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INTRODUCTION

By Marc Chao

The Need for Critical Thinking in Psychology

In an era of rapid information exchange, misinformation, disinformation, competing narratives, and
complex societal challenges, the ability to think critically has never been more crucial. In psychology,
critical thinking is not just an academic skill; it is a fundamental tool for understanding human behaviour,
evaluating research, and making informed decisions. Whether in clinical practice, experimental research,
or everyday reasoning, the ability to assess evidence, question assumptions, and avoid cognitive biases is

essential.

This book, Critical Thinking in Psychology: Dispositions, Cognitive Insights, and Research Skills, equips
readers with key dispositions, cognitive awareness, and research-driven analytical skills essential for rigorous
thought. It integrates these elements to foster critical engagement with information, enabling readers to
assess evidence, recognise biases, and apply structured methods for evaluating psychological research and

claims.

A Three-Factor Approach: Dispositions, Cognitive
Insights, and Research Skills

Critical thinking in psychology requires a multifaceted approach that goes beyond intuition and general
reasoning. This book emphasises a three-factor approach to critical thinking by integrating dispositions,
cognitive insights, and research skills. Dispositions refer to the essential traits that cultivate a critical
thinking mindset, including scepticism, intellectual honesty, curiosity, and open-mindedness. These
qualities influence how individuals approach information, assess claims, and engage with diverse

perspectives, shaping their ability to think critically and objectively.

Cognitive insight and reasoning errors focus on the ways biases, logical fallacies, and flawed thinking
distort our ability to assess information accurately. Recognising these mental shortcuts and errors allows
individuals to safeguard against misinformation and flawed interpretations of data, helping them navigate

the complexities of decision-making in psychology and beyond.



INTRODUCTION | 2

Research and analytical skills form the third pillar of this approach, ensuring that critical thinking is
applied in a structured and systematic manner. The book provides guidance on evaluating experimental
designs, understanding statistical reasoning, and critically appraising psychological studies. It introduces
frameworks such as the OBSERVE method, offering a systematic approach to inquiry and evidence

evaluation, ultimately enhancing the ability to analyse research and draw well-founded conclusions.

These three topics: dispositions, cognitive insights, and research skills are interconnected and build upon
each other throughout the book. Dispositions form the foundation by shaping the mindset with which
students approach information and learning. Cognitive insights then highlight the common reasoning
errors and biases that can undermine even well-intentioned thinking. Finally, research skills provide the
practical tools and structured methods for applying critical thinking in psychological inquiry. While
students may choose to focus on sections most relevant to their immediate needs, such as improving
research skills, the book is designed to be read as a cohesive whole. Each part enriches the others, offering
a layered understanding of how to think critically in psychology. To gain the most from this resource,
readers are encouraged to first develop an awareness of their own dispositions, then sharpen their ability to
recognise cognitive pitfalls, and finally apply these insights through the research and analytical techniques

introduced later in the book.

By incorporating these three aspects, this book offers a comprehensive framework for developing critical
thinking skills that are directly applicable to psychological research, academic study, and everyday decision-

making.

What to Expect from This Book

Throughout this book, we explore core components of critical thinking in psychology, breaking them

down into practical, engaging discussions. The book is structured into the following key sections:

* Foundations of critical thinking: Understanding what critical thinking is, how it differs from
common sense, and why it is indispensable in contemporary society.

* The OBSERVE framework: Applying a structured approach to inquiry to ensure that reasoning is
evidence-based and free from misleading influences.

* Arguments and reasoning: Learning how to construct and analyse arguments, distinguish
between deductive and inductive reasoning, and evaluate arguments for soundness, cogency, and
strength.

* Logical and informal fallacies: Recognising fallacies in arguments and understanding how faulty
reasoning can lead to misinformation.

* Cognitive biases and beliefs: Examining how perception, memory, attention, and belief formation
influence our reasoning and how biases distort thinking.

* Knowledge and science: Exploring how knowledge is acquired, the methods of science, and how

scientific reasoning differs from common sense.



3 | INTRODUCTION

* Research methods and ethics: Understanding the scientific method, research ethics, psychological
measurement, and the various research designs used in psychology.
* Research and analytical skills: Developing skills to analyse psychological studies, interpret data,

and apply statistical reasoning.

Each chapter provides theoretical insights and real-world applications to reinforce critical thinking skills
in psychology. Whether you are a student, researcher, or professional, this book will serve as a valuable
resource for developing a sharper, more discerning approach to evaluating information and conducting

research.

A Call to Active Engagement

Critical thinking is not a passive endeavour. It is an active, deliberate process that requires continuous
reflection and practice. As you progress through this book, you are encouraged to engage with the material
actively: question assumptions, apply concepts to real-life situations, and critically assess your own thought
processes. By doing so, you will not only refine your cognitive skills but also cultivate a mindset that values

reasoned inquiry and intellectual rigour.

In psychology, as in life, the ability to think critically is a powerful asset. It enables us to navigate the
complexities of human behaviour, challenge misleading claims, and contribute to a more informed and
rational discourse. Let this book be your guide in mastering the art of critical thinking, both as a discipline

and as a way of life.
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CHAPTER 1. FOUNDATIONS OF
CRITICAL THINKING

In a world saturated with information, opinions, and competing narratives, critical thinking stands as
an essential skill for navigating complexity, making informed decisions, and fostering intellectual growth.
At its core, critical thinking is the disciplined process of actively analysing, evaluating, and synthesising
information to arrive at well-reasoned conclusions. It transcends mere problem-solving or decision-making,
offering a structured approach to understanding and addressing multifaceted issues with clarity and

precision.

This chapter delves into the principles, processes, and practices of critical thinking, exploring how biases,
emotions, and assumptions can cloud our judgement and hinder objective analysis. From understanding
the difference between common sense and critical reasoning to recognising the role of creativity in problem-
solving, this chapter highlights how critical thinking is not merely an abstract academic exercise but a

practical tool applicable across all aspects of life.

We will also examine the interplay between creativity and critical thought, demonstrating how both are
interdependent in fostering innovation and insight. Additionally, the chapter introduces key dispositions
and skills essential for critical thinking, such as intellectual honesty, scepticism, and open-mindedness,

alongside practical frameworks like the OBSERVE method to guide structured inquiry and analysis.

By mastering the principles and tools of critical thinking, individuals can become more reflective,
adaptable, and informed, capable of discerning truth from misinformation and approaching challenges
with both scepticism and curiosity. As we embark on this exploration, we invite you to question
assumptions, embrace alternative perspectives, and engage with the material actively, laying the

groundwork for a more thoughtful, insightful, and reasoned approach to understanding the world.

Learning Objectives

By the end of this chapter, you should be able to:

- Understand critical thinking: Define critical thinking and explain its significance in
personal, societal, and workplace contexts.
- Differentiate between critical thinking and common sense: [dentify the key
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differences between critical thinking and common sense, including their reliance on
systematic evaluation versus intuition.

- Recognise the role of bias: Understand the impact of cognitive biases, such as
confirmation bias, on judgement and decision-making, and explore strategies to mitigate
their influence.

- Appreciate the importance of critical thinking today: Explain why critical thinking is
essential in the information age, particularly for navigating misinformation and the
“attention economy”.

« Link creativity with critical thinking: Describe how creativity and critical thinking
complement each other in generating and evaluating ideas and solutions.

- Adopt critical thinking dispositions: Cultivate dispositions like curiosity, intellectual
honesty, scepticism, and open-mindedness to support a critical thinking mindset.

- Develop critical thinking skills: Apply key skills such as analysing arguments,
understanding statistical concepts, and evaluating experimental designs in various
contexts.

- Apply the OBSERVE framework: Use the OBSERVE framework to systematically
assess phenomena, develop hypotheses, evaluate evidence, and draw conclusions based
on the criteria of adequacy.
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1.1. CRITICAL THINKING

By Marc Chao, adapted from Michael Ireland

Critical thinking is the disciplined process of actively and skilfully conceptualising, applying, analysing,
synthesising, and evaluating information gathered from observation, experience, reflection, reasoning, or
communication. It is a cornerstone of psychological inquiry and practice, enabling us to navigate the

complexities of human behaviour and mental processes with clarity and precision.

At its core, critical thinking involves questioning assumptions, evaluating evidence, and considering
alternative perspectives. This process is not merely an academic exercise but a vital skill that empowers

individuals to make informed decisions, solve problems effectively, and understand the world more deeply.

One of the most challenging aspects of critical thinking is overcoming our inherent biases. Bias refers
to a systematic deviation from rationality in judgement or decision-making. It occurs when individuals’
perceptions and interpretations are influenced by their pre-existing beliefs, preferences, or experiences,
leading to skewed or partial viewpoints. In psychology, biases can manifest in various forms, such as
cognitive biases, which affect how we process information, and affective biases, which are influenced by our
emotions. Recognising and mitigating biases is crucial for critical thinking, as it allows for more objective

and balanced analysis of information.

Humans are naturally inclined to accept information that aligns with their pre-existing beliefs and to
reject information that contradicts them. This cognitive bias, known as confirmation bias, can significantly
hinder our ability to think critically. When we encounter information that supports our beliefs, we tend
to accept it without much scrutiny. Conversely, when we face information that challenges our beliefs, we

often become defensive and dismissive.

This defensiveness is a natural human response, often rooted in our desire to protect our sense of identity
and coherence. Our beliefs are not just abstract ideas; they are integral to how we understand ourselves
and the world around us. When these beliefs are questioned, it can feel like a personal attack, triggering an
emotional reaction. Emotions like anger, frustration, and fear can take over, making it difficult to engage
with the new information objectively. Instead of considering the evidence on its merits, we might focus
on discrediting the source or finding flaws in the argument. This emotional reaction can create a barrier to

understanding, preventing us from seeing the potential value in the information being presented.

For example, consider a person who strongly believes in a particular political ideology. When presented

with evidence that supports their views, they are likely to accept it readily. However, when confronted with
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evidence that contradicts their beliefs, they may question the credibility of the source or the validity of the
data. This defensiveness is a natural response, rooted in our desire to maintain a consistent and coherent

worldview.

Moreover, when we are defensive, we are more likely to shut out information that might be useful. This
is particularly problematic in an age where misinformation and disinformation are rampant, because
defensiveness does not just filter out poor-quality information. Instead, it can lead us to dismiss high-
quality evidence simply because it challenges our existing beliefs. At a time when reliable information can
be harder to identify, overlooking such evidence is especially harmful to our understanding and decision-
making. Misinformation refers to false or inaccurate information shared without the intent to deceive,
while disinformation is deliberately false information spread with the intent to mislead. By dismissing
information that contradicts our beliefs, we may miss out on important insights and opportunities for
growth. This tendency to reject challenging information can reinforce our existing biases and limit our

ability to learn and adapt.

Psychologist Daniel Kahneman offers a helpful framework to understand why these biases are so pervasive.
In his book Thinking, Fast and Slow, he describes two modes of thinking: System 1 and System 2. System 1
is fast, intuitive, and automatic. It enables quick judgements but is also prone to errors and biases. System 2
is slow, deliberate, and analytical, requiring effort to engage. Most of our daily thinking relies on System 1,
which is efficient but often irrational. Critical thinking requires us to consciously override our automatic
System 1 responses and activate System 2, enabling us to evaluate evidence more carefully and make more

reasoned decisions.

Therefore, critical thinking requires us to recognise these biases and actively work to mitigate their
influence. It involves being open to new information, even when it is uncomfortable or challenging. This
openness is not about abandoning our beliefs but about being willing to re-evaluate them in light of new
evidence. It is about fostering a mindset of curiosity and scepticism, where we are constantly questioning

and refining our understanding of the world.

Moreover, critical thinking is not a solitary endeavour. It thrives in environments where diverse perspectives
are valued and where dialogue and debate are encouraged. Engaging with others who hold different
viewpoints can help us to see our own biases more clearly and to develop a more nuanced understanding
of complex issues. In this way, critical thinking is both a personal and a collective practice, essential for the

advancement of knowledge and the betterment of society.

In the field of psychology, critical thinking is particularly crucial. Psychologists must navigate a vast array
of theories, research findings, and clinical practices, each with its own set of assumptions and evidence. By
applying critical thinking, psychologists can discern which theories and practices are most supported by
evidence, which are most effective in different contexts, and how best to integrate new findings into their

work.

As we delve deeper into the principles and practices of critical thinking in psychology, we will explore
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various strategies and tools that can help us to think more critically. From understanding logical fallacies to
developing better questioning techniques, this journey will equip us with the skills needed to navigate the

complexities of human thought and behaviour with greater insight and effectiveness.

Here is a brief video by Macat that explains the concept of critical thinking [2:30]:

@ One or more interactive elements has been excluded from this version of the text. You can
view them online here: https://jcu.pr ks.pub/critical-thinking-

psychology/?p=791#0embed-1

Critical Thinking and Common Sense

Critical thinking is often misconstrued as common sense, leading many to dismiss it as unnecessary to learn
or develop. This misconception arises from the belief that common sense, which is generally understood
as sound practical judgement, is sufficient for navigating complex issues and making decisions. However,

critical thinking and common sense are fundamentally different in several important ways.

Common sense is based on everyday experiences and intuitive judgements that seem obvious to most
people. While it can be useful in routine situations, common sense is inherently influenced by personal
biases, cultural norms, and subjective perceptions. These factors can cloud objective thinking and lead
to errors in judgement. For example, common sense might suggest that a correlation (correlation is also
known as a relationship) between two events implies causation, but critical thinking teaches us to scrutinise

such assumptions and consider alternative explanations.

Critical thinking, on the other hand, is a disciplined and systematic approach to evaluating information
and arguments. It involves skills such as interpreting, analysing, evaluating, and inferring, which go beyond
the surface-level understanding that common sense provides. Critical thinking requires us to question
assumptions, seek out evidence, and consider multiple perspectives before drawing conclusions. This
rigorous process helps to mitigate the influence of biases and ensures that our judgements are based on

sound reasoning and reliable evidence.

Moreover, common sense often relies on heuristics, or mental shortcuts, that can lead to cognitive biases.
These biases, such as confirmation bias and availability heuristic, can distort our perception of reality and
hinder our ability to think critically. For instance, confirmation bias leads us to favour information that
confirms our pre-existing beliefs and ignore information that contradicts them. For example, if someone
believes that left-handed people are more creative, they might pay more attention to instances where left-

handed individuals display creativity and overlook instances where right-handed individuals do the same.

Similarly, the availability heuristic causes us to overestimate the likelihood of events based on how easily
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examples come to mind. For instance, after seeing news reports about aeroplane accidents, a person might
overestimate the danger of flying, despite statistics showing that air travel is safer than car travel. Critical

thinking, by contrast, encourages us to be aware of these biases and actively work to counteract them.

Another key difference is that common sense is typically reactive, responding to situations as they arise,
whereas critical thinking is proactive. Critical thinkers anticipate potential problems, gather relevant
information, and plan their actions accordingly. For example, a person relying on common sense might
assume that a “low-fat” processed food is healthy because the label suggests it, whereas a critical thinker
would read the nutritional information, investigate ingredients, and make decisions based on evidence
rather than marketing claims. This proactive approach enables them to make more informed and effective
decisions, even in complex and uncertain situations. Similarly, in a work setting, a common-sense approach
might involve dealing with conflicts as they occur, while a critical thinker would establish clear
communication channels and conflict resolution strategies in advance to handle potential disputes more

effectively.

Hence, while common sense can be helpful in everyday situations, it is not a substitute for critical thinking.
Critical thinking provides a more robust and reliable framework for evaluating information and making
decisions. By recognising the limitations of common sense and embracing the principles of critical
thinking, we can enhance our ability to navigate the complexities of the modern world with greater clarity

and insight.

Critical Thinking in Contemporary Society

In today’s fast-paced, media-saturated, and increasingly politicised world, critical thinking skills are more
essential than ever. We are inundated with an overwhelming amount of information, news, opinions, and
ideas at an unprecedented speed. This deluge can feel inescapable, making it crucial to develop sharp,
refined thinking skills to navigate this environment effectively. The rapid changes in our information
landscape are set to continue accelerating, presenting us with more information than we can possibly
absorb and process. Consequently, we must make daily decisions about which sources to trust and which
to ignore. It is vital to avoid confining ourselves to sources that only reinforce our pre-existing beliefs, such

as worldviews and political beliefs.

Historically, this is a relatively new challenge. In the span of about 80 years, the global population has
transitioned from being largely illiterate to becoming active users of the internet, the most extensive
information source ever created. This dramatic shift means that while the majority of adults today are active

internet users, we are also living in what has been termed a ‘post-truth era’.

The consequences of this post-truth era are severe. We face numerous social, economic, and environmental
issues exacerbated by a lack of critical thinking. For instance, unvaccinated populations contribute to the

resurgence of previously eradicated diseases, and misinformation spreads so widely that NASA has had
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to debunk absurd claims like Mars being a secret child labour colony. Similarly, during the COVID-19
pandemic, misinformation about the virus and vaccines spread widely on social media, leading to vaccine
hesitancy and resistance. This misinformation had severe public health consequences, including increased
infection rates and deaths. In another example, the August 2024 riots in the UK were fuelled by
misinformation following a tragic incident in Southport, where false claims about the identity of the
attacker spread rapidly online. This misinformation incited violence and unrest, particularly targeting

mosques and asylum-seeker accommodations.

We are bombarded with a constant stream of information and ideas, making it more urgent than ever to
practice skilled and active interpretation and evaluation of observations, communications, information,
and arguments. In simpler terms, critical thinking helps us filter useful signals from the overwhelming
noise. Without it, we cannot reliably determine the accuracy and usefulness of the information we

encounter.

While this challenge is not entirely new, it has become more pressing as the volume of information and
rhetoric grows daily. In the twenty-first century, your attention is a valuable commodity, with countless
corporations and interests competing for your engagement. This ‘attention economy’ has led media
companies to employ cognitive scientists, social scientists, and statisticians to design platforms that exploit
human vulnerabilities, primarily through emotional manipulation, to keep you engaged. This is addiction
science weaponised to turn your attention into a commodity for sale. Be mindful that the information you

consume is often heavily processed, much like processed food, and can be just as harmful to your mental

health.

In the broader commercial context, information is a major commodity in the twenty-first-century global
economy, hence the term ‘Information Age’. We are entering the ‘Fourth Industrial Revolution’,
characterised by information and information technologies. As a result, employers increasingly recognise
the importance of critical thinking among their employees. Many businesses now have dedicated manuals
and guides to adopt critical thinking approaches, and it is considered one of the primary skill sets for success

in various industries.

Recently, global employers ranked the top ten skills, with half directly related to critical thinking. The top
three skills—complex problem-solving, critical thinking, and creativity—are core components of critical
thinking. Other critical thinking-related skills include judgement and decision-making, and cognitive

flexibility.

Here are the top 10 skills identified by the World Economic Forum:

Complex problem-solving
Critical thinking
Creativity

People management

M e

Coordinating with others
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. Emotional intelligence

6
7. Judgement and decision-making
8. Service orientation

9

. Negotiation

10. Cognitive flexibility.

The question “Who should study critical thinking?’ closely intertwines with “Why study critical thinking?’.
The benefits of studying critical thinking are numerous and there are genuinely no downsides to

developing a critical thinking skillset.

Here is a video by Bart Millar that explains why critical thinking is important [15:24]:

@ One or more interactive elements has been excluded from this version of the text. You can

view them online here: https.//jcu.pressbooks.pub/critical-thinking-
psychology/?p=791#0embed-2
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1.2. CREATIVITY AND CRITICAL THINKING

By Michael Ireland, adapted by Marc Chao and Muhamad Alif Bin
Ibrahim

Creativity versus critical thinking is a fascinating topic that often goes unexamined. You might wonder,
“What does creativity have to do with critical thinking?”. However, these two concepts are closely linked

and even interdependent.

Robert E. Franken (1994, p. 396) ofters a popular definition of creativity, emphasising that the acts
of creating and recognising ideas, alternatives, and possibilities are inherently creative. This definition
highlights that recognising novelty is as much a part of creativity as generating it. Creativity is crucial in
problem-solving, communication, and entertainment. While we often associate creativity with producing
entertainment (such as music, film, art, and dance), it is equally vital in our daily activities of

communication and problem-solving.

Another insightful definition comes from Ghuman and Aswathappa (2010, p. 540), who explain that
creativity involves generating new ideas, challenging assumptions, and viewing things from alternate
perspectives. These activities are integral to critical thinking. Many people may not realise that challenging

assumptions, seeing things from different viewpoints, and developing new ideas are creative acts.

From these definitions, it is clear that creativity extends beyond painting a picture or writing a song. It is a
commonplace, day-to-day activity. Creativity is not a mystical power possessed by a few geniuses; it is a skill
we all have to varying degrees. Our level of creativity depends on our interests, experiences, and training.

Without creativity, we would be immobilised in life, unable to overcome the first hurdle we encounter.

The misconception that critical and creative thinking are unrelated or even incompatible stems from
outdated stereotypes. The myth of ‘right brain versus left brain’ suggests that the left hemisphere is for
analytical, rational functions, while the right is for creativity. Some believe individuals are exclusively ‘left-
brained’ or ‘right-brained’. These claims are unfounded. Both hemispheres work together to produce

critical and creative thinking, and we all use both sides of our brains.

Creativity is indispensable to many steps in critical thinking. The ability to think imaginatively about a
situation, come up with new ideas, hypotheses, perspectives, and insights is essential to critical thinking.
Creativity allows us to see problems in a new light and generate new solutions or use old solutions in
new ways. Good critical thinking depends on mental flexibility and innovation, which are hallmarks

of creativity. Critical thinking is a goal-directed activity used to achieve specific outcomes, such as
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interpretations, evaluations, decisions, explanations, actions, or problem-solving. Success in these areas

depends on how creatively we can generate a range of options.

Consider a songwriter in a band arranging guitar riffs. As they choose notes, perfect the tempo, rhythm,
and structure, they must constantly appraise their work, critically evaluating each step. This process of

analysis, reasoning, and problem-solving is active critical thinking.

Similarly, imagine an investigative journalist uncovering political corruption. They gather information,
evaluate its credibility and usefulness, and generate alternative explanations for events. They use
imagination to view information and people from different perspectives, innovate in their investigative

approaches, and find hidden patterns. This process relies heavily on creativity to be successful.

Now, consider a researcher designing a psychology experiment to study the effects of sleep deprivation
on cognitive performance. The researcher must first develop a hypothesis and design an experiment that
accurately tests this hypothesis. This involves selecting appropriate tasks to measure cognitive performance,
determining the duration and conditions of sleep deprivation, and ensuring that the experiment controls

for external factors (i.e., confounding variables) that can influence the experimental outcomes.

As the researcher plans the experiment, they must think creatively to devise innovative methods for
measuring cognitive performance. For instance, they might design a new cognitive task that is both
engaging and challenging, ensuring it effectively captures the nuances of cognitive decline due to sleep
deprivation. They also need to consider ethical implications and find creative solutions to minimise any

potential harm to participants.

During the experiment, the researcher must critically evaluate the data collected, looking for patterns
and anomalies. They might notice that participants perform differently on cognitive tasks depending
on the time of day, prompting them to consider additional variables such as circadian rhythms. This
requires creative thinking to generate new hypotheses and design follow-up experiments to explore these

observations further.

In this way, the process of designing and conducting a psychology experiment relies heavily on both creative
and critical thinking. Creativity is essential for developing innovative experimental designs and solutions,

while critical thinking is crucial for analysing data, identifying patterns, and drawing valid conclusions.

Hence, critical thinking and creativity are highly interdependent and similar skill sets. Creativity enhances
critical thinking, and critical thinking enhances creativity. Both can be learned and developed through self-

reflection and practice. Like a weightlifter building muscles, repetition and dedication are key.

Enhancing Creative Thinking

Enhancing creative thinking begins with heightened awareness and exposure. It involves paying close
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attention to how you think, create, tackle problems, generate ideas, and expose yourself to new concepts.
A monotonous environment stifles creativity. Reflect on whether you live in an echo chamber of ideas
and input. An echo chamber is an environment where a person only encounters information or opinions
that reflect and reinforce their own. For example, if you only follow social media accounts that share your
views, you might miss out on diverse perspectives and new ideas. Creativity thrives on new and challenging
ideas, viewpoints, and perspectives. If you only echo the opinions of your favourite thought leaders, you are
not an independent thinker. Instead, your voice and thinking may have been co-opted by others. Evaluate
whether your opinions align entirely with any major political or ideological stance. If so, you might be
ideologically captivated. For example, if knowing your stance on gun control allows me to predict your

views on abortion or immigration, you may not be as independent a thinker as you believe.

To foster creativity, expose yourself to unfamiliar or even disagreeable input. Genuinely try to understand
and inhabit the worlds of new and different people, including those you dislike or disagree with, and even
fictional characters. Notice the limits you place on yourself and your influences. Read, listen, watch, and
converse widely with others outside your usual genres, and expose yourself to diverse viewpoints. Challenge
yourself to regularly try something new. It does not have to be extreme like skydiving; it could be as simple

as driving down an unfamiliar road or cooking a new dish.

After introspection and raising your awareness, scrutinise your ‘environment of ideas’ and start practising
the art of creation. This step involves rehearsing the generation of new ideas, perspectives, and solutions in

a playful manner. Apply this to anything:

* How many uses of a kitchen item can you think of?
* How many activities can you list that you would like to engage in if time and money were not an
issue?

* How many solutions can you come up with for a fictitious problem?

This method helps release creativity from the confines of conventional thinking. The goal is to practice
loosening up your thinking and learning about yourself. Aim to produce long lists, not necessarily good
ones — prioritise diverse quantity over quality. During this practice, notice the automatic tendency to
evaluate and belittle certain ideas. You might find yourself thinking, “That’s dumb?’, “That’s impractical!’,
“That won’t work!’, or “That’s too similar to other options!’. Recognising this internal monologue is
crucial. It is natural and part of how we evolved to survive by making instantaneous evaluative decisions.
Everyone has an internal ‘voice of criticism’ that provides negative commentary, hindering creative pursuits.
This exercise aims to minimise the influence of this critical voice during the creation stage. Recognising
and relaxing this knee-jerk criticism is essential for becoming more creative. Suspend all judgement and
be outlandish in your ideas. Evaluation can come later, but there is no place for condemnation when
generating ideas. Evaluation throttles creativity. Repetition is key. The more you practice generating

options, ideas, pathways, uses, activities, and solutions, the better a critical thinker you will become.
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1.3. CRITICAL THINKING DISPOSITIONS
AND SKILLS

By Michael Ireland, adapted by Marc Chao and Muhamad Alif Bin
Ibrahim

Critical thinking has been defined as purposeful reflecting and reasoning about what to do or believe
when confronting complex issues, taking into account relevant context. It involves a diligent process
of scrutinising beliefs or claimed knowledge against the backdrop of supporting evidence and potential

outcomes.

To think critically, it is essential to adopt critical thinking skills and dispositions. Dispositions are the
inherent qualities or tendencies that shape how we think and act. In the context of critical thinking,
dispositions such as subject matter knowledge, metacognition (thinking about thinking), curiosity,
intellectual honesty, and open-mindedness are crucial. These traits influence our approach to information
and ideas, guiding us to engage thoughtfully and critically. As you read this chapter, consider how these
dispositions might apply to your own thinking. Reflect on whether you are open to revising your beliefs
when presented with strong evidence, whether you actively seek out perspectives that challenge your views,
and whether you regularly think about how you make decisions. This brief reflection can help you become

more aware of your strengths and areas where you might develop your critical thinking dispositions further.

Critical thinking encompasses several key skills or abilities, such as recognising problems, gathering and
marshalling pertinent information, and interpreting data to appraise evidence and evaluate arguments.
It also involves recognising unstated assumptions and values, comprehending and using language with
accuracy, and drawing warranted conclusions and generalisations. By putting these conclusions to the test
and reconstructing our patterns of beliefs based on wider experience, we can render accurate judgements

about specific things and qualities in everyday life.

Critical Thinking Dispositions

A solid understanding of the subject matter provides the foundation for critical thinking, while
dispositions such as metacognition, curiosity, intellectual honesty, and open-mindedness shape how we
engage with that knowledge. These dispositions are essential psychological traits that influence how we

approach and engage with information and ideas.
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Subject Matter Knowledge

To think critically, it is essential to have a solid grasp of the subject matter. However, this alone is not
enough. Equally important is our ability to be self-aware and introspective, a process known as
metacognition. This involves scrutinising newly acquired information and reflecting on our understanding
of it. The effectiveness of our critical thinking is closely tied to our foundational knowledge and our

willingness to engage deeply with that knowledge.

For instance, a student might possess extensive knowledge about a particular topic but may have acquired
this knowledge passively, without any reflection or contemplation. In such cases, critical thinking has
not been activated. True critical thinking requires an active engagement with the material, questioning

assumptions, and considering the implications of what has been learned.

Active involvement in learning processes significantly enhances critical thinking skills. When students
participate actively in class through activities such as peer reviews, classroom presentations, small group
discussions, film reviews, or laboratory exercises, they are more likely to develop and refine their critical
thinking abilities. These interactive and participatory methods encourage students to think deeply about
the subject matter, challenge their own and others’ assumptions, and apply their knowledge in practical,

meaningful ways.

Metacognition

Metacognition is the awareness and regulation of one’s own thinking processes. It involves a deep
understanding of what you know, what you do not know, and how you can improve your thinking. This

self-awareness allows you to monitor, evaluate, and adjust your reasoning strategies effectively.

By engaging in metacognition, you can identify your strengths and weaknesses, set meaningful goals, plan
your actions thoughtfully, check your progress regularly, and reflect on your outcomes. This reflective
practice not only enhances your critical thinking skills but also fosters a mindset of continuous

improvement.

Metacognition also plays a vital role in helping you become more open-minded, curious, and flexible in
your thinking. It enables you to recognise your assumptions, biases, and perspectives, and to challenge
them with evidence and logic. This self-scrutiny encourages intellectual honesty and a willingness to revise

your beliefs based on new information.

Furthermore, metacognition involves seeking feedback, learning from others, and exploring different
viewpoints. By being open to diverse perspectives, you can broaden your understanding and develop a
more nuanced view of complex issues. This collaborative approach to learning and thinking enhances your

ability to evaluate information critically and make informed decisions.
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Curiosity

Curiosity serves as the driving force that motivates us to explore and understand the world around us. It
propels us to delve deeper into the problems we encounter and to seek out new knowledge and insights.
Curiosity encourages us to question assumptions and challenge the status quo, rather than passively

accepting things as they are or dismissing them outright.

This inquisitive nature is essential for critical thinking because it stimulates our desire to learn and discover.
When we are curious, we are more likely to engage in thoughtful inquiry and to connect disparate pieces
of information in innovative ways. This process of connecting the dots often leads to new discoveries and

creative solutions to complex problems.

Moreover, curiosity opens us up to a world of possibilities and opportunities for problem-solving and
innovation. It fosters a mindset that is receptive to new ideas and perspectives, enabling us to approach
challenges with a fresh and open mind. By being curious, we not only enhance our understanding of the

world but also cultivate the ability to think critically and creatively.

Scepticism

Scepticism is characterised by the practice of suspending judgement. This means not rushing to
conclusions but instead waiting until you have gathered a sufficient amount of relevant evidence and
reasoning on an issue. To be sceptical is to withhold making decisions about the truth of claims until you
have thoroughly examined the reasoning and evidence using the conceptual tools of critical thinking. It is
not about automatically disbelieving everything but about maintaining a neutral stance until you can arrive

at a defensible position.

This approach is more challenging than it might seem because humans are hardwired to react quickly
to incoming information and situations, often making snap decisions about what to accept and how to
respond. All too often, we jump to conclusions with only partial information. Our beliefs and disbeliefs
are frequently knee-jerk reactions based on faulty reasoning, such as gut feelings or first impressions.
Being sceptical means going through the steps of critical thinking, such as analysing meaning, logic,
and argument, applying scientific methods and evidence, identifying fallacies and biases, and considering

decisions and values, before forming a conclusion about a claim.

Scepticism can sometimes be perceived as a lack of commitment, and it can be difficult to maintain a
neutral stance, especially when under pressure from social networks or when strong emotions are involved.
This is why practising scepticism requires effort and persistence. It is important to remind yourself of
the benefits of scepticism, such as avoiding gullibility and premature conclusions. Be prepared to endure
the discomfort of uncertainty until you are satisfied that there is sufficient reason and evidence to take a

position.
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Scepticism is particularly necessary for ideas and information that are immediately appealing. Many ideas
bypass our critical thinking filters because they align with our existing beliefs, such as our political,
ideological, or religious views. We need to be most sceptical about ideas we want to be true. It is no
accident that our interpretations are often consistent with our existing beliefs. We are almost incapable
of interpreting an ambiguous event in a way that contradicts our worldview. This is because any concept,
event, or interaction can be interpreted in numerous ways, allowing us to mould our interpretations to
fit our belief systems. Being aware of this tendency is crucial, and it is important to critically examine and

interrogate all beliefs, especially those that have not been fully scrutinised.
There are two prevalent forms of scepticism: commonsense scepticism and philosophical scepticism.

Common sense scepticism refers to the everyday practice of questioning and doubting claims until there is
sufficient evidence to support them. This form of scepticism is practical and grounded in daily experiences.
For example, if someone tells you that a new restaurant in town serves the best food, common sense
scepticism would lead you to seek reviews, ask friends for their opinions, or try the food yourself before
accepting the claim. Common sense scepticism helps us navigate the world by preventing us from being

easily deceived and encouraging us to verify information before accepting it as true.

Philosophical scepticism, on the other hand, is a deeper and more systematic approach to doubt. It involves
questioning the very foundations of knowledge and belief. Philosophical sceptics challenge the possibility
of certainty in knowledge, asking whether we can truly know anything at all. For instance, René Descartes,
a famous philosophical sceptic, doubted everything he believed until he reached the conclusion “Cogito,
ergo sum” (I think, therefore I am). This form of scepticism is not about practical decision-making but
about exploring the limits and nature of human knowledge. Philosophical scepticism can lead to deeper
insights into the nature of reality and our understanding of it, but it can also result in radical doubt, where

one questions the validity of all beliefs.

The key difterence between commonsense and philosophical scepticism lies in their scope and application.
Common sense scepticism is practical and applied to everyday situations, helping us make informed
decisions based on evidence. For example, questioning the authenticity of a news article before sharing it
is an act of common sense scepticism. Philosophical scepticism, however, is more abstract and theoretical,
questioning the very possibility of knowledge itself. An example of philosophical scepticism is doubting
the existence of the external world independent of our minds, as proposed by some philosophers who argue

that all we know are our perceptions, which might not correspond to an external reality.

For the purposes of this book, whenever we refer to scepticism, we are referring to common sense

scepticism.

Intellectual Honesty

Intellectual honesty embodies the values of objectivity, fairness, and sincerity in our thought processes.
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It involves a steadfast commitment to seeking the truth, even when it is inconvenient, uncomfortable, or
contrary to our pre-existing beliefs. This dedication to truth is essential for avoiding errors, biases, and

fallacies in our reasoning.

Practising intellectual honesty means acknowledging our limitations and being willing to admit our
mistakes. It requires us to correct our misconceptions and continuously strive for a more accurate
understanding of the world. This openness to self-correction is crucial for refining our critical thinking

skills and ensuring that our judgements are based on sound reasoning and reliable evidence.

Evaluating the credibility and validity of sources, arguments, and evidence is another key aspect of
intellectual honesty. It involves a rigorous assessment of the information we encounter, questioning its
origins, and scrutinising its reliability. By doing so, we can discern between well-founded arguments and

those that are flawed or misleading.

Intellectual honesty also fosters respect and appreciation for different perspectives, opinions, and
experiences, provided they are grounded in facts and logic. This respect for diverse viewpoints enhances
our ability to think critically by exposing us to a broader range of ideas and encouraging us to consider

alternative explanations and solutions.

Open-Mindedness

Open-mindedness embodies the willingness to consider different ideas, opinions, and perspectives, even
when they challenge our own. This openness is crucial because it helps us to avoid prejudice, bias, and
dogmatism in our reasoning. By embracing open-mindedness, we can acknowledge the complexity and

diversity of the world we live in and appreciate the value of multiple viewpoints.

Being open-minded means actively seeking out new information and being willing to learn from others. It
involves a readiness to revise our beliefs based on evidence and logic rather than clinging to preconceived
notions. This flexibility in thinking allows us to adapt to new situations and to understand issues from

various angles, enhancing our overall critical thinking abilities.

Open-mindedness also fosters a sense of curiosity and exploration. When we are open to different
perspectives, we become more curious about the world around us and more eager to explore new ideas.
This curiosity drives us to ask questions, seek out new knowledge, and engage in thoughtful discussions
with others. It encourages us to connect with people who have different experiences and viewpoints,

broadening our understanding and enriching our intellectual lives.

Moreover, open-mindedness promotes tolerance and empathy. By considering and respecting diverse
perspectives, we develop a deeper appreciation for the experiences and opinions of others. This empathy
helps us to build more inclusive and collaborative environments where different ideas can be shared
and debated constructively. It also enables us to navigate conflicts and disagreements with greater

understanding and respect.
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Critical Thinking Skills

The second component of critical thinking is the skills component. Critical thinking is a multifaceted
process that extends beyond merely possessing certain dispositions. While dispositions such as curiosity,
intellectual honesty, and open-mindedness are essential, they are not sufficient on their own. To truly
engage in critical thinking, one must also develop and apply a range of specific skills that enable deeper
analysis and understanding. This involves the ability to interpret, analyse, evaluate, and infer, even when

meanings and significance are not immediately apparent, as well as the ability to stay focused on the task at

hand.

Analyse Arguments

Analysing arguments requires a comprehensive evaluation of various elements to determine the strength
and validity of the argument presented. This process involves making inferences about the author’s
intentions and perspectives, as well as assessing the logical structure, supporting evidence, and credibility
of the information sources. Additionally, it is essential to consider counterarguments to ensure a balanced

and thorough analysis.

To begin with, analysing an argument necessitates a deep understanding of both deductive and inductive
reasoning. Deductive reasoning involves drawing logical conclusions from general premises or principles.
A premise is a statement or idea that forms the basis for an argument. It is a top-down approach where
the conclusion necessarily follows from the given premises if they are true. For example, if all humans
are mortal (general premise) and Socrates is a human (specific case), then Socrates is mortal (logical
conclusion). This form of reasoning is crucial for testing the validity of arguments and ensuring that

conclusions are logically sound.

On the other hand, inductive reasoning is the process of inferring general patterns or rules from specific
observations or cases. It is a bottom-up approach where conclusions are drawn based on the evidence
available, though they may not be definitively proven. For instance, observing that the sun has risen in
the east every morning leads to the general conclusion that the sun always rises in the east. Another
example is noticing that every time you water your plants, they appear healthier and grow faster. From
these specific observations, you might infer the general rule that regular watering promotes plant health and
growth. Inductive reasoning is essential for generating new knowledge, forming hypotheses, and making
predictions based on empirical data, which are facts and information gathered through direct observation

or experimentation.

Evaluating the quality of an argument also involves scrutinising the evidence that supports it. This means
examining the relevance, reliability, and sufficiency of the evidence presented. Reliable evidence is typically

derived from credible sources, such as peer-reviewed journals, reputable experts, or well-conducted studies.
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It is important to assess whether the evidence is directly related to the argument and whether it is robust

enough to support the claims being made.

Furthermore, analysing arguments requires considering the credibility of the information sources. This
involves evaluating the expertise, objectivity, and potential biases of the sources. Credible sources are those
that are recognised for their authority and reliability in the relevant field. It is also important to be aware of
any potential biases that might influence the information provided, as these can affect the objectivity and

accuracy of the argument.

In addition to evaluating the logic and evidence, it is essential to consider counterarguments. This involves
identifying and examining alternative perspectives and objections to the argument. By addressing
counterarguments, we can test the robustness of the original argument and ensure that it stands up to
scrutiny. This process helps to refine our understanding and strengthen our reasoning by considering all

relevant viewpoints.

As you have seen, this section describes arguments in a broad sense, as reasoned positions that require
evaluating evidence, credibility, and counterarguments. This is only one aspect of understanding
arguments in critical thinking. Later in this book, we will examine arguments in a more technical way,
focusing on their formal structure as sets of statements where premises support a conclusion.
Understanding both the broader evaluative process and the formal structure will equip you to analyse and

construct arguments with greater precision.

Understand Statistics

Many of us often feel intimidated by the term ‘statistics’, associating it with complex formulas and
calculations. However, in today’s age, psychology students are not expected to memorise statistical
formulas. Instead, they can rely on software such as SPSS and JAMOVI to perform these calculations
automatically. This shift allows us to focus on understanding the underlying statistical concepts, which are

crucial for interpreting data and making informed decisions.

Understanding statistics provides the tools needed to collect, organise, analyse, and interpret data to
make informed decisions based on evidence. Statistics plays a vital role in testing hypotheses, evaluating

arguments, and drawing conclusions from data, making it an indispensable skill for critical thinkers.

One fundamental concept in statistics is the normal distribution. This is a bell-shaped curve that describes
how values of a variable are distributed around the mean average. A variable is any characteristic, number,
or quantity that can be measured or quantified. For example, if we measure the heights of a large group
of people, most heights will cluster around the average height, with fewer people being very short or very
tall. The normal distribution is particularly useful for critical thinking because it allows us to estimate the

probability of observing certain values, compare different groups, and identify outliers or unusual values.
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By understanding the normal distribution, we can make more accurate predictions and better understand

the variability within a dataset.

Another key concept is the distinction between correlation and causation. Correlation measures how two
variables are related to each other, indicating whether an increase or decrease in one variable corresponds
to an increase or decrease in another. For example, there might be a correlation between ice cream sales
and drowning incidents, as both tend to increase during the summer. However, correlation does not
imply causation, which is a stronger claim that one variable directly causes or influences another. In this
case, the increase in ice cream sales does not cause more drownings; instead, both are influenced by the
warmer weather. Understanding this distinction is crucial for critical thinking because it helps us explore
relationships between variables, test causal hypotheses, and avoid logical fallacies or false assumptions.
Just because two variables are correlated does not mean that one causes the other; there could be other

underlying factors at play.

In addition to these concepts, critical thinkers must be adept at evaluating the quality of statistical evidence.
This involves assessing the methods used to collect and analyse data, the sample size, and the potential
biases that might affect the results. For example, if a study claims that a new drug is highly effective based
on a small sample size of only 10 participants, a critical thinker would question the reliability of these
results. They would consider whether the sample size is large enough to draw meaningful conclusions and
whether the study design might have introduced any biases. By critically evaluating statistical evidence, we

can determine the reliability and validity of the conclusions drawn from the data.

Furthermore, understanding statistics enables us to communicate findings effectively. Being able to
interpret and present data clearly and accurately is essential for making persuasive arguments and informed
decisions. This skill is particularly important in psychology, where data-driven insights are crucial for

understanding human behaviour and developing effective interventions.

Evaluate Experimental Designs

Experimental designs are structured methods for conducting controlled experiments to test the effects of
one or more factors on an outcome. Understanding these designs is essential because they help us establish
causality, control for confounding variables, and measure the significance of results. A confounding
variable is an external factor that can influence the experimental variables, potentially leading to incorrect

conclusions about the relationship between them.

One common type of experimental design is the randomised controlled trial (RCT). In an RCT,
participants are randomly assigned to either the treatment group or the control group. This randomisation
helps ensure that any differences observed between the groups are due to the treatment itself and not other
factors. For example, in a clinical trial testing a new medication, randomising participants helps control for

potential confounding variables such as age, gender, and health status, which might otherwise influence the
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results. RCTs are considered the gold standard for testing the efficacy of interventions because they provide

strong evidence of causality.

Another important experimental design is the factorial design. This approach allows researchers to test
the effects of multiple factors simultaneously and to explore interactions between them. For instance,
a study might investigate the combined effects of diet (factor 1) and exercise (factor 2) on weight loss
(outcome variable) by assigning participants to different groups based on their diet and exercise regimens.
Factorial designs are valuable because they can reveal how different factors (e.g., diet and exercise) interact
and influence outcomes (e.g., weight loss), providing a more comprehensive understanding of complex

phenomena.

Quasi-experiments are also widely used, particularly when randomisation is not feasible or ethical. In quasi-
experiments, participants are not randomly assigned to groups, but the researchers still attempt to control
for confounding variables through other means. For example, a study examining the impact of a new
educational program might compare outcomes between schools that adopt the program and those that
do not while accounting for differences in student demographics and school resources. Although quasi-
experiments are less rigorous than RCTs, they can still provide valuable insights, especially in real-world

settings where randomisation is impractical.
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1.4. THE OBSERVE FRAMEWORK

By Marc Chao

In today’s information age, individuals are constantly exposed to a vast amount of unverified information
from various sources, including social media, news outlets, and even personal conversations. Some of
this information can be sensational, emotional, or even outrageous, prompting quick reactions, hasty
generalisations, and conclusions. However, such rapid judgements or ill-informed hypotheses can often
lead to misunderstanding or misinformation. To navigate this flood of information and make informed

decisions, it is essential to apply a critical thinking approach.

The OBSERVE framework (Figure 1.4.1) is a structured critical thinking method designed to help
individuals systematically assess and evaluate hypotheses in response to observed phenomena or received
information. It guides you through a process of inquiry and analysis, encouraging a thorough examination
of the evidence, reflection on personal biases, and careful consideration of various hypotheses to determine

which one is better supported by the available information.

The framework comprises the following seven steps:
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6. Verify the Evidence
7. Evaluate the Criteria of Adequacy.

1. Observe the Phenomenon

The first step in the OBSERVE framework is to observe the phenomenon. This involves carefully noticing
and describing the event or situation you are investigating. For instance, you may observe that your
performance on a recent test was subpar, potentially due to feeling unusually fatigued before the exam.
This differed from a previous test in which you performed well after having had a restful night’s sleep. This

observation may lead you to hypothesise that sleep deprivation could influence test performance.

In the realm of psychology and other sciences, observation is the foundation upon which all subsequent
steps are built. Before formulating hypotheses or designing experiments, scientists must first observe a
phenomenon that piques their curiosity or raises questions. This initial observation phase is essential
because it allows researchers to identify patterns, anomalies, or interesting behaviours that warrant further
investigation. For instance, a psychologist might notice that individuals who report high levels of stress also
seem to have difficulty concentrating. This observation could lead to a more structured investigation into

the relationship between stress and cognitive function.

Observation is not a passive activity; it requires active engagement and a keen eye for detail. Scientists must
be meticulous in their observations, taking note of all relevant factors and conditions. This might involve
recording behaviours, measuring physiological responses, or documenting environmental conditions.

Inaccurate or incomplete observations can lead to flawed hypotheses and unreliable results.

Furthermore, observation is an ongoing process throughout the research. As experiments are conducted
and data is collected, researchers continue to observe and refine their understanding of the phenomenon.
They might notice new patterns or unexpected results that prompt further investigation. This iterative
process of observation and hypothesis testing is at the heart of the scientific method, driving the

advancement of knowledge.

2. Examine Beliefs and Emotions

The next step is to examine your own beliefs and emotions. This involves being aware of how your

personal beliefs, emotions, and biases might shape your observations of the phenomenon. For example, if

you believe that sleep deprivation significantly impacts cognitive performance, you may be more inclined

to focus on aspects of the phenomenon that support this belief, such as feeling tired or struggling to

concentrate. On the other hand, you may overlook or downplay evidence, such as social or environmental

factors, that may contradict this view. By recognising the potential influence of your beliefs and emotions,
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you can approach your observations more objectively, which helps in forming a more balanced hypothesis.
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Emotions and beliefs play a crucial role in how we observe and interpret phenomena. Strong emotions,
such as excitement, frustration, or anxiety, can distort our observations and lead us to focus on certain
details while neglecting others. For instance, if you have a personal interest in a new intervention or theory,
you might be more likely to notice positive signs and ignore any negative ones. Alternatively, if you are
sceptical about a certain concept, your emotions may cause you to focus on its flaws while dismissing any
potential benefits. Recognising the influence of emotions and beliefs is key to maintaining objectivity and

ensuring that your observations are not unduly affected by personal biases.

In addition to emotions, our existing beliefs can lead us to make biased observations. This tendency,
known as motivated reasoning, involves interpreting new information in a way that aligns with our pre-
existing views. For instance, if you strongly believe in the benefits of a specific diet, you might selectively
focus on any positive outcomes related to it, while ignoring other factors that could explain those results.
This tendency to interpret observations through the lens of our beliefs can limit our ability to consider

alternative explanations and hinder the development of objective hypotheses.

To mitigate these biases, it is important to practice self-awareness and critical reflection throughout the
observation process. Begin by acknowledging your beliefs and emotions and how they may be influencing
what you observe. Ask yourself questions like, “Am I focusing on evidence that confirms my beliefs?” or
“How might my emotional state be shaping my observations?”. By actively questioning your own thought
processes, you can identify and counteract potential biases, helping to ensure that your observations are

more accurate and reflective of the phenomenon itself.

3. Cultivate Self-Awareness of Cognitive Biases

Building on the previous step, this involves cultivating a deeper self-awareness of your cognitive biases.

Cognitive biases are systematic patterns of deviation from rationality or logical judgement.

After observing a phenomenon, it is natural to form initial impressions and hypotheses. However, these
initial thoughts are often influenced by cognitive biases. For example, if you have a tendency to believe
that a particular teaching method is ineftective, you might be more likely to notice and emphasise instances
where students struggle under this method, while overlooking cases where they succeed. This selective
attention can lead to confirmation bias, where we favour information that supports our existing views and
ignore or downplay information that contradicts them. Similarly, the anchoring bias can also play a role. If
you initially observe poor performance with a specific method, you might anchor your evaluation to that
first impression, making it harder to adjust your opinion even as new, more favourable evidence emerges.
By recognising these biases, you can take steps to reduce their impact, such as seeking out disconfirming

evidence or using blind analysis techniques.

One effective strategy is to actively seek out disconfirming evidence. Rather than focusing solely on data

that supports your hypothesis, look for information that challenges it. This approach helps to balance your
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perspective and reduce the risk of confirmation bias. For instance, if you believe that a new educational
program is effective, examine cases where it did not produce the expected results and consider alternative

explanations.

Another strategy is to involve others in your research process. Collaborating with colleagues or seeking
feedback from peers can provide fresh perspectives and help identify biases you might have overlooked.
Others can offer critical insights and challenge your assumptions, leading to a more robust and objective

analysis.

4. Establish Primary Hypothesis

Once a phenomenon has been thoroughly observed and you have reflected on your own beliefs, emotions,
and biases, the next step is to establish a primary hypothesis. This is a tentative explanation or prediction
that you will test through further investigation. This is where the interplay between observation and
creativity becomes evident. Observing a phenomenon sparks curiosity and prompts questions, leading
researchers to think creatively about potential explanations. For example, after observing that sleep-
deprived individuals perform poorly on cognitive tasks, a psychologist might hypothesise that sleep

deprivation impairs memory consolidation processes in the brain.

A well-crafted hypothesis should be specific and measurable. For example, instead of a vague hypothesis
like “sleep affects cognitive performance”, a more precise hypothesis would be “sleep deprivation of less
than five hours per night for a week negatively impacts short-term memory performance in adults”. This
specificity allows for clear operational definitions and measurable outcomes, making it easier to design

experiments and analyse results.

The process of establishing a primary hypothesis often involves reviewing existing literature and theories
related to your observed phenomenon. This background research helps ensure that your hypothesis is
grounded in current knowledge and addresses gaps or unresolved questions in the field. For instance, if
previous studies have shown mixed results on the impact of sleep deprivation on cognitive performance,
your hypothesis might aim to clarify these inconsistencies by focusing on a specific aspect, such as short-

term memory.

In addition to being specific and measurable, a good hypothesis should be falsifiable. This means that it
should be possible to prove the hypothesis wrong through empirical testing. Falsifiability is a cornerstone
of the scientific method because it allows for hypotheses to be rigorously tested and potentially refuted,

leading to a more robust understanding of the phenomenon.

Once you have formulated your primary hypothesis, it serves as a guiding framework for your research. It
informs the design of your experiments, the selection of variables, and the methods of data collection. For

example, if your hypothesis is that sleep deprivation negatively affects short-term memory, you might design
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an experiment where participants are assigned to different sleep conditions and their memory performance

is assessed using standardised tests.

Establishing a primary hypothesis also helps in setting clear objectives and expectations for your research. It
provides a benchmark against which you can compare your results and determine whether your hypothesis
is supported or refuted. This clarity is essential for maintaining focus and direction throughout the research

process.

5. Recognise Alternative Hypotheses

Critical thinking involves considering multiple perspectives, so it is important to recognise alternative
hypotheses. These are other possible explanations for the phenomenon you are studying. Considering
alternative hypotheses helps ensure that you do not prematurely settle on a single explanation and

encourages a more comprehensive analysis of the data.

Recognising alternative hypotheses requires a creative and open-minded approach and a willingness to
entertain different possibilities. For example, if your primary hypothesis is that sleep deprivation negatively
affects cognitive performance, an alternative hypothesis might be that the observed cognitive decline is due
to stress rather than sleep deprivation. This alternative explanation prompts you to consider additional

variables and control for potential confounding factors in your study.

Exploring alternative hypotheses can also lead to a more nuanced understanding of the phenomenon. For
instance, you might hypothesise that both sleep deprivation (factor 1) and stress (factor 2) contribute to
cognitive decline, but in different ways or to varying degrees. This integrated perspective can help you

design more comprehensive experiments that account for multiple factors and their interactions.

To effectively recognise alternative hypotheses, it is helpful to engage in brainstorming sessions and
discussions with colleagues or peers. Collaborative thinking can generate a wider and more creative range
of ideas and perspectives, helping to identify potential explanations that you might not have considered
on your own. Additionally, reviewing diverse literature and case studies can provide insights into different

factors that could influence the phenomenon.

Recognising alternative hypotheses also enhances the credibility and rigour of your research. It
demonstrates a thorough and critical approach to inquiry, showing that you have considered multiple
angles and potential explanations. This comprehensive analysis is essential for building a robust body of

evidence and advancing knowledge in your field.

6. Verify the Evidence

The next step is to verify the evidence by gathering preliminary information to assess whether your
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hypotheses are worth testing. At this stage, instead of collecting primary data through experiments or
surveys, you search for existing evidence that supports your primary and alternative hypotheses (we will
see how these two evidence types contrast and challenge each other in Step 7). This involves reviewing
relevant literature, conducting internet searches, and examining credible sources to evaluate whether there

is sufficient empirical support for the hypotheses you intend to test.

Verifying evidence at this stage is crucial for ensuring that your hypotheses are grounded in reliable
information and that your planned study will contribute meaningfully to the field. By gathering
information from reputable sources, such as peer-reviewed journal articles or trusted academic
publications, you can gauge whether your hypotheses are based on sound findings. On the other hand,
sources such as social media posts or non-expert blogs may not provide reliable evidence, and it is important

to critically evaluate these materials before considering them in your planning process.

During the verification process, it is important to assess the quality of the evidence you gather. You
should scrutinise the credibility, methodology, and potential biases of the sources you encounter. For
example, articles from peer-reviewed journals or research conducted by established experts in the field are
generally considered more reliable than studies from questionable outlets. By verifying the credibility of
your sources, you can identify any potential flaws or biases in the existing literature that might affect the

hypotheses you are considering.

In addition to evaluating the credibility of your sources, it is important to assess the relevance and
applicability of the evidence. Are the studies or articles you review directly related to your research
question? Do they use appropriate methodologies and cover similar contexts or populations? For example,
if you are considering the hypothesis that sleep deprivation negatively affects cognitive performance, you
would want to review studies that examine similar variables, such as cognitive tests conducted on sleep-

deprived individuals and assess how closely these studies align with your intended research design.

You should also examine the strength of the evidence you find. This includes evaluating the sample size,
research design, and any statistical analysis used in prior studies. Strong evidence typically comes from well-
designed studies with large, representative samples, appropriate controls, and robust statistical methods.
For example, if you are testing the impact of sleep deprivation on cognitive performance, studies with
carefully controlled sleep conditions and reliable cognitive tests would provide a more solid foundation for

your hypothesis than studies with small sample sizes or poorly controlled variables.

Another important aspect of verifying evidence is to assess whether the findings from existing research
can be replicated. If similar studies have consistently supported your hypothesis, this strengthens the case
for further investigation. Conversely, if the evidence is inconsistent or there are significant challenges to
replicating the findings, you might reconsider or refine your hypotheses. Replicability is a hallmark of
reliable evidence and gives you greater confidence in the foundation upon which you are building your

research.

Finally, it is essential to consider the ethical dimensions of the evidence you gather. While you are not
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yet conducting experiments or collecting primary data, you should still ensure that any existing research
adheres to ethical standards, such as informed consent, privacy protection, and the minimisation of harm.
Reviewing ethical considerations in prior studies can provide insight into how similar research has been

conducted responsibly and can help inform your research design when the time comes to gather your data.

7. Evaluate the Criteria of Adequacy

Evaluating the criteria of adequacy for each hypothesis is a crucial step in the critical thinking process.
This evaluation ensures that the hypotheses you consider are not only plausible but also robust and useful
for advancing knowledge. The criteria of adequacy provide a systematic way to assess the strengths and
weaknesses of each hypothesis, guiding you toward the most reliable and informative explanations. By
rigorously applying these criteria, you can enhance the quality of your research and avoid common pitfalls

such as confirmation bias or overcomplication.

In this step, you will use the evidence gathered in Step 6 of the OBSERVE framework to compare the
hypotheses. The preliminary evidence from literature reviews, internet searches, and other reliable sources

provides the foundation upon which you can critically compare the hypotheses.

The criteria of adequacy include testability, fruitfulness, scope, simplicity, and conservatism. Each of these
criteria serves a specific purpose in evaluating hypotheses, helping to ensure that they are scientifically

sound and practically useful.

Criterion 1: Testability

Testability is a fundamental principle in scientific inquiry. For a hypothesis to be useful, it must be testable,
meaning it can be investigated through observation or experimentation and potentially proven wrong. This
ensures that hypotheses are based on observable, measurable phenomena, not on vague or untestable ideas.
For example, the hypothesis “sleep deprivation negatively affects cognitive performance” is testable because

it can be studied through controlled experiments and cognitive tests.

A testable hypothesis allows researchers to design experiments to confirm or challenge it. This involves
identifying specific variables, defining them clearly, and developing ways to measure their impact. In
the sleep deprivation example, researchers might manipulate how much sleep participants get and then
measure their cognitive performance using standard tests. If participants’ performance consistently declines

with less sleep, the hypothesis is supported; if there is no change, the hypothesis may be disproven.

Testability also includes the idea of falsifiability. A hypothesis is falsifiable if there are potential observations
or experiments that could prove it wrong. For example, the hypothesis “all swans are white” is falsifiable
because it can be tested by looking for swans. If even one black swan is found, the hypothesis is disproven.

Falsifiability is crucial for scientific progress because it allows theories to be refined over time. On the other
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hand, a non-falsifiable hypothesis cannot be tested or proven wrong. For instance, the hypothesis that “an
invisible, undetectable force influences our thoughts” is non-falsifiable because there is no way to test or
disprove it. Hypotheses that cannot be tested or falsified are not helpful in scientific research, as they do

not contribute to advancing knowledge.

Criterion 2: Fruitfulness

Fruitfulness refers to a hypothesis’s ability to lead to new insights, predictions, and research questions. A
fruitful hypothesis opens up new areas of exploration and helps expand scientific knowledge. For example,
the hypothesis that sleep deprivation affects cognitive performance could lead to studies on which specific

cognitive functions are impacted, the underlying brain processes, and ways to reduce the effects.

A fruitful hypothesis does not just explain what we observe; it also predicts new phenomena that can be
tested. These predictions guide future research and help build a fuller understanding of the topic. For
instance, if sleep deprivation is found to affect memory, researchers might predict that it also impacts

attention and decision-making, leading to new studies in those areas.

Fruitfulness is also linked to heuristic value, which is a hypothesis’s ability to inspire further research
and discovery. A hypothesis with high heuristic value encourages scientists to explore new ideas, develop
innovative methods, and expand knowledge. This ongoing cycle of generating and testing hypotheses is

essential for scientific progress.

Criterion 3: Scope

Scope refers to the range and general applicability of a hypothesis. A hypothesis with a broad scope applies
to many situations and phenomena, making it more useful for understanding complex issues. For example,
a hypothesis that sleep deprivation affects not just cognitive performance, but also emotional regulation

and physical health has a broader scope than one that focuses only on cognitive performance.

A broad hypothesis can explain a wide range of observations, offering a more complete understanding
of the phenomenon. This is especially important in fields like psychology, where many factors interact
to affect behaviour and mental processes. For instance, a broad hypothesis about sleep deprivation could

include its effects on mood, stress, immune function, and overall well-being.

However, it is important to strike a balance between scope and specificity. While a broad hypothesis may
provide more insight, it must still be clear and testable. Researchers should aim to develop hypotheses
that are both wide-ranging and grounded in evidence, ensuring they can be tested rigorously and lead to

meaningful conclusions.
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Criterion 4: Simplicity

Simplicity, or parsimony, refers to the preference for hypotheses that are clear and straightforward, without
unnecessary complexity. This idea follows Occam’s Razor, which suggests that when faced with competing
hypotheses, the one with the fewest assumptions is usually the best choice. A simple hypothesis is easier to

test, understand, and communicate, making it more practical for scientific research.

For example, the hypothesis “sleep deprivation negatively affects cognitive performance” is simpler than a
more complicated hypothesis that involves many interacting factors without clear definitions. Simplicity
does not mean oversimplifying; it means focusing on the most important relationships and mechanisms

while removing unnecessary details.

A simple hypothesis is easier to test and falsify because it has fewer variables and assumptions. This clarity
makes it easier to design experiments and interpret results. However, simplicity should not sacrifice the
ability to explain the phenomenon. The hypothesis must still accurately account for the observed data and

offer meaningful insights.

Criterion 5: Conservatism

Conservatism refers to how well a hypothesis aligns with existing knowledge and theories. A conservative
hypothesis fits with what is already known and does not require drastic changes to well-established
scientific ideas. This ensures that new hypotheses build on existing knowledge, rather than contradicting

or ignoring it.

For example, a hypothesis that sleep deprivation affects cognitive performance is conservative if it aligns
with existing research on how sleep impacts brain function. On the other hand, a hypothesis proposing
a completely new, unsupported mechanism would be less conservative and would require more rigorous

testing.

Conservatism does not mean rejecting new ideas; rather, it highlights the importance of building on what
we already know. New hypotheses should refine and extend current theories, integrating new findings into
the larger body of scientific knowledge. This approach helps maintain the stability and reliability of science

while still allowing for new discoveries.

Applying the OBSERVE Framework

The OBSERVE framework is a powerful technique that fosters critical thinking by providing a structured
approach to analysing and understanding phenomena. It can be applied whenever someone encounters
a new or complex situation, guiding them through systematic observation, reflection on personal biases,

hypothesis formulation, consideration of alternative explanations, evidence verification, and rigorous
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evaluation of hypotheses. By employing the following steps, individuals can develop well-founded
conclusions and make informed decisions, enhancing their ability to navigate and interpret the world

around them.

Step 1: Observe the Phenomenon: Begin by carefully observing and describing the event or situation
you are investigating. This step involves gathering initial data and noting relevant details to form a clear

understanding of the phenomenon.

Step 2: Examine Beliefs and Emotions: Reflect on your own beliefs and emotions that might influence
your interpretation of the phenomenon. Recognising how your personal perspectives can affect you helps

maintain objectivity.

Step 3: Cultivate Self-awareness of Cognitive Biases: Develop a deeper awareness of your cognitive

biases. These biases can skew your judgement, so acknowledging them is crucial for unbiased analysis.

Step 4: Establish Primary Hypothesis: Formulate a primary hypothesis, which is a tentative explanation
or prediction about the phenomenon. This hypothesis will guide your investigation and focus your efforts

on testing its validity.

Step 5: Recognise Alternative Hypotheses: Consider other possible explanations for the phenomenon.

Recognising alternative hypotheses ensures a comprehensive analysis and prevents premature conclusions.

Step 6: Verify the Evidence: Search for existing evidence that supports your primary and alternative
hypotheses. This step involves gathering and assessing the quality of evidence through reviewing relevant

literature, conducting internet searches, and examining various sources of information.

Step 7: Evaluate the Criteria of Adequacy: Compare and contrast the primary hypothesis against the
alternative hypotheses using the Criteria of Adequacy (Table 1.4.1), as follows:

Table 1.4.1. Applying the Criteria of Adequacy

Using the evidence gathered in Step 6, which hypotheses (primary or alternative):

Testability Is more amenable to empirical testing and falsification?
Fruitfulness Is more likely to generate new insights and predictions?
Scope Is more broadly applicable to a range of situations?
Simplicity Is more straightforward, with fewer unnecessary complexities?
Conservatism Aligns more closely with established knowledge and theories?

The hypothesis that satisfies more of these criteria is considered better supported by the evidence.
Therefore, when encountering potentially alarming or unverified information, whether online or from a
personal source, it is advantageous to apply the OBSERVE framework. This approach encourages critical

thinking and helps assess the credibility and accuracy of the information.
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1.5. SUMMARY

By Marc Chao

Summary

Critical thinking is the disciplined process of analysing, synthesising, and evaluating information
to make informed decisions, solve problems, and understand the world. It involves questioning
assumptions, evaluating evidence, and considering alternative perspectives, which helps
individuals navigate biases like confirmation bias and misinformation. By actively addressing
biases and fostering openness to new information, critical thinking enables proactive decision-
making and goes beyond common sense. In today’s fast-paced, media-driven world, critical
thinking is vital for discerning truth amidst overwhelming information and misinformation. Its
significance is evident in addressing societal challenges like vaccine hesitancy and the spread of
false narratives. As an essential 21st-century skill, critical thinking combines problem-solving,
creativity, and decision-making to empower individuals to thrive in complex environments.

Creativity and critical thinking are deeply interdependent, with creativity focused on generating
novel ideas and perspectives, while critical thinking involves analysing, evaluating, and applying
them. Together, they are indispensable for effective problem-solving, communication, and
innovation, as seen in fields like songwriting, investigative journalism, and experimental
research. Creativity fosters imaginative approaches to challenges, and critical thinking ensures
these ideas are rigorously assessed and practically applied. Overcoming the misconception that
these skills are incompatible requires understanding their complementary nature, relying on
both hemispheres of the brain working together. To enhance creativity, individuals should seek
diverse perspectives, challenge assumptions, and practice generating ideas without judgement,
as exposure to new environments and ideas fuels creativity.

Becoming a critical thinker requires a purposeful and disciplined approach to evaluating beliefs,
claims, or decisions against evidence and context. It calls for specific dispositions, such as

curiosity, open-mindedness, metacognition, intellectual honesty, and scepticism, alongside skills
like analysing arguments, understanding statistics, and evaluating experimental designs. These
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dispositions encourage reflective and open engagement with ideas, while the skills enable the
assessment of evidence, identification of logical connections, and formulation of informed
judgements. For example, analysing arguments involves examining evidence, logic, and
counterarguments, while understanding statistics clarifies concepts like correlation versus
causation.

The OBSERVE framework offers a structured approach to critical thinking, designed to
systematically evaluate and verify hypotheses in an era of abundant and often misleading
information. This method consists of seven steps: observing phenomena to gather data,
examining beliefs and emotions to reduce bias, cultivating awareness of cognitive biases,
formulating a primary hypothesis, considering alternative hypotheses, verifying evidence
through credible sources, and evaluating hypotheses using the Criteria of Adequacy: testability,
fruitfulness, scope, simplicity, and conservatism. By addressing biases, promoting
comprehensive analysis, and emphasising evidence-based reasoning, this framework fosters
objectivity and equips individuals to navigate complex challenges effectively.
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CHAPTER 2. ARGUMENTS AND
CRITICAL THINKING

In the realm of psychology and across numerous disciplines, the ability to form, analyse, and evaluate
arguments is an indispensable skill. While the term “argument” might conjure images of heated debates
or quarrels, in the context of critical thinking and academic study, an argument refers to a structured
presentation of reasoning and evidence to support a conclusion. Developing proficiency in argumentation
is not merely an exercise in rhetoric; it is a fundamental tool for understanding complex issues, evaluating

evidence, and making informed decisions.

Arguments form the backbone of scientific inquiry, policy debates, and everyday decision-making. In
psychology, for example, researchers rely on arguments to interpret data, justify methodologies, and draw
meaningful conclusions from experimental results. Whether discussing cognitive biases, analysing
behavioural trends, or evaluating therapeutic interventions, psychologists must build arguments that are

clear, logical, and well-supported by evidence.

This chapter begins by demystifying the concept of an argument, distinguishing it from everyday
disagreements or mere assertions. Through practical examples and structured explanations, readers will
learn to identify the core components of an argument: premises (the reasons provided) and conclusions
(the claims supported by those reasons). Additionally, the chapter explores how arguments can be

strengthened or undermined, introducing key principles such as validity, soundness, and cogency.

Beyond constructing arguments, this chapter also emphasises the importance of recognising implicit
premises, differentiating between inductive and deductive reasoning, and understanding common fallacies.
These skills not only enhance academic performance but also equip readers to navigate the information-

saturated modern world, where misinformation, biases, and logical errors are abundant.

At its core, this chapter serves as both a guide and a toolkit for sharpening critical thinking skills. It
encourages readers to approach claims with curiosity and scepticism, to ask probing questions, and to
construct arguments that are both persuasive and intellectually rigorous. Whether you are analysing a
psychological study, evaluating a social policy, or engaging in everyday reasoning, the ability to think

critically and argue effectively is an invaluable asset.

Learning Objectives
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By the end of this chapter, you should be able to:

+ Understand the structure of arguments: Define key components of an argument,
including premises, propositions, and conclusions, and explain their roles in logical
reasoning.

- Differentiate between deductive and inductive arguments: Identify the differences
between deductive and inductive reasoning and understand when each is appropriate to
use.

- Evaluate argument validity and soundness: Assess whether an argument’s premises
logically support its conclusion and determine if the premises are true.

- Identify implicit premises: Recognise and articulate unstated assumptions that are
necessary for an argument to be valid.

- Recognise common argument patterns: Understand standard argument forms such
as Modus Ponens, Modus Tollens, and disjunctive syllogisms, and identify common
structural fallacies.

- Distinguish between rational and empirical propositions: Explain the difference
between premises based on logical reasoning and those grounded in observable
evidence.

- Analyse normative and descriptive conclusions: Differentiate between claims about
how things are (descriptive) and how they should be (normative).

- Identify and avoid common fallacies: Recognise common logical fallacies in
arguments and understand why they undermine reasoning.

- Construct clear and persuasive arguments: Build well-structured arguments that are
logically valid and supported by sound premises.

- Critically assess arguments: Apply critical thinking skills to analyse and evaluate the
quality and strength of arguments in both academic and real-world contexts.
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2.1. PROPOSITIONS AND ARGUMENTS

By Stephanie Gibbons and Justine Kingsbury, adapted by Marc
Chao and Muhamad Alif Bin Ibrahim

Learning to form arguments is a fundamental aspect of developing critical thinking skills, which are
essential in psychology and many other fields. While it might seem like an exercise more suited to an English
class, the ability to construct and analyse arguments is crucial for evaluating evidence, making informed
decisions, and understanding complex issues. In psychology, forming arguments helps us to systematically
assess theories, interpret research findings, and engage in scientific debates. This process involves not just

presenting information but also providing logical reasoning and evidence to support our conclusions.

This is not an “English” class because our focus is not on language arts or literary analysis. Instead, we are
concerned with the principles of logical reasoning and the application of these principles to psychological
concepts. By learning to form well-structured arguments, we enhance our ability to think critically about
psychological phenomena, identify cognitive biases, and improve our research methodologies. This skill
set is invaluable for conducting rigorous scientific research and for applying psychological knowledge in

practical, real-world situations.

In this book, we use the term “argument” in a more technical sense. In everyday language, any kind of verbal
disagreement is often called an argument. For example, consider a discussion between two colleagues about
the effectiveness of a new workplace policy. One colleague insists that the policy has significantly improved

productivity, while the other disagrees. Their conversation might go like this:

Colleague A:  The new policy has really boosted our productivity.
Colleague B: ~ Idon’t think it has.

Colleague A:  Yes, it has.

Colleague B: No, it hasn’t.

Colleague A: Yes, it has.

This exchange, although a verbal disagreement, does not constitute an argument in the sense we will be

using the term. They were making contradictory statements without providing any supporting reasons.

An argument, as we will define it, is a set of statements that includes a conclusion and reasons to support

that conclusion. If either colleague had provided reasons for their claims, they would have had the
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beginnings of an argument. For instance, one colleague might believe the policy is effective because they
have observed a decrease in project completion times. The other might disagree because they have noticed

an increase in employee stress levels.

Colleague A: .The new policy ha.s r'educed project completion times by 20%, indicating
improved productivity.
The new policy has increased employee stress levels, which could

Colleague B: S o
negatively impact long-term productivity.

Notice that they are no longer just contradicting each other (“Yes, it has!” “No, it hasn’t!”). Instead, the
y ger) g Y

are providing reasons to support their assertions, thus forming arguments.

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:
h Jicu.pri k ritical-thinking- hol ?p=829#h5p-

Not all statements or writings constitute an argument. A piece of speech or writing qualifies as an argument
only if the speaker or writer aims to persuade someone of a particular point by offering reasons to support

its validity.

Propositions and Arguments

Premise

The term “premise” refers to a reason or basis for believing or concluding something. Premises are
statements that form the foundation of an argument. For example, if I observe that I am getting wet
while standing outside, this can serve as a premise to support the conclusion that it is raining. In this case,
both statements, “I am getting wet” and “It is raining”, are propositions about the state of the world, but
they serve different roles. The first statement, “I am getting wet”, provides a reason to believe the second

statement, “It is raining”. Therefore, the first proposition is a premise, and the second is a conclusion.


https://jcu.pressbooks.pub/critical-thinking-psychology/?p=829#h5p-2
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It is important to note that not all propositions are premises. For a proposition to be a premise, it must
support another proposition, which is the conclusion. Only when a proposition is used in this supportive
role does it become a premise.

Suppose someone says, “The roads are slippery because it rained last night”.

* In this statement, the proposition “It rained last night” functions as a premise, because it provides
the reason for believing the conclusion that “The roads are slippery”.

* On the other hand, if the proposition “It rained last night” is simply mentioned in isolation as a
piece of information, such as in the statement “It rained last night, and I enjoyed listening to the

sound of the rain”, it is not a premise because it is not being used to support any conclusion.

Thus, whether a proposition is a premise depends on its role within the context of an argument. Only when

it supports a conclusion does it become a premise.

Proposition

A “proposition” or “declarative statement” is a sentence that makes a claim about something that can
» «

be either true or false. The terms “declarative statement”, “proposition”, and “statement” are often used

interchangeably.

Critical thinking involves figuring out what to believe, what we know, what is true and reasonable, and
what is worthwhile. Propositions are the statements that express or summarise our beliefs and knowledge,
unlike other statements that ask questions or give directions. This book will focus on propositions and not
cover other types of statements. Make sure you understand what a proposition is and why it is important

to critical thinking before moving on.

Language is the tool we use to accomplish almost everything in our lives. The parts of our language that
express our thoughts, beliefs, and knowledge are called propositions. To become skilled critical thinkers, it
is essential to understand these types of statements, their functions, how to evaluate them critically, and

how they are used in reasoning (i.c., arguments).

The key feature of a proposition, unlike other types of statements, is that it can be “true” or “false”.
Questions and commands are not the types of statements that can be true or false; they serve different

purposes.

As discussed in the “Premise” section above, propositions can serve various roles, such as premises or
conclusions in arguments. For example, the statement “I am getting wet” is a proposition because it makes
a claim that can be true or false. If this claim is true, the proposition can serve as a premise to build
an argument that supports another proposition, called a “conclusion”, such as “It is raining”. In this
way, conclusions, like premises, are also propositions whose truth depends on the truth of the premises

provided. Organising sentences with premises and a conclusion is known as an “argument”.
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Argument

An argument is a group of propositions or statements that form a piece of reasoning. Reasoning involves
using certain information (called premises) to derive other information (called conclusions) through
inference. An inference is the mental process of connecting premises to reach a conclusion that logically

follows from them.

In an argument, one or more propositions serve as premises or reasons, and one proposition serves as the
conclusion. An argument must have at least two propositions or statements, but it often includes more.

For example:

Premise 1: All humans are mortal.
Premise 2: Socrates is 2 human.
Conclusion: Therefore, Socrates is mortal.

Here, the premises are logically connected and lead to the conclusion.

A single statement cannot be a complete argument. For example:

Statement: Socrates is mortal.

This is not an argument because it presents only a conclusion without any premises to support it.

Statements within an argument must be related in a way that establishes a reason-and-conclusion
relationship. If the propositions do not relate to each other in this way, they do not form an argument. For

example:

Statement 1: It is sunny today.

Statement 2: My favourite colour is purple.

These statements do not relate to each other in a way that establishes a reason-and-conclusion relationship,

so they do not form an argument.

The purpose of an argument is to convince others of the conclusion. Just as one should not hold a belief
without a reason, one cannot have a conclusion without premises. The sentences in an argument are all
propositions or declarative statements, each serving different roles within the argument structure. The role
of the premises is to support or justify the conclusion. While an argument can have only one conclusion,
it can have multiple premises. In an argument, premises are assumed to be true, though this does not
guarantee their truth; they are not justified within the argument itself. Other arguments likely justify these

premises, where they would serve as conclusions.
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The effectiveness of premises in supporting the conclusion and the credibility of their connection to the

conclusion are critical aspects of analysing arguments.
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2.2. CONSTRUCTING AN ARGUMENT

By Michael Ireland, adapted by Marc Chao and Muhamad Alif Bin
Ibrahim

All statements in an argument are propositions, which means they are statements that can be either true
or false. To make a proposition credible or believable, it needs the support of a strong argument. While
premises within an argument serve as reasons to support the conclusion, they are not the primary focus of
the argument itself. The main goal of an argument is to prove its conclusion, assuming that the premises
are already justified or self-evident. If the premises need further support, they must act as conclusions in
separate arguments with their own supporting premises, creating a continuous cycle of reasoning. In most
arguments, however, premises are presented as either self-evident or already established. If this is not the
case, the person making the argument can either provide additional support for the premises or leave it to

the audience to assess their validity.

This focus on propositions is crucial because our thinking primarily occurs through words, structured
into sentences or statements. While emotions and mental imagery play a role, our reasoning and
communication depend on language, particularly on declarative sentences or propositions. Propositions
are essential building blocks of reasoning, as they are the means through which we express and evaluate
truth. In arguments, propositions are grouped together: some serve as supporting reasons (premises), while
others are the main focus (conclusions). This relationship between premises and conclusions forms the

foundation of critical thinking and logical reasoning.

To summarise (Figure 2.2.1), propositions are a specific type of statement that makes an assertion about
something being true or false. This distinguishes them from other types of statements, such as interrogative
statements (questions) or imperative statements (commands or requests). Propositions are grouped in
arguments to justify a conclusion, with premises acting as the supporting reasons. Premises can take
different forms: they may describe the nature of things (rational premises), provide evidence from
observations (empirical premises, including scientific evidence), or rely on definitions (definitional
premises). Occasionally, rhetorical questions or commands might be used in arguments, though they are
less formal and less convincing. Ultimately, propositions play a central role in reasoning, as they allow us to

construct, evaluate, and communicate ideas effectively.
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Questions Commands
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Figure 2.2.1. Summarising statement, proposition, and premise types by Michael Ireland in Mastering
Thinking is licensed under CC BY-SA 4.0

Students often struggle to distinguish between empirical and rational propositions when analysing
premises in arguments. Simply put, a rational proposition explains the “why” and “how” of something
without relying on direct, observable evidence. In contrast, an empirical proposition is grounded in actual
observations or data. Evidence, in this context, refers to observable facts or findings that support a

proposition. While a reason explains why something might be true, evidence demonstrates that it is true.

For example, consider the debate on the effectiveness of face masks. An argument in favour of enforcing
masks might use an empirical premise, citing scientific studies that show communities with enforced mask
mandates have lower COVID-19 transmission rates. This is empirical because it relies on observed data and

measurable outcomes.

On the other hand, an argument against enforcing face masks might use a rational premise, such as claiming
that COVID-19 virus particles are so small that mask fabric cannot block them, likening it to trying to
stop mosquitoes with a chicken-wire fence. This reasoning is based on logical inference rather than direct
observation. It could, however, be countered with another rational premise, such as the explanation that

the virus spreads primarily in larger respiratory droplets, which masks are effective at blocking.
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Rational claims often focus on the nature of things rather than specific observations, which can make them
seem confusing. For instance, while arguments about the size of COVID-19 particles may appear empirical,
they actually rely on reasoning from scientific knowledge about droplet size and mask functionality rather

than presenting direct observational data.

At first glance, analysing arguments and their structure might seem overly intellectual or abstract, but this
skill is highly practical in everyday life. Every belief, claim, scientific fact, or even marketing message you
encounter can be understood as an implicit argument, which is an unstated combination of premises and
conclusions. Nearly all beliefs can, and should, be expressed as formal arguments. Reasoning itself is the
process of combining propositions into arguments and analysing those arguments to assess the credibility
of their claims. Understanding this framework equips you to think critically and evaluate the reliability of
the information you encounter.

Every day, we encounter a variety of claims and ideas about the world. For instance:

* Bitcoin values will drop significantly in the next 12 months.

* Systemic racism is a serious and destructive force in modern Western societies.

* Our sports team will win the grand final.

* Human activity is causing global climate warming.

* My political party’s candidate is the best choice for president.

* Our new product will cure baldness, insomnia, wrinkles, erectile dysfunction, ageing, and more.
* My birthday party this year will be amazing.

* Ciritical thinking is a valuable subject to study.

One of the most important critical thinking skills you can develop is the ability to analyse these claims,
which are all examples of propositions. This involves breaking them down to understand their argument
structure, identifying the premises (reasons) and conclusions, and evaluating whether the premises are true

and how well they support the conclusion.

Let us look at a simple example:

Proposition (or

. The lecturer is a nerd.
claim)

This is a proposition because it makes a claim about something, asserting that it is true. However, on its
own, this statement is unconvincing because it does not provide any reasons to support the claim. Without
support, it is likely to be dismissed. To justify this proposition, we need to include other statements that

provide reasons for believing it. These supporting statements are called premises.

In this case, the proposition “The lecturer is a nerd” becomes the conclusion, and the premises we provide

are the reasons that aim to convince others of its truth. Together, these premises and the conclusion form
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an argument. This process of supporting claims with premises is the foundation of constructing and

evaluating arguments effectively (Figure 2.2.2).

Premise 1
Argument:
All lecturers are
nerds.
Premise 2

The lecturer likes studying thinking.

Conclusion:
The lecturer is a
nerd.

Inference

Studying thinking is a very nerdy thing
to do.

Premise 1 & 2 are ‘propositions’.
Propositions in this role - as premises -
are used to support the conclusion of
the argument

The conclusion is a ‘proposition’.
Propositions in this role - as conclusion
- is the claim being made supported by

the premises in the argument

An argument requires a minimum of
two propositions - a premise and a
conclusion

Figure 2.2.2. The structure and pieces of a simple argument by Michael Ireland in Mastering Thinking is

licensed under CCBY-SA 4.0
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To support my conclusion, we offer two premises. The first is empirical, based on observable evidence. For
example, we might notice that the lecturer spends a lot of time studying thinking, or we could ask him, and
he confirms this, which serves as evidence. The second premise is rational or definitional, focusing on the
nature of studying and claiming it is a “nerdy” activity. This idea cannot be directly observed but is based

on reasoning about what it means to be “nerdy”.

Interestingly, the premises in this argument could also act as conclusions in other arguments with their own
supporting premises. They might even be used to justify a completely different conclusion. However, when
evaluating any argument, we must examine it as a whole, considering the relationships between premises

and conclusions.

One key reason for learning critical thinking is that our brains do not naturally function optimally. This is
the first lesson in critical thinking: our minds are often flawed, prone to deception, and easily misled. This
recognition requires humility, which is the willingness to acknowledge that we overestimate our reasoning
skills and underestimate our vulnerability to biases and distortions. Because of this, we should be modest
about our beliefs and remain open to revising them. Even with strong critical thinking skills, our ideas
should always be tentative, as being dogmatic or overly confident often indicates a failure to apply critical

thinking. Pride in our opinions is a red flag that we may not be reasoning effectively.

Our brains evolved over millennia, not to find the “truth” but to create models of the world that support
survival. Some of the errors in our thinking are deeply ingrained because they served a survival purpose for
our ancestors. For example, certain delusions that enhanced survival became hardwired into our brains and
are now passed on, often held passionately and without question. While our brains are powerful tools for

thinking and survival, they can also limit us by locking us into beliefs that favour survival over truth.

Another reason to learn critical thinking is the environment we live in. Modern life is saturated with
individuals and organisations trying to influence our thoughts and beliefs for their own ideological,
political, or financial gain. We exist in a highly competitive information landscape, where ideas clash,
misinformation spreads, and everyone is vying for our attention. This creates a perfect storm: our natural
cognitive flaws combined with an overwhelming flood of marketing, propaganda, clickbait, and biased

news make it difficult to discern truth from manipulation.

The good news is that we can improve. Through learning and practice, we can train ourselves to think more
clearly and critically, reducing errors, biases, and distortions in our reasoning. These skills not only help
us improve our own lives but also enable us to contribute meaningfully to our families, communities, and

democratic societies.

Most claims can be expressed as arguments with premises and a conclusion. An argument is a group of
statements, where one (the conclusion) is supported by the others (the premises). To illustrate this process,

let us consider a simple argument with three premises and one conclusion (Figure 2.2.3).
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Figure 2.2.3. The
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Premise 1, 2, & 3 are of the four statements, all

statement type ‘propositions’
of which are
propositions because
they make claims about the world that can be true or false. The first three statements are premises,
providing reasons to accept the final statement, which is the conclusion. Whether the conclusion is
convincing depends on whether the premises are true and how well they logically support the conclusion.

Structuring arguments in this way makes it easier to analyse and evaluate their validity and strength.
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2.3. IMPLICIT PREMISES AND NORMATIVE
CONCLUSIONS

By Stephanie Gibbons and Justine Kingsbury, adapted by Marc
Chao and Muhamad Alif Bin Ibrahim

Implicit Premises

When people present arguments in everyday language, they often leave out parts of their arguments. This is
usually because some points are so obvious that they can be safely assumed and do not need to be explicitly

stated.

Consider the following argument:

My pet Squeaky is a mouse, and all rodents have teeth that never stop

Premise: .
growing.

Conclusion: So Squeaky’s teeth will never stop growing.

There is an unstated assumption here: that mice are rodents. Without this assumption, the conclusion does

not logically follow from the premises.

The problem with leaving premises unstated is that sometimes the unstated premise is not obvious or easily
accepted and may even be highly controversial. Therefore, when reconstructing arguments, we make any

implicit premises explicit. This allows us to properly assess each premise as true or false.

Using the example above, we can put the argument into standard form:

Premise 1: My pet Squeaky is a mouse.
Premise 2: All rodents have teeth that never stop growing.
Conclusion: Squeaky’s teeth will never stop growing.

We then note that the argument is invalid. We can make it valid by adding a premise:
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Premise 1: My pet Squeaky is a mouse.

Premise 2: All rodents have teeth that never stop growing.
Premise 3: All mice are rodents.

Conclusion: Squeaky’s teeth will never stop growing.

The argument is now valid. This addition is sensible because it is clearly something the arguer intended,

even though it was not explicitly stated.

Sometimes an implicit premise is left out because it is so obvious it hardly needs stating. However,
sometimes an unstated premise is doing a lot of work in the argument, and this is not evident because it
has not been explicitly stated. Sometimes the unstated premise is obviously false or highly controversial. By

exposing implicit premises and making them explicit, we are better positioned to assess the argument.

Consider this argument:

Premise: Eating dessert every day is unhealthy.

Conclusion: So no one should do it.

An initial reconstruction might look like this:

Premise: Eating dessert every day carries a risk of harm to one’s health.

Conclusion: No one should eat dessert every day.

What is the missing premise here? To make the argument valid, a connection needs to be made between

the risk of harming one’s health and what should not be done. We could add an implicit premise like this:

Premise 1: Eating dessert every day carries a risk of harm to one’s health.
Premise 2: No one should do anything that carries a risk to one’s health.
Conclusion: ~ No one should eat dessert every day.

This is the minimum required to make the argument valid. The arguer must have something like this in
mind; otherwise, the conclusion would not follow. Here, the connecting premise (Premise 2) is doing a lot
of work in the argument, and it is false. It cannot be true that no one should do anything that would put
one’s health at risk. If that were true, people would never eat fried food, drink coffee, or participate in

sports. Living a life free of risk would be paralysing for anyone.

It is likely that the arguer meant that the risk of eating dessert every day is an unacceptable risk. However,

since their argument does not evaluate risk or explain what degree of risk is acceptable, adjusting their
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argument in this way would be doing too much work for them. In the absence of any attempt to explicitly

link the premise to the conclusion, we can only provide the minimally necessary connection and assess it.

Determining what premise needs to be added to an argument to make it valid is tricky. You need to
understand how validity works and how to connect the provided information to ensure that the conclusion
follows. The following video by Stephanie Gibbons offers some hints to get you started [6:40]. It is a good

idea to watch it before attempting the questions.

@ One or more interactive elements has been excluded from this version of the text. You can
view them online here: https://jcu.pr ks.pub/critical-thinking-

psychology/?p=836#0embed-1

E An interactive H5P element has been excluded from this version of the text. You can view it
online here:

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:
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Normative Conclusions

Arguments with normative conclusions require special attention. They are quite common and often

contain implicit premises that need to be made explicit.

A normative claim (or conclusion) is a statement about what should or ought to happen, whereas a
descriptive claim (or conclusion) is a statement about how things are. For example, “Mount Everest is the
highest mountain in the world” is a descriptive statement, as it describes a current feature of the world.
In contrast, “Climbers should seek permission before climbing Mount Everest” and “Fewer people should
climb Mount Everest” are normative statements: it goes beyond merely describing how things are and

instead prescribes how things should be.

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

Conclusions are frequently normative because arguments often aim to persuade people about how things

ought to be or what ought to happen.

For an argument with a normative conclusion to be valid, it must include at least one normative premise.
No valid argument can consist solely of premises that describe the way the world is and then conclude

something about how things should be.

Consider this argument:
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Premise: Some people are finishing their schooling unable to read.

We should implement a more comprehensive literacy program in our

Conclusion:
schools.

The conclusion here is normative. The factual claim that some people are unable to read is not sufficient to
support the normative claim. No amount of information about how things are can, on its own, support the

claim that things should be different. Therefore, we can see that a normative premise is needed for validity.

The argument can be made valid by adding a conditional premise:

Premise 1: Some people are finishing their schooling unable to read.

If some people are finishing their schooling unable to read, then we
Premise 2: should implement a more comprehensive literacy program in our
schools.

We should implement a more comprehensive literacy program in our

Conclusion:
schools.

Inferring a normative conclusion from descriptive premises is a common type of argument failure known
as “the fallacy of deriving ought from is”. However, this can generally be avoided by adding the necessary

normative premise.
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2.4. DEDUCTIVE ARGUMENTS

By Stephanie Gibbons and Justine Kingsbury, adapted by Marc
Chao and Muhamad Alif Bin Ibrahim

A deductive argument is one that is intended to guarantee the truth of its conclusion. The terms we use in

evaluating deductive arguments are validity/invalidity and soundness/unsoundness.

First, let us discuss validity. A valid argument is one in which, if all its premises were true, the conclusion
would also have to be true. For validity, it does not matter whether the premises are actually true. What
matters is that there is a connection between the premises and the conclusion such that if the premises
were true, the conclusion would necessarily follow. A valid argument is one where it is impossible for the

premises to be true and the conclusion false.

The validity of an argument is zndependent of the actual truth of the premises. Therefore, you do not need
to know anything about the subject matter of the argument to judge its validity. To say that an argument is
valid is to comment on its structure, not its content. When we talk about validity, we are addressing the first

of the two argument evaluation tasks: the connection between the premises and the conclusion.

A valid deductive argument is one in which, if all the premises were true, the conclusion would also have to

be true.

For example:

Premise 1: No men are mothers.
Premise 2: Some students are men.

Conclusion:  Some students are not mothers.

and

Premise 1: All cats can fly.
Premise 2: Whiskers is a cat.

Conclusion: ~ Whiskers can fly.

Remember that when considering an argument’s validity, it does not matter whether the premises are
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actually true. So, it does not matter, for the moment, whether it is true that no men are mothers or that
all cats can fly. What matters is the connection between the premises and the conclusion. A valid argument
has the strongest possible connection between premises and conclusion, so strong that if the premises were

all true, the truth of the conclusion would be guaranteed.

In the first example, to see why the argument is valid, think: suppose it is true that no men are mothers and
that some students are men. Then, must it also be true (on that supposition) that some students are not

mothers?

The answer is that, supposing those premises to be true, it must also be true that some students are not

mothers. So, the argument is valid.

Applying the same reasoning to the Whiskers example: Suppose it were true that all cats can fly, and that

Whiskers is a cat. Then the conclusion would also have to be true: Whiskers can fly. The argument is valid.

You may be thinking, “But that’s absurd! We all know that it is not true that all cats can fly! So how can the

argument be valid?”

Bear in mind that validity is not the only consideration in determining whether an argument is good. It also
matters whether the premises are true. The Whiskers argument is valid, but it is still not a good argument.

We will address this issue shortly.

In everyday language, the word ‘valid’ is often used to mean ‘true’ or ‘reasonable’. In philosophy and in this
book, ‘valid” has a technical meaning. A valid argument is one where it is impossible for the premises to all

be true and the conclusion false.

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

ritical-thinking-

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

Here are several ways to define a valid argument. They all convey the same concept, so you can use

whichever helps you best understand validity.
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A valid argument is one in which:

* Itisimpossible for all the premises to be true and the conclusion to be false at the same time.

* The conclusion logically follows from the premises.

If all the premises were true, the truth of the conclusion would be guaranteed.

If all the premises were true, the conclusion would also have to be true.

When assessing whether an argument is valid, you are evaluating its structure, not its content. Consider the

following argument:

Premise 1: All adlers are bobkins.
Premise 2: All bobkins are crockers.

Conclusion:  All adlers are crockers.

You can determine that this argument is valid even if you do not know what adlers, bobkins, or crockers
are. The validity of the argument is based on its structure: if the premises were true, the conclusion would

necessarily follow.

Typically, you cannot determine an argument’s validity or invalidity solely from the truth or falsity of its
premises and conclusion. A valid argument can have false premises and a false conclusion, false premises
and a true conclusion, or true premises and a true conclusion. An invalid argument can also have these
combinations. The only scenario where you can determine an argument’s validity from the truth or falsity
of its premises and conclusion is when an argument has true premises and a false conclusion. A deductive
argument with true premises and a false conclusion must be invalid, as a valid argument can never have true

premises and a false conclusion.

Therefore, when deciding whether an argument is valid, do not focus on the actual truth of the premises
and conclusion. Instead, imagine or suppose that the premises are true, and then consider whether this

would mean that the conclusion also has to be true.

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

[-thinking-

An interactive H5P element has been excluded from this version of the text. You can view it
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online here:

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

ritical-thinking- ; 444#h

You might be wondering why we should care about validity. Since validity does not concern the truth of
the premises, what is its significance? We should not accept the conclusion of an argument if its premises
are obviously false, as in the Whiskers the cat argument or the “sisters and brothers” argument mentioned

earlier. So why point out that the argument is valid if it is clearly flawed?

In such cases, you might not need to in real-life contexts. A deductive argument must satisty two conditions
to be considered sound: it must be valid, and it must have true premises. Once we identify that an argument

has false premises, we can already determine it is unsound, regardless of its validity.

However, it is crucial to assess the validity of an argument in other situations. One important scenario is
when a deductive argument has all true premises. This alone does not make it a good argument; you must

also check its validity. For example, consider the following argument:

Premise 1: February is the next month after January.
Premise 2: Grass is green.

Conclusion:  Snow is white.

Although the premises are true, they do not logically connect to the conclusion. Therefore, they provide
no reason to believe the conclusion. This demonstrates that having true premises is not sufficient to make

an argument sound.

Another scenario where assessing validity is important is when others disagree with you about the truth of
the premises. In some contexts, it is useful to point out that even if you think the premises are false, the

argument would still be invalid if the premises were true.
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Common Argument Patterns

Some argument types are so common that they have their own names. Learning to recognise these patterns

will help you identify valid arguments.

This section introduces four common argument patterns and some simple variations on them. All of the

argument patterns in this section are valid:

* Modus ponens (affirming the antecedent)
* Modus tollens (denying the consequent)
* Disjunctive syllogism

* Hypothetical syllogism

* Some notes on conditionals and generalisations

Modus Ponens (Affirming the Antecedent)

Consider the following argument:

Premise 1: If Rover is a dog, then Rover is a mammal.
Premise 2: Rover is a dog.

Conclusion:  Rover is a mammal.

This argument follows the pattern:

Premise 1: If p thenq
Premise 2: p

Conclusion: ~ Therefore q

€.y ¢ ) ¢

The letters ‘p’, ‘q’, °1’, etc., are traditionally used to represent statements. Any statement can be substituted
for ‘p’ and ‘q’, and the resulting argument will be valid. Recognising common argument forms makes it

easier to identify valid (and invalid) arguments.

Here is another argument with the same pattern:
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If Winston Peters is a Cabinet Minister, then New Zealand First must have

Premise 1: entered into a coalition agreement with either the National Party or the
Labour Party.
Premise 2: Winston Peters is a Cabinet Minister.

New Zealand First must have entered into a coalition agreement with either

Conclusion: the National Party or the Labour Party.

Although this argument has longer statements, the basic pattern remains the same. This pattern is known

as Modus Ponens, and it is valid.

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

Modus Tollens (Denying the Consequent)

Modus Tollens is another common valid argument form. It follows this pattern:

Premise 1: If p then q
Premise 2: Notq

Conclusion:  Therefore not p

The first premise states that if p occurs, then q must also occur. The second premise points out that q has
not occurred. Therefore, it must follow that p has not occurred either. If p had occurred, then q would also

have occurred, but we know q has not occurred.

For example:

Premise 1: If Kamala Harris had won the last election, she would be president.
Premise 2: Kamala Harris is not president.

Conclusion:  Kamala Harris did not win the last election.

It is clear that this conclusion cannot be false while the premises are true. This is a valid argument.

Try this one. Remember, you are looking to see whether the pattern of Modus Tollens applies.


https://jcu.pressbooks.pub/critical-thinking-psychology/?p=844#h5p-18

2.4. DEDUCTIVE ARGUMENTS | 62

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

Try another one:

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

Disjunctive Syllogism

A ‘disjunction’ is a complex statement where two statements are joined with ‘or’ (or another word serving

the same role). A disjunctive syllogism is a valid argument with the following form:

Premise 1: porq
Premise 2: Not p

Conclusion:  Therefore q

This argument form is valid because the initial premise dictates that one of the two options must hold, and

the second premise asserts that one does not hold. It follows that the other must hold.

For example:

Chess is the most challenging board game or Monopoly is the most
challenging board game.

Premise 1:

Premise 2: Chess is not the most challenging board game.

Conclusion: ~ Monopoly is the most challenging board game.

It does not matter whether it is what is before the ‘or’ or what is after the ‘or’ that is denied. But it must be

denied.

You can practice applying the pattern in the following questions.
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@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

A disjunctive syllogism is often expressed using an ‘either... or...” construction. For instance:

Premise 1: Either there will be a recession, or house prices will continue to rise.
Premise 2: House prices will not continue to rise.

Conclusion:  There will be a recession.

Sometimes a disjunctive syllogism uses ‘either’ along with ‘or’, and sometimes it does not. This does not

change the force of ‘or’ either way. ‘Either’ is generally used rhetorically to emphasise the contrast between

the two options.

Hypothetical Syllogism

A hypothetical syllogism creates a ‘chain’ of conditional claims. As long as the links of the chain occur in

the right way, where each leads to the next, the intermediate links can be omitted. For example:

Premise 1: If housing prices continue to rise, then rents will continue to rise.

If rents continue to rise, then rental accommodation will become

Premise 2: unaffordable for the working poor.

If housing prices continue to rise, then rental accommodation will become

Conclusion: unaffordable for the working poor.

This follows the general form:
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Premise 1: If p thenq
Premise 2: If g thenr

Conclusion:  Therefore, if p then r

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

When checking an argument form, the order of the premises is irrelevant. Validity treats the premises as a

collection of claims. You can change the order of the premises if it makes it easier for you.

Conditionals and Generalisations

Conditionals

Several of the basic argument patterns above use conditional claims. A conditional is an ‘if... then..”
statement. The if...” part of the statement is called the ‘antecedent’, and the ‘then...” part is called the

‘consequent’.

Conditionals are sometimes expressed in a different order. The ‘antecedent’ is the if...” clause no matter
what order the parts are presented in. For example, “If Borka is a goose, then Borka is a bird” means the

same as “Borka is a bird if she’s a goose”.

One version of a conditional that people find especially tricky is ‘only if’. For example, a sign in a university
car park that says, “Staft’ permit holders only” means “You can only park here if you are a staft permit
holder”. This does not mean that if you are a staff permit holder you must park there. It means that if you
are not a staff permit holder, you must not park there. This is equivalent to “If you park here, then you are

(must be) a staff permit holder”.

The order of antecedent and consequent in a conditional statement is very important and cannot simply
be reversed. For example, “If Borka is a goose, then Borka is a bird” is true, but “If Borka is a bird, then she
is a goose” is false because some birds are not geese. The ‘only if” claim equivalent to “If Borka is a goose,

then she is a bird” is “Borka is a goose only if she is a bird”.

An interactive H5P element has been excluded from this version of the text. You can view it
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I, online here:

Conditional statements can also be expressed using ‘unless’. “If Borka is a goose, then she is a bird” is
equivalent to “Borka is not a goose unless she is a bird”. We often use ‘unless’ in contrast to a ‘not’ claim.
For example, “I won’t babysit for you unless you pay me” means the same as “If I babysit for you, then you

are (must be) paying me”.

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

Conditionals and Generalisations

There is also an important relationship between conditionals and generalisations. The reason why “If

Borka is a goose, then Borka is a bird” is true is because the generalisation “All geese are birds” is true.

Any hard generalisation can be expressed as a conditional. “All geese are birds” can be expressed as “If
something is a goose, then it is a bird”. This means that the basic argument patterns that use conditionals

all have forms that use generalisations instead.

Premise 1: All As are Bs
Premise 2: xisan A

Conclusion:  Therefore, xisa B

This is a variation on Modus Ponens, using a generalisation in place of a conditional.

Here is an example of a hypothetical syllogism using generalisations instead of conditionals:

Premise 1: All squares are quadrilaterals.
Premise 2: All quadrilaterals are polygons.

Conclusion:  All squares are polygons.

Any argument with this form will be valid.
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Here are some for you to try:

E An interactive H5P element has been excluded from this version of the text. You can view it
online here:

ritical-thinking-

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

E An interactive H5P element has been excluded from this version of the text. You can view it
online here:
h .

Basic Structural Fallacies (Formal Fallacies)

A fallacy represents a flawed argument. These fallacies often resemble valid argument patterns and are
frequently mistaken for them. However, these forms are invalid. It is essential to practice recognising the

differences, paying close attention to the patterns.

This section examines three common structural fallacies:
* the fallacy of affirming the consequent

* the fallacy of denying the antecedent

* disjunctive fallacies.

The Fallacy of Affirming the Consequent

The fallacy of affirming the consequent is an invalid argument often confused with Modus Ponens or

Modus Tollens. It follows this structure:
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Premise 1: If p thenq
Premise 2: q

Conclusion:  Therefore p

In this fallacy, the consequent of the first premise is affirmed in the second premise. Such an argument is
invalid. The first premise asserts that if p occurs, q must also occur. However, it does not claim that the

occurrence of q guarantees the occurrence of p.

Consider the following examples:

Example 1:
. If Bernie Sanders is the president of the US, then Kamala Harris is not the
Premise 1: .
president of the US.
Premise 2: Kamala Harris is not the president of the US.

Conclusion:  Bernie Sanders is the president of the US.

While the first premise is true (only one person can be president at a time), and the second premise is also
true (Kamala Harris is not the president), the conclusion does not logically follow. The absence of Kamala

Harris as president does not necessarily mean Bernie Sanders is the president.

Example 2:

Premise 1: If this shape is a square, then its sides are equal in length.
Premise 2: This shape’s sides are equal in length.

Conclusion: ~ This shape is a square.

Although any square will have sides of equal length, it is possible for a shape with equal sides to not be a

square (e.g., an equilateral triangle). Thus, the conclusion does not follow from the premises.

Recognising the problem in these examples is relatively straightforward. However, some instances of
affirming the consequent can be more challenging to identify. It is helpful to carefully analyse the
argument’s form, often using letters instead of statements to avoid being distracted by known or believed

truths.

Can you correctly identify the argument form?

H An interactive H5P element has been excluded from this version of the text. You can view it
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B online here:

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

The Fallacy of Denying the Antecedent

The fallacy of denying the antecedent is another invalid argument often mistaken for Modus Ponens or

Modus Tollens. It follows this structure:

Premise 1: If p thenq
Premise 2: Not p

Conclusion:  Therefore not q

Consider the following example:

Premise 1: If it is wrong to eat meat, then it is wrong to eat human beings.
Premise 2: It is not wrong to eat meat.
Conclusion:  Itis not wrong to eat human beings.

While the first premise may be true, it does not follow that if eating meat is permissible, eating human
beings is also permissible. There can be compelling reasons to avoid eating humans, even if eating other

types of meat is acceptable.

Another example:

Premise 1: If Kamala Harris is president, then the president is a woman.
Premise 2: Kamala Harris is not president.

Conclusion:  The president is not a woman.
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The conclusion does not follow from the premises. It is possible to imagine a scenario where Kamala Harris

is not president, but another woman holds the office. Thus, the argument is invalid.

E An interactive H5P element has been excluded from this version of the text. You can view it
online here:

Disjunctive Fallacies

A disjunctive syllogism follows this valid form:

Premise 1: porq
Premise 2: Notp

Conclusion: ~ Therefore q

However, the following form is invalid:

Premise 1: porq
Premise 2: p

Conclusion:  Therefore not q

There are situations where arguments of the second form might be accepted. Consider the following

example:

Premise 1: Donald Trump or Kamala Harris will win the next presidential election.
Premise 2: Kamala Harris will win the next presidential election.

Conclusion: ~ Donald Trump will not win the next presidential election.

At first glance, this argument may appear valid: if both premises are true, the conclusion must also be true.
This is because there can only be one winner of the election; it is impossible for both Trump and Harris
to win. Thus, if Harris wins, Trump cannot. Here, the true meaning of Premise 1 is “Donald Trump or

Kamala Harris will win the next election, but not both”.

In English, the word “or” can mean “or, and both are possible” (inclusive or) or “or, but not both”
(exclusive or). The valid form of a disjunctive syllogism applies to either interpretation of “or”. However,

the form:
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Premise 1: porq
Premise 2: P
Conclusion:  Therefore not q

is only valid if the “or” is exclusive, meaning it is not possible for both p and q to occur. This determination

depends on the meaning of the claim, not merely the argument’s form.

When assessing such arguments, ask yourself, “Is it possible for both p and q to occur?” If it is possible,
the argument is invalid. If it is impossible, the argument is valid. Adding “but not both” to the disjunctive

premise can clarify this.

Sometimes, people assume that an “either... or...” construction indicates an exclusive “or”. While this might
be useful, it is not always the case in English. For example, if someone says, “Bring either beer or wine to
the party; I don’t mind”, and you bring both, it would be unreasonable for them to say, “You brought
both. You can’t come in. I said to bring either one or the other”. The presence of “either” does not specify
whether the “or” is exclusive or inclusive. Use common sense to determine this. A good rule of thumb is to

assume the “or” is inclusive if unsure.

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

Chapter Attribution
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2.5. INDUCTIVE ARGUMENTS

By Stephanie Gibbons and Justine Kingsbury, adapted by Marc
Chao and Muhamad Alif Bin Ibrahim

The renowned fictional detective Sherlock Holmes often speaks of deducing his conclusions from

evidence. However, the reasoning he employs is not actually deductive reasoning.

In this chapter, we use the term “inductive arguments” broadly to refer to all forms of non-deductive
reasoning. This includes probabilistic arguments, enumerative inferences, arguments from samples,
analogies, causal reasoning, and inference to the best explanation. Although some of these forms are
sometimes treated separately in philosophy, here they are all considered types of inductive arguments

because they support conclusions without guaranteeing them.
Consider this excerpt from the Sherlock Holmes story “A Scandal in Bohemia:

Dr Watson visits Holmes after a long absence. Holmes figures out that Watson has started practising
medicine again, and that he has been out in bad weather lately, and that he has an incompetent servant,

even though Watson has not told him any of these things.

... my eyes tell me that on the inside of your left shoe, just where the firelight strikes it, the leather is scored by
six almost parallel cuts. Obviously they have been caused by someone who has very carelessly scraped round
the edges of the sole in order to remove crusted mud from it. Hence, you see, my double deduction that
you had been out in vile weather, and that you had a particularly malignant boot-slitting specimen of the
London slavery. As to your practice, if a gentleman walks into my rooms smelling of iodoform, with a black
mark of nitrate of silver upon his right forefinger, and a bulge in the side of his top hat to show where he
has secreted his stethoscope, I must be dull indeed if I do not pronounce him to be an active member of the

medical profession.”

In this passage, Holmes draws three conclusions:

1. Watson has been out in bad weather.
2. Watson has an incompetent servant.

3. Watson has resumed practising medicine.

The evidence for conclusions 1 and 2 is the leather on the inside of Watson’s left shoe, scored by six almost
parallel cuts. The evidence for conclusion 3 is the smell of iodoform, a black mark of nitrate of silver on

Watson’s right forefinger, and a bulge in the side of his top hat.
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Even if these are good reasons to believe the conclusions, they do not guarantee them. There are other
logically possible reasons for the cuts on Watson’s shoe, the smell of iodoform, etc. The unstated premise
is that the hypothesis that Watson has resumed practising medicine is the best explanation for the observed
facts. Such arguments can never guarantee the truth of their conclusion; it is always possible that another
explanation is correct. Therefore, they are not deductive arguments. Nonetheless, non-deductive
arguments can provide strong reasons to believe their conclusions. We will now discuss various types
of non-deductive arguments, concluding with arguments like Holmes’s, known as inference to the best

explanation.

One way to indicate that an argument is non-deductive is to precede the conclusion with “Probably”.
This shows that the conclusion is not guaranteed, only likely. To test whether an argument is deductive
or non-deductive, consider whether it makes sense to add “Probably” before the conclusion. For example,
if someone argues that since all mice have tails and Minnie is a mouse, Minnie has a tail, it would not
make sense to add “Probably” before the conclusion “Minnie has a tail”. The premises, if true, make the
conclusion certain. Conversely, if the argument is “Almost all mice have tails, and Minnie is a mouse, so

Minnie has a tail”, it makes sense to add “Probably”, indicating a non-deductive argument.
Y g g

Non-deductive arguments are never valid and therefore never sound. However, since they do not aim to be,
we do not criticise them for being invalid or unsound. Instead, we evaluate non-deductive arguments based

on their “strength” and “cogency”.

Strength in the evaluation of non-deductive arguments serves a similar role to validity in the evaluation
of deductive arguments. A non-deductive argument is considered strong if its premises, assuming they are
true, provide substantial reason to believe the conclusion, although they do not guarantee its truth. Like
validity, strength pertains to the relationship between the premises and the conclusion and is independent

of the actual truth of the premises.
An argument is cogent if it is both strong and has all true premises.

When evaluating non-deductive arguments, we ask the same two questions as we do for deductive

arguments:

1. What is the connection between the premises and the conclusion?

2. Are the premises true?

For non-deductive arguments, we address the first question by discussing strength. When we refer to

cogency, we are addressing both questions.

There is an important difference between validity and strength. Validity is binary; a deductive argument
is either valid or invalid. It cannot be partially valid. Strength, however, is a matter of degree. Some non-
deductive arguments provide nearly complete support for the conclusion, while others offer minimal or no

support.
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Consider the following three arguments:

Argument One:
Premise 1: 96% of politicians are dishonest.
Premise 2: Winston is a politician.

Conclusion:  Winston is dishonest.

Argument Two:

Premise 1: 75% of politicians are dishonest.
Premise 2: Winston is a politician.

Conclusion:  Winston is dishonest.

Argument Three:

Premise 1: Most politicians are dishonest.
Premise 2: Winston is a politician.
Conclusion: ~ Winston is dishonest.

The first argument is very strong, the second is less strong, and the third is even less strong. Strength is a

matter of degree.

A strong argument is one in which the premises provide significant support (though not conclusive) for

the conclusion: if the premises were true, the conclusion would likely be true.
Strength is a matter of degree, unlike validity.

A cogent argument is a strong argument with all true premises.

@ An interactive H5P element has been excluded from this version of the text. You can view it

online here:
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E An interactive H5P element has been excluded from this version of the text. You can view it
online here:

ritical-thinking-

Probabilistic Arguments

Probabilistic arguments occur when the likelihood of the conclusion can be clearly established given the

premises. These arguments closely resemble deductive arguments in their structure.

Consider this argument:

Premise 1: All sheep in New Zealand live on farms.
Premise 2: Alice is a sheep in New Zealand.
Conclusion:  Alice lives on a farm.

Assume for a moment that Alice is a New Zealand sheep (i.e., Premise 2 is true). The argument is valid.
However, it cannot be sound because the first premise is a “hard” generalisation, which does not allow
for any exceptions. As a hard generalisation about all sheep in New Zealand, Premise 1 is false. There are
undoubtedly some rogue sheep, some that have escaped into the bush, and some kept as pets that do not

live on farms. Thus, although the argument is valid, it is unsound.

We could modify Premise 1 to a “soft” generalisation, which has a better chance of being true. A soft
generalisation makes a general claim about a group but allows for exceptions. For example, if Premise 1

stated “Nearly all sheep in New Zealand live on farms”, then it would be true.

However, the argument would no longer be valid:

Premise 1: Nearly all sheep in New Zealand live on farms.
Premise 2: Alice is a sheep in New Zealand.
Conclusion:  Alice lives on a farm.

In this argument, the premises do not guarantee the conclusion. It is possible for the premises to be true

while the conclusion is false, as Alice could be one of the few rogue bush-sheep or a pet.

This type of argument is not valid, but can be very useful. The premises do not guarantee the conclusion,
making the argument invalid. However, it provides strong support for the conclusion. The truth of the

premises is sufficient to show that the conclusion is probably true.
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This type of argument is not a failed deductive argument; it does not intend for the conclusion to follow
with certainty. We can indicate this in the argument frame by including the word “Probably” before the

conclusion, as follows:

Premise 1: Nearly all sheep in New Zealand live on farms.
Premise 2: Alice is a sheep in New Zealand.
Conclusion:  [Probably] Alice lives on a farm.

Arguments of this nature will vary in strength depending on how probable the premises make the
conclusion. Some arguments have premises that make their conclusions very probable and are thus very

strong.

Premise 1: There are 99 black marbles in this bag and one white marble.
Premise 2: In my fist is a marble randomly selected from the bag.

Conclusion:  [Probably] The marble in my fist is black.

Here, it is 99% probable that the marble in my fist is black, making this a very strong argument.

It is important to note that the statement “The marble in my fist is black” is still either true or false. It
cannot be 99% true. It is either 100% true or 100% false. The 99% applies to the probability that it is true,

not to the truth itself.

We can change the probabilities in such arguments by altering the proportions of marbles:

Premise 1: There are 75 black marbles in this bag and 25 white marbles.
Premise 2: In my fist is a marble randomly selected from the bag.

Conclusion:  [Probably] The marble in my fist is black.

This conclusion is still probable. This non-deductive argument is weaker than the previous one but remains

strong enough to be useful.

In the marbles example, it is easy to accurately measure the degree of probability of the conclusion. Most

ordinary probabilistic arguments lack this level of precision.

Premise 1: Most university students do not have children.
Premise 2: Betty is a university student.

Conclusion: ~ [Probably] Betty does not have children.

Here, the conclusion is probable, but we cannot assign a precise degree of probability to it.
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Argument Patterns

The same types of argument patterns can occur in probabilistic non-deductive arguments as in deductive

arguments.

The argument “No mammals lay eggs. Perry is a mammal. Therefore, Perry does not lay eggs” is a valid
argument. It follows the general pattern of Modus Tollens. (If this is unclear, try converting the
generalisation in the first premise into a conditional: “If something is a mammal, then it does not lay eggs”.)
However, the first premise of this argument is false. There are three species of mammals that lay eggs, the

most well-known being the platypus. Thus, we can soften the generalisation in the first premise:

Premise 1: Hardly any mammals lay eggs.
Premise 2: Perryisa mammal.

Conclusion:  [Probably] Perry does not lay eggs.

This follows the Modus Tollens pattern, except it uses a soft generalisation instead of a hard generalisation

in the first premise. It is a non-deductively strong argument.

It is important to remember that a fallacious argument pattern cannot be improved by weakening the

generalisation. Here is an example to illustrate this point:

Premise 1: All geese are birds.
Premise 2: Borka is a bird.

Conclusion: Borka is a goose.

The basic pattern of this argument is the fallacy of affirming the consequent (using a generalisation instead

of a conditional). There are many birds that are not geese, and Borka could be one of those.

This argument cannot be improved by weakening the generalisation in Premise 1. This would result in an

argument like this:

Premise 1: Most geese are birds.
Premise 2: Borka is a bird.
Conclusion:  [Probably] Borka is a goose.

This is a weak argument. Borka is not likely to be a goose simply because it is a bird. Once again, Borka
could be another type of bird. Thus, this argument commits a non-deductive version of the fallacy of
affirming the consequent. The fundamental problem with the structure of the argument cannot be

resolved by changing one of the premises from a hard generalisation to a soft one.
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Kinds of Soft Generalisation

Any statement that makes a claim about a group or category of things can be considered a generalisation.
Hard generalisations include terms like “All”, “None”, “Always”, and “Never”. Soft generalisations include
» <«

terms such as “Almost all”, “Almost none”, “Many”, “Most”, and “Some”. Some soft generalisations are

useful in probabilistic arguments, while others are not.

The goal is to demonstrate that the conclusion is probable. To have any strength, the argument must show

that the conclusion is more likely to be true than not.

Consider this argument:

Premise 1: The majority of people enjoy ice cream.
Premise 2: Alex is a person.
Conclusion:  [Probably] Alex enjoys ice cream.

This argument has some strength, although not much. If the premises were true, the conclusion would be

more likely to be true than not. However, Premise 1 might not be accurate, so the argument cannot be

cogent.
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We might attempt to improve the argument by further softening the generalisation in Premise 1 to make it

more likely to be true. This might result in:

Premise 1: Many people enjoy ice cream.
Premise 2: Alexisa person.
Conclusion: ~ [Probably] Alex enjoys ice cream.

While Premise 1 is now more likely to be true, the argument remains weak. The premises do not provide
a strong reason for accepting the conclusion. The term “many” does not specify a proportion of all people
that could make the conclusion probable. Words like “many” do not convey precise proportions; they
merely indicate that there are at least several people who do so. It is important to consider whether the

generalisation is sufficiently robust to make the conclusion probable.

Extended Probabilistic Arguments

Just as deductive arguments can be extended, so can non-deductive ones. It is important to consider how

any probability within the argument affects the probability of the final conclusion.

In an extended argument with a single soft generalisation, the probability of the conclusion will reflect the

degree of probability in the soft generalisation:

Premise 1: Nearly all university students write assignments on computers.
Premise 2: Betty is a university student.
Conclusion . . .
L [Probably] Betty writes her university assignments on a computer.
Premise 3: Everyone who writes assignments on a computer can read.
y g p
Conclusion
). [Probably] Betty can read.

This is a strong argument. The probability of Conclusion 2 is the same as that of the intermediate

Conclusion 1, and the degree of probability of Conclusion 1 comes from the soft generalisation in Premise
1.

However, each additional soft generalisation in an extended argument will further dilute the probability of

the final conclusion.

Consider this argument:
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Premise 1: Most university students hand in their assignments.

Premise 2: Conrad is a university student.

Conclusion 1:  [Probably] Conrad hands in his assignments.

Premise 3: Most students who hand in their assignments pass their courses.
Conclusion 2: [Probably] Conrad passes his courses.

Here, the inference from Premise 1 and Premise 2 to Conclusion 1 is not particularly strong. It is further
weakened by the soft generalisation in Premise 3. By the time Conclusion 2 is reached, the probability

assigned to the final conclusion by the premises is low. This argument is not strong.

If the dilution issue is not clear from that example, consider this one, where the problem is more evident:

Premise 1: Most of those currently in the university library are university students.
Premise 2: Conrad is currently in the university library.

Conclusion 1:  [Probably] Conrad is a university student.

Premise 3: Most university students drink in the evenings.

Premise 4: It is evening.

Conclusion 2 [Probably] Conrad is drinking.

It is unlikely (though not impossible) that Conrad is drinking in the library. Even if all the premises of this
argument were true, the conclusion is not likely. This is because the group of people likely to be in the

university library in the evening is different from those who are likely to be drinking.

Sometimes the generalisations in an extended argument will be strong enough to make the final conclusion
probable, and sometimes they will not. There is no precise way to determine the probability of the
conclusion when using imprecise quantifiers such as “nearly all” and “few”. Instead, consider the number
and type of generalisations made and make a judgement call about whether the probability of the

conclusion has been diluted too much.

A Note on the Use of "Probably”

When presenting non-deductive arguments in standard form, we often insert “[Probably]” before the
conclusion to indicate that the argument is intended to be non-deductive. The square brackets signify that
this term is not part of the conclusion itself or the argument itself; it merely indicates the type of argument
being used. While this can be helpful, it is important to note that it does not reflect the success of the
argument. Additionally, inserting “Probably” cannot improve a weak argument. Consider the following

example:



81 | 25 INDUCTIVE ARGUMENTS

Premise 1: Nearly all dogs have four legs.
Premise 2: Fido is a dog.
Conclusion:  Fido has four legs.

This is a strong argument. It remains strong regardless of whether “Probably” is placed before the

conclusion.

Furthermore, inserting “Probably” before the conclusion does not indicate that an argument is strong, nor

will it improve a weak argument. Consider this example:

Premise 1: Nearly all dogs have four legs.
Premise 2: Fido has four legs.

Conclusion:  [Probably] Fido is a dog.

This is not a strong argument, as it commits the fallacy of affirming the consequent. The presence of
“Probably” cannot change this. You should view “Probably” as a useful way to indicate that an argument is

non-deductive, but it does not provide any information about the argument’s success.

Enumerative Inferences

Imagine a turkey living happily on a turkey farm. Each morning, the farmer brings corn for it to eat, which
is enough to keep the turkey happy. One morning, as the farmer approaches, the turkey might think,
“Hooray, breakfast!”. If the turkey is reasoning at all, it is reasoning non-deductively: every morning so far,
the farmer has brought corn, so today he will bring corn again. Unfortunately, it is Christmas morning, and

the turkey makes a grave mistake by running happily towards the farmer, who this time is carrying an axe.

The turkey’s reasoning, if it was reasoning at all, was quite sound: it was based on true premises that
provided substantial reason to believe its conclusion. Nevertheless, the conclusion was false. The moral is

that no matter how strong your non-deductive argument, it is still possible for the conclusion to be false.

Someone reasoning in this manner is taking a large number of observed cases and inferring that a pattern
will continue. They have collected data and are extrapolating from it to formulate a conclusion. Inferences
of this type are sometimes called “inductive inferences”. However, since this is not the only type of
induction, we refer to them as “enumerative inferences”. This term reflects the process of collecting a

number of cases and reaching a conclusion about a new case based on that list.

Enumerative inferences differ from probabilistic arguments. Consider this probabilistic argument:
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Premise 1: There are 75 black marbles in this bag and 25 white marbles.
Premise 2: In my fist is a marble randomly selected from the bag.

Conclusion:  [Probably] The marble in my fist is black.

In this argument, the proportions of the contents of the bag are known, and because this is a mathematical
example, the degree of probability of the conclusion can be precisely calculated (it is 75% likely that the

marble in my fist is black).

Now, suppose I have a bag of 100 marbles, but I know nothing about their colours. I draw out the first
99 marbles, and they are all black. Based on this, I conclude that the 100th marble will also be black. My

argument looks like this:

Premise 1: Marble 1 is black.
Premise 2: Marble 2 is black.

Premise 3: Marble 3 is black.

Premise 99: Marble 99 is black.

Conclusion: ~ [Probably] Marble 100 is black.

I cannot assign a precise degree of probability to this conclusion. There are infinite possibilities for the
colour of the remaining marble. However, it seems more reasonable to suppose it is black, given the

contents of the bag so far, than to suppose it is another colour.

In everyday life, we reason like this frequently. When I assume the sun will rise tomorrow, I am
extrapolating from many instances of the sun rising. This has happened every day of my life, and I expect it
to continue. Similarly, I assume that if I get hit by a bus, I will be injured, based on what usually happens
when people are hit by buses and my past experiences with large, heavy objects. Even the belief that the laws
of physics will continue to apply is justified through an enumerative inference. Such arguments are very

important and useful.

Not all enumerative inferences are strong, and they can be difficult to assess. Consider the marbles example
again. When I know there are 100 marbles in the bag and the first 99 are black, it seems reasonable to
conclude that the 100th marble will be black. But what if I did not know how many marbles were in the
bag? What if I had only drawn 10 marbles? Can I still justifiably conclude that the next marble will be
black?

Several factors must be considered when assessing an enumerative inference:

* sample size
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The more data collected, the stronger the enumerative inference. This is why an inference about the colour
of the next marble is stronger when 99 marbles have been tested compared to only 9. The sample size of

sunrises is enormous, making us very confident that the sun will rise tomorrow.
* sample size relative to the total population

If T know there are a million marbles in the bag and I have tested 99, I will feel less confident about the next

marble than if there are 100 marbles in the bag and I have tested 99.

The size of the total population can also vary depending on the conclusion. Sometimes a conclusion is

about the next case alone. Consider:

Argument 1:
Premise 1: The sun has risen every day of my life.
Conclusion: [Probably] The sun will rise tomorrow.

I feel very confident about this conclusion. The sample size is all the days of my life, and the total

population is all the days of my life plus one (i.e., the next day). The sample is a large proportion of the total

population.
Compare:
Argument 2:
Premise 1: The sun has risen every day of my life.
Conclusion: [Probably] The sun will rise every day for the rest of my life.
and
Argument 3:
Premise 1: The sun has risen every day of my life.
Conclusion: [Probably] The sun will rise every day forever.

In Argument 2, the total population is unknown, but I optimistically assume I am halfway through my

life. This means I am extrapolating from known cases to about the same number of future cases.

In Argument 3, the conclusion is so broad that it is unlikely to be true. We know the world will end
someday, so there will eventually be a last day. A conclusion that extends too far beyond its sample results

in a sample that is a very small proportion of the total population.



25, INDUCTIVE ARGUMENTS | 84

* sample collection method

Suppose I am given 10 bags of marbles, each containing 10 marbles. If T take 10 marbles from the first bag
and they are all black, I have some reason to think all the marbles in all the bags are black, but it is not a
particularly strong reason. If I take one marble from each bag and they are all black, I have a much stronger

reason to think all the marbles are black.

Generally, the more data collected and the more random the data collection, the stronger the enumerative
inference. If you find yourself rejecting almost all enumerative inferences, your standard for reasonableness
is likely too high. We use these inferences all the time, and it would be impossible to function without them.

You would have no reason not to step in front of a bus.

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

It is important to note that the possibility of being wrong is not sufficient grounds for rejecting an
enumerative inference. This possibility of inferring a false conclusion from true premises is a feature of
all non-deductive arguments. Consider the turkey example again. The turkey is justified in its conclusion,
even though it will eventually be wrong. One day the sun will not rise, but that does not mean you are

unjustified in believing it will rise tomorrow.
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Arguments from Samples

When we sample or survey some (but not all) members of a group and then draw a conclusion about the

group as a whole, we are engaging in non-deductive reasoning. Consider the following example:

A nationwide poll of a random sample of thousands of homeowners revealed that 70% of them oppose increases
in social welfare payments. Therefore, it was concluded that roughly 70% of the adult population of New

Zealand opposes such increases.

In this case, there was an evident issue with the argument: all the individuals surveyed were homeowners,
g 4
yet the conclusion was drawn about the entire adult population, not just homeowners. The sample was not

representative.

Now, suppose we conduct a more accurate survey: instead of only asking homeowners, we draw our sample
randomly from the adult population of New Zealand. Suppose the results indicate that 55% of the sample
of thousands of adult New Zealanders oppose increases in social welfare payments. We then conclude that

55% of all adult New Zealanders oppose such increases.

This is a stronger argument than the previous one because the sample from which we are generalising is
representative (as far as we can tell) of the wider population. However, it is important to note that the
argument remains non-deductive. Unless every single member of the wider population is polled (in which
case it is no longer an argument from a sample), the conclusion that what is true of the sample is also true

of the wider population is not guaranteed.

In addition to the representativeness of the sample, we must also consider the size of the sample. In the
example above, if we had only surveyed 10 randomly selected New Zealand adults instead of thousands, we
should not generalise the results to the entire adult population of New Zealand as the sample size would be

much too small.

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

Analogy

An analogy highlights the similarities between two different things.

For example, if I say, “The mind is like a computer: it takes certain inputs, processes them, and then
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produces results”, I am drawing an analogy. I am suggesting that the mind and a computer are alike in some
way. However, I am not presenting an argument or drawing any conclusion from this analogy. I am merely
drawing parallels, perhaps to encourage you to think about the mind difterently or to illustrate how the

mind functions.

An argument by analogy, on the other hand, involves pointing out the similarities between two or more

things and then drawing a conclusion based on those similarities.

Consider a scenario where I am deciding whether to purchase a particular car. It is a ten-year-old Honda
Civic with 75,000 kilometres on the odometer, a little rust, and only one previous owner who drove it

carefully and serviced it regularly.
I might reason as follows:

My previous car was a Honda Civic, and when I bought it, it was ten years old with 75,000 kilometres on the
odometer, a little rust, and only one previous owner who had maintained it well. That car served me well for

frve years, requiring minimal repairs. Therefore, this car, being similar to my last one, will likely serve me well

too, and I should buy it.

Car A was a Honda Civic, ten years old, with 75,000 kilometres, a little

Premise 1: rust, well-maintained, and it served me well for five years with minimal
repairs.

. Car B is a Honda Civic, ten years old, with 75,000 kilometres, a little rust,

Premise 2: .
well-maintained.

Conclusion: Car B will last five years and require minimal repairs.

General Structure of Arguments by Analogy:

Premise 1: A has characteristics W, X, Y, and Z.
Premise 2: B has characteristics W, X, and Y.
Conclusion: B will also have characteristic Z.

Considerations for Evaluating an Argument by Analogy:

* How similar are the things being compared?

* Are the similarities relevant? (For example, if the similarities mentioned were all about colour, which
is irrelevant to the car’s performance, it would not be a strong argument.)

* Are there any relevant differences between the things being compared?

* How many similar cases are we dealing with? (For instance, if I had owned three cars with similar

characteristics that all served me well, the argument would be stronger.)
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@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:
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Causal Reasoning

Suppose several individuals experience upset stomachs after a dinner party. Here are the details of what the

various attendees consumed:

Foods eaten by those who became ill:

* person A: ham, potato salad, coleslaw
* person B: ham, rice salad, lettuce salad

* person C: ham, pasta salad, carrot salad.
Foods eaten by those who did not become ill:
* person D: chicken, rice salad, coleslaw

* person E: sausages, pasta salad, lettuce salad

* person F: bean salad, potato salad, carrot salad.

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

https:/j tical-thinking- T#h

It is likely that the ham caused the illness.

Why?

* All those who became ill consumed ham.

* All those who did not become ill did not consume ham.

* There is no other food item that was exclusively consumed by those who became ill.

* Consuming spoiled ham is a known cause of upset stomachs, and we understand the mechanism by

which this occurs (unlike, for example, a shared characteristic such as wearing red shirts).
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It is important to note that the ham could have caused the illness even if not all ham-eaters became
ill. Consuming ham might have increased the probability of illness without guaranteeing it, as some

individuals may have stronger constitutions.

Causal statements assert that one thing causes or does not cause another. For example, smoking causes lung

cancer, drinking coftee after dinner keeps me awake, and reading logic textbooks after dinner makes me

sleepy.

Causal statements are common in both everyday conversation and scientific research. Understanding the
effects of actions is crucial for decision-making. Doctors need to know the causes of diseases to treat them

effectively, and airlines need to determine the causes of plane crashes to prevent future incidents.

Causal arguments consist of a causal claim supported by reasons for believing that claim. For instance, if
American Airlines claims that a plane crash occurred because the altimeter malfunctioned and visibility was
poor due to low clouds, their reasons might include records showing the altimeter reading fifteen thousand
feet just before the crash, despite the mountain being much shorter, and a tape recording of the pilot’s
exclamation upon seeing the mountain emerge from the fog. Listing these reasons as premises and the

causal claim as the conclusion forms a causal argument.

Causal arguments are non-deductive. In the plane crash example, even with all the evidence, it is not 100%

certain what caused the crash. However, it can still be a strong argument.

Consider a more general causal claim: Attending St Peter’s Cambridge leads to better NCEA results.
Suppose statistical analysis shows that the average marks of St Peter’s students are higher than the national

average. Does this provide good reason to believe the causal claim?

No, not on its own. Correlation does not imply causation. Other possibilities should be considered before

accepting such a causal argument:

1. Coincidence: It might be pure chance that St Peter’s students performed better.

2. Common cause: There might be an underlying factor that both increases the likelihood of attending
St Peter’s and achieving good marks, such as having wealthy parents or parents who prioritise
education. To rule out these alternatives, a more complex study should be conducted. Compare a
group of students similar to St Peter’s students in all relevant respects except for the school they
attend. If St Peter’s students perform better than this control group, and all other relevant factors
have been considered, the causal claim is more justified.

3. Opposite direction of causation: Sometimes, the cause and effect are mistaken. For example, New
Hebrides Islanders believed lice caused good health because healthy individuals were infested with
lice, while sick individuals were not. In reality, lice left their hosts when they developed a fever. Thus,
getting sick caused the absence of lice, not the other way around. Observing the order of events can

help determine the direction of causation.
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Having a theory to explain the causal process is also important. Discovering that lice do not like high
temperatures provides additional reason to believe that illness causes the absence of lice rather than the

absence of lice causing illness.

Here is a causal argument:

Most people who take mega-doses of Vitamin C when they have a cold

Premise 1: e
recover within a week.

Conclusion: Mega-doses of Vitamin C cure colds.

We are justified in believing this conclusion only if we have considered and ruled out likely alternatives.

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

It might be that people naturally recover from colds within a week, with or without Vitamin C. This can

be tested by collecting data on the recovery speed of people who do not take mega-doses of Vitamin C.

Alternatively, those who take Vitamin C might also engage in other health-promoting behaviours, such as
eating chicken soup and going to bed early, which could be the actual factors contributing to their quick
recovery. To test this, observe a control group that is similar to the test group in all relevant respects (diet,

sleeping habits, etc.) except for taking Vitamin C, and compare the two groups.

Inference to the Best Explanation

An inference to the best explanation occurs when you have a phenomenon or observation that requires
an explanation, and you conclude that the best available explanation is true simply because it is the most
plausible explanation for that phenomenon. Sherlock Holmes’ reasoning presented earlier is likely an
example of an inference to the best explanation, although he does not explicitly outline all the steps. For
instance, he concludes that Watson has resumed practising medicine based on the bulge in Watson’s top
hat, which would be caused by carrying a stethoscope (implicitly assuming that only practising doctors

carry stethoscopes).

To fully articulate the argument, Holmes would need to consider alternative explanations for the bulge in
the top hat and justify why the explanation that Watson has resumed practising medicine is the best one.
However, it is evident that this is Holmes’ line of reasoning, where Watson’s return to medicine is the best

explanation for the bulge in his top hat, thus providing a reason to believe that Watson has indeed resumed
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his medical practice. This form of reasoning is common in detective stories and scientific reasoning. Often,
the reason we believe in certain unobservable entities (such as electrons) is that their existence provides a

good explanation for observable phenomena (e.g., the fact that lights turn on when a switch is flipped).

The argument from design, which argues for the existence of God, can be construed as an inference to the

best explanation. It can be outlined as follows:

Observations:

* Organisms are complex and intricate.
* They are well adapted to their surroundings.

* Their parts work together to enable the whole organism to function.
Possible Explanations:
God designed organisms to be just the way they are.

Organisms evolved by natural selection without any supernatural involvement.

Organisms evolved by natural selection, but God designed them to do so.

L

God created organisms 6,000 years ago in such a way that it appears they have been around much
longer and have evolved.

5. Organisms came to be the way they are through completely random processes.

Explanation 5 is not a very good explanation. When evaluating which explanation is the best, the first
consideration is whether the observations would be surprising if the explanation were true, or if they
would be expected. Typically, we seek explanations for surprising phenomena. A good explanation makes
the phenomenon unsurprising. Explanation 5 fails this test as it leaves the complexity and intricacy of

organisms unexplained.

The other four explanations pass this initial test. To complete the argument, since the conclusion is that
God exists, we need reasons to believe that either 1, 3, or 4 is a better explanation than 2. There is evidence
against 1 (such as fossils and vestigial organs). However, there is no scientific evidence that decisively
distinguishes between 2, 3, and 4. One reason for preferring 2 might be its simplicity. One reason for
preferring 3 might be that it explains more, such as the origins of life, which 2 does not. (We are not

resolving this question here; this is merely an illustration of how inferences to the best explanation work)

Another example: suppose you observe that milkmaids do not contract smallpox even when smallpox is
widespread. The explanation might be that milkmaids contract cowpox, a relatively mild illness, which

provides immunity to smallpox.

The fact that milkmaids do not contract smallpox does not conclusively prove that cowpox provides

immunity to smallpox. There could be other explanations. Perhaps cows have magical properties that
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protect those who spend time with them from smallpox. Perhaps milkmaids consume more milk, which

contains a substance that protects against smallpox.

What makes these alternative explanations less plausible?

* Consistency with other accepted theories: What seems like a good explanation depends partly on
your background assumptions. For example, I assume that magic does not operate in the world, so I
do not need to appeal to magic to explain everyday phenomena. You might not share this
assumption.

* Results of experimental testing: Do other milk drinkers have immunity from smallpox? (As it

happens, they do not.)

Inferences from evidence to explanations are not deductively valid. It is always possible that the explanation

is incorrect, despite the evidence.
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2.6. SOUNDNESS AND COGENCY

By Stephanie Gibbons and Justine Kingsbury, adapted by Marc
Chao and Muhamad Alif Bin Ibrahim

We have previously discussed how to evaluate the structure of an argument, which involves examining
the connection between the premises and the conclusion. The terms used to describe the structure of

arguments are valid and invalid (for deductive arguments) and strong (for non-deductive arguments).

However, a good argument requires more than just validity or strength. A valid or strong argument might
have premises that are false, and in such cases, the conclusion should not be accepted based on those
premises, despite the argument’s validity or strength. A good argument must also have true premises. When
evaluating whether an argument is persuasive, consider whether it is sound (for deductive arguments) or

cogent (for non-deductive arguments).

Some definitions:

* A sound argument is valid and has all true premises.

* A cogent argument is strong and has all true premises.

We will now discuss how to assess the truth of an argument’s premises.

Remember: for an argument to be sound, it must be both valid and have true premises.

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:
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We already know how to assess the validity or strength of an argument. To determine whether an argument

is sound or cogent, we must evaluate the truth of its premises.

People often hesitate to determine the truth value of a statement, saying things like “it’s just an opinion” or
“there isn’t really one truth”. However, assessing the truth of statements is essential in argument evaluation,

and it is important to make an effort to do so.

Is There Such a Thing as Truth?

A statement is true if it accurately describes the world and false if it does not. This common-sense account

of truth will be used in this book.

Some statements are uncontroversially true, such as:
* Squares have four sides.

Others are straightforwardly false, like:
* Squares have three sides.

Regardless of how forcefully someone asserts the latter, it remains false.

Some statements are true at certain times and false at others. This variability does not negate their truth or

falsity but reflects changes in the world. For example:
* Joe Biden is the President of the United States.

At the time of writing, this statement is true. At some time in the future, it will be false. This temporal

aspect does not affect the statement’s current truth.

The truth of claims can change, affecting the soundness or cogency of arguments. For instance:

Premise 1: Joe Biden is the President of the United States.
Premise 2: Joe Biden is a man.
Conclusion: The President of the United States is a man.

This argument is sound as long as Joe Biden is President. When he is no longer President, the argument

will cease to be sound.

Some statements are obviously true, while others require investigation to establish their truth or falsity.
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E An interactive H5P element has been excluded from this version of the text. You can view it
online here:

If you needed to look up the answer to the question, that is acceptable. You are not expected to know

everything already.

Sometimes, assessing the truth of a statement is challenging. For example:
* Itisraining.

This statement might be true now but false tomorrow, or true in one location but not another. The
difficulty lies in the statement’s specificity. Generally, when someone says “It is raining”, they mean “It is
raining here, at the moment”. Making statements more specific by including time and place references can

help, but it is often unnecessary.

In some cases, it is impossible to determine the truth or falsity of a statement, even after research. When
this happens, you may need to suspend judgement on the statement’s truth and the argument’s soundness
or cogency. However, do not give up too soon when assessing truth. If you find yourself frequently saying

“who really knows?” you may be giving up prematurely.

Scepticism is a philosophical position that involves doubting the truth of nearly everything. Even sceptics
live their lives as if many ordinary claims are true. While you may adopt scepticism, it is important to take a

more practical approach to truth when assessing everyday arguments.

Some propositions are more difficult to assess than others. It is important not to give up but to pause and

think carefully.

Consider the statement:
* Most of the people reading this textbook are enrolled in a course.

Is this true?

To evaluate its truth, note that most people in the world are not enrolled in any course. If the statement is
true, it must be specific to people who read this textbook. Not all readers are enrolled in a course, but many
are, especially if the textbook is assigned for a course. The likelihood of the textbook being a bestseller read

for fun is low. Therefore, it is reasonable to conclude that most readers are enrolled in a course.

Determining truth is not always easy, but it is possible and important.
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Cogent Arguments and False Conclusions

In a deductively valid argument, the truth of the premises guarantees the truth of the conclusion. This
means that a valid argument with true premises must have a true conclusion, making sound arguments

particularly useful.

In non-deductive arguments, the relationship between the premises and the conclusion is different. In
a strong argument, the truth of the premises makes the conclusion likely but does not guarantee it.

Consequently, it is possible to have a cogent argument with a false conclusion.

Consider the following argument:

Premise 1: Nearly all of the presidents of the United States have been white men.

Conclusion: [Probably] The 44th president of the United States was a white man.

This is a strong argument: the truth of the premise does not guarantee the truth of the conclusion, but it

does make it very likely. There is no issue with the form of the argument.
The premise is true (there have been 46 US presidents, and 45 of them have been white men.)
Since we have a strong argument with true premises, this argument is cogent.

However, note that the 44th president of the United States was Barack Obama, who is not a white man.

Thus, this is a cogent argument with a false conclusion.

We can make this even more explicit:

Premise 1: Forty-five of the 46 presidents of the United States have been white men.
Premise 2: Barack Obama was the 44th president of the United States.
Conclusion: [Probably] Barack Obama was a white man.

This argument remains cogent.

This is a consequence of the way cogency is defined. Any strong argument with true premises will be

cogent, even if the conclusion is false.

This implies an additional step when assessing cogent arguments compared to sound arguments. In a
sound argument, the truth of the conclusion is guaranteed and does not need to be independently assessed.
In a cogent argument, once the argument has been established as cogent, it is prudent to consider whether
there is any additional reason to believe the conclusion is false. While uncommon, there may be additional

information that indicates the conclusion is false. This does not negate the cogency of the argument (as
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cogency is determined by its definition), but it is a relevant consideration in the assessment of cogent

arguments.
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2.7. SUMMARY

By Marc Chao

Summary

Forming arguments is a fundamental aspect of critical thinking, particularly in psychology and
other disciplines, as it enables systematic evaluation of theories, evidence, and complex issues.
An argument, in this context, is defined as a set of propositions where premises provide reasons
to support a conclusion. Unlike casual disagreements, effective arguments rely on logical
reasoning and evidence to persuade. Propositions, the foundation of arguments, are declarative
statements that can be true or false. They serve specific roles, with premises supporting
conclusions through inference, a logical connection between ideas. For instance, the premises
“All humans are mortal” and “Socrates is human” lead to the conclusion “Socrates is mortal”.
Critical thinking involves constructing such arguments and critically evaluating the validity of
premises and their relationship to conclusions, fostering informed and reasoned decision-
making.

Propositions, as the building blocks of arguments, assert claims about the world that can be
evaluated for truth or falsity. Effective arguments rely on credible premises, often assumed to
be self-evident or justified separately, to strengthen their conclusions. Propositions may be
empirical, based on observable evidence, or rational, derived from reasoning about concepts.
Critical thinking requires analysing arguments by identifying premises and conclusions,
evaluating their truth, and assessing how well they support one another. Additionally,
recognising cognitive biases, fostering humility, and practising structured reasoning are crucial
for countering flaws in human cognition and navigating an increasingly complex and
manipulative information landscape. These skills enable clearer thinking, better decision-
making, and meaningful contributions to society.

Implicit premises, or unstated assumptions in arguments, can influence validity, especially when
they are controversial or false. To evaluate arguments effectively, implicit premises should be
made explicit, allowing for proper assessment of their truth and their connection to the
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conclusion. For instance, normative conclusions, which are statements about what should or
ought to happen, require at least one normative premise to be valid, as descriptive premises
alone cannot justify normative claims. Failing to include these premises leads to logical fallacies,

such as deriving “ought” from “is”. Reconstructing arguments with all necessary premises,
especially for normative conclusions, ensures clarity and validity in reasoning.

Deductive arguments aim to guarantee the truth of their conclusions through the logical
structure of their premises. A valid deductive argument ensures that if all premises are true, the
conclusion must also be true, regardless of the premises’ actual truth. Validity pertains to an
argument’s structure rather than its content, as seen in examples like “If all cats can fly and
Whiskers is a cat, then Whiskers can fly.” However, validity alone does not make an argument
sound; the premises must also be true. Understanding common valid patterns, such as Modus
Ponens, Modus Tollens, disjunctive syllogism, and hypothetical syllogism, alongside recognising
formal fallacies like affirming the consequent or denying the antecedent, is essential for
effectively evaluating deductive arguments.

Non-deductive arguments, including probabilistic reasoning, enumerative inferences, arguments
from samples, analogies, causal reasoning, and inferences to the best explanation, differ from
deductive arguments in that they do not guarantee their conclusions but offer varying degrees
of likelihood. For example, Sherlock Holmes' reasoning often involves inference to the best
explanation, selecting the most plausible cause for observed phenomena while considering
alternatives. The strength of non-deductive arguments depends on how well their premises
support the conclusion and can vary in degree, unlike the binary validity of deductive
arguments. Evaluating such arguments requires assessing factors like sample size, randomness,
relevance, and plausibility. While these arguments are inherently open to error, they remain
essential for reasoned judgement in addressing uncertainties in everyday reasoning and
scientific investigation.

Evaluating arguments involves analysing their structure and the truth of their premises to
determine whether they are sound (deductive arguments) or cogent (non-deductive
arguments). A sound argument is valid and has true premises, ensuring a true conclusion.
Conversely, a cogent argument is strong and has true premises, making its conclusion likely but
not guaranteed. Assessing the truth of premises is essential, as it determines whether
statements accurately reflect reality. Non-deductive arguments, while cogent, can lead to false
conclusions since their premises only make the conclusion probable. Therefore, beyond
evaluating cogency, it is crucial to consider external evidence that might challenge the
conclusion, highlighting the nuanced relationship between cogency and truth.

@O
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CHAPTER 3: REASONING
CRITICALLY

Understanding the art of reasoning is essential for navigating the complex world of arguments, debates,
and decision-making. In any discussion, whether in academic circles, professional environments, or casual
conversations, reasons serve as the foundation upon which claims are built. However, while anything can
technically function as a reason, not all reasons are created equal. What makes a reason compelling to one

person may not necessarily persuade another, highlighting the subjective nature of persuasiveness.

This chapter aims to unravel the principles that define what constitutes a good reason and differentiate
it from a bad one. By focusing on the content and legitimacy of premises rather than just their logical
connection to conclusions, this chapter equips readers with tools to critically evaluate arguments and detect
reasoning errors. Through an exploration of common fallacies and cognitive biases, readers will gain insight

into how arguments are often weakened by insufficient, irrelevant, or ambiguous premises.

A crucial theme of this chapter is the role of context in reasoning. Different arguments operate within
distinct frameworks of possibility: logical, physical, and technological. These types of possibilities impose
unique constraints and rules on what can be considered valid reasoning. By distinguishing these layers of
possibility, we can better assess whether an argument holds up under scrutiny or collapses under its own

assumptions.

The chapter also examines the characteristics of valid reasoning: sufficiency, relevance, and clarity. These
criteria serve as benchmarks for evaluating premises and identifying fallacies. Moving forward, the chapter
delves into the nuanced distinctions between logical consistency, empirical feasibility, and technological

innovation, each influencing the persuasiveness of arguments in different ways.

In addition, the chapter explores informal fallacies. These are subtle and often persuasive errors in
reasoning that can mislead even the most critical thinker. From hasty generalisations to appeals to emotion,
readers will learn to spot these pitfalls and understand why they fail to provide meaningful support for their

conclusions.

Lastly, the chapter broadens to include cognitive biases, which are systematic patterns of flawed thinking
that shape how we perceive, evaluate, and respond to arguments. Recognising these biases is essential for

improving self-awareness, reducing errors in judgement, and fostering more productive discussions.

Through this comprehensive framework, the chapter not only secks to enhance your analytical skills
but also to cultivate intellectual humility, which is the ability to question your assumptions, consider

alternative perspectives, and approach reasoning with clarity and fairness. By the end, you will be better
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equipped to engage in meaningful discourse, construct sound arguments, and evaluate claims with

confidence and precision.

Learning Objectives

By the end of this chapter, you should be able to:

- Understand the role of reasons in arguments: Define reasons and explain their role
in supporting claims and conclusions effectively.

- Evaluate the quality of reasons: Assess reasons based on the criteria of sufficiency,
relevance, and clarity to determine their validity and strength in arguments.

- ldentify reasoning errors: Recognise common reasoning errors, including fallacies of
insufficiency, irrelevance, and ambiguity, and understand why they weaken arguments.

- Distinguish between types of possibilities: Explain the differences between logical,
physical, and technological possibilities, and analyse how they influence the validity of
arguments.

- Recognise cognitive biases: Identify key cognitive biases, such as confirmation bias,
hindsight bias, and the Dunning-Kruger effect, and understand their impact on reasoning
and decision-making.

- Address cognitive biases: Apply strategies to mitigate the influence of cognitive biases
and improve the objectivity of reasoning.
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3.1. TYPES OF POSSIBILITIES

By Marc Chao

In critical thinking and logical reasoning, understanding the types of possibilities helps us evaluate what
can or cannot occur within specific contexts. These possibilities are categorised into logical, physical,
and technological possibilities, each operating under unique rules and constraints. Together, they form a

comprehensive framework for analysing scenarios, testing arguments, and assessing reality.

Logical Possibility

Logical possibility is the most fundamental type, governed by the unchanging laws of logic. A scenario is
considered logically possible if it does not entail a contradiction. For instance, the statement “It is raining,
and it is not raining at the same time” is logically impossible because it breaks the law of non-contradiction.
Logical possibilities focus on the internal consistency of statements and arguments, providing a foundation
for deductive reasoning. In deductive reasoning, if the premises are true and the logic is valid, the
conclusion must also be true. This concept is critical for ensuring sound arguments, as any logical

contradiction undermines the validity of reasoning.

The Origins of the Laws of Logic

The study of logic has its roots in ancient Greece, particularly in the work of Aristotle, who formalised the
first comprehensive system of logic. Aristotle introduced what are now known as the three classical laws
of thought or the laws of logic: the law of identity, the law of non-contradiction, and the law of excluded

middle. These principles serve as the foundation of rational thought and underpin logical possibility.

The Law of Identity

The law of identity asserts that everything is identical to itself. In simpler terms, it means that an object
or entity is what it is and cannot be something else. For example, the statement “A cat is a cat” illustrates
the law of identity, afirming that the concept of “cat” remains consistent and distinct from other entities.
This law ensures that terms and concepts are clear and consistent, making effective communication and
reasoning possible. Without it, distinguishing one entity from another would be impossible, leading to

confusion and incoherence.
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The Law of Non-Contradiction

The law of non-contradiction states that two contradictory propositions cannot both be true at the same
time and in the same sense. For example, the statements “It is raining” and “It is not raining” cannot both
be true simultaneously. This law is crucial for maintaining logical consistency, as contradictions would
invalidate arguments and make rational discourse impossible. It ensures that reasoning stays grounded and

free of conflicting conclusions.

The Law of Excluded Middle

The law of excluded middle asserts that for any given proposition, either the proposition is true, or its
negation is true. This means that there is no middle ground. For instance, the statement “The light is
on” must be either true or false; it cannot be both on and off simultaneously. This principle eliminates
ambiguity, ensuring that every proposition has a clear truth value. By doing so, it provides clarity and

decisiveness in reasoning, which is essential for making sound judgements.

Evaluating Logical Possibilities

The three laws of logic provide a framework for evaluating the logical possibility of arguments and
scenarios. Consider the statement, “A square circle exists”. This proposition is logically impossible because
it violates the law of non-contradiction, where a shape cannot simultaneously have the defining properties
of both a square and a circle. By applying these laws, we can assess whether scenarios and arguments are

logically consistent.

Logical possibility is the cornerstone of rational thinking. It enables us to identify and discard impossible
propositions while constructing coherent and valid arguments. This foundation ensures that our reasoning

is robust, reliable, and free from contradictions, empowering us to make clear, well-supported decisions.

Physical Possibility

Physical possibility refers to what can happen within the constraints of the natural laws that govern the
universe. These laws, derived from centuries of scientific observation and experimentation, explain how
matter and energy interact and behave. A scenario is physically possible if it does not violate these well-
established principles. For example, while it is easy to imagine someone flying unaided (a logical possibility),

it is not physically possible under the known laws of gravity and human physiology.

The Laws of Nature

The laws of nature serve as the foundation for understanding physical possibilities. These laws are universal
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and unchanging, providing a reliable framework for analysing how the physical world works. Examples

include:

* Newton’s Laws of Motion: These laws describe how objects move and interact with forces. For
instance, Newton’s first law (the law of inertia) states that an object will remain at rest or in uniform
motion unless acted upon by an external force.

* Laws of Thermodynamics: These govern energy transformations. The first law states that energy
cannot be created or destroyed, only converted from one form to another, while the second law
explains that entropy in a closed system always increases over time, ruling out perpetual motion
machines.

* Quantum Mechanics: This field addresses the behaviour of particles at atomic and subatomic
levels. Principles like wave-particle duality and the uncertainty principle are central to this branch of
physics.

* Theory of Relativity: Einstein’s theories describe how space, time, and gravity are interconnected.
Special relativity addresses the speed of light as a universal constant, while general relativity explains

gravitational effects on spacetime.

These laws help scientists predict phenomena and determine the boundaries of physical possibility.

Evaluating Physical Possibilities

Understanding physical possibility allows us to distinguish between what is achievable in the natural world
and what exists only in imagination. For example, the idea of a perpetual motion machine is logically
conceivable but physically impossible due to the laws of thermodynamics. Similarly, while faster-than-
light travel seems exciting in fiction, it violates Einstein’s theories, making it physically impossible with our

current understanding.

Physical possibilities are essential for scientific progress. They provide the basis for formulating testable
hypotheses and conducting experiments. Scientists rely on these laws to validate their ideas, ensuring they

align with empirical evidence. For instance:

* Space travel: The development of rockets and spacecraft relies on principles such as Newton’s third
law (for every action, there is an equal and opposite reaction).

* Medical technology: Innovations like MRI machines and laser surgery operate within the laws of
electromagnetism and optics.

* Renewable energy: Solar panels work based on the principles of photovoltaics, converting light into

electrical energy.

These examples demonstrate how physical possibilities translate into groundbreaking advancements that

align with the laws of nature.
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The Role of Physical Possibility in Scientific Progress

Recognising physical possibilities helps scientists and innovators understand the limitations imposed by
natural laws and identify realistic goals. While faster-than-light travel is currently deemed impossible,
theoretical explorations of concepts like wormholes and warp drives continue to challenge these limits,

showing how physical constraints can inspire creativity.

By focusing on what is physically possible, scientists can channel their efforts into achievable objectives,
leading to new technologies and a deeper understanding of the universe. This disciplined approach ensures

that scientific theories are grounded in empirical reality and not mere speculation.

Understanding physical possibility is a cornerstone of critical thinking. It allows us to evaluate the
feasibility of scenarios and hypotheses within the bounds of natural laws. This helps us separate plausible
ideas from those that are purely imaginative. Additionally, it fosters innovative problem-solving by
encouraging thinkers to work creatively within realistic constraints, promoting evidence-based reasoning

and practical decision-making.

Technological Possibility

Technological possibility refers to what can be achieved through the development and application of
technology, whether current or in the future. Unlike logical or physical possibilities, technological
possibilities are dynamic and constantly evolving as new scientific discoveries and engineering
breakthroughs occur. For example, travelling to the moon was once a dream relegated to science fiction, but
with advancements in space exploration technology, it became a reality in 1969 with the Apollo 11 mission.
Technological possibilities are essential for driving innovation, pushing the boundaries of what humanity
can achieve, and opening up new opportunities for progress in fields like engineering, computer science,

and medicine. They often serve as the catalysts for breakthroughs that significantly improve the quality of
life.

The Dynamic Nature of Technological Possibility

One of the defining features of technological possibility is its ever-changing nature. What seems impossible
today can become feasible tomorrow through human ingenuity and scientific advancements. For instance,
the concept of instant communication across vast distances was once inconceivable, but with the invention
of the telephone, and later the internet, it has become a fundamental part of modern life. Technological
possibilities expand with each new discovery, redefining what is achievable and inspiring further

innovation.

Historical milestones illustrate this dynamic nature vividly. Consider space travel: in the early 20th century,
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the idea of venturing beyond Earth’s atmosphere seemed outlandish. However, the launch of Sputnik in
1957 marked the dawn of the space age, and the moon landing in 1969 cemented space exploration as
a technological reality. Similarly, the evolution of computing power showcases the rapid advancement of
technology. Early computers were room-sized machines with limited capabilities, but today, smartphones
fitin our pockets and boast computational power that far exceeds that of the computers used in the Apollo
missions. In medicine, innovations like MRI machines have transformed diagnostics, enabling non-invasive
imaging, while breakthroughs in biotechnology, such as CRISPR gene-editing technology, hold promise

for curing genetic disorders.

Evaluating Technological Possibilities

Understanding technological possibilities is crucial for critical thinking and decision-making. It allows us
to assess the feasibility of innovations and predict their potential impact on society. This forward-thinking
approach encourages us to consider not only what is achievable now but also what might become possible
with future advancements. For instance, while faster-than-light travel remains physically impossible under
current scientific understanding, technological exploration of concepts like wormholes or warp drives

reflects how technological possibilities push the boundaries of our imagination and understanding.

Evaluating technological possibilities also requires considering the interplay with logical and physical
possibilities. For example, teleportation is logically conceivable because it involves no inherent
contradictions. Physically, however, it may conflict with natural laws, such as the conservation of energy
and matter. Even if it were physically possible, the technological feasibility of teleportation would depend
on advancements in energy management, materials, and cost-effective implementation, none of which
currently exist. Similarly, the development of artificial intelligence (AI) is logically and physically possible,
but technological challenges such as computational power, ethical concerns, and practical applications

remain hurdles to its full realisation.

The Framework of Possibilities

By distinguishing between logical, physical, and technological possibilities, we can approach complex
problems from multiple perspectives. Logical impossibilities cannot translate into physical or technological
realities, while physical possibilities must also adhere to logical consistency. Technological possibilities, on
the other hand, require alignment with both logical and physical realities, and their feasibility often hinges
on factors like cost, resources, and practicality. This layered framework helps ensure that our arguments,
hypotheses, and decisions are robust, grounded in reality, and achievable within known constraints. By
applying this framework, we can navigate the complexities of modern challenges and innovate responsibly,

advancing our understanding and capabilities in meaningful ways.

@O
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3.2. INFORMAL FALLACIES

By Michael Ireland, adapted by Marc Chao and Muhamad Alif Bin
Ibrahim

A fallacy is a flaw in reasoning that undermines the validity of an argument. This flaw can arise from either
the structure of the argument (how its propositions are arranged and connected) or its content (what the
propositions actually state). While the form of an argument always matters, informal fallacies specifically
deal with errors in how the content of propositions is handled as premises or reasons. This differs from
formal fallacies, which we discussed in the previous chapter, and which concern the structural relationships

between statements and conclusions.

Informal fallacies typically occur when a premise fails to adequately support a conclusion because it is
insufficient, irrelevant, or ambiguous. Unlike formal fallacies, informal fallacies cannot be identified simply
by examining the argument’s structure; they require an understanding of the content and context of the

premises.

It might surprise you to learn just how common these fallacies are, both in casual conversations and formal
debates. For a variety of psychological reasons, fallacious reasoning often seems persuasive, even when it
should not be. Part of what makes fallacies so pervasive is their ability to appear convincing on the surface,
even though they lack real substance. However, after working through the concepts in previous chapters,

you should now be better equipped to recognise and avoid these misleading patterns of reasoning.

Why Study Informal Fallacies?

The list of informal fallacies we will explore in this chapter is not exhaustive. In fact, no single list could
ever capture every possible fallacious reason; there are hundreds of known examples, and new ones emerge
as our ways of reasoning and communicating evolve. The purpose of this list is not to have you memorise
obscure Latin names or classify every bad argument you encounter. Instead, our goal is to help you
understand the principles behind why these fallacies fail as reasons so you can recognise them when they

appear, regardless of their label.
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Organising Informal Fallacies

There is no universally agreed-upon way to classify informal fallacies. Different systems categorise them
in various ways. Some may use four categories, while others may organise them differently. Additionally,
certain fallacies might comfortably fit into more than one category. For example, a fallacy categorised as

insufficient reasoning might also exhibit elements of irrelevance.

Despite these overlaps, organising fallacies into groups can still be helpful because it highlights the general
principles that underlie faulty reasoning. For simplicity and clarity, we will focus on a three-category

system:

1. Insufficient Reasons — Premises that fail to provide enough support for the conclusion.
2. Irrelevant Reasons — Premises that may seem related but do not actually support the conclusion.

3. Ambiguous Reasons — Premises that are unclear, vague, or open to multiple interpretations.

This three-group approach provides a clear and practical framework for identifying and analysing informal
fallacies. Rather than memorising labels, focus on understanding why these types of reasoning fail and how
they can be avoided. With these tools, you will be better prepared to assess arguments critically, spot weak

reasoning, and construct stronger, more persuasive arguments of your own.
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3.3. FALLACIES OF INSUFFICIENCY

By Michael Ireland, adapted by Marc Chao and Muhamad Alif Bin
Ibrahim

Fallacies of insufficiency occur when the evidence or reasons provided in an argument are inadequate to
support the conclusion. In such cases, the premises fail to deliver the necessary support or justification,
leaving the conclusion resting on weak or unjustified assumptions. In any argument, the burden of proof
lies with the person presenting the claim, requiring them to provide sufficient evidence and sound
reasoning to make their conclusion credible. When this standard is not met, the argument falls into the trap

of insufficient reasoning.

Many fallacies of insufficiency stem from poorly constructed inductive arguments, including predictive
inductions, generalisations, analogies, and cause-and-effect reasoning. These forms of reasoning, when
properly executed, can be powerful tools for drawing conclusions from evidence. However, if the premises

lack sufhicient detail, breadth, or accuracy, the resulting argument will be weak and unreliable.

What makes these fallacies particularly notable is that they often present their premises as though they
should be convincing in isolation, without acknowledging the gaps in reasoning that weaken the argument.
In many cases, these arguments are not entirely false, they are simply incomplete. With additional premises,
more robust evidence, or clearer reasoning, many of these arguments could potentially be strengthened and

made persuasive.

Hasty Generalisation

The hasty generalisation fallacy occurs when someone draws a broad conclusion about an entire group or
category based on an inadequate, biased, or unrepresentative sample. Inductive reasoning often involves
making generalisations from specific examples, but if the sample is too small, poorly selected, or otherwise

flawed, the resulting conclusion lacks credibility and cannot be logically defended.

For instance, if someone visits one restaurant in a new city, has a bad experience, and then declares, “All
restaurants in this city are terrible”, they are committing a hasty generalisation. The sample size in this case,

a single restaurant, is far too small to justify such a sweeping conclusion.

This fallacy is particularly problematic because it often serves as the foundation for stereotypes and
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prejudice. Stereotypes frequently emerge from our tendency to cling to weak evidence or overextend
limited observations to represent entire groups. This behaviour is often motivated by a desire to reduce
uncertainty or simplify complex realities. When confronted with limited information, the human mind is

prone to jumping to conclusions rather than seeking more robust evidence.

Hasty generalisations are widespread in both casual conversations and formal arguments. The fallacy also
manifests in several common variations, including Insufficient Sample, where conclusions are drawn from
too few examples; Converse Accident, where a general rule is misapplied to an exceptional case; Faulty
Generalisation, where broad claims are made without sufficient evidence; Biased Generalisation, where the
sample is unrepresentative of the larger group; and Jumping to Conclusions, where premature assumptions
are made without adequate evidence. Despite their differences in appearance, these variations all share the

same fundamental flaw: the evidence provided is simply insufficient to support the conclusion.

Recognising the hasty generalisation fallacy is essential for developing stronger reasoning skills. Effective
inductive reasoning requires attention to sample size, representativeness, and the reliability of the evidence
being presented. Before drawing broad conclusions, it is crucial to evaluate whether the examples used are

sufficient and representative of the larger context.

By remaining mindful of these factors, we can avoid making sweeping claims based on weak premises.
Instead, our arguments will be grounded in logic, well-supported by evidence, and ultimately far more
persuasive and credible. Understanding and avoiding hasty generalisations not only strengthens our

reasoning but also helps prevent the spread of harmful stereotypes and misinformation.

Figure 3.3.1 shows a few more examples of hasty generalisation:

Joe has owned two Dell
Il Dell com rs ar HASTY
—Premise. computers that were not ——Inference—pm All be rf.l?:ibizwe s are —_— GENERAIS.ISATION
particularly good. '
Jane had a few rude
. - All of the new students HASTY
——Premise. students in her first-year ——Inference— this year are awful. —— —™| GENERALISATION
student cohort.
. Jack went to & All psychology is rubbish HASTY
—Premise psychologist once who . ——nference—> o o aste ofime. —/ ™| GENERALISATION
wasn't very useful. ’

Figure 3.31. Additional examples of hasty generalisation by Michael Ireland in Mastering Thinking is used
under a CCBY-SA licence
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Post Hoc Ergo Propter Hoc (False Cause)

The Post Hoc Ergo Propter Hoc fallacy, often shortened to post hoc fallacy, arises from the mistaken belief
that because one event follows another, the first event must have caused the second. The Latin phrase
translates to “after this, therefore because of this”, capturing the core assumption of this reasoning error.
While identifying cause-and-effect relationships is a central goal of inductive reasoning, establishing such
relationships with certainty is notoriously difficult. The post hoc fallacy represents a common pitfall in

causal reasoning, where causation is inferred without sufficient evidence to justify the conclusion.

For an argument to credibly assert a cause-and-eftect relationship, it must satisfy three key conditions. First,
there must be a correlation, which is a measurable relationship between the two phenomena. Second, there
must be temporal order, meaning the supposed cause must occur before the effect because an effect cannot
precede its cause. Third, alternative causes or confounding factors must be ruled out, ensuring that other

possible explanations are not misleadingly attributed to the relationship.

In strong inductive arguments about causality, the premises must address all three of these conditions.
When one or more of these criteria are ignored or insufficiently supported, the reasoning becomes

fallacious, and the argument falls into the trap of post hoc reasoning.

At its root, this fallacy represents a premature assumption of causality. It occurs when someone jumps
to the conclusion that one event caused another simply because they happened in sequence. However,
correlation does not equal causation, and two events occurring consecutively may have no meaningful

connection whatsoever.

This fallacy is frequently seen in superstitious thinking or casual observations where patterns are
misinterpreted as causal links. For example, someone might say, “I wore my lucky socks, and my team won
the game. Therefore, my socks caused the victory.” Or another might claim, “Every time I wash my car,
it rains the next day. Washing my car must cause rain.” In both cases, the reasoning is flawed because the
arguments fail to eliminate alternative explanations or demonstrate a genuine causal connection between

the events.

Recognising and understanding the post hoc fallacy is essential for evaluating causal arguments critically.
Just because two events occur in succession does not mean one caused the other. Proper reasoning requires
us to look beyond simple correlations and carefully examine whether the relationship satisfies the three
key conditions for causality. Without this scrutiny, we risk drawing misleading conclusions based on

coincidence or superficial patterns rather than on solid evidence and sound reasoning.

Figure 3.3.2 shows a few more examples of the post hoc fallacy:
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._Premisa_

.—Premise_

.—Fremise—

Jane's favourite football
team was going great until
she started showing up to

watch live games.

Jim never had headaches
until he switched to 5G on
his mobile phone.

Jerry learns that autism is

almost always diagnosed

after infants undergo their
vaccination schedule.

Inferencta to »
conclusion

Inference to R
conclusion

Inference to
conclusion

Jane attending lives
games must be bad luck
for the team.

5G phone networks
must be giving him
headaches.

Vaccines cause autism.

o-—b—

POST HOC ERGO
PROPTER HOC
(False Cause)

—O—

- O—

POST HOC ERGO
PROPTER HOC
(False Cause)

POST HOC ERGO
PROPTER HOC
(False Cause)

Figure 3.3.2. Post Hoc Ergo Propter Hoc Examples by Michael Ireland in Mastering Thinking is used
under a CCBY-SA licen

Slippery Slope

The slippery slope fallacy occurs when an argument predicts a chain of future events without sufficient
evidence to support the claim. In these scenarios, one initial action is presented as the trigger for an
unstoppable series of increasingly severe or extreme consequences. However, predictions about future
outcomes must be backed by their own reasoning and evidence, and they cannot simply be assumed or

asserted without justification.

These arguments often rely on a “give an inch, take a mile” style of reasoning, appealing to the imagery of a
domino effect or chain reaction where one event inevitably leads to another, often disastrous, outcome. In
many cases, slippery slope arguments are accompanied by appeals to fear or appeals to inevitability, focusing
on worst-case scenarios rather than presenting a logical, evidence-based progression from one event to the

next.

It is important to recognise that not all slippery slope arguments are fallacious. There are situations where
a sequence of events is genuinely plausible and well-supported by evidence. For example, in a hypothetical
syllogism, a chain of reasoning can be valid if each step logically follows from the previous one and
is supported by clear evidence. The fallacy arises specifically when the argument overreaches, making

assumptions about future outcomes without adequate reasoning or supporting evidence.

For instance, someone might claim, “If we allow one student to hand in their assignment late, soon
everyone will start missing deadlines, and eventually, academic standards will collapse entirely.” At first
glance, this argument seems plausible, but upon closer examination, it becomes clear that no evidence
is provided to support the claim that leniency in one instance will trigger widespread academic decline.

However, if the speaker were to present data showing past examples where such leniency led to systemic
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issues with deadlines and accountability, the argument would transition from being fallacious to plausible,

becoming a legitimate concern supported by evidence.

The key difference lies in whether the chain of events is supported by logical reasoning and evidence
or merely assumed through speculation and fear-mongering. Valid slippery slope arguments are carefully
constructed, showing clear causal links between each step, while fallacious ones rely on exaggeration and

emotional appeal rather than well-reasoned analysis.

Understanding this distinction is essential for evaluating slippery slope claims effectively. While it is wise to
consider potential consequences of actions, it is equally important to demand evidence for each step in the
predicted sequence. Without this evidence, slippery slope arguments remain speculative and unconvincing,
serving more as rhetorical devices than as reliable reasoning. Recognising when this fallacy is at play helps
ensure that discussions remain focused on evidence and logic rather than being derailed by unfounded

assumptions or exaggerated fears.

Figure 3.3.3 shows a few more examples of the slippery slope fallacy:

s The next thing you know
.—Premise If we..legallse ——Inference—p|  we'll legalise heroin, —A-—p— SLIPPERY SLOPE
marjuana... c

LSD, and crack cocaine.

If we let them send What's to stop them
.—Premise illegal immigrants back ~.——inference—am| from deporting everyone —— A —»|  SLIPPERY SLOPE
to their home countries... whom they don't like?
. Next, he's going to be
. If you let your cousin .
.—Premlse borrow $10.00... ——Inference—g=| borrowing money from A-—p— SLIPPERY SLOPE
you every day.

Figure 3.3.3. Additional examples of the slippery slope fallacy by Michael Ireland in Mastering Thinking is
used under a CC BY-SA licence

Faulty or Weak Analogy

A faulty or weak analogy occurs when an argument compares two things that are not sufficiently similar in
relevant ways to support its conclusion. Like causal fallacies and hasty generalisations, this error represents a
breakdown in inductive reasoning, specifically in the use of analogies to infer conclusions. While analogies
can be a powerful tool in reasoning, they become fallacious when the similarities between the compared

items are superficial, irrelevant, or insufficient to justify the argument’s conclusion.

In inductive reasoning, an analogy operates by suggesting that because two things are alike in certain
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respects, they must also be alike in other respects. However, if the shared similarities are trivial or unrelated

to the core point being argued, the analogy fails to provide valid support for the conclusion.

For example, someone might say: “Employees are like nails. Just as nails must be hit on the head to work
properly, employees must be managed with strict discipline to be effective.” At first glance, this comparison
might appear clever or even insightful. However, the similarity between nails and employees is superficial
and irrelevant to the argument about workplace management. Upon closer inspection, it becomes clear
that employees are complex human beings, capable of thought, creativity, and emotion, while nails are
inanimate objects with no agency or capacity for reasoning. The analogy collapses under scrutiny because

the comparison is based on irrelevant similarities and ignores crucial differences.

This fallacy is known by several other names, including Bad Analogy, False Analogy, Questionable Analogy,
Argument from Spurious Similarity, and False Metaphor. Despite the variety of terms, they all describe
the same fundamental error: drawing conclusions from a comparison where the similarities are either

superficial or unrelated to the argument’s purpose.

While analogies can serve as effective tools for clarifying ideas, illustrating concepts, and supporting
arguments, they must always be evaluated critically. The strength of an analogy hinges on whether the
similarities are significant and relevant to the conclusion being drawn. If they are not, then no matter how

persuasive or clever the comparison might initially seem, the argument remains fundamentally flawed.

In essence, strong analogies rely on meaningful and relevant similarities, while weak analogies fail because
their comparisons are superficial or unrelated to the argument’s central point. Recognising this distinction
is key to using analogies effectively and avoiding fallacious reasoning. By approaching analogies with a

critical eye, we can ensure they serve as reliable tools for reasoning rather than misleading rhetorical devices.

Figure 3.3.4 shows a few more examples of the weak or faulty analogies:

MNo one objects to a ...50 students taking a
Premi psychologist looking up Inf difficult examination FAULTY OR
remise a difficult case in —(NIETENCE—m='  ghould be permittedto | e ™| WEAK ANALOGY
textbooks. .. use their textbooks.
et ,osﬁ;ﬁ:ﬁ :sghilics
——Premise— have a cup of coffee Inference—ps ’:lvhu have to have their — FAULTY OR
every morning before WEAK ANALOGY
alcohol each day to
they can function... -
sustain them.
A pocket watch is Living beings and the
. complex, and it's clear world are similarly FAULTY OR
Premise that it must have been Inference—ip> complex. Thus, they —— " ——p
) - WEAK ANALOGY
designed intelligently by must also be the product
a watchmaker. of intelligent design.

Figure 3.3.4. Additional examples of the faulty or weak analogy fallacy by Michael Ireland in Mastering
Thinking is used under a CC BY-SA licence
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Argumentum ad Verecundiam (Appeal to
Authority, Unqualified)

The appeal to authority fallacy, also known as argumentum ad verecundiam, occurs when someone cites
an authority figure to support a claim, but the authority in question is either unqualified or irrelevant to
the topic at hand. While this fallacy could also be classified under fallacies of irrelevance, it often reflects
insufficient reasoning because it relies on the credibility of an authority figure without offering supporting

evidence or a valid rationale for the claim.

At its core, this fallacy assumes that if an authority figure believes something, it must be true. However,
history offers numerous examples of brilliant individuals holding incorrect or questionable beliefs. For
instance, Isaac Newton, one of the greatest scientific minds in history, dedicated significant time to alchemy
and apocalyptic predictions, pursuits that lacked scientific validity. Similarly, while Albert Einstein’s
political opinions might be thought-provoking, they are not inherently more credible than those of a
political scientist. Quoting Einstein to support a political argument would be as misguided as quoting a

political theorist on the nuances of special relativity theory.

This fallacy is especially common in social media debates, where individuals frequently invoke famous
names to bolster their arguments, regardless of whether those figures have relevant expertise in the subject
being discussed. The assumption seems to be that fame or success in one domain automatically translates

to authority in all others, which is rarely the case.

It is essential to clarify that not all appeals to authority are fallacious. When done correctly, referencing
an authority figure can serve as a shorthand for appealing to the current state of knowledge, scientific
consensus, or credible expertise. However, the strength of such an argument does not stem from the

individual making the claim, but from the evidence and reasoning they represent.

For instance, citing Stephen Hawking’s views on black holes is not fallacious because his perspective
represents decades of rigorous scientific research and consensus. Similarly, trusting medical advice from a
qualified doctor is not an appeal to blind faith but rather reliance on their training, expertise, and evidence-
based knowledge. In both examples, the authority figure serves as a conduit for established evidence and

knowledge, rather than being the sole justification for the claim.

The appeal to authority fallacy typically emerges in two scenarios. The first is irrelevant expertise, where
the authority figure cited lacks expertise in the specific subject being discussed. For example, relying on a
physicist’s opinion on nutrition science would be inappropriate because their area of expertise does not
extend to dietary research. The second scenario involves a lack of verification, where the authority figure’s
expertise is either not properly substantiated or no additional evidence is provided to justify why their

opinion should be trusted.

For example, someone might say, “97% of climate scientists believe in human-caused climate change,
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so it must be true.” While this claim references expert consensus and is not technically fallacious, it is
unpersuasive on its own. A stronger argument would explain why these scientists believe this, referring to

the evidence and reasoning supporting their consensus rather than relying solely on the percentage figure.

The key takeaway is that appeals to authority are not inherently fallacious, but they become weak
arguments when they rely solely on the reputation of the authority figure rather than the evidence they
represent. Whenever possible, it is better to focus on the reasoning and evidence behind a claim rather than
the authority delivering it. While authority can add credibility to an argument, it should never replace clear
reasoning and verifiable evidence. Recognising this fallacy helps ensure that discussions remain grounded

in sound reasoning rather than misplaced reliance on perceived authority.

Figure 3.3.5 shows a few more examples of the appeal to authority fallacy:

: : : ARGUMENTUM AD
Einstein said, 'God does
. ] Therefore God t
—Premise—— not play dice with the  =——dnference——pe- e Oef;sf e (A::;'Iztcourlz:;h:ity
universe'. unqualified)

Many respected people, ARGUMENTUM AD

such as actor Guy We should abolish the
e PrEMiS G Handsome, have —d NN C e death penalty. - > * VE:;?&U::I::::W
publicly stated their ppunqualiﬁed] I

opposition to it.

ARGUMENTUM AD
VERECUNDIAM
(Appeal to Authority,
unqualified)

African Americans are
—dNfErENC e systematically %y
oppressed in the USA

As Colin Kaepernick

—Premise— M
explained...

Figure 3.3.5. Additional examples of the appeal to authority fallacy by Michael Ireland in Mastering
Thinking is used under a CC BY-SA licence

Argumentum ad Ignorantiam (Appeal to
Ignorance)

The appeal to ignorance (argumentum ad ignorantiam) occurs when someone argues that a claim must be
true simply because there is no evidence proving it false, or conversely, false because there is no evidence
proving it true. Rational thinking does not operate on the assumption that something is true until proven
false or false until proven true. A lack of evidence is not evidence in itself and cannot be used to justify any

positive conclusion.

This fallacy is often intertwined with the shifting of the burden of proof, another common reasoning error.
In any argument, the responsibility to provide evidence lies with the person making the positive claim.
Simply stating, “No one has disproven my claim”, does not qualify as valid support for that claim. The

obligation to provide reasoning and evidence cannot be transferred to someone else.
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You will frequently encounter this fallacy in pseudoscience and certain commercial industries, such as
dieting, supplements, and beauty products. These fields often rely on the absence of disproof rather than
presenting robust evidence to substantiate their claims. For example, a beauty product might claim to
reduce wrinkles and add, “No study has proven otherwise”. Such reasoning shifts the focus away from the

lack of supporting evidence and places an unfair expectation on others to disprove the claim.

This fallacy also tends to arise when people hold strong personal beliefs or have an emotional attachment
to an idea. When someone feels deeply invested in a claim, they may demand that others disprove it instead
of offering their own evidence to support it. For instance, an astrology enthusiast might argue, “You can’t
prove astrology doesn’t work, so it must be true.” This reasoning is flawed because the responsibility to
provide evidence always rests with the person making the positive claim. In such situations, the most

rational response is to remain sceptical and withhold belief until sufficient evidence is provided.

However, it is important to note that in certain contexts, a lack of evidence can be meaningful, particularly
in scientific research. When scientists actively test a hypothesis and repeatedly fail to find supporting
evidence despite rigorous attempts, this absence of evidence becomes significant and can be a valid reason

for rejecting the hypothesis.

For example, consider the claim: “There’s no evidence that childhood vaccinations are linked to autism.”
This statement is not an appeal to ignorance because scientists have spent decades conducting rigorous
studies on this hypothesis. Despite extensive research, no credible evidence has been found to support the
claim. In this case, the absence of evidence is not due to a lack of investigation, but rather a consistent

pattern of negative results. Accepting this conclusion is therefore rational and justified.

The appeal to ignorance fallacy happens when someone uses a lack of evidence as proof of their claim,
rather than presenting positive evidence to support it. Rational reasoning requires that those making a
claim bear the burden of proof and provide clear, verifiable evidence for their position. While scientific
findings sometimes rely on an absence of evidence, this approach is only valid when a thorough

investigation has been conducted and no supporting data has been found despite consistent effort.

A lack of evidence is not the same as evidence of absence, unless it is backed by a thorough investigation and
consistent findings. In situations where evidence is unclear or incomplete, scepticism and critical thinking

remain essential tools for evaluating such claims responsibly.

Figure 3.3.6 shows a few more examples of the appeal to ignorance fallacy:
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ARGUMENTUM AD
——\— IGNORANTIAM
(Appeal to Ignorance)
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alibi... conclusion committed the crime.
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Figure 3.3.6. Additional examples of the appeal to ignorance fallacy by Michael Ireland in Mastering
Thinking is used under a CC BY-SA licence

Petitio Principii (Begging the Question)

The Petitio Principii fallacy, commonly known as begging the question, occurs when an argument’s
premises assume the truth of its conclusion rather than offering independent evidence to support it. In
essence, the conclusion is subtly embedded or rephrased within the premises, creating a circular reasoning

pattern that offers an illusion of support without introducing any new information.

This fallacy is often misunderstood in casual conversation. In everyday language, people use “begs the
question” to mean “raises the question”, as in: “John is smart, and it begs the question: Why is he with that

ir]?” However, in the context of logical reasoning, begging the question specifically refers to an argument
g g g begging the q P Y g

where the premise and conclusion are essentially saying the same thing in different words.

In circular reasoning, the argument creates a loop where the premise depends on the conclusion being
true and vice versa. While this structure might sound persuasive, it ultimately fails to provide meaningful
support for the claim being made. For example, consider the claim: “The new health supplement is effective
because it’s the most popular product on the market for improving energy levels.” Here, the premise (it’s
the most popular product on the market for improving energy levels) assumes the conclusion (the health
supplement is effective) is already true. At the same time, the conclusion (the health supplement is effective)
is justified by the premise (its popularity). This creates a circular relationship where no independent
evidence supports the supplement’s effectiveness. Another example is the statement: “Everyone wants the
new iPhone because it’s the hottest new gadget on the market.” In this case, the premise (it’s the hottest
new gadget on the market) is essentially a reworded version of the conclusion (everyone wants it). No
external reasoning or evidence is provided to explain why the iPhone is desirable, resulting in circular
reasoning. In both examples, the premises merely restate the conclusion in slightly altered language, failing

to offer any genuine support or meaningful justification.
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This fallacy is also referred to by other names, including Circular Argument, Circulus in Probando, and
Vicious Circle. Each of these terms points to the same flaw: using the conclusion as evidence for itself rather

than providing independent support.

Circular arguments are fallacious because they fail to advance reasoning or introduce new evidence. They
may appear persuasive on the surface because of their repetitive structure, but ultimately, they lack the
foundation needed for a sound argument. When evaluating an argument for this fallacy, consider the
following: Is the premise oftering independent support for the conclusion, or is it just rephrasing it? And,

if the premise were removed, would the conclusion still hold up on its own?

To address circular reasoning, it is helpful to ask for independent evidence that does not rely on the
conclusion being true. Clarifying the structure of the argument can also reveal whether the premise and
conclusion are genuinely distinct claims. Additionally, focusing on external justification in the form of
facts, data, or logic that exist outside of the premise—conclusion loop helps prevent this fallacy from

undermining meaningful discussion.

The Petitio Principii fallacy ultimately undermines logical reasoning by recycling the conclusion as a
premise, creating an endless loop of unsupported reasoning. Effective critical thinking requires the ability
to identify circular reasoning patterns, demand independent evidence, and ensure that premises provide

genuine support for conclusions rather than simply rephrasing them.

Figure 3.3.7 shows a few more examples of the begging the question fallacy:

Inferencel The Apple iPhone is the Because no one makes PETITIO PRINCIPII
Conclusion — Destsmartphone onthe ——Premise—| a better smartphone —e—p (Begging the
planet... than Apple does. Question)

. PETITIO PRINCIPII
inference/ | Greenisthebestcolour | @, (e e —0—» (Begging the

Conclusion because it is the... :
Question)
inferencel | Celibacy is an unnatural e ";;'Lhelf "amlfa{‘j s PETITIO PRINCIPII
Conclusion — @nd unhealthy practice ——Premise—] = Iy ulelxcfu = + (Begging the
S sexual activity from Question)

one's life.

Figure 3.3.7. Additional examples of the begging the question fallacy by Michael Ireland in Mastering
Thinking is used under a CC BY-SA licence

False Dichotomy

A false dichotomy occurs when an argument presents only two mutually exclusive options as if they are

the only possible choices, even though there are usually many more alternatives available. This fallacy
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oversimplifies complex issues, reducing them to a black-and-white scenario while ignoring the nuance and

variety of real-world possibilities.

In many instances, false dichotomies are a deliberate rhetorical strategy used to manipulate or limit an
audience’s perception of their available choices. By framing a situation as an “either/or” decision, the
speaker attempts to make their preferred choice seem more reasonable or compelling while dismissing or

hiding other potential alternatives.

This fallacy often reveals itself through key phrases like “the only alternative” or through the frequent use
of the word “or” in the argument’s premises. It is a particularly common tactic in political speeches, where
speakers simplify multifaceted policy issues into two extreme and seemingly opposed choices to sway public

opinion or galvanise support.

For example, someone might say, “You’re either with us, or you’re against us”, or claim, “We must either
increase surveillance or face total chaos in society”. In both cases, the argument artificially limits the options
to only two extremes, ignoring the possibility of more balanced or alternative approaches that might exist

between or beyond the presented choices.

The false dichotomy fallacy is known by several other names, including False Dilemma, All-or-Nothing
Fallacy, Either/Or Fallacy, Black-and-White Thinking, Polarisation, Fallacy of False Choice, Fallacy of
Exhaustive Hypotheses, No Middle Ground, and Bifurcation. Despite these different names, they all refer

to the same fundamental error: reducing a complex situation to an oversimplified binary choice.

False dichotomies are problematic because they limit critical thinking and oversimplify complex problems.
They force people into making decisions based on artificially restricted choices, preventing them from

considering alternative solutions or exploring middle-ground positions that might offer better outcomes.

To identify and counter a false dichotomy, it is important to ask whether there are other possibilities
beyond the two presented options. Consider whether the choices are genuinely mutually exclusive or if
they might coexist or overlap in some way. It is also useful to examine whether the argument relies on an

oversimplification of an inherently complex issue.

Recognising and challenging false dichotomies helps to prevent being cornered into false choices and allows
for more thoughtful and nuanced reasoning. By doing so, we can approach complex issues with clarity and
openness, avoiding the pitfalls of oversimplification and exploring the full range of available possibilities

before making decisions.

Figure 3.3.8 shows a few more examples of the false dichotomy fallacy:



America: Love it... —_— ...or leave it.

People are politically

conservative... or progressive

...if you care about the

Donate to my campaign future.

3.3. FALLACIES OF INSUFFICIENCY | 122

FALSE DICHOTOMY

FALSE DICHOTOMY

FALSE DICHOTOMY

Figure 3.3.8. Additional examples of the false dichotomy fallacy by Michael Ireland in Mastering Thinking

is used under a CC BY-SA licence
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3.4. FALLACIES OF IRRELEVANCE

By Michael Ireland, adapted by Marc Chao and Muhamad Alif Bin
Ibrahim

Fallacies of irrelevance differ from fallacies of insufficiency in a fundamental way. While insufficient
reasoning arises when an argument lacks key evidence or supporting details, the premises at least attempt
to address the claim directly. In contrast, irrelevant reasons introduce premises that have no meaningful
connection to the claim being made, effectively shifting the focus away from the central argument rather

than supporting it.

The core issue with fallacies of irrelevance is that they distract attention from the original claim by
introducing unrelated information. This distraction can derail meaningful discussion and prevent proper
evaluation of the argument. Determining whether a premise is relevant or irrelevant depends entirely on

the specific claim under discussion, meaning relevance must always be evaluated on a case-by-case basis.

For instance, it would be fallacious to dismiss vegetarianism simply because an infamous historical figure
like Hitler was a vegetarian. In this example, the premise (Hitler’s dietary choices) has no bearing on the
ethical or health arguments for vegetarianism. The historical association serves as an emotional distraction

rather than addressing the merits of the claim itself.

However, it would not be fallacious to criticise Hitler’s human rights policies based on his history of cruelty
and moral failure. In this context, the premise (Hitler’s actions) is directly relevant to evaluating his policies

because it provides contextual and moral insight into their implications.

One specific example of this type of fallacy is so frequent and recognisable that it has been given a name:
“Reductio ad Hitlerum”. Sometimes humorously referred to as “playing the Nazi card”, this fallacy occurs
when someone dismisses or discredits an idea solely because an infamous or disliked figure once held a
similar view. Instead of engaging with the actual merits of the argument, the discussion is diverted to an

irrelevant association, rendering the reasoning unproductive and logically flawed.

Argumentum ad Hominem (Against the Person)

The ad hominem fallacy occurs when someone attempts to dismiss or undermine an argument by attacking

the person making the argument rather than addressing the argument itself. The term ad hominem
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translates from Latin as “against the man”, emphasising its focus on the individual’s character, motives, or

personal traits instead of engaging with the reasoning or evidence they present.

This fallacy arises when someone tries to discredit a claim by targeting the person delivering it, rather than
evaluating the quality of the reasons or evidence supporting or opposing it. This tactic is often used to
create prejudice against an opponent and divert attention away from the substance of the argument. Ad
hominem attacks are particularly common in political debates, where discussions frequently devolve into

personal insults and character attacks instead of a reasoned analysis of the actual issues at hand.

A common misconception is that any criticism of a person’s character automatically constitutes an ad
hominem fallacy. However, this is not accurate. The fallacy specifically occurs when an attack on character
is used to undermine an opponent’s argument, rather than addressing the content of their reasoning or

evidence.

For example, someone might say, “You shouldn’t trust John’s opinion on climate change because he failed
science in high school.” In this case, John’s academic history has no bearing on whether his argument about

climate change is valid or well-supported. The criticism is irrelevant to the claim being discussed.

However, there are situations where character-based criticism might be relevant and not fallacious. If the
argument specifically concerns a person’s integrity, behaviour, or credibility, such as in a fraud investigation

or an election campaign, then discussing a person’s character may legitimately contribute to the argument.

The core issue with ad hominem attacks is that the character of the person presenting an argument does
not determine whether the argument itself is valid or true. For instance, it does not matter whether it was
Hitler or Stalin who said that 2 + 2 = 4, the truth of the mathematical statement remains unchanged by

their character or moral failings.

In short, valid arguments must stand on their own merits, regardless of who presents them. Personal attacks

are irrelevant to the truth or falsity of a claim.

When encountering an ad hominem fallacy, it is important to stay focused on the argument itself. Redirect
the discussion back to the premises and evidence supporting the claim, and point out that attacking the
person does not address the reasoning or evidence behind their argument. It is also helpful to distinguish
between legitimate character-based concerns, such as when credibility is directly relevant to the topic, and

irrelevant personal attacks that serve only to distract from the issue at hand.

The ad hominem fallacy undermines meaningful discussions by shifting focus away from what is being
said to who is saying it. Effective critical thinking requires evaluating arguments based on their content,
evidence, and logical structure, rather than being swayed by personal attacks or irrelevant details about the
individual presenting the claim. By recognising and addressing this fallacy, discussions can remain focused,

productive, and rooted in reason rather than emotional or prejudicial distractions.

Figure 3.4.1 shows a few more examples of the ad hominem fallacy:
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] Some of Joe Rogan'’s fans Knfsrence o Therefore, he is not ARGUMENTUM AD
.—‘ TeMISE—— are Alt Right nationalists. ~— conclusion credible. 0_"’ HOMINEM

(P1)You haven't held a

steady job since 1992.
. (P2) Worse than that, we Inferencs to Therefore, you are likely ARGUMENTUM AD
@—Fremise— couldntfind asingle  — conclusion |  gQuityofmurder. [ o—”“ HOMINEM
employer who'd provide
you with a good reference.
. . We all know Nixon was a Inference to Why should we believe ARGUMENTUM AD
remis liar and a cheat, so... conclusion anything he says? I o = HOMINEM

Figure 3.4.1. Additional examples of the ad hominem fallacy by Michael Ireland in Mastering Thinking is
used under a CC BY-SA licence

Red Herring

The red herring fallacy occurs when someone introduces an unrelated topic or irrelevant information into
a discussion to distract from the original issue. The term originates from hunting, where a strongly scented
fish was supposedly used to mislead hunting dogs and divert them from their intended trail. In arguments,
a red herring serves a similar purpose, as it shifts attention away from the core claim or question and

redirects it to something tangential or unrelated.

This fallacy is a classic example of irrelevance because it deliberately sidesteps the central argument rather
than engaging with it directly. By shifting focus to a tangential topic, the person using the red herring avoids
having to confront the claims, evidence, or reasoning being presented. This tactic is particularly common
when someone cannot effectively counter an argument and instead changes the subject to avoid admitting

weakness or conceding a point.

For example, someone might say, “We shouldn’t worry about climate change because there are so many
homeless people who need our help first.” While homelessness is undeniably an important issue, it is
not directly relevant to the discussion about climate change. The shift in focus serves as a distraction,

preventing meaningful engagement with the original argument about climate change.

Another variation of the red herring fallacy often involves ad hominem attacks, where the focus is diverted
to someone’s character or personal traits instead of their reasoning. When the accused party starts
defending themselves, the original argument gets lost entirely, allowing the person who introduced the red

herring to evade addressing the central claim.

The red herring fallacy is known by several other names, including “befogging the issue”, “diversion”,
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“ignoratio elenchi” (a Latin term meaning ignorance of refutation), “ignoring the issue”, “irrelevant
conclusion”, and “irrelevant thesis”. Despite the different labels, they all describe the same fundamental

tactic: diverting attention away from the argument to avoid addressing its reasoning or evidence.

Red herrings are particularly deceptive because they disrupt the logical flow of a discussion and prevent
meaningful engagement with the core argument. Instead of advancing the conversation, they rely on

misdirection and distraction, leaving the original issue unresolved.

Identifying and addressing a red herring requires focus and clarity. It is essential to stay anchored to the
original topic and consistently guide the discussion back to the main issue. Politely pointing out the
diversion can help refocus the conversation, while asking direct, specific questions about the original claim

can prevent further attempts to derail the argument.

The red herring fallacy remains a common and effective rhetorical tactic, often seen in political debates,
media discussions, and heated online exchanges. Its power lies in its ability to shift attention away from
challenging questions or uncomfortable evidence. Recognising when this fallacy is being used, and skilfully
redirecting the conversation back to the central argument, is essential for maintaining clarity, focus, and

logical consistency in any meaningful discussion.

Figure 3.4.2 shows a few more examples of the red herring fallacy:

...but how are poor
Irrelevant people supposed to
inference keep a roof over their
heads without our help?

The opposition claims that

.—Premise— welfare dependency leads ——
to higher crime rates...

> —> RED HERRING

...It's important for us to

Unfortunately, we have to note that the product we [
. " Irrelevant create is exceptionally
.—Premlse— la;:vif:k?g?cgf the — inference ™| flawless and we thank [ —— RED HERRING
our manufacturing

department for that.

| am pretty sure that ...| am offended that
. evolution is not a very Irrelevant anyone would suggest
. Premise good explanation for inference - that | came from a b RED HERRING

human life, and... monkey.

Note: appeals to offence are almost always fallacious.

Figure 3.4.2. Additional examples of the red herring fallacy by Michael Ireland in Mastering Thinking is
used under a CC BY-SA licence

Tu Quoque Fallacy (“You Too")

The tu quoque fallacy, which translates from Latin as “you too”, occurs when someone attempts to dismiss

an argument by accusing the person making it of hypocrisy. Instead of addressing the claim or evidence,
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this fallacy shifts the focus onto the behaviour or character of the speaker, implying that their inconsistency

invalidates their argument.

This tactic serves as both a form of ad hominem attack and a red herring, as it diverts attention away
from the validity of the argument itself and redirects it toward the arguer’s perceived inconsistency. The
underlying assumption is that if someone does not “practice what they preach”, their argument must be
flawed. However, the truth or falsity of an argument is entirely independent of the person presenting it.
Valid arguments rely on evidence and logical reasoning, not the personal behaviour of those who advocate

for them.

or example, someone might say, “Doctor, why shou isten to your advice about quitting smoking when
F pl ghtsay, “Doctor, why should I listen to your ad bout quitting smoking wh

you’re a smoker yourself?” While the doctor’s smoking habit might seem like a reason to dismiss their
advice, it has no bearing on the validity of the health information they are providing. The fact remains that

smoking is harmful to health, regardless of whether the doctor follows their own advice.

The central issue with this fallacy is that it confuses the credibility of the speaker with the merit of their
argument. While hypocrisy can undermine trust in a speaker, it does not inherently invalidate the evidence
or reasoning they present. Sound arguments must always be judged on their own merits, not on whether

the speaker personally adheres to the conclusions they advocate.

When encountering a tu quoque fallacy, it is essential to refocus the discussion on the argument itself.
Politely point out that the truth of the claim stands independently of the speaker’s actions or behaviour.
Additionally, it can help to acknowledge the distraction directly, noting that accusations of hypocrisy, while
perhaps worth discussing in a separate context, do not address the validity of the argument at hand. Finally,
return to the core issue by evaluating the reasoning and evidence presented, rather than focusing on the

behaviour or perceived inconsistency of the speaker.

The tu quoque fallacy undermines productive discussion by conflating personal behaviour with the
validity of an argument. While hypocrisy can justifiably raise questions about a person’s integrity or
credibility, it does not automatically render their claims false. Effective reasoning requires us to separate
the speaker from the argument and evaluate claims based on evidence, logic, and sound reasoning, rather
than on whether the advocate perfectly embodies their own advice. Recognising and addressing this fallacy

ensures that discussions remain focused, logical, and productive.

Figure 3.4.3 shows a few more examples of the tu quoque fallacy:



My opponent has almaost
always failed to deliver his
.—Politician 1—  election promises, and
everyone should
remember that.

You have to clean your
room, it's too messy.

.—Pa.rem_

A political candidate's
speech about the dangers
of drug use is attacked
because...

.—Cnnclusian—

—— Politician 2 ——p»|

Child ———p»

3.4. FALLACIES OF IRRELEVANCE | 128

You didn't deliver your

promise to increase the
tax rate for rich people,
which was at the centre
of your election
campaign

But your room is messy
too, so (conclusion) why
should | listen to you?

—0—

Premise ——p»

...there is a record of him
using drugs while in
college

TU QUOQUE

—0—

TU QUOQUE

TU QUOQUE

Figure 3.4.3. Additional examples of the tu quoque fallacy by Michael Ireland in Mastering Thinking is
used under a CC BY-SA licence

Straw Man Fallacy

The straw man fallacy occurs when someone misrepresents, oversimplifies, or exaggerates an opponent’s
argument to make it easier to refute. The metaphor captures this perfectly: defeating a straw man, which
is a flimsy, artificially constructed version of an argument, is far easier than confronting a robust, well-

supported position.

This tactic is often employed when a debater lacks sufficient reasons or evidence to directly counter
their opponent’s actual claims. Instead of addressing the original argument on its merits, they distort or

caricature it, then proceed to dismantle this weaker, misrepresented version.

A straw man argument can take several forms. It might focus on one isolated aspect of the original claim,
conveniently ignoring its broader context. Alternatively, it could exaggerate or oversimplify the opponent’s
position, making it appear extreme or absurd. In some cases, it involves taking statements out of context to

make them sound less reasonable or easier to dismiss.

For example, someone might propose, “We should consider implementing some regulations to reduce
pollution from factories.” A straw man response could be, “My opponent wants to shut down all factories
and destroy the economy!” In this scenario, the original argument calls for reasonable regulation, but it is
deliberately distorted into an extreme, indefensible position. This exaggerated claim is far easier to argue

against than the original, more nuanced suggestion.

Straw man arguments are alarmingly common in political debates, social media discussions, and
contentious topics. Their emotional persuasiveness and ability to divert attention away from the core

argument make them an attractive tool for those secking to win debates rather than foster genuine
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understanding. Often, they provoke the opponent into defending the distorted version of their position

rather than returning to their original argument.

When a straw man argument succeeds, it can mislead the audience about the opponent’s actual stance,
shift the focus away from valid evidence and reasoning, and make the opponent appear unreasonable or

extreme.

The straw man fallacy is frequently paired with the red herring fallacy, where a deliberately distorted version
of the argument serves as a distraction from the main issue. This combination allows the person using
the fallacy to avoid addressing the core claims and evidence while keeping the discussion fixated on their

artificial version of the opponent’s argument.

Addressing a straw man fallacy begins with clarifying the original argument. It is important to clearly and
directly restate the initial claim to ensure everyone understands the intended meaning. Next, it helps to
point out the distortion, identifying exactly how the argument was misrepresented or exaggerated. Finally,
the focus should be redirected back to the original argument and its supporting evidence, steering the

discussion away from the distorted version.

The straw man fallacy undermines meaningful discussion by replacing a valid argument with a misleading
caricature that is far easier to attack. Effective reasoning demands that we engage with an opponent’s actual
claims and evidence, not with distorted representations of them. Recognising and addressing this fallacy is
essential for ensuring that discussions remain honest, focused, and productive, ultimately fostering clearer

communication and better understanding.

Figure 3.4.4 shows a few more examples of the straw man fallacy:

Person 1: 'l think that we should give better study guides to students’

Person 2 responds: 'l because we shouldn't
—Conclusion—  think that your idea is = Premi just give out easy As to STRAW MAN
bad... everyone'.

Person 1: 'l think that a bigger portion of our company'’s budget should go
to customer support, because we're currently struggling in that area’

'If we spend all of our

money on customer | _ 5 we'll go bankrupt in a

—Conclusion— : - remise. . STRAW MAN
support like you're year'.
suggesting...
Opposing argument: Teens should be taught about contraception methods
so they can practice safe sex should they choose to have intercourse.
Straw man argument: to give kids license to
—Conclusion— Proponents of sex ~—Premise—— have sex with no STRAW MAN
education want... consequences

Figure 3.4.4. Additional examples of the straw man fallacy by Michael Ireland in Mastering Thinking is
used under a CC BY-SA licence
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Appeals to Emotion

The appeal to emotion is a broad category of fallacies of irrelevance where arguments attempt to persuade
through emotional manipulation rather than relying on reasoning and evidence. While emotions play an
important role in human decision-making, they should never serve as a substitute for logical reasoning

when evaluating the truth or validity of a claim.

These fallacies exploit our natural emotional responses, such as fear, pity, joy, or pride, to make arguments
more persuasive. Emotional appeals are often highly effective rhetorical tools because humans are naturally
responsive to emotional triggers. However, it is important to recognise that emotional reactions have no

direct connection to whether a claim is true or false.

When someone uses emotion as a substitute for evidence, they bypass critical thinking by leveraging
emotional influence. For example, an appeal to pity might sound like this: “You must pass me in this
course because I've had such a hard year.” Similarly, an appeal to fear could take the form of, “If we don’t
implement this policy, society will fall apart!” Meanwhile, an appeal to joy might claim, “Think of how

| »
.

happy you’ll be if you buy this product

In each case, the emotional reaction is designed to override critical

analysis, making the audience more likely to accept the claim without properly evaluating its logical merits.

However, not all emotional appeals are inherently fallacious. There are situations where emotions are a
valid component of reasoning, particularly in moral arguments or calls to action. For instance, in moral
reasoning, emotions like compassion or outrage can provide relevant context for understanding the moral
weight of an issue, such as arguments concerning human rights or environmental justice. Similarly, in
motivational arguments, emotions play a crucial role in inspiring action. An appeal to urgency or
responsibility, for example, might be entirely appropriate when encouraging people to donate to disaster

relief efforts.

Even in these cases, however, emotional appeals must complement reasoning and evidence, not replace
them. Emotion can enhance persuasion, but it must never be used to suppress facts, as ignoring evidence
simply because it feels uncomfortable is intellectually dishonest. Likewise, emotional discomfort does not

invalidate a logically sound argument, nor can strong emotions distort objective reality.

When encountering emotional appeals, it is essential to critically examine the argument. The first step is to
identify whether the argument relies on emotional triggers instead of presenting evidence. If it does, it is
important to ask for clear facts or reasoning to support the claim being made. Throughout the discussion,
it is equally important to remain grounded in reasoning, acknowledging the emotional component of the

argument but focusing on whether it logically holds up under scrutiny.

Emotional appeals are undeniably powerful tools for persuasion, but they become fallacious when they
replace reasoning and evidence instead of working alongside them. While emotions can be relevant in
moral reasoning or motivational contexts, they must always remain anchored in facts and logical analysis.

Effective critical thinking requires us to acknowledge emotions without allowing them to override objective
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reasoning, ensuring that our conclusions are based on clear evidence and rational judgement rather than

fleeting emotional responses.

Figure 3.4.5 shows a few more examples of the appeals to emotion fallacy:

. If | fail this paper, | will lose Inference to . . APPEALS TO
._p"m'“_ my scholarship... T conclusion itls not plagarised. @_- EMOTION

Luke didn't want to eat is
dinner, but his father told
him to think about poor

.._Fremisa— starving childrenina ~ —— Inferenceto _ | ¥ou Sh;'imd eat your @—- A::‘%ATIE(S)JO
developing country who conclusion ey
weren't fortunate enough
to have any food at all...
A commercial for a real
estate company portraying
. Premise a happy family with young Inference to E:JY :a:lurne from our d . APPEALS TO
! children moving into what conclusion Rl bee I::o ey @ EMOTION
appears to be the home of appy-
their dreams.

Figure 3.4.5. Additional examples of the appeals to emotion fallacy by Michael Ireland in Mastering
Thinking is used under a CC BY-SA licence
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3.5. FALLACIES OF AMBIGUITY

By Michael Ireland, adapted by Marc Chao and Muhamad Alif Bin
Ibrahim

Fallacies of ambiguity occur when unclear, vague, or misleading language is used in an argument, either
intentionally or unintentionally. Unlike fallacies of insufficiency, where reasoning or evidence is
incomplete, or fallacies of irrelevance, where unrelated premises are introduced, fallacies of ambiguity

exploit confusion over the meaning of words or phrases to create the illusion of a valid argument.

At the heart of these fallacies lies the misuse or shifting of meanings, often without clarification. Words
and phrases frequently have multiple meanings, and ambiguity arises when an argument subtly shifts
between these meanings without making the transition explicit. This linguistic sleight of hand creates
a false impression of coherence or support for a conclusion, even though the reasoning itself remains

fundamentally flawed.

Equivocation

The equivocation fallacy occurs when a key term or phrase is used in different senses within the same
argument, leading to confusion or misleading reasoning. In everyday language, it is common for words to
have multiple meanings, and this is usually not an issue. However, in arguments, clarity and consistency are
essential. The responsibility falls on the person presenting the argument to ensure that key terms are used

consistently throughout and always refer to the same concept or idea each time they appear.

This fallacy typically occurs when a word with multiple meanings shifts subtly during the course of an
argument. Sometimes, this shift is obvious and easy to spot, but in many cases, it can be surprisingly subtle

and require careful attention to detail to identify.

For example, consider the following argument: “Only man is rational. No woman is a man. Therefore, no
woman is rational.” In this case, the word “man” is first used to mean “human beings in general”, and then
it shifts to mean “male humans”. The conclusion relies entirely on this shift in meaning to create a faulty

argument.

While examples like this one are blatant, many instances of equivocation are much more difficult to detect

because the shift in meaning can be nuanced or context-dependent.



133 | 35 FALLACIES OF AMBIGUITY

Equivocation is sometimes paired with the shifting goalposts fallacy, where the criteria for evidence or
reasoning are subtly adjusted during a discussion. In such cases, someone may change the definition or

expectation tied to a key term, making their argument harder to challenge.

For instance, someone might say: “Science can’t explain love.” When presented with studies on the biology
of love, they might shift the definition of “love” from something biological and chemical to something
spiritual or metaphysical. This shift in definition undermines the discussion because it redefines the original

premise to avoid being addressed directly.

To address equivocation, it is essential to clarify key terms by asking for clear and consistent definitions of
important words or phrases. Pay close attention to where a term seems to shift meaning midway through

the argument and ensure that key terms remain consistent from premise to conclusion.

The equivocation fallacy relies on the ambiguity of language to mislead or confuse. While some cases
are easy to spot, others demand careful analysis and attention to detail. Ensuring that key terms are
clearly defined and consistently applied throughout an argument is vital for maintaining logical clarity
and validity. By identifying and addressing subtle shifts in meaning, we can prevent this fallacy from

undermining rational discourse.

Figure 3.5.1 shows a few more examples of the equivocation fallacy:

| want to have myself a

merry little Christmas, | | don't think sexual

Inference to _ refyse to do as the song - Premise preference should have —0—- EQUIVOCATION
conclusion anything to do with
suggests and make the e vy et
yuletide gay. joying Y.

A feather is light [not

’ heavy], what is light Inference to ...a feather cannot be
@ —Fremise— [bright] cannot be dark, — conclusion ] dark. —@ | EQuocaTioN
and therefore...

All jackasses [male
donkey] have long ears,
.—Premise— Carl is a jackass — Inference to ..Carl has long ears. 0_- £ QUIVOCATION
[annoying person], and conclusion ——
therefore...

Figure 3.51. Additional examples of the equivocation fallacy by Michael Ireland in Mastering Thinking is
used under a CC BY-SA licence

Amphiboly

The amphiboly fallacy occurs when the structure or grammar of a sentence creates ambiguity, leading to
multiple interpretations that can mislead or distort reasoning. Unlike equivocation, which involves shifting

the meaning of a single word, amphiboly arises from poorly constructed or ambiguous phrasing in an entire
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sentence or phrase. This ambiguity often allows an argument to be interpreted in more than one way,

sometimes leading to faulty conclusions.

In many cases, amphiboly happens unintentionally due to awkward sentence structure or misplaced
modifiers, but it can also be deliberately crafted to obscure meaning and make a weak argument seem
stronger. The responsibility lies with the person presenting the argument to ensure that their phrasing is

clear, precise, and unambiguous.

For example, consider the sentence: “I shot an elephant in my pyjamas.” The structure of this sentence
leaves room for two interpretations: either the speaker was wearing pyjamas when they shot the elephant,
or the elephant was somehow wearing the pyjamas. The ambiguity arises from the placement of the phrase

“in my pyjamas”, making it unclear which subject the phrase modifies.

In arguments, amphiboly can be more subtle but equally misleading. Take this example: “The professor
said on Monday he would give a lecture on ethics.” Here, it is unclear whether the professor made
the statement on Monday or if the lecture will take place on Monday. This ambiguity creates room
for misunderstanding and allows different interpretations to serve as a convenient escape for someone

unwilling to clarify their reasoning.

Amphiboly can also intersect with other fallacies, such as red herrings or shifting goalposts, where the
ambiguity is used strategically to divert attention or shift the focus of an argument. By leaving a sentence
or phrase open to multiple meanings, the person using amphiboly can evade accountability or avoid

addressing the central issue directly.

To address amphiboly, it is essential to clarify ambiguous phrasing by asking the speaker to restate their
argument in clearer terms. Pay close attention to grammatical structure and context, and identify any
points where a sentence could plausibly have more than one interpretation. In cases where the meaning

remains unclear, insist on a precise explanation to ensure the argument can be properly evaluated.

The amphiboly fallacy highlights how poor grammar or sentence construction can distort reasoning and
obscure the clarity of an argument. While some examples are obvious and humorous, others are far more
subtle and demand careful analysis. Ensuring that sentences are well-structured and unambiguous is critical
for maintaining logical consistency and clarity in arguments. By identifying and addressing amphiboly, we

can prevent ambiguous phrasing from misleading discussions or undermining valid reasoning.

Figure 3.5.2 shows a few more examples of the amphiboly fallacy:
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Last night | caught a itis important to keep

—Premise——  prowler in my pyjamas. —— Inferenceto | your pyjamas locked up AMPHIBOLY
Therefore... conclusion securely where no one
else can get them.
Don't just let interest rates drown you, let a financial broker help. AMPHIBOLY

Eight new choir robes are currently needed, due to the addition of several new

members and to the deterioration of some older ones. AMPHIBOLY

Figure 3.5.2. Additional examples of the amphiboly fallacy by Michael Ireland in Mastering Thinking is
used under a CC BY-SA licence

Fallacy of Composition

The fallacy of composition occurs when someone assumes that what is true of individual parts must also
be true of the whole they make up. In other words, if certain components of a system or group have specific

qualities, it is assumed that the entire system or group will automatically share those same qualities.

At first glance, this may seem like an obvious or trivial mistake. After all, it is common sense that a whole is
not always simply the sum of its parts. However, this fallacy is far more common than it appears and often
goes unnoticed in everyday conversations, marketing campaigns, and even policy discussions. Its persuasive
power comes from the instinctive assumption that scaling up from individual characteristics to collective

outcomes is inherently logical.

This reasoning becomes problematic because properties that exist at the level of individual components
do not always transfer cleanly to the collective whole. Complex systems often exhibit emergent properties,
where the group or system behaves in ways that are not directly predictable from the traits of its individual

parts.

For example, someone might say, “Each player on our team is the best in their position, so our team will
be the best in the league.” While it might seem reasonable at first, team success depends on collaboration,
strategy, and teamwork, not just individual talent. A collection of exceptional players does not

automatically guarantee an exceptional team performance.

Another example is the claim, “Every brick in this building is lightweight, so the entire building must be
lightweight.” While each brick may indeed be light, the combined weight of thousands of bricks creates
an extremely heavy structure. In both cases, the error arises from failing to recognise how properties at the

individual level interact or change when scaled up to the collective level.
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This fallacy becomes especially problematic when applied to social systems, economic policies, or scientific
reasoning. For example, an economic policy that benefits individuals might unintentionally harm the larger
economy when scaled up, due to systemic effects that don’t exist at the individual level. Similarly, assuming
that a successful business team can be replicated identically across different contexts ignores the unique

group dynamics and environmental factors that contribute to collective success.

The fallacy of composition also shares similarities with other reasoning errors. It contrasts with the fallacy
of division, where someone assumes that what is true of the whole must also be true of its parts.
Additionally, it overlaps with hasty generalisation, where conclusions about an entire population are drawn

from observations of a small, unrepresentative sample.

This reasoning error is sometimes referred to by other names, including the Exception Fallacy and Faulty
Induction. Regardless of the terminology, the core issue remains the same: the assumption that individual

traits will scale up predictably to a collective level often overlooks key systemic dynamics.

To avoid falling into this trap, it is essential to carefully analyse the relationship between the parts and the
whole. Ask whether the quality in question logically scales up when applied collectively. Consider whether
emergent properties, which are traits or behaviours that arise only at the collective level, might alter the
expected outcome. Finally, remain sceptical of blanket assumptions that project individual characteristics

onto entire systems or groups.

The fallacy of composition serves as a reminder that reasoning from parts to wholes must be approached
with careful analysis and a recognition of complexity. While there are instances where such reasoning
holds true, it cannot be assumed as a universal rule. Developing an awareness of this fallacy helps us avoid

oversimplified conclusions and ensures more precise, logical reasoning when evaluating collective claims.

Figure 3.5.3 shows a few more examples of the composition fallacy:

If someone slands up Therefore, if everyone
.—Premise— outof their seatata | Inference to stands up, they will all _o_.. COMPOSITION
cricket match, they can conclusion see better.
see better.

Therefare, if all the

. If a runner runs faster,
@ —Fremise— | the race. ——— Mferenceto gt runners run faster, they —0—- COMPOSITION
: conclusion can all win the race.

Because cars create ...cars must be less of a

._Premise_ less pollution than — Inferenceto _o| pollution problem than —0—» COMPOSITION
buses... conclusion buses.

Figure 3.5.3. Additional examples of the composition fallacy by Michael Ireland in Mastering Thinking is
used under a CC BY-SA licence
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Fallacy of Division

The fallacy of division occurs when someone assumes that what is true of a whole must also be true of its
individual parts. In other words, if a group, system, or collective possesses a certain characteristic, it does

not automatically follow that each member or component of that group shares the same characteristic.

This reasoning error is essentially the reverse of the fallacy of composition, where properties of individual
components are incorrectly projected onto the whole. In both cases, the mistake stems from failing to
recognise the distinction between collective and individual properties. While characteristics can sometimes
scale up from individuals to the group, or down from the group to individuals, they often do not, especially

in complex systems where emergent properties or interactions between components play a crucial role.

For example, someone might claim, “The university is prestigious, so every professor working there must
also be prestigious.” While the university as a whole may have an outstanding reputation, not every
individual professor automatically shares that prestige. Institutional reputation depends on a collective
contribution from faculty, administration, resources, and historical achievements, not solely on individual

members.

Another example is the statement, “The basketball team is unbeatable this season, so every player on the
team must also be unbeatable.” While the team might indeed be performing exceptionally well, its success
likely comes from collaboration, strategy, and group dynamics, rather than every player being exceptionally

skilled on their own.

The fallacy arises because group-level characteristics do not always scale down to individual members.
Outcomes or traits observed at the collective level often emerge from systemic interactions, cooperation, or

structural factors, which are elements that do not necessarily translate to isolated parts.

This reasoning error becomes especially harmful when it fuels stereotypes or unjust assumptions about
individuals based on group-level data. For example, one might say, “Statistically, members of Group X have
lower average educational outcomes; therefore, this specific individual from Group X must also be poorly
educated.” This assumption is both unfair and logically flawed, as group averages cannot reliably predict
individual characteristics. Data about collectives should always be interpreted with caution, especially

when applied to specific cases.

The fallacy of division shares similarities with other logical missteps. It contrasts with the fallacy of
composition, where individual traits are incorrectly projected onto a collective group. Additionally, it
bears some resemblance to hasty generalisation, where broad conclusions are drawn from a small or
unrepresentative sample. However, while hasty generalisation typically scales upward from a limited

observation, the fallacy of division scales downward from a group-level observation.

This reasoning error is sometimes referred to by other names, such as False Division or Faulty Deduction.

While the term “deduction” in this context can be somewhat confusing, the core issue remains the same:



3.5 FALLACIES OF AMBIGUITY | 138

assuming that group-level properties apply uniformly to individual members without sufficient

justification.

To avoid committing the fallacy of division, it is essential to carefully examine the relationship between
the whole and its parts. Ask whether the property in question logically transfers from the collective to
the individual. Be cautious of overgeneralisations based on averages or group characteristics and always
consider the context, including whether the observed property depends on systemic factors or collective

dynamics rather than individual traits.

The fallacy of division serves as a reminder that group-level truths cannot always be applied to individual
members without careful analysis. While some properties may indeed scale down, many do not.
Recognising this fallacy helps us avoid stereotyping, challenge faulty assumptions, and analyse arguments

with greater precision and fairness.

Figure 3.5.4 shows a few more examples of the division fallacy:

Because professional every professional
.—Fremise— sports players are paid Inferenceto __,| sports player must be | . » DIVISION
outrageous salaries... conclusion rich.
J .
\
In general, the American the defendant got a fair
@) —>remise—  judicial system isa fair . Inferenceto __ | (rial and was not | . > DIVISION
system. Therefore... conclusion executed unfairly.
J ¥

"\ r o
The United States is the everyone in the United
.—Premise— richest country in the . Inferenceto ___ | States must be rich and | . > DIVISION
world. Therefore... conclusion live well.

Figure 3.5.4. Additional examples of the division fallacy by Michael Ireland in Mastering Thinking is used
under a CCBY-SA licence

Moving the Goalposts

The “moving the goalposts” fallacy occurs when someone changes the criteria for success or acceptance in
an argument after those criteria have already been met. This tactic ensures that no matter how valid or well-

supported an opponent’s evidence or reasoning may be, it can never fully satisty the evolving standards.

The metaphor originates from sports, where physically moving the goalposts would make scoring a goal
impossible. In debates or discussions, the effect is the same: the standards for evidence or reasoning are
repeatedly adjusted, often in increasingly unreasonable ways, to ensure that the original claim remains

perpetually unproven.

This fallacy often appears when someone is unwilling to concede defeat, even when their opponent has
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provided clear and compelling evidence. For example, a sceptic might demand, “Show me evidence of
evolution happening today.” When presented with valid examples, they might respond with, “That’s
not enough; show me an example of entirely new genetic information arising by random processes.” In
this case, the criteria for acceptable evidence keep shifting, making it impossible to satisfy the demands.
The tactic guarantees that the person moving the goalposts can always claim the evidence is insufficient,

regardless of how well it meets the original request.

The issue with moving the goalposts is that it creates unfair standards that prevent meaningful resolution.
First, it establishes an intellectual dishonesty, as the person employing the tactic demonstrates a lack of
genuine openness to evidence or reasoning. Second, it leads to endless demands where the discussion

becomes circular, with no clear way to reach a conclusion.

This fallacy thrives in ambiguous discussions, especially when terms like “proof”, “evidence”, or
“compelling reason” are left undefined. Without clarity on what constitutes acceptable evidence, one party

can continuously shift expectations, making productive dialogue impossible.

To avoid falling into this trap, it is important to define clear standards at the outset of a discussion. Both
parties should agree on what counts as acceptable evidence or reasoning before proceeding. Once these
standards are established, they should remain consistent throughout the discussion. If someone begins
altering their requirements, it is essential to politely call out the inconsistency and redirect the conversation

back to the original agreement.

For example, a clear agreement might sound like this: “If I can show you two independently verifiable
examples of evolution happening today, will you accept that as evidence?” Establishing this kind of

standard sets clear expectations and reduces the likelihood of goalpost-shifting later in the discussion.

The “moving the goalposts” fallacy is sometimes referred to by other names, including Raising the Bar,
Shifting Sands, Gravity Game, and Argument by Demanding Impossible Perfection. Each of these terms
highlights the same core issue: unfairly altering the conditions for acceptance after the discussion has

already begun.

Ultimately, the “moving the goalposts” fallacy undermines productive dialogue by preventing arguments
from reaching a fair and meaningful resolution. Avoiding this fallacy requires clear agreements about what
constitutes valid evidence, a commitment to consistent standards, and a willingness from all parties to
engage in good-faith reasoning. By maintaining these principles, discussions can remain focused, fair, and

intellectually honest.

Figure 3.5.5 shows a few more examples of the moving the goalposts fallacy:
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You're so weak you can't even lift this box! ... All right, | see you can lift that (i MOVING THE

. box, but you're still weak. | bet you can't lift this bigger box! > GOALPOSTS
Susan: No! | won't marry you. Stewart: Why? First you said that if | got a good

career, you would marry me. Then you said that if | got a good job, you would MOVING THE

. marry me. After that you said if | got a nice car, you would marry me. What do l— GOALPOSTS

you want now?

Jeff: Homeopathy works. Show me a study that proves otherwise. Megan:

.7 Okay. Here is a double blind, placebo-controlled study showing that it doesn't ——[ 11— zg::}%;?;
work. Jeff: Okay, but that's one study. That doesn't prove anything.

Figure 3.5.5. Additional examples of the moving the goalposts fallacy by Michael Ireland in Mastering
Thinking is used under a CC BY-SA licence
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3.6. COGNITIVE BIASES

By Michael Ireland, adapted by Marc Chao and Muhamad Alif Bin
Ibrahim

Many of the fallacies we have discussed are so persuasive because they tap into our cognitive biases, which
are built-in tendencies that make us vulnerable to flawed reasoning, incomplete evidence, ambiguous
language, and irrelevant distractions. These biases can significantly interfere with our ability to think
critically and rationally, which is precisely the focus of this chapter. One of the primary reasons we often fail

to reason effectively is our blindness to these cognitive biases and the subtle ways they shape our judgement.

Cognitive biases are systematic patterns of deviation from rational judgement, where the framing or
context of information distorts how we perceive, evaluate, and decide. As we have already explored, humans
rely on mental filters and shortcuts (heuristics) to process information quickly and efhiciently. These mental
shortcuts evolved not to guarantee accuracy or correctness, but to help us make fast and generally useful
decisions in survival-oriented contexts. However, while heuristics can simplify complex decision-making,

they also introduce errors and distortions, making our reasoning more prone to mistakes.

While informal fallacies and cognitive biases both lead to flawed reasoning, they differ in their origins and
how they manifest. Informal fallacies are errors in the structure or content of an argument, often resulting
from poor reasoning, misrepresentation, or misuse of evidence. They are typically identifiable within
the framework of a specific argument. In contrast, cognitive biases are deeply ingrained psychological
tendencies, which are systematic patterns of thought and judgement that operate subconsciously. Fallacies
are usually found in external arguments, while biases are internal habits of thought that influence how we

interpret and construct those arguments in the first place.

At this point, it might feel like this chapter is turning into something of a ‘listicle’, which is a term often
used for articles that are structured as lists rather than fully developed discussions. That is because, just like
informal fallacies, cognitive biases are commonly presented in categorised lists. A quick online search will
return titles like “The Top 10 Cognitive Biases You Need to Know” or “S Cognitive Biases That Shape Your
Thinking”. However, the goal here is not to overwhelm you with an exhaustive catalogue but to introduce

a foundational set of key biases that will enable you to recognise and understand others more easily.

In cognitive psychology, particularly in the context of cognitive therapy, the term ‘cognitive bias’ takes
on a more specific meaning. It refers to habitual patterns of distorted thinking, often referred to as

cognitive distortions, that contribute to and exacerbate emotional distress, anxiety, and depression. If you
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are studying psychology, you will likely encounter these concepts in more detail. For the purposes of this
chapter, however, we are using the term ‘cognitive bias’ in a broader sense, referring to general thinking

habits that can lead to reasoning errors.

One of the most intriguing and ironic aspects of cognitive biases is our tendency to easily spot them in
others while remaining oblivious to them in ourselves. This bias, in itself, is a cognitive bias. It is incredibly
common to notice flawed reasoning, selective interpretation, or emotional decision-making in someone else

while overlooking the same patterns in our own thought processes.

For this reason, it is crucial to remain open to feedback from others when they point out potential biases
in your reasoning. If you are like most people, and you are, you likely have a few cognitive biases that you
are unaware of. Recognising and acknowledging them is the first step toward more accurate, balanced, and

reflective reasoning.

The Dunning-Kruger Effect

The Dunning-Kruger Effect describes a fascinating and counterintuitive phenomenon: the less someone
knows about a topic, the more confident they are in their knowledge. You have likely encountered this

effect in everyday life, even if you were not aware it had a name.

This cognitive bias was first formally described by psychologists David Dunning and Justin Kruger in
their influential 1999 study titled “Unskilled and Unaware of It: How Difficulties in Recognizing One’s
Own Incompetence Lead to Inflated Self-Assessments.” In essence, the Dunning-Kruger Effect highlights
a troubling truth: the less knowledge or skill someone has in a given area, the less capable they are of

recognising their own limitations.

At its core, the effect shows that ignorance breeds overconfidence. People with limited understanding of a
subject often overestimate their expertise because they lack the self-awareness to recognise their own gaps
in knowledge. On the other hand, individuals who possess genuine expertise tend to be more cautious and
humble in their assessments, often underestimating their own competence because they are keenly aware

of what they do not know.

Even Charles Darwin observed a version of this effect long before it was given a formal name, writing that

“Ignorance more frequently begets confidence than does knowledge.”

The Dunning-Kruger Effect serves as a powerful reminder of the importance of intellectual humility and
the need for self-awareness in evaluating our own abilities and knowledge. Understanding this bias can
help us approach unfamiliar topics with a more balanced perspective and encourage more thoughtful self-

assessment.
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Confirmation Bias

Confirmation bias is one of the most widespread and influential cognitive biases. At its core, confirmation
bias refers to our tendency to seek out, interpret, remember, and give more weight to information that

supports our existing beliefs, while ignoring or downplaying evidence that contradicts them.

This bias stems from our deep psychological attachment to being right. Changing our minds is
uncomfortable, mentally taxing, and often feels like admitting failure. As a result, we become emotionally

invested in our existing beliefs and subconsciously filter the world to reinforce them.

In the Information Age, confirmation bias has become an even bigger problem. With unlimited access to
information online, it is incredibly easy to find articles, studies, or opinions that align with whatever belief
we already hold. A quick Google search can provide endless “evidence” to validate almost any position,
no matter how flawed or incorrect. This creates an echo chamber effect, where we shield ourselves from

opposing viewpoints and avoid confronting the possibility that we might be wrong.

But confirmation bias does not just affect what information we seek out, it also influences how we process
and remember evidence. When presented with two pieces of evidence, one that supports our belief and one
that challenges it, we are far more likely to scrutinise and dismiss the contradictory evidence while readily
accepting the supporting evidence. Furthermore, we are more likely to remember the confirming evidence

and forget or distort the contradicting information over time.

Understanding confirmation bias is essential for critical thinking because it reminds us to approach
evidence and opposing viewpoints with intellectual humility and an open mind. Overcoming this bias
requires a conscious effort to actively seek out disconfirming evidence, question our assumptions, and

evaluate all evidence with equal scrutiny, regardless of whether it aligns with our preexisting beliefs.

Self-Serving Bias

Self-serving bias refers to our natural tendency to attribute positive outcomes to our own actions or
character while blaming negative outcomes on external factors. In essence, we protect our self-esteem by

taking credit for successes and shifting blame for failures onto something, or someone, outside of ourselves.

This bias serves an important psychological function: it helps us maintain a positive self-image and avoid
feelings of guilt, shame, or inadequacy. When something goes well, we are quick to attribute the success to
our skills, intelligence, or effort. However, when something goes wrong, we are equally quick to point to

bad luck, other people’s mistakes, or uncontrollable circumstances as the cause.

A classic example can be seen in the aftermath of a car accident. Both drivers involved are far more likely

to blame the other party, even if they themselves contributed to the collision. Similarly, in academic or
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professional settings, people often credit their hard work and intelligence for their successes but blame

unfair teachers, bad bosses, or difficult circumstances for their failures.

Interestingly, self-serving bias does not operate the same way in everyone. Individuals with low self-esteem
or depression may actually experience a reversed self-serving bias. In these cases, people are more likely to
blame themselves for negative outcomes and attribute positive outcomes to luck or external factors, further

reinforcing their negative self-perception.

Understanding the self-serving bias is essential for developing self-awareness and accountability.
Recognising when we are falling into this pattern can help us take responsibility for our actions, learn from
failures, and grow from our experiences rather than defaulting to protective but ultimately unproductive

mental habits.

The Curse of Knowledge and Hindsight Bias

Knowledge, while valuable, comes with its own set of drawbacks. One of these is the curse of knowledge,
sometimes referred to as the curse of expertise. This bias occurs when someone who is well-versed in a
topic fails to recognise how much less others may know about it. Experts, such as lecturers or seasoned
professionals, often assume that their audience shares their foundational understanding. This assumption
can lead to poor communication, misunderstandings, and unrealistic expectations about how others will

interpret or act on information.

The problem arises because once we have fully integrated a piece of knowledge into our understanding
of the world, it becomes intuitive and seemingly obvious. Explaining something to someone without that
foundational knowledge suddenly feels far more difficult than we realise. This creates barriers to teaching,

collaboration, and even predicting how others might respond in certain situations.

Closely related is hindsight bias, which deals not with knowledge but with events and outcomes. After
something significant happens, it feels inevitable in retrospect, even if it was not obvious beforehand. This
bias convinces us that we “knew it all along” or that the outcome was clearly predictable. However, this

false sense of foresight overlooks the uncertainty and complexity present before the event occurred.

A common example of hindsight bias can be found in studying historical events. When analysing the events
leading up to World War I, for instance, it is tempting to wonder how experts at the time failed to see the
impending crisis. With the clarity of hindsight, every detail appears to have been a clear warning sign, even

though those living through the events were navigating ambiguity and incomplete information.

Both the curse of knowledge and hindsight bias highlight how our perspective on knowledge and events
changes once we have additional information. Being aware of these biases can help us communicate more
effectively, remain humble about what we “knew” beforehand, and approach complex situations with a

clearer understanding of uncertainty and perspective.



145 | 3.6. COGNITIVE BIASES

Optimism and Pessimism Bias

Humans have a notoriously poor grasp of probability, and optimism and pessimism biases are clear
examples of this shortcoming. These biases influence how we perceive the likelihood of positive or negative
outcomes, and they often lead us to make flawed judgements about future events. Our ability to accurately
assess probabilities is heavily influenced by factors such as our personality, mood, and the nature of the

situation we are evaluating.

Optimism bias leads us to overestimate the likelihood of positive outcomes and underestimate the risk
of negative ones. For example, many university students surveyed believe they are less likely to experience
negative life events, such as divorce or alcohol addiction, compared to their peers. At the same time, they
tend to overestimate their chances of positive outcomes, like owning a home or living past the age of 80.
These skewed perceptions are often reinforced by confirmation bias, which makes it easy for us to focus on

evidence that supports our optimistic expectations while dismissing contradictory information.

Conversely, pessimism bias causes people to overestimate the likelihood of negative outcomes and
underestimate positive possibilities. While optimism and pessimism biases seem like opposites, they can
actually coexist within the same person, depending on the specific scenario. For example, someone might
feel overly optimistic about their career prospects while simultaneously being overly pessimistic about their

health outcomes.

It is also worth noting that pessimism bias can be more pronounced in individuals with mental health
conditions, such as depression. These individuals may consistently interpret future events with an

exaggerated sense of risk or inevitability of failure.

Ultimately, both optimism and pessimism biases reveal how subjective and unreliable our assessments
of probability can be. Recognising these biases helps us approach future planning with greater realism
and balance, making us more aware of our tendency to lean too far in either direction when predicting

outcomes.

The Sunk Cost Fallacy

The sunk cost fallacy occurs when we continue investing time, money, or effort into something simply
because we have already invested so much, even when it no longer makes sense to do so. A sunk cost
refers to any expense, whether financial, emotional, or in terms of time, that has already been incurred and
cannot be recovered. Rational decision-making tells us that these past costs should not influence our future

choices, but our emotions and psychological biases often override this logic.

This fallacy leads us to overvalue past investments while undervaluing future or ongoing costs. Essentially,

the more we have invested in a decision, the harder it becomes to walk away, even when the most logical
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choice would be to stop. For example, someone might overeat at a buffet because they feel they need to “get
their money’s worth”, even if they are uncomfortably full. Similarly, a business might continue funding a
failing project simply because they have already poured significant resources into it, rather than redirecting

those resources to something more promising.

At its core, the sunk cost fallacy exploits our emotional attachment to past investments. We are naturally
resistant to the idea of “wasting” what we have already putin, even if persisting results in further losses. The
belief that we must “see it through” creates a powerful psychological pull, making it feel like abandoning

the effort is a failure rather than a wise strategic choice.

Recognising the sunk cost fallacy involves a shift in perspective; learning to evaluate decisions based on
their future value and potential outcomes rather than past investments. By focusing on what can still be
gained (or avoided) moving forward, rather than what has already been lost, we can make more rational and

effective decisions.

Negativity Bias

Humans have a natural tendency to focus more on negative experiences and emotions than on positive
ones, even when their intensity is the same. This phenomenon, known as negativity bias, means that

negative events have a greater psychological impact on us than positive ones of equal significance.

For example, we are far more likely to fixate on an insult or mistake than to dwell on a compliment or
success. Even if the praise and criticism are equally strong, the criticism tends to linger in our minds, while
the praise fades more quickly. This imbalance is not just a quirk of personality; it is deeply rooted in how
our brains process emotional experiences. Negative emotions and events are registered more intensely, are

more easily recalled, and tend to dominate our thought patterns.

This bias serves an evolutionary purpose. Historically, paying close attention to potential threats or negative
events increased our chances of survival. However, in modern contexts, this bias can distort our perspective,
making us overly focused on problems, setbacks, or critical feedback while overlooking positive experiences

and successes.

It is important to note that negativity bias is distinct from pessimism bias. While negativity bias focuses
on how we process past and present events, pessimism bias is about our expectations for future events.
Understanding this distinction helps clarify how these biases influence our thoughts and emotions in

different contexts.

Recognising negativity bias allows us to be more intentional about balancing our focus on positive
experiences and not letting negative events dominate our mental space. By consciously acknowledging
and celebrating positive outcomes, we can counterbalance this natural tendency and develop a more even-

handed perspective on our experiences.
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The Backfire Effect

We like to think of ourselves as rational beings, ready to adjust our beliefs when presented with new facts
and evidence. However, reality tells a different story, one that becomes painfully clear after five minutes on
social media. Instead of welcoming evidence that contradicts our views, we often respond by digging in our

heels even deeper.

The backfire effect describes this counterintuitive reaction. When confronted with evidence that challenges
deeply held beliefs, instead of reconsidering our stance, we often become even more committed to our
original position. It is as if admitting we were wrong is so uncomfortable, so threatening to our sense of

self, that we would rather reject reason and evidence entirely.

Rather than softening our stance, new information can feel like an attack on our identity, triggering a
defensive response where we double down on our original belief, as though preparing for a long and

stubborn stand-off. This effect is especially common with beliefs tied to our identity, values, or worldview.

The irony of the backfire effect is that it often strengthens the very beliefs it seeks to challenge, making
productive conversations around controversial topics incredibly difficult. It is a psychological bunker
mentality: when challenged, we fortify our mental defences rather than opening the gates for reflection and

growth.

And like many cognitive biases, while it is easy to spot this behaviour in others, it is notoriously difficult to
notice in ourselves. Recognising the backfire effect in our own thinking requires humility, self-awareness,
and a willingness to sit with the discomfort of being wrong, which is a task far easier said than done.
Understanding this bias can help us approach difficult conversations with more patience, empathy, and a

focus on collaboration rather than confrontation.

The Fundamental Attribution Error

The fundamental attribution error highlights a common imbalance in how we explain behaviour, both our
own and others’. When judging our own actions, we tend to blame external circumstances, while when

judging others, we often attribute their behaviour to their character or personality.

For example, if we accidentally cut someone oft in traffic, we might excuse ourselves by saying, “I didn’t see
them” or “I was in a hurry.” In other words, we justify our actions by pointing to the situation we were in.
However, if someone else cuts us off, we are far less generous in our interpretation. Instead of considering
that they might be rushing to an emergency or simply did not see us, we are more likely to think, “What a

careless jerk!”

This bias occurs because it is easier to observe others’ behaviour than the situational factors influencing

them. When it comes to our own actions, we have a deeper understanding of our intentions, pressures, and
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constraints. But with others, we only see the outcome of their actions, not the invisible situational context

behind them.

This tendency to favour dispositional (personality-based) explanations over situational ones is also known

as the correspondence bias or attribution effect.

Recognising this bias is crucial because it affects our judgement, empathy, and relationships. By reminding
ourselves that everyone operates within their own set of circumstances, just as we do, we can approach

others’ behaviour with more understanding and less immediate judgement.

In-Group Bias

Humans have a natural tendency to categorise the world into social groups, which is how we make sense
of complex social dynamics. However, this inclination often leads to in-group bias, also known as in-group
favouritism. This bias refers to our tendency to favour people we perceive as part of our own group, viewing

them and the group as a whole, more positively than those outside it.

At first glance, this might not seem like a bias. After all, if we did not view our group positively, we would
probably just join a different one. Whether it is supporting a sports team, identifying with a cultural group,
or aligning with a political party, our group affiliations are deeply tied to our sense of identity and self-

esteem.

What is particularly striking about in-group bias is how easily it can emerge. Studies have shown that people
start displaying favouritism even when they are randomly assigned to completely meaningless groups, with
no shared history or meaningful connection. In these experiments, participants often favour their new
group members in everything from distributing rewards to forming opinions, even though the group itself

was created arbitrarily and holds no real significance.

This bias is not inherently malicious; it is a byproduct of our natural desire to belong and feel valued. Our
group memberships help shape our self-identity and reinforce our sense of self-worth. However, unchecked
in-group bias can lead to unfair treatment of others, reinforce stereotypes, and create unnecessary divisions

between groups.

Being aware of in-group bias allows us to reflect on our assumptions and judgements, encouraging us to
evaluate others based on their individual merits rather than group affiliations. In doing so, we can move

towards more balanced and fair interactions across different social groups.

The Forer Effect (also known as The Barnum Effect)

The Forer Effect, sometimes called the Barnum Effect, refers to our tendency to believe vague and general
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personality descriptions are uniquely tailored to us. This bias explains why people often find horoscopes,
personality tests, or fortune-telling surprisingly accurate, even when the descriptions are so broad they

could apply to almost anyone.

For example, a horoscope might describe someone as “strong-willed yet sensitive, often drawn to creative
pursuits and deeply caring for loved ones.” While these traits could easily apply to a wide range of people,
individuals often interpret them as being specifically about themselves, especially if they align with their

self-image.

This effect works because people tend to focus on details that feel personally meaningful while overlooking
the generic nature of the description. Essentially, we are drawn to self-relevance, even in statements

designed to be universally relatable.

A playful way to test the Forer Effect is to pretend you are a different zodiac sign when talking to someone
who strongly believes in astrology. You will likely find they quickly identify traits from that sign in your
behaviour or personality. And when you eventually reveal your true sign, they might simply brush it off

with a comment like, “Oh, well, that sign is known for being deceptive!”

This interaction also highlights how confirmation bias and the backfire effect can reinforce these beliefs.
Once someone feels their personality aligns with a description, they become resistant to evidence suggesting

otherwise.

The Forer Effect reminds us how easily we can fall into the trap of seeing patterns and personal relevance
in vague statements. Recognising this bias can help us approach generalised claims, whether in horoscopes,

personality quizzes, or marketing materials, with a more critical and discerning mindset.
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3.7. SUMMARY

By Marc Chao

Summary

Understanding logical, physical, and technological possibilities provides a robust framework for
evaluating what is achievable within various contexts. Logical possibility ensures coherence by
adhering to unchanging laws of logic, such as the law of non-contradiction, forming the
foundation for sound reasoning. Physical possibility is governed by natural laws, like Newton's
laws of motion and thermodynamics, which distinguish feasible scenarios from those defying
empirical reality. Technological possibility, dynamic and ever evolving, reflects humanity's ability
to innovate within logical and physical constraints, exemplified by advancements such as space
exploration and computing. Together, these categories offer a comprehensive lens for analysing
problems, testing arguments, and fostering responsible innovation rooted in reality.

Fallacies of insufficiency arise when arguments fail to provide adequate evidence or reasoning
to justify their conclusions, leaving them reliant on weak or unjustified assumptions. Examples
include hasty generalisations, which draw broad conclusions from limited or biased samples,
and post hoc fallacies, which mistakenly attribute causation based on sequential events without
proof. Slippery slope arguments predict exaggerated outcomes without substantiating each
step, while faulty analogies rely on superficial or irrelevant similarities. Appeals to unqualified
authority and ignorance substitute credible evidence with misplaced reliance on authority or the
absence of disproof. Circular reasoning assumes the conclusion within its premises, and false
dichotomies oversimplify complex issues into extreme, binary choices. Identifying these fallacies
enhances critical thinking by encouraging rigorous evaluation of evidence and ensuring
arguments remain logical, well-supported, and free from unwarranted assumptions.

Fallacies of irrelevance distract from the central claim by introducing unrelated premises rather
than addressing the argument directly. These include the ad hominem fallacy, where personal
attacks discredit an argument, and red herrings, which divert attention to irrelevant topics. The
tu quoque fallacy deflects criticism by highlighting perceived hypocrisy, while the straw man



3.7. SUMMARY | 152

fallacy misrepresents an opponent’s position to make it easier to refute. Emotional appeals,
another common type, rely on manipulation rather than evidence to persuade, though emotions
can play a role in moral or motivational reasoning when used alongside logic. Addressing these
fallacies helps maintain focus on the argument’s core, ensuring discussions remain logical,
relevant, and productive.

Fallacies of ambiguity exploit unclear or misleading language, creating the illusion of valid
reasoning by introducing confusion over meanings or phrasing. Equivocation occurs when a
word shifts meaning within an argument, while amphiboly arises from ambiguous grammar or
structure that leads to multiple interpretations. The fallacy of composition assumes that what is
true of individual parts applies to the whole, and the fallacy of division projects group-level
traits onto individuals. Moving the goalposts shifts evidence standards, rendering arguments
perpetually unprovable. These fallacies undermine logical reasoning by distorting clarity or
consistency, emphasising the importance of precise language, fair standards, and careful
analysis in maintaining valid arguments. Addressing these errors fosters clearer, more effective
discussions.

Cognitive biases are ingrained tendencies that distort judgement and reasoning, leaving us
vulnerable to flawed arguments, misinterpretations, and irrational decisions. These biases
operate subconsciously, shaping how we process information, evaluate evidence, and form
beliefs. Examples include the Dunning-Kruger Effect, where ignorance fosters overconfidence,
and confirmation bias, which leads us to favour information that aligns with existing beliefs
while disregarding contradictions. The sunk cost fallacy traps us into continuing commitments
based on past investments, and the fundamental attribution error attributes others’ actions to
character rather than context. Emotional and social biases, such as negativity bias, optimism
bias, and in-group bias, further skew perceptions. The Forer Effect demonstrates how we find
personal relevance in vague statements, while the backfire effect reveals resistance to changing
beliefs when challenged. Recognising these biases enhances critical thinking by fostering self-
awareness, intellectual humility, and balanced decision-making.
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CHAPTER 4: PERCEIVING AND
BELIEVING

How do we make sense of the world? Why do two people witnessing the same event often recall it so
differently? And how do our deeply held beliefs shape the way we perceive reality? In this chapter, we delve
into the intricate relationship between perception and belief systems, exploring how sensory information

is filtered, interpreted, and often reshaped by our prior knowledge, experiences, and biases.

Perception forms the foundation of how we navigate and understand our environment. It involves not
only the raw data gathered through our senses but also the complex processes our brain uses to organise
and interpret this information. However, perception is far from a flawless or static mechanism. It evolves
as we interact with new stimuli, influenced by factors such as attention, culture, and personal beliefs. This
chapter begins by examining the dynamic nature of perception, including the roles of bottom-up (data-

driven) and top-down (concept-driven) processes, and the fascinating interplay between the two.

From there, we explore how perception is not always aligned with objective reality. Through phenomena
like optical illusions, inattentional blindness, and the cocktail party effect, we uncover how our sensory
systems can deceive us. These examples serve as a reminder that what we perceive is not the world as it is,

but the world as our brain constructs it.

The chapter also introduces belief systems, which are the interconnected webs of ideas that shape how
we interpret our experiences and navigate the world. Our beliefs are both influenced by and influence our
perceptions, creating a dynamic feedback loop. Through illustrative experiments and theoretical insights,
we examine how beliefs act as filters for sensory input and how they can, in turn, be reinforced by what we

perceive.

Central to this exploration is the recognition of the biases and heuristics that underpin human cognition.
These mental shortcuts simplify the overwhelming complexity of the world but often come at the cost
of accuracy, leading to misinterpretations and errors. By understanding how biases like confirmation bias
and heuristics like chunking operate, we gain tools to critically evaluate our thought processes and improve

decision-making.

Finally, this chapter highlights the importance of adopting critical thinking attitudes, such as modesty,
openness, and intellectual courage, toward our perceptions and beliefs. Recognising the limitations of
our sensory systems and the fallibility of our mental models allows us to question assumptions, embrace

uncertainty, and remain flexible in the face of new evidence.
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Learning Objectives

By the end of this chapter, you should be able to:

« Understand the concept of perception: Define perception as the process of
interpreting sensory information and explain how it influences our understanding of the
world.

- Differentiate between bottom-up and top-down processing: Identify the
characteristics of bottom-up (data-driven) and top-down (concept-driven) processing
and understand how they interact to shape perception.

- Explain the role of attention in perception: Describe how selective and divided
attention influence what we perceive and provide examples such as the cocktail party
effect and inattentional blindness.

- Explore the influence of biases and heuristics on perception: Recognise how
cognitive shortcuts like heuristics and biases, including confirmation bias, shape our
interpretation of sensory data and decision-making.

- Analyse the impact of priming on perception and behaviour: Explain the concept
of priming, its unconscious influence on perception and behaviour, and provide examples
of its effects in social and cognitive contexts.

- Recognise the interaction between beliefs and sensations: Describe how beliefs
act as filters for sensory input and create a feedback loop that shapes both perception
and belief systems.

- Evaluate the role of cultural and personal factors in perception: Explain how
cultural backgrounds, personal experiences, and implicit biases influence perception and
highlight their implications for empathy and understanding.

- Develop critical thinking approaches to beliefs: Cultivate attitudes such as modesty,
openness, and intellectual courage toward beliefs, enabling a more objective and adaptive
approach to understanding and interpreting the world.
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4.1. PERCEPTION

By Judith Rafferty, adapted by Marc Chao and Muhamad Alif Bin
Ibrahim

Have you ever listened to two people recall an incident and found their stories so different that you
wondered if they were even talking about the same event? This striking divergence often stems from
differences in sensory perception and the many factors that shape and influence how people perceive events.

Sensory perception provides a useful starting point for understanding these differences.

In this section, we use the term perception to refer to the experiences that result from the stimulation of
our senses and the process of making meaning from those experiences. Perception is not static. Instead, it
evolves and changes based on the information we receive. While perception may often seem automatic, it
is actually a complex and dynamic process that supports our actions. Imagine how you would perceive the
world without your senses, such as sight, touch, smell, taste, or hearing. It would be impossible to navigate

or understand your surroundings.

To introduce the concept of perception, watch the video by CrashCourse: Perceiving is Believing: Crash

Course Psychology #7 up to 3:51.

@ One or more interactive elements has been excluded from this version of the text. You can

view them online here: https.//jcu.pressbooks.pub/critical-thinking-
psychology/?p=1225#0embed-1

In the video, Hank Green describes perception as “the top-down way our brains organise and interpret
information and put it into context” (we will explore the term “top-down” in more detail shortly). Every
brain is unique, shaped by a combination of genetic makeup and environmental factors during
development. This means that how we organise, interpret, and contextualise information is heavily
influenced by our nature, experiences, emotions, social environments, and cultures. Acknowledging our
own “lens” and biases, meaning how we perceive and assign meaning to incoming information, is essential
for developing strong critical thinking skills and appreciating the diverse perspectives people bring to

discussions and problem-solving situations.

It is also important to recognise that our perceptions are not always accurate and can be easily fooled. For
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example, watch this optical illusion video by eChalk, which demonstrates how our visual perception can
deceive us [2:05].

view them online here: https://jcu.pr ks.pub/critical-thinking-

psychology/?p=1225#0embed-2

@ One or more interactive elements has been excluded from this version of the text. You can

As Hank Green states in Perceiving is Believing: “Sometimes, what you see is not actually what you get.”
Similarly, Feldman Barrett (2017) explains in her book How Emotions Are Made that “you see what your
brain believes” (p. 78). Feldman Barrett refers to this phenomenon as “affective realism”, which she explores
in greater detail. Understanding that our beliefs influence our perceptions can also help us see how these

beliefs shape our emotions.

Bottom-Up and Top-Down Processing

Bottom-up processing is often described as “data-driven” because it begins with our sensory receptors.
These receptors gather sensory information from the environment and send signals to the brain, which
then processes the data to construct a perception. This type of processing relies solely on the sensory input

itself.

In contrast, top-down processing occurs when we interpret sensory information based on our prior
experiences, knowledge, and expectations. This is often referred to as concept-driven or schema-driven

processing because it uses pre-existing mental frameworks to make sense of what we perceive.

Take a look at the following image in Figure 4.1.1. What do you see? Spend a few moments trying to make
sense of the black blobs in the picture.



157 | 4.1. PERCEPTION

Figure 411. lllusion from The Intelligent Eye by Gregory (1970). All rights
reserved

If you have never seen this image before, you will likely continue seeing random black blobs, no matter
how long you look. This demonstrates how bottom-up processing, such as sensory stimulation alone, can
be insufficient to create an accurate perception. However, once you know what the picture depicts (a
Dalmatian sniffing the ground in front of a tree), your perception changes dramatically. As Feldman Barrett
(2017) explains, “once you have been cured of your experimental blindness” (p. 26), your brain groups

certain blobs as part of the Dalmatian and others as shadows in the background.

This shift occurs because neurons in your visual cortex adjust their firing, creating connections and outlines
that are not physically present in the image. Essentially, your brain constructs the Dalmatian based on your
new understanding of the image, a classic example of top-down processing. From this point onward, you

will likely recognise the Dalmatian in the picture every time you see it, thanks to your prior knowledge.

The Gestalt Approach

The Gestalt approach provides another perspective on how we understand and interpret perception,
offering principles that are highly relevant to critical thinking. Table 4.1.1 below lists the key principles of
the Gestalt approach.

One particularly interesting principle is “closure”, which refers to our tendency to fill in missing or
incomplete information to create a cohesive image. This principle extends beyond visual perception and
influences how we process and interpret information in general. In critical thinking, this tendency can lead
individuals to fill in gaps in knowledge or reasoning with assumptions that align with their pre-existing

beliefs or perspectives.



Table 4.1.1. Summary of Gestalt principles of form perception
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Principle

Figure-ground

Description

We structure input so that
we always see a figure

Example

At right, you may see a
vase Or you may see two
faces, but in either case,

Image

relationship (image) againsta ground  you will organise the
(background). image as a figure against a
ground.
You are more likely to see PR
Stimuli that are similar to  three similar columns = &
Similarity each other tend to be among the XYX characters X ¥
grouped together. at right than you are to see X v x
four rows.
Do you see four or eight
Proximity ZVe tend to group nearby images at r.ight? Principles o0
gures together. of proximity suggest that
you might see only four.
At right, most people see a
line of dots that moves
from the lower left to the
We tend to perceive upper right, rather than a
stimuli in smooth, line that moves from the oo®®
Continuity continuous ways rather left and then suddenly '
than in more turns down. The principle ¢ .
discontinuous ways. of continuity leads us to
see most lines as following
the smoothest possible
path.
We tend to fill in gaps in Closure leads us to see a % ‘ r
Closure an incomplete image to single spherical object at ~ v
create a complete, whole right rather than a set of p’ \A
object. unrelated cones. (4

Note: “Summary of Gestalt Principles of Form Perception” by J. A. Cummings & L. Sanders, Introduction to Psychology is used
under a CC BY-NC-SA licence

Gestalt Principles and Perceptual Hypotheses

Gestalt theorists explain that pattern perception, which is our ability to differentiate figures and shapes,
follows specific principles like closure, proximity, and similarity. These principles guide how we organise

sensory information into meaningful wholes. However, our perception does not always match reality.

Gestalt theorists argue that perception is guided by perceptual hypotheses, where our brains make educated
guesses when interpreting sensory information. These hypotheses are shaped by our personalities,
experiences, and expectations and help us generate a perceptual set (a mental framework for interpreting

sensory input). For example, research has shown that verbal priming can bias how people interpret


https://openpress.usask.ca/introductiontopsychology/chapter/seeing/
https://openpress.usask.ca/introductiontopsychology/
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en
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ambiguous figures, demonstrating how our expectations influence what we perceive (Goolkasian &

Woodbury, 2010, as cited in Stevens & Stamp).

The Depths of Perception: Bias, Prejudice, and Cultural
Factors

Perception is a complex process, influenced by sensations as well as personal experiences, biases, prejudices,
and cultural backgrounds. These factors can lead to significant differences in perception between
individuals. Research has revealed that implicit biases, such as racial prejudice, can significantly impact

perception.

For example:

* Studies have shown that non-Black participants are quicker to identify objects as weapons, and more
likely to misidentify non-weapons as weapons, when those objects are paired with images of Black
individuals (Payne, 2001; Payne, Shimizu, & Jacoby, 2005, as cited in Stevens & Stamp, 2020).

* Similarly, in video game studies, White participants made decisions to shoot armed targets more
quickly when the targets were Black, compared to non-Black targets (Correll, Park, Judd, &
Wittenbrink, 2002; Correll, Urland, & Ito, 2006, as cited in Stevens & Stamp, 2020).

This research has troubling implications, particularly when considering the many high-profile cases in
recent decades involving young people of colour being killed by individuals who believed, often mistakenly,
that these unarmed individuals posed a threat or were armed. Understanding how biases and cultural

factors shape perception is essential for addressing these issues and fostering critical thinking.

Naive Realism

Our perceptual systems function much like an augmented reality system, honed by millions of years of
evolution. Long before modern technology created games like Pokémon GO, our brains were augmenting
reality to help us interpret and navigate the world. While this system is a remarkable evolutionary

achievement, it can lead to errors when our perceptions do not align with what is actually “out there”.

One clear and entertaining way to observe this is through perceptual illusions. For example, in the centre
of Figure 4.1.2, you might see a downward-pointing white triangle. However, this triangle does not exist,
it is your brain’s top-down processing creating an illusion. Similarly, in Figure 4.1.3, you may see slanted
horizontal lines, but there are none; the lines are perfectly straight and parallel. Once again, your perceptual

system has augmented reality, creating an experience that does not match objective reality.
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Figure 412. “The
Kanizsa triangle optical
illusion” by Fibonacci is
used under a CC BY-SA
3.0 licence

Figure 41.3. “The Café Wall optical illusion” by Fibonacci is used under a CC BY-SA 3.0 licence

Without a healthy dose of science, psychology, and philosophy, many people have a commonsense view of
perception that is overly trusting. We tend to place too much faith in our senses, despite their numerous
flaws. This perspective is sometimes compared to that of a trusting lover who repeatedly falls for the same
lies, only to be betrayed again. In philosophy and psychology, a version of this overly trusting perspective is

known as naive realism.


https://commons.wikimedia.org/wiki/File:Kanizsa_triangle.svg
https://commons.wikimedia.org/wiki/File:Kanizsa_triangle.svg
https://commons.wikimedia.org/wiki/File:Kanizsa_triangle.svg
https://commons.wikimedia.org/wiki/User:Fibonacci
http://creativecommons.org/licenses/by-sa/3.0
http://creativecommons.org/licenses/by-sa/3.0
https://commons.wikimedia.org/wiki/User:Fibonacci
https://commons.wikimedia.org/wiki/User:Fibonacci
http://creativecommons.org/licenses/by-sa/3.0
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What is Naive Realism?

Naive realism is the belief that everyday objects, like desks, trees, or rain, exist as they appear to us (the
“realism” part) and that our senses give us direct and accurate access to these objects (the “naive” part).
According to this view, as we move through the world and interact with objects, they make contact with

our sensory systems (like our eye retinas and eardrums), and we perceive them exactly as they are.

This commonsense perspective is practical for navigating daily life. After all, it would be exhausting and
unproductive to constantly doubt what your senses show you. However, naive realism has its limitations.

Our sensory systems are far from infallible and leave us vulnerable to misperceptions and errors.
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4.2. SENSES AND SIGNALS

By Michael Ireland, adapted by Marc Chao and Muhamad Alif Bin
Ibrahim

The term “signal” often carries the implication of “information”. For example, when you pick up a radio or
cellular signal, you are receiving meaningful data. In discussions about information, “signal” is frequently
contrasted with “noise”, which refers to irrelevant or non-informative signals. Essentially, anything that
conveys information we are interested in can be considered a signal. Conversely, randomness does not
convey meaningful information, making it inherently noisy. This is because random processes, such as a
coin toss, cannot be predicted or correlated with anything else, and therefore carry no meaning or useful

information.

To illustrate this, imagine stargazing in search of a particular constellation. In this scenario, the signal is the
specific light emitted by the stars you are trying to observe, while the noise is the light coming from other,
irrelevant sources. Whether something is considered signal or noise depends on our goals and what we are

trying to detect.

Our senses and brains are remarkably adept at detecting, filtering, and processing signals amidst noise.
Much of this work occurs without conscious effort, allowing us to focus on what is most relevant.
However, this process is not infallible. It is influenced by various biases, which can shape how we perceive

and interpret signals.

The Sensory Apparatus: How We Detect Signals

An overview of how our body detects and processes signals provides a helpful foundation for
understanding sensation and perception. Our sensory system includes a network of receptors designed to
detect various signals. Some of these receptors are external, located on the surface of our bodies, such as
our eyes, ears, nose, and mouth, which function similarly to the peripherals of a computer, like a mouse
or keyboard. Others are internal, like pain receptors, which can be compared to a computer’s internal heat
sensors. External receptors detect forms of incoming energy (light, sound, smell, taste), converting them
into electrical signals that are transmitted to the brain. At this stage, the process of “sensation” occurs,

though no conscious “perception” or experience has yet taken place.

Raw sensations, on their own, are often not very useful until the brain processes them. However, there
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are exceptions, such as the rapid “fight or flight” response triggered by the detection of threats. This
automatic system bypasses conscious perception, producing immediate physical reactions to prepare the
body for action. For instance, sensations can initiate bodily responses to danger, like increased heart rate
or adrenaline release, even before we consciously feel fear. This recognition comes only after noticing our

physical reaction.

While this explanation of “bottom-up” sensation and perception is widely accepted, it is somewhat
oversimplified. It assumes that sensory signals are limited, clear-cut, and processed passively by the brain.
In reality, neither assumption holds true. Our environment is saturated with countless signals, along with a
significant amount of irrelevant noise. As the 19th-century psychologist William James famously observed,
the world of a newborn is a “blooming, buzzing confusion”. This description applies to the flood of signals

overwhelming our senses at any stage of life.

To make sense of this chaos, cognitive processes are necessary to guide the interpretation of sensory
input in a “top-down” manner. For example, while a newborn’s cognitive faculties gradually develop to
impose order on sensory input, an adult deprived of these top-down influences would experience the same
overwhelming confusion. Thus, perception is not a passive reception of sensory data but an active process

shaped by both incoming sensations and the brain’s interpretive mechanisms.

Our Senses in Bottom-Up and Top-Down
Processing

Cognitive psychology and perception theories distinguish between two key processes: top-down and
bottom-up. Top-down processing originates from the brain and mind, actively shaping what we perceive
based on prior knowledge, expectations, and context. In contrast, bottom-up processing builds perceptions
from raw sensory input, starting with the information gathered by our senses. Both processes work together

as we interpret and understand the world around us.

Perceptual illusions occur because they exploit the dominance of top-down processing over bottom-up
sensations, leading to perceptions that do not correspond to reality. For instance, in Figure 4.2.1 (known
as ‘Ebbinghaus’ or “Titchener Circles’), top-down influences relying on context make it challenging to

recognise that the two orange circles are actually the same size.
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Figure 4.2.1. “Ebbinghaus’ Titchener Circles” by Phrood~commonswiki is in the Public Domain, CCO

The distinction between top-down and bottom-up processes is a valuable framework for understanding
how we perceive and interpret the world. Both processes are essential, as our perceptions result from a

combination of bottom-up sensory input and top-down cognitive influences (refer to Figure 4.2.2).

The first role of our sensory perception system is to direct and discriminate incoming information. The
influence of top-down processes on sensation should not be seen as a drawback; it is, in fact, essential.
Without it, meaningful perception would be almost impossible. This aligns with William James’s idea of
the “blooming buzzing confusion”, which describes an unfiltered sensory world. For instance, the vast
number of photons striking the retina at any given moment would be overwhelming if our brains were not

actively focusing on specific signals while filtering out others.

One example of the necessity of top-down processing is the cocktail party effect, which enables us to focus
on a single voice in a noisy environment filled with competing sounds. The fact that we can filter out

countless voices to concentrate on one person speaking is a remarkable feat of perception.

In this light, perception is best understood as a creative act. Our brain and mind do not passively receive raw
sensory input; instead, they actively filter and transform it into meaningful perceptions. These perceptions
may or may not accurately reflect reality. Importantly, the goal of our sensory systems is not to produce
completely accurate representations of the world. Rather, they have evolved to create perceptions that
enhance our survival. For the brain, survival value is a higher priority than accuracy, and this shapes the way

we perceive and interpret the world around us.


https://commons.wikimedia.org/wiki/File:Mond-vergleich.svg
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Figure 4.2.2. “Top-down and bottom-up processing” by Michael Ireland is used
under a CCBY-SA licence

An example of how top-down processing can go wrong occurs in certain mental illnesses. Many mental
health conditions affect how we perceive the world around us. This is especially noticeable in psychotic
disorders, where people experience delusions (false beliefs) and hallucinations (auditory or visual
experiences that are not real). However, this phenomenon is also present in other mental health conditions,
though less obvious. For example, individuals with anxiety disorders tend to have an increased sensitivity to

and focus on signals they perceive as potentially threatening (Kindt & Van Den Hout, 2001). Additionally,

these individuals often struggle to distinguish between neutral and genuinely threatening stimuli (Laufer et
al., 2016). In these cases, the brain’s top-down processing actively shapes and alters primary sensory input,

influencing how sensations are perceived.

These top-down influences are not limited to mental illness. Many other factors also affect how we perceive
and interpret the world. One important group of influences aims to improve the speed and efficiency of our
cognitive processing. These influences are called heuristics, which are mental shortcuts that help us quickly

process information and make decisions.

Heuristics

Heuristics are strategies that serve as shortcuts for processing information and making decisions. They
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help simplify complex tasks by acting as “rules of thumb”, enabling us to quickly perceive and interpret
information while reducing the mental effort or resources required. However, heuristics come with a
significant drawback: they are prone to errors. These shortcuts often aim for “good enough” results rather
than perfectly accurate or optimal outcomes. As a result, while heuristics save time and mental energy, they

can also lead to biases and mistakes.

One example of a heuristic is the fight-or-flight response, which enhances survival by triggering a rapid
physiological reaction to perceived threats. This response can protect us in dangerous situations, but it can
also lead to false alarms, such as reacting to a coiled hose as if it were a snake. Another example of heuristics
in action occurs when we instinctively pay closer attention to our valuables around someone who fits a
stereotypical profile, such as a person with dreadlocks, shabby clothes, or face tattoos. This snap judgement
is based on a heuristic that may associate outward appearance with criminality, even though such features
are unrelated to a person’s behaviour. Reflecting more critically might lead us to realise the flaw in this

automatic assumption.

For further reading and examples of heuristics, the Verywell Mind website offers additional insights and

resources.

If you are unsure about how much you rely on heuristics in your daily thinking, consider the following
problems. Most people answer these incorrectly due to heuristic-based thinking. While the questions
themselves are not particularly difficult, your reliance on heuristics can make it easy to overlook the correct

answers. Once you see the solutions, you might find yourself thinking, “How did I miss that?”

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

ritical-thinking- ; #h

@ An interactive H5P element has been excluded from this version of the text. You can view it
online here:

Here is a final example: a logic puzzle created by Peter Cathcart Wason in 1966. In this puzzle, you are

presented with four cards, each with a number on one side and a colour on the other.

The rules are as follows:


https://www.verywellmind.com/what-is-a-heuristic-2795235
https://jcu.pressbooks.pub/critical-thinking-psychology/?p=35#h5p-11
https://jcu.pressbooks.pub/critical-thinking-psychology/?p=35#h5p-12
https://en.wikipedia.org/wiki/Wason_selection_task
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* The numbers can be either odd or even.
* The colours can be either blue or green.

* The claim to test is: “If a card shows an even number on one face, then its opposite face is blue.”

Your task is to determine which two cards need to be flipped over to test this claim properly.

IF A CARD SHOWS AN EVEN NUMBER ON ONE FACE,
THEN ITS OPPOSITE FACE 1S BLUE.

58 |

Figure 4.2.3. “Card task” Adapted by Michael Ireland (from Life of Riley) is
used under a CCBY-SA licence

A helpful tip is that if you got it wrong, you were likely focusing on confirming the statement rather than

attempting to falsify it.

We would not want to completely eliminate heuristics from our lives, as they are essential for managing
the overwhelming amount of cognitive processing and decision-making we face each day. However, to use
heuristics effectively, we must understand their influence on our thinking. Heuristics can be thought of
as mental shortcuts that “bias” us toward interpreting and understanding things in specific ways. While
the term bias often has a negative connotation, in this context, it simply refers to a tendency to process

information in a certain way, which can be either positive or negative.

Biases have evolved because they provide significant benefits. For example, overreacting to a coiled hose
(mistaking it for a snake) has clear survival value. However, some biases can be harmful. These are the ones
that distort our thinking, skew our judgement, and lead us away from the truth. When people refer to

“bias”, they are usually talking about this negative type.

A common example of a heuristic is a stereotype, which allows us to make quick, though often biased,
judgements about someone. While stereotypes may have had evolutionary advantages for survival, they

often lead to unfair or inaccurate assumptions.

In critical thinking, our primary concern is with heuristics that we call cognitive biases. These are systematic
patterns of biased thinking, and in many cases, the terms “heuristics” and “cognitive biases” can be used
interchangeably. As we explore this further, you will see how these concepts shape our perceptions and

decisions.


https://usq.pressbooks.pub/masteringthinking/chapter/chapter-3-perceiving-and-believing/
https://en.wikipedia.org/wiki/Wason_selection_task#/media/File:Wason_selection_task_cards.svg
http://creativecommons.org/licenses/by-sa/4.0
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Signal Detection & Transformation

As mentioned earlier, our bodies have many sense organs that detect inputs both from inside and outside.
These include the five basic senses most people are familiar with: sight (vision), hearing (audition), smell
(olfaction), taste (gustation), and touch (somatosensation). However, we actually possess far more than just

these five senses, and some scientists suggest we may have as many as 20.

Among these additional senses are ones we use daily without much thought. For instance, proprioception
allows us to sense the position of our body parts without looking at them (you can test this by closing your
eyes and touching your nose). Similarly, equilibrioception (sense of balance) and thermoception (sense of
temperature) are essential but often taken for granted. Other senses include chronoception (sense of time

passing) and kinaesthesia (sense of movement).

You might wonder: What does this have to do with critical thinking? The point is that all of these senses
are imperfect tools, sensitive to specific types of input but prone to errors. Understanding the limitations
and vulnerabilities of our sensory systems is key to developing the right mindset for critical thinking.
This includes cultivating humility about our beliefs and maintaining vigilance to account for how these

limitations influence how we form and revise our views.

The impressions our senses register provide raw data, but it is our brains that do the heavy lifting, such as
filtering, interpreting, and transforming this input into our picture of the world. Importantly, science has
shown that this sensory representation is neither complete nor entirely accurate. Our senses are bombarded
with billions of signals, and without the brain filtering and organising this data, we would be overwhelmed
and unable to function. These filters are essential for making sense of the world. Without them, we would
perceive everything as chaotic and incomprehensible, much like staring at those old Magic Eye pictures

(also called stereograms or autostereograms) until a clear image emerges.

For instance, Figure 4.2.4 contains a hidden image of the African continent on a globe. I placed it in the

image myself using a fun website that creates stereograms. See if you can find it.


https://en.wikipedia.org/wiki/Autostereogram
https://www.easystereogrambuilder.com/
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Figure 4.2.4. Stereogram - ‘Magic Eye'. All rights reserved

Almost all our senses function by transforming physical interactions with the external world into electrical
signals that the brain can process and interpret. These interactions include air vibrations striking the
eardrum or photons hitting the retina in the eye. Since the brain operates almost entirely through electrical
signals, it relies on this transformation to create our perceptions. Interestingly, these electrical signals are
very different from what we ultimately experience. Our perceptions are not raw representations of the

sensory data but are transformed into richer, more meaningful experiences by the brain.

For example, light is nothing more than electromagnetic radiation composed of vibrating energy packets
called photons. These photons vibrate at different wavelengths, and the retina in our eyes reacts to these
variations, giving us the experience of sight and colour. Similarly, sound is the brain’s interpretation of air
vibrations that hit the eardrum. Variations in the wavelengths of these vibrations result in the differences in
pitch that we perceive. This explains why space is completely silent, as without air, there are no vibrations
for our ears to detect, and sound cannot exist. As a result, the world outside of our sensory systems and
the brain’s creative processing is inherently silent and colourless. Much of what we experience, such as
colour and sound, is a product of top-down processing. Ironically, the most accurate depiction of reality
might be the old black-and-white silent films. This insight highlights how remarkably creative our brain is

in constructing a vibrant, colourful, and sound-filled world.

Our minds curate sensory information much like a museum curator organises exhibits to tell a cohesive

story. This can be observed in how psychological states influence perception. For example, when we are
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under stress, our sensory and perceptual systems shift focus to prioritise specific signals. A recent study even

found that stress impairs our ability to visually distinguish scenes (Paul et al., 2016). This phenomenon
has inspired numerous social media videos showcasing amusing pranks that take advantage of altered

perceptions under stress.

In addition to the brain’s top-down creative input, it is worth noting that our sensory organs are only
sensitive to a narrow range of signals. For instance, Figure 4.2.5 illustrates the tiny fraction of the
electromagnetic spectrum that our eyes can detect, which is less than a ten trillionth of all light waves.
Similarly, our hearing is limited to a small range of frequencies, from 20 Hz to 20 kHz. Air vibrates at
countless frequencies, yet our ears and brains only respond to a narrow slice of this spectrum. This means

the world is flooded with information and signals we are ordinarily unaware of.

Fortunately, humans have developed powerful instruments to extend our sensory capabilities, enabling us
to detect more of this hidden information. However, these tools come with their own unique challenges

and limitations in perception, which we will not delve into here.
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Figure 4.2.5. The Spectrum of Electromagnetic Radiation detected by Our Eyes by EM Spectrum is used
under a CCBY-SA 3.0 licence

This discussion highlights key points a critical thinker should consider when understanding the basic
processes of sensation and perception. One important fact to keep in mind is that these processes do not
work the same way for everyone. People often have different experiences of the exact same thing. A striking
example of this occurred in 2015 with the viral social media phenomenon #TheDress. This image revealed
significant differences in colour perception among individuals. Some viewers saw the dress as blue and
black, while others perceived it as white and gold, and even now, scientists are not entirely sure why. One

theory suggests that our eyes adapt to different types of lighting depending on our lifestyle. For instance,


https://www.sciencedirect.com/science/article/pii/S0306453016300063?casa_token=M4zYmsfy2G8AAAAA:ibnmrCEiHlmIGCGWBuI54AUcU78hT1EZLnYFfoyVBhh_ggl--3d3S2EeSGvcG1UoJiBrS0QnLQM
https://www.facebook.com/streetfx/videos/773155503428203/
https://commons.wikimedia.org/wiki/File:EM_spectrumrevised.png
https://creativecommons.org/licenses/by-sa/3.0/deed.en
https://www.independent.co.uk/news/uk/home-news/the-dress-roman-originals-cofounder-peter-christodoulou-says-viral-image-leaves-company-sitting-pretty-a6715786.html
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people who are night owls might be more accustomed to dim, cool lighting and see the dress as blue and

black, while early birds, accustomed to brighter, warmer lighting, may perceive it as white and gold.

This phenomenon illustrates that there are more individual differences in how our perceptual systems
function than we might have previously realised. It can be unsettling to recognise that two people with

perfectly functioning vision can look at the same object and see entirely different things.

Given these insights, the old saying “Seeing is believing” becomes far less certain. This should prompt us
to approach what we perceive with modesty and acknowledge the limitations and fallibility of our sense
organs in shaping our beliefs about the world. Recognising the vulnerabilities of our sensory systems is
the first step toward becoming a more critical consumer of sensory input. Understanding that we rarely
see the whole picture, and often do not even see an accurate one, can help counter overconfidence in our

perceptions.

Moreover, being aware of individual differences in sensory and perceptual processes enables us to better
understand others. This awareness fosters empathy and helps us appreciate differing beliefs and
worldviews. By acknowledging these variations, we become better equipped to navigate contrasting
perspectives. Finally, these issues underscore the importance of cultivating the attitudes discussed in the

previous chapters, particularly scepticism and open-mindedness when it comes to our sense perceptions.
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4.3. ATTENTION

By Judith Rafferty, adapted by Marc Chao and Muhamad Alif Bin
lbrahim

Our perceptions are significantly shaped by what we choose to focus on (Goldstein, 2019). Attention
acts as a filter, determining which parts of our environment we prioritise and how we interpret them. By
directing our attention to specific stimuli, we amplify their importance in our minds, while other stimuli
fade into the background. This process highlights attention as a critical factor in understanding how people
perceive and navigate their environments. However, there are different types of attention, each serving

unique purposes. Figure 4.3.1 below illustrates the distinctions between various types of attention.

In this section, we will explore selective attention and divided attention in greater detail. We will also
examine specific phenomena related to attention and how they influence perception, ultimately shaping

people’s experiences.

1)

SUTCEERN g Attention

¥

Figure 4.311. Different kinds of attention by K.
Perry used under a CCBY 4.0 licence

Selective Attention

Selective attention acts like a filter, allowing us to manage the constant flow of information around us.


https://creativecommons.org/licenses/by/4.0/
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This process helps us focus on specific inputs for further processing while ignoring others. Heen and
Stone (2006) use the example of two individuals, Eric and Fran, who had access to the same pool of
information, such as what was said during a work meeting, but each focused on different aspects of that

shared information.

The authors describe a phenomenon known as the “user illusion”, which refers to the belief that we
perceive everything around us when, in reality, we only take in a small fraction of the available information

(p. 344). This selective focus significantly influences how we interpret situations and form conclusions.

In the context of critical thinking, selective attention highlights the importance of being mindful of what
we focus on and what we might overlook. The example of Eric and Fran shows how selective attention can
shape individual perceptions and influence the narratives we construct about situations. By understanding
the filtering nature of attention, we can become more aware of our cognitive biases and work toward a more

balanced and comprehensive approach to evaluating information.

Cocktail Party Effect

The cocktail party effect is a fascinating demonstration of selective attention, which is our ability to focus
on specific stimuli while filtering out others. Imagine yourself at a lively party: the room buzzes with the
chatter of conversations, glasses clinking, music playing in the background, and perhaps the sizzle of food
being cooked nearby. Despite all this noise, you can effortlessly concentrate on a conversation with a friend,
tuning out the surrounding noise. This ability to selectively focus on one auditory source while ignoring

others is what defines the cocktail party effect.

The cocktail party effect hinges on the brain’s ability to process auditory information selectively. While it
might seem as though we are ignoring all other sounds, our brains are actually processing these background
noises at a lower level. This becomes evident when a stimulus outside our immediate focus grabs our
attention. For example, if someone across the room says your name or shouts an alarming word like “Fire!”,
your attention will immediately shift to that sound, even though you were not consciously listening for it.
This demonstrates the brain’s ability to monitor the environment for meaningful or relevant information

while maintaining focus on a primary task.

We rely on selective attention because of our limited cognitive capacity. However, our ability to ignore
irrelevant stimuli depends on two factors: the cognitive load of the task we are engaged in and the strength
of the task-relevant stimuli. For instance, the Stroop task is a classic example where it becomes challenging
to ignore irrelevant stimuli due to the powerful influence of task-relevant information. This interplay of

attention and cognitive load reveals how our minds prioritise information in complex environments.


https://faculty.washington.edu/chudler/java/ready.html
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Divided Attention

Divided attention refers to the ability to focus on two or more tasks simultaneously. It occurs when
we intentionally split our mental resources to manage multiple activities at once. This ability is essential
in many aspects of daily life, allowing us to perform tasks efficiently in environments where competing

demands are common.

For example, consider having a conversation while driving. Your attention is divided between processing the
road’s visual and spatial information, such as monitoring traffic and steering the vehicle, and interpreting
and responding to the conversation. Similarly, listening to music while working involves managing the

auditory input of the music alongside focusing on the details of your task.

Divided attention is particularly valuable in situations where multitasking is unavoidable, such as managing
household chores, engaging in collaborative work, or navigating social interactions while completing
errands. However, the degree to which we can successfully divide our attention depends on the complexity

of the tasks and the cognitive resources required for each.

While divided attention can seem like a superpower, it comes with significant limitations. Our brain’s
capacity to process information is finite, meaning that the more tasks we attempt to manage
simultaneously, the more likely we are to experience cognitive overload. This can lead to decreased accuracy,

slower reaction times, and poorer performance on all tasks involved.

The extent to which divided attention is successful depends on:

1. Task complexity: Simpler tasks that are routine or automatic, like folding laundry, are easier to
combine with other activities. However, when both tasks require higher levels of focus, such as
solving a complex problem while participating in a meeting, performance on one or both tasks will
likely sufter.

2. Cognitive resources: Some individuals are better at multitasking than others due to differences in
cognitive capacity and working memory. However, even those with strong cognitive skills experience

limitations when juggling demanding tasks.

It is worth noting that what we often call multitasking is, in many cases, attention switching rather than
true divided attention. Instead of processing multiple tasks simultaneously, our brain rapidly alternates
focus between tasks. For example, when you check your phone while working on a report, your brain is
switching back and forth between the two activities. Each switch requires cognitive effort, and this can

create a loss of efficiency known as the switching cost.

Divided attention may be an important skill in today’s fast-paced, multitasking world, but it has
consequences for our ability to process information effectively. For instance, attempting to multitask

during activities that require high levels of focus, such as driving, can increase the likelihood of errors or
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accidents. Studies have shown that distracted driving, where attention is divided between the road and

another task, such as texting, significantly impairs reaction times and decision-making.

Even in less critical scenarios, dividing attention can impact memory retention and the quality of work. For
example, listening to a podcast while studying may lead to poor recall of the study material because your

brain is splitting its resources between absorbing the audio content and processing the study information.

Inattentional Blindness

Attention is a cornerstone of perception. Without it, we cannot fully process or make sense of the stimuli
around us. It allows us to filter the overwhelming amount of sensory information we encounter and focus
on what we deem important. However, this focus comes at a cost, as demonstrated by the phenomenon

known as inattentional blindness.

Inattentional blindness occurs when we fail to notice a visible and seemingly obvious stimulus because
our attention is focused on something else. This phenomenon highlights the limitations of our perceptual
systems: while attention helps us concentrate on specific tasks or objects, it also causes us to overlook other,

potentially significant details in our environment.

A classic example of inattentional blindness is the experiment conducted by Daniel Simons and

Christopher Chabris (1999). If you have not already, take a moment to watch the video below [1:21].

@ One or more interactive elements has been excluded from this version of the text. You can

view them online here: https.//jcu.pressbooks.pub/critical-thinking-
psychology/?p=1232#0embed-1

In this study, participants were asked to watch a video of people passing a basketball and count how many
times players wearing white shirts passed the ball. During the video, a person dressed in a gorilla costume
walks through the scene, stops, and even pounds their chest before leaving. Astonishingly, nearly 50% of

participants failed to notice the gorilla, even though it was in plain sight.

Inattentional blindness happens because attention is a limited resource. When we direct our focus toward
one task, such as counting basketball passes, our brain filters out other information that it deems irrelevant
to the task at hand. This filtering mechanism is crucial for managing cognitive overload, but it also means

that highly visible stimuli, like the gorilla, can go unnoticed if they fall outside our focus.

This phenomenon illustrates the trade-off in attention: by concentrating on what we believe is important,
we lose awareness of other elements in our environment. While this mechanism helps us manage tasks

efficiently, it can also cause us to miss critical details.
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Inattentional blindness has real-world implications for how we understand perception and attention. It
demonstrates that what we perceive is not a complete or objective representation of reality but rather a
filtered version based on what we focus on. This insight is critical for understanding human behaviour,

decision-making, and even safety.

For example:

* In driving, inattentional blindness can lead to accidents if a driver focuses on a GPS screen or a
phone and fails to notice a pedestrian crossing the road.
* In medical settings, inattentional blindness may cause a radiologist to miss an abnormality in a scan if

their attention is focused elsewhere.

The Simons and Chabris experiment powerfully illustrates how attention shapes perception. It reveals
that perception is not simply a passive process of taking in everything around us but an active one, where
attention determines what gets processed and what gets ignored. Understanding inattentional blindness
helps us appreciate the limitations of our attention and encourages us to be more mindful of where we
direct it. By recognising these limitations, we can strive to broaden our focus when necessary and remain

open to noticing details that might otherwise go unnoticed.
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4.4. MEMORY

By Judith Rafferty, adapted by Marc Chao and Muhamad Alif Bin
Ibrahim

Critical thinkers, educators, decision-makers, and anyone engaging in problem-solving must often handle
complex issues and process multiple pieces of information simultaneously. This involves recalling past
events, integrating new information, and making sense of it all. These tasks rely on various types of

memory, including sensory memory, short-term memory, and long-term memory.

To begin, you might enjoy this video from CrashCourse [9:55], which provides a fun introduction to the

topic of memory.

@ One or more interactive elements has been excluded from this version of the text. You can

view them online here: https.//jcu.pressbooks.pub/critical-thinking-
psychology/?p=1237#0embed-1

We will now explore how these different types of memory work.

Sensory Memory

Sensory memory is the initial stage of memory processing, where information from our environment is
briefly stored before fading away or being passed along for further processing. This type of memory acts
as a buffer, holding sensory input for a very short time, typically just a few seconds or less (Gluck et al.,
2020). Sensory memory is crucial for helping us navigate the constant stream of stimuli around us, acting
as a bridge between perception and cognition. It allows the brain to decide which information is relevant

and worth processing further.

Sensory memory can be divided into several types based on the kind of sensory input being processed.

1. Iconic memory: Iconic memory is associated with visual input, allowing us to retain a fleeting image
of what we see for less than a second. For instance, when you close your eyes after briefly looking at a

bright light, the residual image you “see” is an example of iconic memory.
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2. Echoic memory: Echoic memory processes auditory input, retains sounds for about three to four
seconds. This explains why you can recall the last few words someone said even if you were not fully
paying attention.

3. Haptic memory: Haptic memory relates to tactile sensations, retaining the immediate sense of

touch, such as the texture or pressure you feel when running your hand over a surface.

Maintenance rehearsal

Attention b Encoding
sensory Sensory - Shart-term Long-term
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Figure 4.41. Memory duration by Jennifer Walinga and Charles Stangor used under a CC BY-NC-SA
4.0 licence

As shown in Figure 4.4.1, attention plays a vital role in sensory memory, determining which sensory inputs
move to short-term memory for further processing. Sensory memory holds information for such a brief
period that only the stimuli we actively focus on are transferred for further use. This process acts as a
filter, helping us manage the vast amount of sensory information we encounter at any given moment. For
example, while walking down a busy street, sensory memory registers all the sights, sounds, and smells
around you. However, your attention may focus only on the sound of an approaching car or someone

waving at you, allowing those specific stimuli to move into short-term memory.

The connection between sensory memory and attention highlights the interconnected nature of cognitive
processes. Attention serves as a bridge between perception and memory, determining what sensory input is
relevant and worth further processing. For example, perception helps identify and interpret sensory input,
such as recognising the sound of a honking car as a potential hazard. Attention then ensures this critical

input is passed to memory systems, enabling appropriate action, such as stepping aside to avoid the car.

Short-Term Memory

Short-term memory, also known as working memory, is a critical component of our cognitive system that
allows us to temporarily store and manipulate information needed for immediate tasks. It plays an essential
role in managing processes like rehearsal, encoding, decision-making, and retrieval strategies, serving as a

mental workspace where information is actively held and used. Unlike sensory memory, which lasts only


https://creativecommons.org/licenses/by-nc-sa/4.0/
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a few seconds, short-term memory can hold information for a slightly longer duration, usually 15 to 30

seconds, before it either fades or is transferred to long-term memory.

Capacity of Short-Term Memory

Research on short-term memory capacity often references the digit-span test, a method in which
participants are asked to recall sequences of numbers. This test has revealed that short-term memory
typically holds between five to nine items at a time. This capacity aligns with George Miller’s famous
concept of the “magical number 77, which suggests that the average person can focus on about seven items
simultaneously. However, individual differences and specific tasks can influence this capacity. Factors such
as fatigue, stress, or distractions may reduce how much information short-term memory can effectively

manage at any given time.

Strategies for Retaining Information

Short-term memory employs several strategies to retain information, including coding and chunking:

* Coding is the process of representing information in a specific form, such as auditory or visual.

o Auditory coding involves recalling sounds, such as a melody, the tone of a loved one’s voice, or
the rhythm of speech. For instance, when you repeat a phone number aloud to remember it,
you are using auditory coding.

° Visual coding entails recalling images or visual details, like the appearance of a person’s face or
the arrangement of furniture in a room. This type of coding is particularly useful for tasks
requiring spatial awareness or visual recognition.

* Chunking is a method of organising smaller units of information into larger, more meaningful
groups. This strategy helps reduce cognitive load and maximise memory capacity.

° For example, instead of remembering the sequence 1, 9, 7, 9, you might group it as 1979, a year
that holds personal or historical significance. Similarly, when trying to memorise a shopping
list, grouping items into categories (e.g., fruits, vegetables, and dairy) can make them easier to
recall.

°Another effective chunking technique involves creating a narrative. For instance, if you need to
remember a list of random words, constructing a short story that incorporates those words can

significantly improve retention.

The Importance of Chunking in Critical Thinking

Chunking is not just a memory aid; it is a powerful tool for critical thinking. By organising complex
information into manageable chunks, individuals can better retain and process ideas, making it easier to

analyse situations, solve problems, and draw logical conclusions.
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For example, educators often use chunking to present lessons in structured segments, allowing students
to grasp intricate concepts step by step. Similarly, decision-makers and problem-solvers use chunking to
break down complex scenarios into smaller, interconnected parts, enabling them to approach challenges
methodically and with clarity. This ability to organise and prioritise information is essential for crafting

strategies, forming well-reasoned arguments, and making sound decisions.

Baddeley's Working Memory Model

To better understand how working memory operates, Alan Baddeley developed the working memory
model, which divides working memory into several interconnected components. Figure 4.4.2 shows how
these components manage different types of information and work together to process and store it.
Initially, Baddeley identified three main components, and a fourth, the episodic buffer, was added 25 years

later to expand the model:

1. Phonological loop: This component handles verbal and auditory information, such as spoken
words or sounds.

2. Visuospatial sketchpad: This component manages visual and spatial information, such as images
or the layout of a room.

3. Central executive: Often described as the “manager” of working memory, the central executive
oversees information processing. It updates and reorganises memory to balance multiple tasks and
switches attention between activities.

4. Episodic buffer: Added later, the episodic buffer provides temporary integration of information
from the phonological loop, visuospatial sketchpad, and long-term memory. It is controlled by the
central executive and serves as a bridge between working memory and long-term memory, facilitating

the transfer of information.



183 | 4.4. MEMORY

Central Executive

Phonological
Loop

Figure 4.4.2. The four main elements of
Baddley's Model of Working Memory by K.
Perry used under a CCBY 4.0 licence

To better understand these components, watch this video on working memory by Practical Psychology
[7:48]:

@ One or more interactive elements has been excluded from this version of the text. You can

view them online here: https://jcu.pressbooks.pub/critical-thinking-
psychology/?p=1237#0embed-2

As explained in the video, each component of working memory has a limited capacity and operates largely
independently. For instance, the visuospatial sketchpad is not affected by the phonological loop, allowing

the brain to process visual and auditory information simultaneously without interference.

This model provides practical insights for tasks requiring significant cognitive processing. For example, in
situations that involve analysing multiple complex ideas or perspectives, presenting information in different
formats can help reduce cognitive load. If verbal explanations overwhelm the phonological loop, visual
aids such as diagrams, charts, or illustrations can engage the visuospatial sketchpad instead. For instance,
when discussing abstract concepts or exploring interconnected ideas in critical thinking, a teacher might
use a whiteboard to visually map out relationships between ideas, helping students process and retain the

information more effectively.

The working memory model also sheds light on how information moves into long-term memory. This

process involves three key stages:


https://creativecommons.org/licenses/by/4.0/
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* Encoding: The initial step of memorising information, such as a phone number.
* Storing: Maintaining the memory over time, often by rehearsing or repeating the information.

* Retrieval: Accessing the stored information when it is needed, such as recalling the phone number.

Long-Term Memory

To wrap up our exploration of memory, let us take a closer look at long-term memory, with a particular
focus on the phenomenon of priming. As shown in Figure 4.4.3, long-term memory can be broadly

categorised into two types: explicit memory and implicit memory (Goldstein, 2019; Gluck et al., 2020).

Explicit memory, also known as declarative memory, includes two subcategories:

1. Semantic memory involves the memory of facts and general knowledge.

2. Episodic memory is the memory of personal experiences.

Explicit memory is characterised by awareness. It refers to memories that a person can consciously recall
and articulate. For instance, remembering the capital of a country or recalling a family vacation are
examples of explicit memory. As Gluck et al. (2020) explain, explicit memory “consists of memory of which

a person is aware; you know that you know the information” (p. 280).

On the other hand, implicit memory involves memory that operates without conscious awareness. This
type of memory includes skills, habits, and processes that are automatically recalled without intentional
effort. For example, riding a bike or typing on a keyboard often draws on implicit memory. According to
Gluck et al. (2020), implicit memory is defined as “memory that occurs without the learner’s awareness”
(p. 280).

Priming is a phenomenon associated with implicit memory and operates unconsciously (Goldstein, 2019).
Priming occurs when exposure to one stimulus influences how we respond to a subsequent, related
stimulus without our conscious awareness. For example, if you recently read an article about critical
thinking, you might be more likely to recognise or recall words like “analysis” or “reasoning” more quickly

when encountered later.

Implicit memory
Does not require

Explicit memory
Requires conscious

awareness conscious awareness

-
Priming
Enhanced
identification of

Semantic memory Episodic memory Procedural memory

Facts and
general knowledge

Personally Motor and
experienced events cognitive skills

classical
conditioning

‘ Learning through

objects or words

Figure 4.4.3. Types of Memory by Jennifer Walinga and Charles Stangor used under a CC BY-NC-SA 4.0
licence
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Priming

Priming is a psychological phenomenon where exposure to a stimulus influences how we respond to
subsequent stimuli and shapes how we perceive and interpret new information. Gluck et al. (2020) define
priming as “a phenomenon in which prior exposure to a stimulus can improve the ability to recognise
that stimulus later” (p. 88). Similarly, Kassin et al. (2020) explain it as “the tendency for frequently or
recently used concepts to come to mind easily and influence the way we interpret new information” (p.
118). Essentially, priming makes certain concepts or ideas feel familiar, even if we are not consciously aware

of having encountered them.

For instance, research has demonstrated that when we are subtly exposed to specific words or images,
we are more likely to later recognise or choose something related to those stimuli (Gluck et al., 2020;
Goldstein, 2019; Kassin et al., 2020). For example, if you are shown words related to “logic” or “analysis”

in a subliminal manner, you may be more inclined to approach a problem with a critical thinking mindset.

The Impact of Priming on Social Behaviour

Priming can influence social behaviour by subtly shaping how people act, often without their awareness.
This is particularly true when the stimulus is presented subconsciously (Kassin et al., 2020). The impact of

priming on behaviour has been demonstrated in various studies, including a notable experiment by Bargh,
Chen, and Burrows (1996).

In the first experiment of their study, participants were primed with words associated with either
“rudeness” or “politeness”. Afterwards, they were placed in a situation where they needed to decide
whether to interrupt an experimenter to ask for information. The results showed that participants primed
with concepts of rudeness interrupted the experimenter more quickly and frequently than those primed
with polite-related stimuli. This demonstrates how subtle cues can influence behaviour in ways consistent

with the primed concepts.

In the second experiment, participants were primed with words associated with elderly stereotypes. After
the priming, participants who had been exposed to these stereotype-related words walked more slowly
down a hallway when leaving the experiment compared to those in the control group. Their behaviour
aligned with the traits stereotypically associated with the elderly, showing how priming can subtly alter

physical actions based on unconscious associations.

These findings highlight how priming affects not only perceptions but also behaviours in ways that often
go unnoticed by the individuals involved. To explore a similar study on the behavioural effects of priming,

watch this video by Dcreyethink for further insights [5:12]:
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E One or more interactive elements has been excluded from this version of the text. You can

view them online here: https.//jcu.pressbooks.pub/critical-thinking-
psychology/?p=1237#0embed-3

How Priming Can Affect Perception

If you watched the Crash Course video Perceiving is Believing, you may recall an example where viewers
were primed to see either a rabbit or a duck based on the framing of a question (“bird or mammal”). This
illustrates how priming influences perception, especially when the information presented is ambiguous. In
such cases, we are more likely to rely on top-down processing than bottom-up processing to make sense of

the stimulus.

Bottom-up processing begins with sensory receptors, which gather raw information from the environment
and send signals to the brain. The brain processes these signals and constructs a perception based on
the data. However, when stimuli are ambiguous, the brain often relies on top-down processing, where
prior knowledge, experiences, and expectations shape how we interpret incoming information. This type
of processing, frequently described as concept- or schema-driven, allows us to make sense of ambiguous

stimuli by filling in gaps using mental frameworks.

Priming enhances top-down processing because it makes certain concepts or associations more readily
available. When we have recently or frequently encountered specific ideas, they come to mind more easily
and influence how we interpret new, unclear information. For example, Kendra Cherry, in her article
Priming in Psychology, discusses how the Yanny/Laurel viral phenomenon of 2018 demonstrated this
effect. The priming effect influenced whether people heard “Yanny” or “Laurel” when confronted with the

ambiguous auditory clip.

In the context of visual perception, Feldman Barrett (2017) explains how priming can significantly shape
how we interpret others’ emotions. She notes that facial expressions are often more ambiguous than we
might assume, making them particularly susceptible to the influence of priming. For instance, if we are told
a person in a photograph is screaming in anger, we are more likely to perceive anger in their expression, even

if this interpretation is inaccurate.

The individual might actually be expressing joy, such as celebrating a significant accomplishment like
winning a tennis match. In such a case, the facial expression could reflect a mix of positive emotions.
However, when primed to expect anger, our perception narrows, leading us to misinterpret the emotions.
Providing contextual information, such as the situation surrounding the facial expression, can help us

interpret ambiguous stimuli more accurately.


https://www.nytimes.com/interactive/2018/05/16/upshot/audio-clip-yanny-laurel-debate.html
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This example highlights how priming shapes our reliance on prior knowledge to make sense of ambiguous
information, emphasising the importance of being mindful of how external cues and context influence our
perceptions. Developing awareness of these influences is essential for enhancing critical thinking, as it helps

us evaluate situations more objectively and accurately.
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4.5. BELIEFS

By Michael Ireland, adapted by Marc Chao and Muhamad Alif Bin
Ibrahim

A belief is simply the acceptance of something as true. It reflects a personal stance we take toward a claim,
where we regard it as accurate or factual. Beliefs are connected to propositions, which are statements that
can be either true or false, and a concept we have encountered multiple times in Chapter 2. When someone

accepts a proposition as true, they are said to hold a belief in it.

Beliefs can encompass a wide range of ideas. They may involve interpretations of events, evaluations of
situations, conclusions drawn from evidence, or predictions about the future. Importantly, beliefs do not
exist in isolation. Instead, they tend to form interconnected systems, often referred to as belief systems
or working models. These systems consist of clusters of beliefs that support and influence one another,

helping us make sense of the world.

Belief models serve as frameworks we rely on to interpret experiences, navigate life, and make decisions. By
understanding beliefs and their connections within these systems, we can better appreciate how they shape

our perspectives and guide our actions.

Beliefs and Models

How do we navigate and interact with the world? When we wake in the morning and our brains begin
processing the flood of electrical and chemical signals from our eyes, ears, and body, how do we make
sense of it all? How do we know what to do next? Despite our inability to predict the future, we are not
paralysed by indecision or overwhelmed by uncertainty. The answer lies in how our brains manage this
complexity: through mental representations or working models of the world. Understanding how these

models function helps us recognise both their strengths and vulnerabilities.

What Are Mental Models?

Mental models are like internal maps that we rely on to interpret the world. They help us understand who
we are, the resources available to us, and how we should navigate our surroundings. These models are built

from past experiences and beliefs, and they allow us to grasp the essential features of the world, anticipate
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events, and forecast the consequences of our actions. In essence, mental models are tools we use to organise

our beliefs, process information, and make decisions.

An important insight is that we do not interact directly with the world; instead, our experiences are
filtered through these models. This means we live more “inside our heads” than we might realise. Our
understanding of the past, our decisions in the present, and our expectations for the future are all shaped

by these models, which act as lenses to filter and shape our perceptions.

Lenses: Focus and Distortion

Like physical lenses, mental models focus our perception but also distort it. This distortion is not
inherently bad; it is what makes lenses useful. They simplify the overwhelming complexity of reality,
allowing us to focus on specific aspects that are most relevant. However, these distortions also introduce
biases and prejudices, which can lead to misunderstandings or flawed judgements. Recognising the benefits

and limitations of these lenses is crucial for navigating the world effectively.

What Is a Model?

The term model refers to an abstract representation that highlights key features of something while
ignoring less relevant details. For instance, a model plane represents aspects of a real plane, such as its
shape, dimensions, and colour, while excluding intricate details like its engine components or the exact
number of bolts. Similarly, cognitive models simplify reality, using past experiences and knowledge to create

representations of the world that help us make predictions and decisions.

Consider the photograph of a train model in Figure 4.5.1. The image captures important features of the
train, but many details are left out. This is the essence of a model: it is not the real thing but a simplified

and idealised version designed to highlight what is most important.

Figure 4.51. Red and grey train miniature by
Darren Bockman, used under an Unsplash
licence


https://unsplash.com/license
https://unsplash.com/license
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One key assumption underlying mental models is that the future will resemble the past. This assumption
works well most of the time, but can occasionally lead to errors. The greatest strength of mental models,
which is their ability to simplify reality, is also their biggest weakness: they are always incomplete and
partial. When we rigidly cling to these models, we risk misunderstanding new information or failing to

adapt to changing circumstances.

Flexibility is critical. By revising our models based on new experiences and information, we can refine
and improve our understanding of the world. Over time, a well-maintained model becomes increasingly

sophisticated and effective at predicting events and guiding our behaviour.

Mental models prioritise practical utility over accuracy. This means they evolve to help us survive and
succeed rather than to perfectly represent reality. For instance, certain beliefs, such as superstitions, persist
because they serve a purpose, even if they are not entirely accurate. Philosophers have explored this idea
extensively, with discussions on “false but useful beliefs” highlighting how certain models, though flawed,

can still be beneficial.

By filtering out unnecessary details and noise, models allow us to focus on what is most relevant. For
example, a clinical psychologist might use diagnostic criteria as models to identify mental illnesses. While
these models are helpful, they do not perfectly capture the complexity of individual cases. Similarly, in the
fashion industry, a model is used to idealise how clothing might look, even if it does not perfectly represent

reality.

Our mental models pass raw sensory information through multiple filters before any perception takes
% Y g P y percep
place. These filters, such as prior knowledge, biases, and cultural influences, shape how we interpret the

world. Figure 4.5.2 illustrates an example of these filters.

Takes raw photons and turns
Perceptual Filter them into internal images.

Y
Takes internal Images and
Linguistic Filter [ »=| converts them into the concepts
| that we have availabe to us.

H ) A/ )

: Takes concepts and fits them {3

L. Worldview Filter into our worldview and existing |- - - -Perceptual Experience - - @
beliefs.

Figure 4.5.2. The series of processing and filtering of visual sensations before a full perception has
occurred by Michael Ireland in Mastering Thinking is used under a CC BY-SA licence
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Beliefs and Sensation: A Chicken-and-Egg
Problem

The relationship between beliefs and sensation is a dynamic and intricate interaction that defies simple
explanations. Many people assume that our beliefs about the world arise solely from raw sensory
experiences. However, this perspective oversimplifies the process. Our beliefs not only shape the way we
interpret sensory input, but they also act as filters, determining what we sense in the first place. In fact,
some beliefs, such as those about abstract concepts like infinity, exist independently of sensory experiences,

turther illustrating the complexity of this interaction.

How Beliefs Shape Sensation

A classic study by Harvard psychologists Jerome Bruner and Leo Postman (1949) provides a compelling
demonstration of how beliefs influence sensory perception. Participants were shown a series of playing
cards, some of which were intentionally altered to include anomalies (e.g., a red four of spades, even
though spades are always black). When these anomalous cards were briefly displayed, participants often
misidentified them as normal cards, confidently reporting what they believed to be “correct”. For example,
a black six of hearts might be mistaken for a six of spades because participants’ existing belief systems filtered

the information to fit what they expected to see.

This study illustrates how deeply our beliefs act as lenses or filters, shaping what we perceive and how we
make sense of our experiences. Rather than perceiving the world as it truly is, we often see a version of

reality that aligns with our pre-existing beliefs.

This interaction creates a feedback loop. Our beliefs influence how we perceive the world, and in turn, our
perceptions reinforce our beliefs. Numerous studies confirm that strong belief systems can lead individuals
to suppress or dismiss contradictory information. Additionally, our sensory experiences are inherently
ambiguous and rely on top-down processing, where the brain uses prior knowledge and expectations to
interpret sensory input. This ambiguity makes us susceptible to confirmation bias, a cognitive tendency to
favour information that supports our existing beliefs while ignoring or rejecting evidence that contradicts

them.

However, ambiguity is not solely a liability. It can also foster creativity and serve as a counterbalance to
dogmatism. Embracing ambiguity can open the door to new ways of thinking, encouraging flexibility and

curiosity rather than rigid adherence to preconceptions.

Different Belief Systems, Different Worlds

The historian of science Thomas Kuhn, in his seminal work The Structure of Scientific Revolutions
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(1962), argued that individuals with different worldviews, or paradigms, effectively inhabit different
worlds. Kuhn suggested that people with contrasting belief systems might perceive the same scene in
entirely different ways. For example, two individuals with divergent worldviews may interpret the same

event, image, or piece of data in fundamentally different ways.

Kuhn went even further to assert that individuals with opposing paradigms might struggle to communicate
effectively because they interpret words, concepts, and experiences differently. From their subjective

perspectives, it might genuinely seem as though they are living in entirely separate realities.

Although Kuhn’s view is extreme, it underscores an essential point: our worldviews significantly shape
how we experience and interpret the world. Understanding this can help us navigate conversations and
interactions with individuals from different cultures, religions, or political backgrounds, whose worldviews

may differ radically from our own.

Our beliefs are not just abstract ideas; they are intimately tied to our sense of self and identity. This is
why challenges to our core beliefs can feel deeply unsettling, even threatening. Losing faith in a cherished
worldview can be as psychologically devastating as losing religious faith. Beliefs serve as the building blocks
of our worldview, and when these are questioned or dismantled, it can feel as though the very foundation

of our identity is at stake.

A Circular Dynamic

This relationship between beliefs and sensation is akin to a chicken-and-egg problem: beliefs shape our
perceptions, and perceptions, in turn, reinforce our beliefs. As shown in Figure 4.5.3, this dynamic creates
a self-reinforcing system in which we interpret the world through the lens of our pre-existing worldview.
This process makes us resistant to perceptions or experiences that might challenge our beliefs, a significant

liability in critical thinking.

To overcome this tendency, we must consciously work to question and revise our beliefs when faced
with new evidence. Being a skilled thinker means adopting an open-minded attitude toward our beliefs
and recognising the filters that shape our perceptions. This awareness can help us avoid the pitfalls of

confirmation bias, where we seck out and interpret information in ways that confirm our pre-existing

beliefs.
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Figure 4.5.3. Beliefs and perception: a chicken/egg conundrum by Michael Ireland in Mastering Thinking
is used under a CC BY-SA licence

Francis Bacon (1561-1626) eloquently articulated the dangers of confirmation bias centuries ago:

The human understanding, when it has once adopted an opinion, draws all things else to support and agree
with it. And though there be a greater number and weight of instances to be found on the other side, yet
these it either neglects and despises, or else by some distinction sets aside and rejects; in order that by this

great and pernicious predetermination the authority of its former conclusions may remain inviolate.

Bacon’s insight remains highly relevant today. It reminds us that our natural tendency is to protect and
reinforce our beliefs, even in the face of conflicting evidence (Figure 4.5.4). Recognising this bias is the first
step toward developing a more flexible and critical approach to our thinking, one that allows us to adapt

and grow as we encounter new information and perspectives.
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Figure 4.5.4. Our default approaches to interacting with information media by Michael Ireland in
Mastering Thinking is used under a CC BY-SA licence

Structure of Belief Systems

Beliefs rarely exist in isolation. Instead, they are part of integrated and interdependent systems, which
are networks or webs of beliefs that support and reinforce one another. By “integrated”, we mean that
these beliefs generally fit together in a cohesive way; people tend to resist holding contradictory beliefs. By
“interdependent”, we mean that the credibility of any single belief often relies on the truth of numerous
other beliefs within the system. This interconnected nature of beliefs is described as holistic, an important

concept developed by logician Willard Van Orman Quine.

What Is Holism?

In its original sense, holism refers to systems in which individual parts cannot be fully understood in
isolation but must be considered as part of the whole. For example, in holistic medicine, the focus is not
just on treating the symptoms of a disease but on understanding and addressing the physical, mental, and

social factors that contribute to a person’s overall health.

When applied to beliefs, holism means that each belief is connected to others in a larger system. This
network of interconnected beliefs forms a web (a metaphor introduced by Quine). Beliefs at the core of
this web are those most central to our worldview. These are beliefs we are deeply committed to and that are
heavily fortified against change. Meanwhile, beliefs on the periphery of the web are less critical and can be

more easily modified or discarded without threatening the integrity of the entire system.
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The Web of Beliefs

The web structure of beliefs explains why changing someone’s deeply held views can be so difficult. Core
beliefs are intertwined with many others, forming the foundation of a person’s worldview. If a core belief
is challenged or disproven, it often triggers a chain reaction that destabilises related beliefs. For this reason,

we tend to protect core beliefs, even when presented with evidence that contradicts them.

For example, if someone holds the belief that the Earth is 6,000 years old (a view common among some

fundamentalist religious groups), that belief implies a host of others:

* The fossil record must be flawed or misinterpreted.
* Evolution cannot be true.

* Humans and dinosaurs must have coexisted.

These interconnected beliefs create a system where challenging one belief requires addressing the entire
network. The person may not even be consciously aware of all the auxiliary beliefs tied to their core

worldview until they are confronted with specific challenges.

Quine’s web metaphor helps illustrate how we protect our core beliefs. Surrounding the core is a
“protective belt” of auxiliary beliefs that can be adjusted or sacrificed to defend the core. When faced with
conflicting evidence, people are more likely to abandon peripheral beliefs rather than reconsider those at

the centre of their worldview.

For instance, if someone believes the moon landing was faked and is shown satellite images of footprints on

the moon, they face a choice:

1. Revise the core belief about the faked moon landing, or

2. Abandon a peripheral belief, such as trust in the accuracy of satellite imagery.

In this scenario, they might choose the second option, dismissing satellite imagery as unreliable, even if they
had no reason to doubt it before. By doing so, they protect their core belief, reinforcing their worldview
despite the evidence against it. This strategy highlights how we can use an almost infinite number of

“moves” to shield deeply held beliefs from revision.

The Emotional Investment in Core Beliefs

Core beliefs are often cherished because they are central to our identity and worldview. Changing these
beliefs can feel deeply destabilising or even traumatic. In many cases, these beliefs take on the role of
sacred cows, which are ideas we refuse to abandon, even when confronted with overwhelming evidence.
Confirmation bias, the tendency to favour information that supports our existing beliefs while dismissing

contrary evidence, is one of many psychological tools we use to protect these sacred cows.
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Imagine someone who believes the moon landing was faked. This belief might be tied to a broader
worldview about government corruption and deceit. When presented with strong evidence, such as images
of lunar footprints, they could choose to revise their belief about the moon landing. However, they are
more likely to adjust a peripheral belief, such as doubting the reliability of satellite imagery. This allows

them to maintain their core belief without disrupting their broader worldview.

Understanding the structure of belief systems highlights why it is so difficult to change deeply held views,
whether in ourselves or others. It also shows how people can cling to beliefs despite overwhelming evidence

to the contrary, using the web-like nature of their belief systems to defend and reinforce their worldview.

Developing the Right Attitudes Toward Beliefs

With our understanding of how beliefs are formed, structured, and protected, we should now feel
motivated to avoid the common pitfalls that our beliefs can lead us into. To do this effectively, we need to

adopt a thoughtful and intentional stance toward our beliefs.

Much like the critical thinking dispositions we discussed earlier, this is not an exhaustive list but rather an
overview of some helpful approaches to relate to our beliefs in a healthier and more constructive way. These
attitudes can guide us in navigating the complexities of belief systems while remaining open to growth and

self-reflection.

Modesty

The first essential attitude we need to cultivate is modesty toward our beliefs. After exploring this chapter,

several key points should now be clear:

1. We do not know nearly as much as we think we do.

2. Our beliefs are built on sensory and perceptual foundations that are much shakier than we often
realise.

3. Our contact with the outside world is indirect, filtered, and augmented.

4. We sometimes unconsciously use devious tactics to protect beliefs we are emotionally attached to.

S. We can be, and likely are, wrong about many of the beliefs we currently hold.

Despite these realities, most of us lack modesty when it comes to our beliefs, and this overconfidence often
leads to trouble. Philosopher Willard Van Orman Quine, borrowing a Biblical expression, famously noted
that the desire to always be correct is a “pride that goes before destruction”, which is a mindset that prevents

us from recognising our mistakes and hinders the advancement of knowledge.
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Holding Beliefs Lightly

We should approach all our beliefs as provisional, meaning they are rough estimations that have yet to be
falsified. Our access to information is always partial and potentially biased, often influenced by someone

else’s agenda. Therefore, we have no right to absolute certainty about our beliefs.

Unfortunately, much like an insecure lover, many of us feel an overwhelming need for certainty in our
beliefs. Without strong critical thinking skills, we find uncertainty intolerable and often cling to bad

information, even knowingly, just to avoid the discomfort of not knowing.

Adopting a modest attitude toward our beliefs allows us to:

* Be open to the possibility of being wrong.
* Reduce the impact of confirmation bias, which causes us to seek out and favour information that
supports our existing beliefs.

* Foster a more tolerant mindset toward conflicting ideas, as certainty often fuels intolerance.

Certainty can be dangerous, as it often closes us off to alternative perspectives and stifles progress. History
shows us that those most certain of their own ideas tend to be the least tolerant of others. By embracing
modesty, we create space for growth, learning, and the development of more accurate and inclusive

understanding, both individually and collectively.

Falsifiability and Intellectual Courage

Let us revisit two critical points. First, we must always remember that our beliefs are merely our best guesses
and are approximations of reality rather than absolute truths. Second, confirming evidence for almost
anything is both easy to find and often misleading. In fact, confirming evidence often misses the point
entirely. In science, the most valuable evidence is that which emerges from attempts to falsify a proposition
and fails to do so. This principle applies not only to scientific theories but also to our everyday beliefs and

perceptions.

Confirming evidence, though often comforting, is not the most reliable way to support a belief. This
is because it fails to establish whether the belief could withstand serious scrutiny or opposing evidence.
Logically speaking, only disconfirming evidence has the proper relationship with propositions, as it directly

challenges their validity.

The tendency to rely on confirming evidence is tied to confirmation bias, our natural inclination to seek
out information that supports what we already believe while ignoring contradictory evidence. This bias
makes it all the more important to emphasise falsifiability, which is the practice of actively seeking evidence

that could disprove a belief or claim.
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Understanding Falsification

Falsification is a method of approaching evidence by focusing on its ability to contradict ideas or claims.
Instead of gathering evidence that supports a proposition, falsification prioritises efforts to disprove it. This
concept was popularised by philosopher Karl Popper in his book The Logic of Scientific Discovery (1934),

where he argued that the true test of a theory is the ability to attempt to prove it wrong.

Popper viewed confirmation as a flawed approach, riddled with both psychological and logical issues. For

instance:

* We are naturally skilled at finding evidence that supports our views, often without realising how
selective or biased this process can be.

* Disproving a claim is usually much simpler and more conclusive than trying to confirm it.

Take the claim “All swans are white”. To confirm this, we would need to observe millions of swans, and
even then, we could not be certain we have seen them all. However, falsifying the claim requires only
a single observation of a black swan. The discovery of even one black swan immediately disproves the
proposition. This demonstrates the power of falsifying evidence compared to the often inconclusive nature

of confirming evidence.

The Role of Scepticism

To think critically, we must approach our beliefs with scepticism. This means not taking confirming
evidence at face value and being mindful of the emotional and psychological attachments we often have
to certain beliefs. Our tendency to protect cherished beliefs from falsification can cloud our judgement,

making it harder to recognise when we are wrong.

If we truly value truth, we need the intellectual courage to actively seck out disconfirming evidence, even if
it challenges beliefs we hold dear. This requires vigilance and resilience, as having deeply held views falsified

can be unsettling or even devastating. Yet, the pursuit of truth demands this level of boldness and integrity.

As the philosopher Immanuel Kant famously stated, “If the truth shall kill them, let them die.” Here, we
can interpret “them” as referring to our beliefs, assumptions, or ideas. If a belief cannot withstand scrutiny,

it deserves to be abandoned in favour of a more accurate understanding.

The opposite of this courageous stance is intellectual laziness or timidity. Fearing the discomfort of being
wrong, we may avoid testing our beliefs or confronting disconfirming evidence. This avoidance
undermines our ability to grow and learn, leaving us clinging to false or incomplete understandings of the

world.

By contrast, intellectual courage means being bold enough to question and challenge even our most
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cherished beliefs. This willingness to sacrifice outdated or incorrect ideas can lead to a deeper, more

accurate understanding of reality, and, in some cases, might even save your life.

Openness and Emotional Distance

To become effective critical thinkers, we must cultivate openness toward the limitations of our perceptual
and belief systems. This means being willing to accept that we could be wrong about what we sense,
perceive, or believe. It also involves recognising the biases we use to shield our beliefs from falsification,
actively seeking out evidence that challenges our ideas, and remaining open to change when new

information arises.

Being open to opposing ideas is not just a hallmark of intellectual maturity, it is also fundamental to critical
thinking. When we lack openness, we tend to oversimplify or misrepresent views that differ from our own.
For instance, in cultural or political debates, the right often caricatures the left, and vice versa, each side
creating comforting but distorted fictions about the other. This resistance to nuance stifles understanding

and meaningful dialogue.

Emotional Distance

Emotional distance from our beliefs is equally important. When we tie our sense of identity or self-
worth too closely to our beliefs, it becomes much harder to accept that those beliefs could be wrong.

This emotional attachment fosters resistance to new information, especially if that information contradicts

deeply held ideas.

No one enjoys being wrong or discovering that something they believed is false. However, by practising
emotional detachment, we can reduce the discomfort of these moments. Actively seeking to falsify our own
beliefs helps us identify and discard incorrect ideas, and cultivating emotional distance makes this process

less painful.

By maintaining a healthy detachment, we can approach even our core beliefs with a willingness to question
and revise them. This openness not only strengthens our ability to think critically but also ensures that we

remain flexible and adaptive in the face of new evidence or perspectives.
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4.6. SUMMARY

By Marc Chao

Summary

Perception is a dynamic process through which we interpret sensory information to make sense
of the world, but it is deeply influenced by individual experiences, biases, and cultural factors.
While perception may seem automatic, it involves both bottom-up sensory data and top-down
processes like prior knowledge and expectations, leading to significant differences in how
people interpret the same events. Attention plays a critical role in shaping perception, as
selective attention helps us focus on specific stimuli while divided attention enables
multitasking, often at the cost of accuracy. Phenomena such as inattentional blindness illustrate
how focusing on one task can cause us to overlook obvious stimuli, underscoring the limitations
and fallibility of our perceptual systems. Concepts like the Gestalt principles and the impact of
biases, such as naive realism, further reveal how perception is an active and sometimes
misleading process.

The interaction between signal and noise in sensory perception demonstrates how our brains
detect, filter, and interpret input amidst irrelevant stimuli. Perception is shaped by both bottom-
up (data-driven) and top-down (concept-driven) processing, highlighting the creative and
interpretive nature of perception. However, sensory systems have inherent limitations, such as
their narrow range of detectable signals and susceptibility to biases. Examples like perceptual
illusions and viral phenomena such as #TheDress showcase how individual differences in prior
knowledge, expectations, and context can drastically alter perception.

Memory and attention are deeply interconnected, playing critical roles in shaping perception
and behaviour. Sensory memory acts as a temporary buffer for environmental stimuli, while
short-term memory actively retains and manipulates information for immediate tasks.
Strategies like chunking and coding enhance memaory efficiency, and long-term memory
organises information into explicit and implicit categories. Phenomena like priming demonstrate
how past experiences influence current perceptions, while inattentional blindness reveals how
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attention filters and organises incoming stimuli. These processes illustrate how biases and
context shape our understanding of ambiguous or complex information, reinforcing the
importance of cognitive processes in perception.

Beliefs are personal stances toward claims we accept as true, forming mental models that guide
our perceptions, decisions, and actions. These models act as internal maps, simplifying the
complexity of reality but inherently filtering and distorting information through biases. Beliefs
shape our interpretations of sensory input, creating feedback loops that reinforce existing
worldviews and may lead to confirmation bias. Core beliefs, central to our identity, are heavily
defended, while peripheral beliefs are more easily adjusted. Developing effective critical thinking
requires humility, openness, and emotional distance, focusing on falsifiability rather than
confirmation to challenge assumptions and foster intellectual growth.

@O
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CHAPTER 5. KNOWLEDGE AND
SCIENCE

Knowledge has been a central theme in philosophy for centuries, with thinkers from Plato to Kant
attempting to define its nature and scope. In this chapter, we embark on an exploration of knowledge,
beginning with Plato’s foundational definition of knowledge as “justified true belief” (JTB). This classic
tripartite theory serves as a framework for understanding the interplay between belief, truth, and

justification. Three crucial pillars in determining what qualifies as genuine knowledge.

The chapter navigates through the intricacies of these elements, highlighting their interdependence and
their role in distinguishing knowledge from mere belief or error. Readers are guided through key
philosophical distinctions, such as the difference between belief and knowledge, the importance of

justification, and the challenges posed by subjective interpretations of truth.

Building on this foundation, the chapter expands to explore various categories of knowledge, procedural,
acquaintance, and propositional, and the different ways in which justification operates across analytic
and synthetic propositions. The chapter also examines the relationship between empirical and theoretical
knowledge, drawing on insights from philosophers like Inmanuel Kant to emphasise the harmony between

sensory experience and rational thought.

Furthermore, the chapter introduces the methods through which humans acquire knowledge, including
intuition, authority, rationalism, and empiricism. Each method is critically analysed for its strengths and
limitations, showcasing how they contribute to our understanding of the world. The scientific method
emerges as a unifying approach, integrating these diverse methods into a systematic, self-correcting process

for generating reliable knowledge.

The chapter concludes by distinguishing between science and pseudoscience, emphasising the importance
of falsifiability, systematic observation, and public knowledge in maintaining the integrity of scientific
inquiry. Readers are encouraged to approach claims with scepticism, evaluate evidence critically, and

remain open to uncertainty as a driving force for discovery.

Through this exploration, the chapter not only provides a deep philosophical insight into the nature
of knowledge but also equips readers with the tools to evaluate information in an age dominated by
competing claims and information overload. Whether you are a student, scholar, or curious thinker, this

chapter serves as a guide to understanding how we know what we know, and why it matters.
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Learning Objectives

By the end of this chapter, you should be able to:

- Define knowledge: Explain the classical definition of knowledge as justified true belief
(JTB) and understand the relationship between belief, truth, and justification.

- Differentiate between belief and knowledge: Recognise the distinction between
personal belief and knowledge supported by evidence and reasoning.

- Understand the role of justification: Explain the importance of justification in
transforming a belief into knowledge and evaluate different forms of justification.

- ldentify types of knowledge: Distinguish between procedural, acquaintance, and
propositional knowledge and understand their unique characteristics.

- Differentiate between analytic and synthetic propositions: Explain the difference
between analytic propositions (based on logic and definition) and synthetic propositions
(based on observation and experience).

- Differentiate methods of knowing: Compare and contrast intuition, authority,
rationalism, empiricism, and the scientific method as ways of acquiring knowledge.

- ldentify the goals of science: Describe the three main goals of scientific research:
description, prediction, and explanation.

- Evaluate scientific research: |dentify the distinguishing features of scientific research,
including systematic empiricism, empirical questions, and public knowledge.

« Understand the difference between science and pseudoscience: |dentify the
hallmarks of pseudoscience and explain why distinguishing between science and
pseudoscience is crucial.
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5.1. KNOWLEDGE

By Michael Ireland, adapted by Marc Chao and Muhamad Alif Bin
Ibrahim

The question, “What is knowledge?” has been a central topic in philosophy for centuries. Plato’s dialogue,
Theaetetus, represents one of the earliest and most influential attempts to define knowledge. While
defining knowledge remains a contentious issue among philosophers, one widely discussed definition is
Plato’s concept of knowledge as “justified true belief”, which is often referred to as the JTB definition.
According to this view, for someone to claim knowledge, three conditions must be met: the belief must
be justified, it must be true, and the individual must believe it. However, as we will see, meeting these

conditions is not as straightforward as it might initially seem.

Understanding Belief, Truth, and Justification

Belief is a personal stance or commitment to a proposition about the world. For example, believing that
exercise improves mental health is a personal endorsement of that claim. Truth, on the other hand, is more
complex because certainty about the truth of many claims is often unattainable. Justification becomes the

bridge between belief and truthy; it is the reasoning and evidence that support a belief.

The three elements, justification, truth, and belief are closely interwoven. For example, our ability to
determine the truth of a belief largely depends on whether we have sufficient justification. Without

justification, most people would not consider a belief valid, let alone true.

The distinction between belief and knowledge is crucial. Belief alone is not enough to constitute
knowledge. Imagine someone saying, “I don’t know how the magician performs that trick, but I believe he
uses mirrors.” Here, belief represents a personal assumption, while knowledge implies a stronger sense of

certainty backed by evidence.

To know something, you must also believe it. For example, if research shows that “a positive attitude toward
behaviour increases the likelihood of performing that behaviour”, but you refuse to believe this claim, you
cannot be said to know it, even though it is true. Similarly, you cannot know something that is not true.
If you believe that “a positive attitude has no effect on behaviour”, your belief is simply incorrect, not

knowledge.
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Four Overlapping Categories

The relationship between belief, justification, and truth creates different scenarios:

Blind Faith: Beliefs held without sufficient justification.
* Denial: True claims that are rejected despite justification.
* Errors: Beliefs that are held but are ultimately false.

* Knowledge: Beliefs that are both true and well-justified.

Understanding how these categories overlap helps clarify what separates knowledge from mere belief or

error (Figure 5.1.1).

Truth Slind Faith Belief

KNOWLEDGE

Denial Errors

Justification

Figure 511. Locating knowledge at the intersection of justification, truth, and belief by Michael Ireland in
Mastering Thinking is used under a CC BY-SA licence
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The Challenge of Justification

The most difficult part of the justified true belief model is the justification component. How do we justify
our beliefs in a way that transforms them into knowledge? In essence, justified beliefs are conclusions

supported by solid reasoning and evidence.

To evaluate whether a belief is justified, we rely on arguments. An argument consists of a conclusion

supported by premises (reasons or evidence). To assess justification:

1. Identify the conclusion: What is the main point the argument is trying to prove?

2. Identify the premises: Ask yourself questions like, “Why is this conclusion believed?” or “What
evidence supports this conclusion?”

3. Evaluate clarity and strength: If the premises are unclear or unsupported, you are not obligated to

accept the conclusion.

Different claims require different types of justifications. For example, a scientific claim might need
empirical evidence, while a mathematical claim requires logical proof. Understanding how justification

works across different domains is key to distinguishing genuine knowledge from unfounded belief.

Uses of the Term ‘Knowledge’

The word knowledge can mean different things depending on how it is used. Broadly speaking, there are

three main types: procedural knowledge, acquaintance knowledge, and propositional knowledge.

* Procedural knowledge refers to knowing how to do something, like baking a cake or changing a car
battery. It involves skills or abilities rather than facts or information.
Acquaintance knowledge is about familiarity. You might know a person, a city like Brisbane, or
your local neighbourhood. It is not about knowing facts but about having personal experience or
familiarity with something.

* Propositional knowledge is the focus of this section. It refers to knowing that something is true.
For example, knowing that water boils at 100°C at sea level or the Earth orbits the Sun. This type of
knowledge is expressed through propositions, which are declarative statements about facts or states

of affairs.

Propositions and Justification

We first discussed propositions in Chapter 2. To recap, a proposition is a declarative statement that makes a
claim about the world, such as “The sky is blue” or “Water is made up of hydrogen and oxygen”. Different

types of propositions require different types of justification to support them.
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Two important categories of propositions are analytic and synthetic propositions:

* Analytic propositions are primarily found in mathematics and logic. They are true by definition,
such as “All bachelors are unmarried men”.

* Synthetic propositions are more common in everyday life and scientific studies, including
psychology. They are based on observation and experience, such as “Regular exercise improves

mental health”.

Because psychology and many health sciences rely heavily on synthetic propositions, they depend on

empirical evidence for justification.

What Does ‘Empirical’ Mean?

The term empirical refers to knowledge gained through sense experience, what we can see, hear, smell,
taste, or touch. In scientific research, empirical evidence comes from observations, surveys, experiments, or
data collection. When you hear the word empirical, think of observation, but remember that it includes all

sensory data, not just what can be visually observed.

For example:

* Scientists might collect empirical data by watching animal behaviour in a natural habitat.

* Psychologists might survey people about their emotional experiences.

Empirical justification uses these sensory experiences as evidence to support a proposition. This contrasts
with rational justification, which relies on logic, reasoning, and theoretical frameworks rather than direct

observation.

The Relationship Between Empirical and Theoretical
Knowledge

Knowledge is not just about collecting raw data from our senses, nor is it purely about abstract reasoning.
It emerges from the interaction between empirical observation and rational thought. These two forms of

justification depend on each other:
* Empirical evidence (sense experience) provides the raw material for knowledge.
* Rational thought (concepts and theories) processes, organises, and interprets that raw material to

make it meaningful.

Without rational thought, sensory data would be chaotic and meaningless. Without sensory input, rational
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thought would be ungrounded and speculative. The philosopher Immanuel Kant captured this balance
perfectly when he explained that all knowledge begins with sensory experience, moves through

understanding, and ultimately culminates in reason. For Kant, reason is the highest form of knowledge.

He emphasised that sense experience, which he referred to as intuition, and rational thought, which
involves concepts and theories, must work together to produce knowledge. In his words, “Thoughts
without content are empty; intuitions without concepts are blind. The understanding can intuit nothing,

the senses can think nothing. Only through their union can knowledge arise.”

In essence, empirical observation provides the raw material for knowledge, while rational reasoning
organises and interprets that material into meaningful conclusions. Only when these two elements work

together can we form a coherent and reliable understanding of the world.

Facts and Knowledge

Facts are statements about the world that we consider to be true. In essence, a fact is a proposition, or
an assertion or claim, that has been sufhiciently justified with evidence to make it highly unlikely for a
reasonable person to reject it. When a proposition meets this standard of justification, it earns the status of
a “fact”. For example, if ample evidence supports the claim that water boils at 100°C at sea level, we consider

it a fact because it has been repeatedly observed and verified.

However, it is important to note that facts are not merely personal opinions or subjective beliefs. The
process of labelling something as a fact follows established procedures for justification, often agreed upon
by a community, like scientists or researchers, using shared standards. Even if a fact later turns out to be
incorrect, it was still considered factual at the time because it met the accepted criteria for justification. This

means there is no such thing as “alternative facts”, despite public claims to the contrary.

In short, a fact is a proposition that has been sufficiently supported by evidence to be widely accepted as
true. It is similar to how earning a degree in psychology requires meeting certain academic criteria; once

those criteria are met, you earn the title of “psychologist”.

Not all propositions, however, have achieved this level of justification. A proposition that has not been

thoroughly supported yet is often called a hypothesis or conjecture.

A hypothesis is essentially a testable claim about the world. Historically, the term carried a negative
connotation. Isaac Newton, for instance, famously said, “I do not feign hypotheses” as a criticism of
speculative claims. Today, however, the term hypothesis refers to a tentative explanation for a phenomenon,

which can be tested through observation or experimentation.

According to Barnhart (1953), a hypothesis is a single proposition proposed as a potential explanation

for an observed event or phenomenon. However, for a hypothesis to be considered scientific, it must be
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falsifiable. This means it must be possible, in principle, to prove the hypothesis wrong through empirical
observation or logical reasoning. If a claim cannot be tested or disproven, it does not qualify as a scientific

hypothesis.
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5.2. METHODS OF KNOWING

By Rajiv S. Jhangiani, I-Chant A. Chiang, Carrie Cuttler and Dana C.
LLeighton, adapted by Marc Chao and Muhamad Alif Bin Ibrahim

Take a moment to reflect on some of the things you know and how you came to know them. Perhaps you
believe making your bed every morning is important because your parents insisted it was a good habit.
Maybe you think swans are white because every swan you have ever seen fits that description. Or perhaps
you suspect a friend is lying because they seem nervous and avoid eye contact. But how reliable are these
sources of knowledge? The ways we acquire knowledge generally fall into five key categories, each with its

own strengths and limitations.

Intuition often serves as our internal compass, guiding decisions through gut feelings and instinctive
judgements. It feels immediate, persuasive, and deeply personal, but it is also shaped by biases and
emotional reasoning, which can lead us astray. Authority, on the other hand, relies on trust in figures we
consider knowledgeable, such as our parents, teachers, scientists, or religious leaders. While these sources
can offer valuable insights, authority is not infallible and can sometimes perpetuate misinformation or

outdated beliefs.

Rationalism takes a more structured approach, emphasising logical reasoning to connect premises and
draw conclusions. This method can be incredibly powerful when applied correctly, but its reliability
depends entirely on the accuracy of the premises and the logical consistency of the reasoning process.
Empiricism, in contrast, emphasises observation and experience as the foundation of knowledge. It
encourages us to trust what we can see, hear, and measure, but our senses are not always reliable, and

individual experiences can be limited or misleading.

The scientific method stands apart by combining the strengths of these approaches into a systematic
process of inquiry. It starts with observation, builds on logical reasoning, relies on controlled
experimentation, and demands transparency and reproducibility. While it is not without its limitations, the

scientific method has become the gold standard for generating reliable and testable knowledge.

In the sections that follow, we will explore each of these methods in greater detail by examining their
advantages, their pitfalls, and how they interact with one another to shape our understanding of the world.
By understanding these approaches more deeply, we can better evaluate the information we encounter and

make more informed, thoughtful decisions in our everyday lives.
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Intuition

Intuition is one of the most common ways we arrive at knowledge, offering a seemingly instinctive and
immediate path to understanding situations or making decisions. It often feels like a sudden flash of insight,
a gut feeling or an unshakable sense of knowing, without the need for deliberate analysis or evidence.
Intuition draws on our past experiences, emotions, and subconscious processing of information to provide
us with judgments or solutions that feel both immediate and persuasive. For many, it serves as a guide
in moments of uncertainty, helping navigate complex situations where time is limited or the available

information is incomplete.

At its core, intuition relies on pattern recognition. Our brains are constantly absorbing and processing
information, often without our conscious awareness. Over time, these mental shortcuts, known as
heuristics, allow us to quickly identify familiar patterns and make snap decisions based on them. For
example, a firefighter might sense imminent danger in a burning building without being able to articulate
why, only to realise moments later that the heat or the sound of the fire indicated structural collapse.
Similarly, a seasoned chess player might intuitively know the best move in a complicated game scenario,

even without systematically analysing every possible outcome.

However, intuition is not without its flaws. While it can be remarkably effective in some contexts, it is also
heavily influenced by cognitive and motivational biases. Our gut feelings can be clouded by stereotypes,
assumptions, and emotional responses that might not align with objective reality. For instance, if a friend
appears distant and avoids eye contact, intuition might suggest they are lying. But in reality, they might
simply be exhausted, distracted, or dealing with personal stress unrelated to their interaction with you.
These biases can lead to false conclusions when intuition is relied upon without any attempt to verify or

cross-check against evidence or reasoning.

Another limitation of intuition is that it thrives on familiarity and prior experience. Intuition often works
best in areas where someone has significant expertise or exposure. An experienced doctor might intuitively
sense a serious condition based on subtle cues that a less experienced colleague would overlook. However,
intuition becomes far less reliable in unfamiliar domains. When dealing with topics or situations outside

our expertise, our intuitive judgments are more likely to be driven by guesswork than informed insight.

Despite its imperfections, intuition can still play an important role in decision-making. In some scenarios,
especially when time is of the essence, intuitive judgements can outperform slow, deliberate analysis.
Overthinking a decision can sometimes lead to “analysis paralysis”, where the fear of making the wrong
choice prevents any choice at all. In such cases, intuition acts as a valuable shortcut, bypassing unnecessary
hesitation and allowing quick, decisive action. For example, an emergency responder might rely on a split-
second intuitive judgment to save a life in a chaotic situation where methodical reasoning would take too

long.

Furthermore, intuition and analysis are not mutually exclusive; they can work together effectively. Intuition
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might offer an initial insight or direction, while logical reasoning can be used to validate or refine that
insight. In this way, intuition serves as a starting point, a spark that ignites the process of deeper

investigation.

Authority

Authority is one of the most common sources of knowledge, rooted in our tendency to trust those we
perceive as experts, leaders, or figures of influence. From a young age, we are conditioned to rely on
authority figures such as parents, teachers, doctors, religious leaders, scientists, government officials, and
media personalities to guide our beliefs and decisions. This reliance on authority is often practical and
necessary, as no individual has the time, expertise, or resources to independently verify every piece of
information they encounter. For example, most of us accept scientific findings about medicine or climate

change because they come from experts with years of education, research, and experience.

Authority, when well-founded, can be an efficient and reliable way to acquire knowledge. Experts often
possess specialised training, access to evidence, and analytical tools that allow them to reach conclusions the
average person cannot. A pilot, for instance, understands the complexities of aviation in ways a passenger
cannot, and a medical doctor can diagnose illnesses based on training and experience that most laypeople
lack. Relying on such expertise can save time, prevent errors, and provide access to knowledge that would

otherwise be inaccessible.

However, authority is not infallible. History is littered with examples of the dangers of unquestioning
obedience to authority. Events like the Salem Witch Trials, where innocent people were executed based on
unfounded accusations, or atrocities committed under oppressive regimes, such as Nazi Germany, reveal
how authority can be misused or manipulated for harmful purposes. These examples remind us that

authority figures are not immune to error, bias, or self-interest.

Even in more benign cases, reliance on authority can sometimes lead us astray. For instance, many of
us grew up being told to make our beds every morning because it promotes cleanliness and discipline.
However, some studies now suggest that leaving sheets open might actually reduce dust mites by allowing
moisture to evaporate. While this example seems trivial compared to historical injustices, it underscores
an important point: authority figures, no matter how well-intentioned, can be mistaken, misinformed, or

operate based on outdated or anecdotal knowledge.

Moreover, authority is not a monolithic concept; not all authority figures are equally credible, nor are all
claims made by experts equally valid. A distinction must be made between legitimate authority, derived
from expertise, evidence, and transparent reasoning, and illegitimate authority, which may rely on
charisma, fear, or manipulation rather than verifiable knowledge. For example, a climate scientist
presenting data from peer-reviewed research holds more authority on global warming than a celebrity

expressing personal opinions on the same topic.
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Authority can also be undermined by cognitive biases. For example, the halo effect can cause us to
overestimate an authority figure’s expertise in areas beyond their specific field. A renowned physicist
might be a credible source on quantum mechanics, but not on nutrition or political science. Similarly,
the bandwagon effect can make people trust authority figures simply because others seem to trust them,

creating a false sense of credibility based on popularity rather than evidence.

To make the most of authority as a source of knowledge, it is essential to approach it with a critical
mindset. Evaluating an authority figure’s credentials, expertise, and track record can provide insight into
their reliability. Asking questions such as, “What evidence supports their claims?” or “Do they have any
conflicts of interest or biases?” can help uncover potential weaknesses in their arguments. Additionally,
credible authorities are usually transparent about their reasoning, provide evidence to back their claims,

and are open to scrutiny or peer review.

In an age of information overload, where news headlines, social media influencers, and self-proclaimed
experts dominate public discourse, developing a healthy scepticism toward authority is more important
than ever. Scepticism, however, does not mean outright dismissal; it means evaluating claims thoughtfully
and systematically rather than accepting them blindly. For instance, while it is reasonable to trust a medical
professional’s advice on vaccines, it is equally reasonable to ask for evidence if their recommendations seem

inconsistent with established guidelines.

Rationalism

Rationalism is a foundational approach to acquiring knowledge that emphasises the use of logical
reasoning and deductive thinking to arrive at conclusions. Unlike intuition, which relies on feelings and
instincts, or authority, which depends on the credibility of others, rationalism seeks to build knowledge
systematically by starting with premises, which are statements or assumptions accepted as true, and
applying logical rules to derive sound conclusions. This method is often seen in mathematics, philosophy,

and theoretical sciences, where reasoning takes precedence over direct observation.

At its core, rationalism operates on the principle that the human mind can discern truths about the world
through logical analysis, even without direct sensory experience. For example, if we accept the premise
that all swans are white and then encounter a swan, we would logically conclude that it must be white.
While this reasoning seems sound, it highlights a significant limitation of rationalism: it is only as reliable
as its premises. In reality, not all swans are white; black swans exist in Australia. If the starting premise is
false or incomplete, even flawless reasoning will lead to incorrect conclusions. In short, rationalism cannot

transcend the limitations of its foundational assumptions.

Another challenge with rationalism lies in the potential for logical errors, especially among individuals who
are not formally trained in reasoning or critical thinking. Logical fallacies, which are errors in reasoning

that invalidate arguments, can subtly undermine rational conclusions. For example, someone might argue
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that because two events occurred in succession, the first must have caused the second (post hoc fallacy).
Without careful attention to logical structure, even seemingly sound arguments can fall apart upon closer

inspection.

Despite these limitations, rationalism remains one of the most effective ways to generate and evaluate
knowledge, especially when paired with other methods like empiricism. In science, for instance, rationalism
often provides the theoretical foundation upon which empirical experiments are designed. A physicist
might use logical reasoning to predict how a particle should behave under certain conditions, and then an

experiment is conducted to observe whether the prediction holds true.

One of the strengths of rationalism is its ability to extend knowledge beyond what can be directly observed.
Mathematical proofs offer a clear example of this. Take the Pythagorean theorem, which states that in a
right-angled triangle, the square of the hypotenuse is equal to the sum of the squares of the other two
sides. This truth was derived entirely through logical reasoning, and it holds regardless of whether one ever
physically measures the sides of a triangle. Similarly, philosophers have long relied on rationalism to explore
abstract concepts such as justice, morality, and free will, building arguments through logical analysis rather

than relying on empirical evidence alone.

Rationalism also plays a significant role in everyday reasoning and decision-making. When faced with
complex situations, we often use rational thought to weigh options, analyse consequences, and make
informed choices. For instance, someone deciding whether to change careers might logically weigh the
pros and cons of their current job versus a new opportunity, considering factors such as financial stability,
personal fulfilment, and long-term goals. While intuition and emotion may also influence this decision,

rational analysis provides a structured framework for evaluating options.

However, it is important to note that rationalism is not immune to cognitive biases. People often
unconsciously bend their reasoning to support pre-existing beliefs, a phenomenon known as motivated
reasoning. For example, someone who strongly believes in a conspiracy theory might use selective logic
to dismiss contradictory evidence while amplifying minor details that align with their views. This
demonstrates that even when logical reasoning appears to be at play, it can still be distorted by underlying

biases.

To make the most of rationalism as a method of acquiring knowledge, it is crucial to ensure that premises
are well-founded, logical rules are consistently applied, and conclusions are critically evaluated. Developing
formal reasoning skills through studying logic, argumentation, and critical thinking can greatly enhance
one’s ability to use rationalism effectively. Additionally, being aware of common logical fallacies and
cognitive biases can help individuals spot flaws in both their reasoning and the arguments presented by

others.
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Empiricism

Empiricism is a foundational approach to acquiring knowledge, emphasising the role of observation,
experience, and sensory input as the primary sources of understanding the world. Unlike rationalism,
which prioritises logical reasoning, or authority, which depends on the credibility of experts, empiricism
insists that knowledge must ultimately be grounded in observable evidence. It is the basis for many

scientific discoveries and has significantly shaped modern science, philosophy, and everyday reasoning.

At its core, empiricism operates on the principle that our senses, sight, hearing, touch, taste, and smell, are
our primary tools for interacting with and understanding the world around us. For example, if every swan
you have ever encountered has been white, you might reasonably conclude that all swans are white based
on your observations. Similarly, for centuries, people believed the Earth was flat because, from their limited
perspective, the horizon appeared level. These examples highlight both the strengths and limitations of
empiricism. On the one hand, it allows us to build conclusions based on real-world evidence; on the other,
our observations are inherently limited by our individual experiences, environmental constraints, and the

reliability of our senses.

One significant limitation of empiricism is its vulnerability to sensory deception. Optical illusions, for
instance, exploit the limitations of our visual perception, leading us to see things that are not actually there.
A straight stick might appear bent when partially submerged in water, and the sun seems to rise and set over
a stationary Earth, even though we now know the opposite is true. These examples illustrate that while our

senses provide valuable information, they are not always reliable on their own.

Additionally, empirical knowledge is constrained by the scope of our personal experiences. No single
individual can observe every swan in existence or directly witness every natural phenomenon. As a result,
conclusions drawn solely from personal observation are often incomplete and prone to error. This
limitation becomes even more pronounced when we consider the role of prior knowledge, expectations,
and cognitive biases in shaping how we interpret sensory information. For example, if someone strongly
believes in a particular outcome, they may unconsciously focus on observations that confirm their belief

while dismissing or overlooking contradictory evidence, a phenomenon known as confirmation bias.

Despite these challenges, empiricism remains one of the most powerful tools for acquiring knowledge,
particularly when applied systematically through the scientific method. Scientific empiricism takes the
basic principles of observation and experience and elevates them by introducing rigorous methodologies
designed to minimise errors, biases, and subjectivity. This approach relies on systematic empiricism, which
involves carefully planned and structured observations conducted under controlled conditions. Scientists
not only observe phenomena but also design experiments, gather data, and repeat studies to ensure

consistency and reliability.

Systematic empiricism also emphasises the importance of falsifiability, which is the idea that for a claim

to be scientifically valid, it must be testable and potentially disprovable. For example, the claim “all swans
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are white” is falsifiable because it can be tested by seeking out non-white swans. When black swans were

discovered in Australia, this observation served as empirical evidence that falsified the original claim.

Another key feature of scientific empiricism is the reliance on tools and instruments to extend our sensory
capabilities. Telescopes allow us to observe distant galaxies, microscopes reveal cellular structures, and
particle accelerators let us study subatomic particles. These tools enable scientists to gather observations far

beyond the limits of unaided human senses, providing deeper insights into the natural world.

Empiricism also plays a central role in everyday decision-making. People often rely on past experiences to
guide their choices and expectations. For instance, if you burn your hand on a hot stove, you learn through
direct experience to be cautious around hot surfaces. Likewise, observing weather patterns might help you
decide whether to carry an umbrella. In both cases, knowledge is derived from sensory experience and

personal observation, demonstrating empiricism’s practical value in daily life.

However, empiricism is most effective when combined with other methods of knowing, such as
rationalism and scepticism. While observation can reveal patterns and relationships, rational analysis helps
us interpret these patterns and draw meaningful conclusions. For example, observing that the sun rises in
the east every morning is an empirical observation, but understanding why this happens requires rational

analysis and theoretical reasoning about Earth’s rotation.

It is also important to recognise that empirical evidence is not immune to misinterpretation or
manipulation. Selective presentation of empirical data, often referred to as cherry-picking, can lead to
misleading conclusions. For instance, a marketing campaign might highlight one positive study about
a product while ignoring several negative ones. This emphasises the need for critical thinking and

transparency in the interpretation and communication of empirical findings.

The Scientific Method

The scientific method stands as one of humanity’s most powerful tools for understanding and explaining
the world. It integrates the strengths of intuition, authority, rationalism, and empiricism into a structured
and systematic approach to knowledge acquisition. While other methods of knowing may serve as starting
points for generating ideas or hypotheses, the scientific method goes beyond them by demanding rigorous
testing, careful observation, and logical reasoning to ensure that conclusions are well-supported by

evidence.

At its core, the scientific method is a cyclical process. It often begins with an observation or question,
which is something noticed in the natural world that sparks curiosity or concern. Scientists may rely on
intuition to generate initial ideas, turn to authority for background knowledge, or apply rationalism to
form logical hypotheses. For instance, a researcher might observe that plants in one area grow taller than

those in another and hypothesise that differences in sunlight exposure are responsible. However, rather
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than stopping at speculation or anecdotal evidence, the scientific method requires a clear and testable

hypothesis that can be systematically examined.

Once a hypothesis is formulated, scientists design experiments or studies to test it. This stage involves
systematic empiricism, where observations are made in a controlled and repeatable manner to minimise the
influence of bias, chance, or extraneous factors. In the plant growth example, the researcher might grow
two groups of plants, one in full sunlight and one in partial shade, while controlling for other variables like
water, soil quality, and temperature. By isolating the variable of sunlight, scientists can more confidently

determine its effect on plant growth.

A defining feature of the scientific method is its emphasis on falsifiability. For a hypothesis to be
scientifically valid, it must be possible to prove it false through observation or experimentation. This
principle ensures that scientific claims remain open to scrutiny and revision, preventing dogmatic
adherence to ideas that cannot be challenged. If the experiment reveals no significant difference in plant
growth between the two groups, the hypothesis must be rejected or revised, a process that highlights

science’s self-correcting nature.

After collecting and analysing data, scientists interpret their findings through logical reasoning. This step
often involves statistical analysis to determine whether the results are meaningful or simply due to random
chance. Conclusions are then drawn based on the evidence, but even at this stage, they remain provisional.
Scientific conclusions are not seen as final truths but as the most reliable explanations given the current
evidence. Future research may refine, challenge, or expand upon these findings, which is why replication,

or the repeating of studies to verify results, is such a vital aspect of the scientific method.

One of the key strengths of the scientific method lies in its transparency. Scientists are expected to
document their methods, data, and reasoning in detail so that others can replicate their experiments and
verify their conclusions. Peer review, where other experts in the field critically evaluate a study before

publication, adds another layer of scrutiny to ensure the integrity and reliability of scientific findings.

However, despite its strengths, the scientific method is not without limitations. It is often time-consuming
and resource-intensive, requiring careful planning, funding, and access to specialised tools or
environments. Complex experiments may take years or even decades to complete, which can be a significant
barrier when urgent solutions are needed. For example, developing and testing vaccines involves multiple
phases of clinical trials to ensure safety and efficacy, a process that cannot be rushed without compromising

quality.

Another limitation of the scientific method is its restriction to empirical questions, which are those
that can be observed, measured, and tested. Questions about morality, ethics, aesthetics, or subjective
experiences often fall outside the scope of scientific inquiry. For instance, science can study how the brain
responds to music or why certain patterns are universally considered beautiful, but it cannot definitively

answer whether one piece of art is “better” than another.
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Additionally, while the scientific method strives to minimise bias, it cannot entirely eliminate human
subjectivity. Scientists themselves are influenced by their cultural backgrounds, personal beliefs, and
funding sources, which can subtly shape how experiments are designed, interpreted, or reported. This is
why transparency, peer review, and replication remain so essential, as they act as safeguards against these

biases.

Despite these limitations, the scientific method remains unparalleled in its ability to generate reliable
knowledge about the natural world. It has driven countless advancements in medicine, technology, and our
understanding of the universe. From discovering the structure of DNA to developing life-saving vaccines
and exploring distant planets, the scientific method has consistently proven its value in answering some of

humanity’s most complex questions.

In practice, the scientific method is not a rigid checklist but a flexible, iterative process. Scientists often
revisit earlier stages, refine their hypotheses, and design new experiments in response to unexpected results.
This adaptability allows science to evolve, improve, and respond to new challenges in an ever-changing

world.
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5.3. UNDERSTANDING SCIENCE

By Rajiv S. Jhangiani, I-Chant A. Chiang, Carrie Cuttler and Dana C.
LLeighton, adapted by Marc Chao and Muhamad Alif Bin Ibrahim

Many people are surprised to learn that psychology is considered a science. While fields like astronomy,
biology, and chemistry are widely accepted as scientific disciplines, psychology’s status as a science can seem
less obvious. To understand why psychology is a science, it is helpful to first consider what astronomy,

biology, and chemistry have in common.

At first glance, these sciences appear fundamentally different from one another. Astronomers study
celestial bodies, such as planets, stars, and galaxies. Biologists focus on living organisms, exploring
everything from microscopic cells to complex ecosystems. Chemists, on the other hand, investigate the
properties, composition, and interactions of matter. Even their tools and methods vary widely. A biologist
might use a microscope to study cellular structures, an astronomer might rely on a radio telescope to
scan distant galaxies, and a chemist might work with a spectrometer to analyse chemical compounds. The
expertise required to operate these tools does not necessarily transfer between fields. For example, a chemist
would likely be unfamiliar with the techniques used to track animal populations in the wild, just as a

biologist might not know how to interpret radio signals from space.

Yet, despite their differences in subject matter and tools, these disciplines share something far more
significant: a commitment to a common approach for acquiring knowledge. Science is not defined by
what it studies, but rather by how it studies it. At its core, science is a systematic and evidence-based
process of inquiry. It relies on careful observation, the development of testable hypotheses, controlled
experimentation, and logical reasoning to draw conclusions. Through this method, scientists aim to reduce

bias, ensure reproducibility, and arrive at reliable knowledge about the world.

This same approach applies to psychology. While psychology’s subject matter, which includes human
behaviour, thoughts, and emotions, might seem less tangible or harder to measure than planets or chemical
reactions, psychologists use the same principles of systematic observation, hypothesis testing, and logical
analysis to uncover patterns and relationships. For example, a psychologist studying memory might design
an experiment to test how distractions affect recall. They would carefully observe participants, collect data,

and analyse the results statistically to determine if their hypothesis was supported.

It is also important to recognise that science is not just about gathering facts. It is about understanding

the relationships between those facts, identifying patterns, and building theories to explain them. Scientific
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theories are not random guesses; they are well-substantiated explanations grounded in evidence and refined
through repeated testing and observation. In psychology, theories such as Pavlov’s classical conditioning or
Bandura’s social learning theory illustrate how empirical research leads to broader insights about behaviour

and mental processes.

However, like all sciences, psychology faces challenges. Human behaviour is influenced by countless
variables, including culture, biology, environment, and personal experience, making it more complex to
study than chemical reactions in a controlled lab setting. Yet, this complexity does not diminish its scientific
nature, it simply means that psychologists must be especially careful in their methods, often relying on large

sample sizes, replication of studies, and statistical analysis to ensure their findings are valid and reliable.

Features of Science

The scientific approach is built on three fundamental features: systematic empiricism, empirical questions,
and public knowledge. These elements collectively form the foundation of modern scientific inquiry,
ensuring that knowledge is built on evidence, focused on answerable questions, and openly shared for

verification and improvement.

Systematic Empiricism

Empiricism refers to gaining knowledge through observation, but science refines this process into
systematic empiricism. Scientists do not rely on casual observations, gut feelings, or anecdotal evidence.
Instead, they carefully design studies, control variables, and document their findings in detail to ensure that

their observations are reliable and replicable.

Systematic empiricism involves planning observations in a way that reduces bias and error. Every step,
from data collection to analysis, follows a structured process. This systematic approach allows scientists to

distinguish genuine patterns from random noise and anecdotal coincidences.

For example, a study investigated whether women talk more than men, not by relying on cultural
stereotypes or informal impressions, but by systematically recording conversations from a large, diverse
sample of participants (Mehl et al., 2007). Their meticulous approach allowed the researchers to analyse the
data objectively and confidently challenge existing assumptions. When their findings contradicted popular

stereotypes, they trusted their systematic observations rather than cultural narratives.

Systematic empiricism also incorporates tools and technologies that enhance observation, from telescopes
and microscopes to advanced statistical software. These tools extend the range and accuracy of what

scientists can measure and observe, allowing them to uncover insights that would otherwise remain hidden.

While systematic empiricism is essential, it does not mean scientists dismiss creativity or intuition. In fact,
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intuition often inspires hypotheses, and creativity helps design innovative experiments. However, intuition
alone is not enough, it must be tested against systematic observations. This commitment ensures that

scientific conclusions are grounded in evidence rather than assumptions.

Empirical Questions

Science is focused on empirical questions, which are questions about how the world actually works. These
are questions that can be answered through observation and measurement, and they are testable, verifiable,

and often falsifiable, meaning they can potentially be proven wrong through evidence.

For instance, the question “Do women talk more than men?” is empirical because it can be answered by
systematically observing and comparing speech patterns across genders. Scientists can collect data, analyse
patterns, and draw conclusions based on the evidence. Similarly, questions like “Does a specific medication
reduce anxiety?” or “How does sleep deprivation affect memory?” are empirical because they can be studied

systematically.

However, not all questions are empirical, and science has clear boundaries. Questions about morality,
aesthetics, or values, such as “Is it morally wrong to tell a lie?” or “What makes a painting beautiful?”, are
not testable through scientific observation. While science can inform such discussions (e.g., studying the
effects of lying on relationships or analysing brain activity when people view art), it cannot resolve them

definitively.

Distinguishing between empirical and non-empirical questions is especially important in psychology,
where issues of ethics, values, and subjective experience often intersect with scientific inquiry. Researchers
must remain aware of these limits and ensure they do not overstep the boundaries of empirical

investigation.

Empirical questions also highlight one of science’s core strengths: falsifiability. A scientific claim must be
open to being proven wrong through evidence. If a claim cannot, in principle, be falsified, it falls outside

the scope of science. This principle keeps scientific inquiry honest, focused, and transparent.

Public Knowledge

The third defining feature of science is its commitment to creating public knowledge. Science is not
a private endeavour; it is a collaborative, global effort. Once scientists have asked empirical questions,
conducted systematic observations, and drawn conclusions, they share their findings with others, typically

through publications in peer-reviewed journals.

These scientific papers provide detailed accounts of the study’s rationale, methods, results, and

conclusions. They allow other scientists to evaluate the research, replicate the findings, and build upon
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previous work. Increasingly, researchers are publishing in open-access journals, making their work freely

available to the public and removing barriers to accessing scientific knowledge.

Public knowledge serves two critical functions:

1. Science as a Collaborative Process: Scientific progress is cumulative, built on the work of
countless researchers across time and geography. Every study adds a piece to the larger puzzle of
understanding the world. A groundbreaking discovery is rarely the result of one isolated study;
rather, it emerges from a long history of shared knowledge and collective effort.

2. Self-Correction: Science is inherently self-correcting. Even with the best intentions, individual
scientists can make mistakes, overlook biases, or draw incorrect conclusions. By publishing their
work, they invite others to review, replicate, and, if necessary, challenge their findings. This process

helps identify errors, refine methods, and strengthen the reliability of scientific knowledge over time.

A good example of the self-correcting nature of science is the Many Labs Replication Project. Researchers
worldwide collaborated to replicate findings from several influential psychological studies. One of these
studies, originally conducted by Schnall and colleagues, suggested that handwashing reduces moral
judgements. However, replication attempts using larger samples and identical procedures failed to
reproduce the original effect. While this does not conclusively disprove the initial finding, it highlights the

importance of replication in verifying scientific claims.

The replication effort demonstrates that science is not about defending individual studies or researchers,
it is about uncovering the truth through collective effort. The willingness to re-examine findings, refine
methods, and adjust conclusions based on new evidence is what sets science apart from other ways of

knowing.

The Interconnected Nature of the Three Features

These three features: systematic empiricism, empirical questions, and public knowledge, are deeply
interconnected. Systematic empiricism ensures observations are reliable and unbiased. Empirical questions
focus scientific efforts on issues that can be tested and measured. Public knowledge guarantees that findings

are shared, evaluated, and refined by the broader scientific community.

Together, these features form the backbone of the scientific method, creating a self-correcting system that
drives progress and deepens our understanding of the natural world. Whether studying galaxies, chemical
reactions, or human behaviour, scientists rely on these principles to build a body of knowledge that is

transparent, collaborative, and grounded in evidence.

In embracing these principles, psychology earns its place among the natural sciences. By adopting
systematic empiricism, focusing on empirical questions, and contributing to public knowledge, psychology

builds a robust and credible understanding of human thought, behaviour, and experience.
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Science Versus Pseudoscience

Pseudoscience refers to a collection of beliefs, theories, or practices that claim to be scientific but fail to
adhere to the essential principles of scientific inquiry, such as systematic observation, falsifiability, and
peer review. At first glance, pseudoscience can appear strikingly similar to genuine science. It often uses
complex, scientific-sounding terminology, references studies or research (whether real or fabricated), and
relies heavily on anecdotal evidence to build its credibility. However, beneath the surface, pseudoscience
lacks the foundational principles that define genuine scientific inquiry. Understanding the difference
between science and pseudoscience is crucial, not only for academic purposes but also for making informed

decisions in daily life.

Take the theory of biorhythms as an example. This theory suggests that our physical, intellectual, and
emotional abilities follow fixed cycles: 23 days for physical abilities, 33 days for intellectual abilities, and
28 days for emotional abilities, which begin at birth and continue for life. Proponents argue that activities
requiring peak performance, like exams or athletic competitions, should be scheduled during the “high
points” of these cycles. Books, websites, and even mobile apps have been dedicated to tracking and
optimising these cycles, often using terms like sinusoidal wave and bioelectricity to sound more scientific.
However, despite the apparent sophistication of these claims, scientific evidence consistently fails to
support the existence of biorhythms. Beneath the impressive jargon lies a lack of empirical evidence,

systematic observation, or falsifiable hypotheses.

A claim, belief, or activity can be considered pseudoscientific if it presents itself as scientific while failing to

meet one or more key features of science. These shortcomings typically manifest in three distinct ways:

1. Lack of Systematic Empiricism: Systematic empiricism involves carefully planned, recorded, and
analysed observations. In science, researchers rely on these structured observations to test their
hypotheses and generate evidence-based conclusions. Pseudoscience, however, often lacks this level
of rigour. Claims might rely on anecdotal evidence, personal testimonials, or selective data that
support a predetermined conclusion while ignoring contradictory evidence. Even when scientific
studies exist, pseudoscientific proponents may misinterpret or cherry-pick findings to suit their
narrative.

2. Absence of Public Knowledge: Science thrives on transparency. Findings are published in peer-
reviewed journals, allowing other scientists to replicate experiments, scrutinise methods, and verify
conclusions. Pseudoscience, by contrast, often lacks this openness. Claims may be made without any
published research, or findings might be hidden from public scrutiny. Without open evaluation and
replication, it is impossible to confirm the validity of the claims.

3. Failure to Address Empirical Questions: Science deals with empirical questions that can be tested
through observation, experimentation, and measurement. Philosopher Karl Popper emphasised that
scientific claims must be falsifiable. This means that there must be a way to prove them wrong if they

are indeed false. For example, the claim that “women talk more than men” is falsifiable because
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systematic observations could support or refute it. In contrast, many pseudoscientific claims are
designed to avoid falsifiability. For instance, believers in extrasensory perception (ESP) often argue
that psychic powers fail under controlled observation because the powers are supposedly disrupted
by scepticism or scrutiny. This creates an unfalsifiable claim that no possible observation can

disprove it, rendering it unscientific.

The Implications of Pseudoscience

Understanding the difference between science and pseudoscience is not just an academic exercise. It has
practical, real-world implications that affect decision-making, public health, and the credibility of scientific

disciplines.

One important reason for distinguishing between science and pseudoscience is that it clarifies the value
of core scientific principles. Systematic observation, falsifiability, and peer review are not abstract concepts
but are essential safeguards against misinformation, bias, and faulty reasoning. Studying pseudoscience
helps highlight the importance of these principles and fosters a deeper appreciation for evidence-based

knowledge.

Another critical consideration is the real-world consequences of pseudoscientific beliefs. These beliefs
are not always harmless; they can lead to serious, sometimes life-threatening outcomes. For example,
individuals suffering from critical illnesses may reject proven medical treatments in favour of
pseudoscientific alternatives such as homeopathy, energy healing, or other unverified therapies. Such

choices can delay essential medical care, worsen health outcomes, and, in extreme cases, prove fatal.

Pseudoscience is also particularly relevant to the field of psychology. Many pseudoscientific practices
overlap with psychological topics, claiming to explain human behaviour, cognition, and emotion.
Examples include astrology, graphology (handwriting analysis), and past-life regression therapy. While
these practices often appeal to people searching for answers about themselves, they lack the empirical
evidence and methodological rigour required of genuine scientific disciplines. For students and
professionals in psychology, the ability to distinguish credible scientific findings from pseudoscientific
claims is essential for preserving the field’s integrity and ensuring that psychological knowledge remains

reliable and evidence-based.

ldentifying Pseudoscience

Identifying pseudoscience requires a critical mindset and a solid understanding of scientific reasoning.
When evaluating a claim, it is essential to ask whether there is systematic evidence supporting it, if the
findings have been published and peer-reviewed, and whether the claim is falsifiable, meaning it can be

tested and potentially disproven. Additionally, it is important to consider whether contradictory findings
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are acknowledged and addressed. If the answers to these questions are unclear or unsatisfactory, there is a

strong chance the claim falls into the category of pseudoscience.

Pseudoscience often presents itself in familiar forms, blending cultural beliefs, anecdotal evidence, and
scientific-sounding terminology to appear credible. Astrology, for instance, claims that celestial bodies
influence human personality and fate, while graphology suggests that handwriting can reveal personality
traits. Similarly, practices like energy healing propose that physical and emotional ailments can be cured
through the manipulation of unseen energy fields, and magnet therapy asserts that magnets can alleviate
pain and improve overall health. Despite their popularity, these fields fail to meet the core principles of

scientific inquiry, such as systematic empiricism, falsifiability, and transparency through public knowledge.

For those who want to deepen their understanding of pseudoscience and sharpen their critical thinking
skills, several valuable resources are available. The Skeptic’s Dictionary offers an extensive reference guide

to pseudoscientific beliefs, covering topics like cryptozoology, homeopathy, and pyramidology.
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5.4. GOALS OF SCIENCE AND COMMON
SENSE

By Rajiv S. Jhangiani, I-Chant A. Chiang, Carrie Cuttler and Dana C.
LLeighton, adapted by Marc Chao and Muhamad Alif Bin Ibrahim

Human curiosity about the world, and ourselves, has been a driving force behind knowledge and discovery
for millennia. From ancient philosophers pondering the nature of the human mind to modern scientists
decoding the brain’s neural pathways, this fundamental curiosity has shaped our quest for understanding.
It is likely this same drive that inspired you to study psychology, a field dedicated to unravelling the
complexities of human thought, emotion, and behaviour. Science, as a method for systematically exploring
these questions, has proven to be the most effective tool for acquiring accurate, reliable, and verifiable

knowledge about these intricate phenomena.

In psychology, scientific research forms the backbone of what we know about human behaviour. From the
intricate workings of the brain’s cortical regions to the principles that guide learning and memory, almost
every insight in the field stems from rigorous scientific inquiry. Research has illuminated everything from
how we make decisions under pressure to why we are prone to cognitive biases and what motivates acts of
altruism. The knowledge housed in a typical introductory psychology textbook represents the cumulative
effort of thousands of researchers over many decades, each contributing a piece to the ever-growing puzzle
of human nature. Yet, despite these advances, our understanding of human behaviour remains incomplete.
Scientific research in psychology is ongoing, with new discoveries continuously reshaping what we know

and revealing how much more there is to learn.

The Three Goals of Science

Scientific research in psychology is driven by three interconnected goals: to describe, predict, and explain
phenomena. These goals provide a framework for how psychologists approach their investigations and

build knowledge over time.

The first goal, to describe, focuses on systematically observing and recording behaviours, events, or
phenomena to create a clear and accurate picture of what is happening. This step is foundational because
meaningful insights must start with precise and detailed observations. For example, if researchers want

to understand why patients use medical marijuana, they might collect data from licensing centres, survey
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patients, or analyse patient reports. Findings from such descriptive studies have shown that medical
marijuana is most commonly used to treat pain, followed by symptoms of anxiety and depression (Sexton
etal., 2016). Descriptive research does not necessarily tell us why or how these relationships exist, but it sets

the stage for further investigation.

Building on description, the second goal of science is to predict. Once scientists observe consistent
relationships between two variables, they can make informed predictions about future behaviour or events.
For instance, if research consistently shows that medical marijuana is primarily used for pain management,
scientists can reasonably predict that a patient using medical marijuana is likely dealing with pain-related
symptoms. While predictions are rarely 100% accurate, they often provide better-than-random accuracy,
especially when the observed relationships are robust and well-documented. Prediction allows scientists to
anticipate outcomes, develop interventions, and prepare for potential consequences based on established

patterns.

The third and most ambitious goal of science is to explain. Describing and predicting are important, but
the ultimate objective is to understand why certain phenomena occur. Explanation involves uncovering the
causal mechanisms and processes that drive behaviour or events. For example, in the context of medical
marijuana, researchers might ask: How does marijuana alleviate pain? Does it work by reducing
inflammation, or does it primarily lower the emotional distress associated with pain without affecting
its physical intensity? Answering such questions goes beyond surface-level observations and delves into
the deeper mechanisms governing behaviour. Scientific explanations aim to connect observations and

predictions into a coherent, causal understanding that can be tested, refined, and expanded upon over time.

Basic versus Applied Research

Scientific research in psychology is often categorised into two broad types: basic research and applied

research. While they serve distinct purposes, they are deeply interconnected and often inform one another.

Basic research focuses on building fundamental knowledge about psychological processes without a
specific practical application in mind. The goal is to uncover general principles and mechanisms that
explain how behaviour, cognition, and emotion operate. For example, studies exploring differences in
talkativeness between men and women are not necessarily aimed at solving a specific problem but rather
at expanding our understanding of communication patterns and gender dynamics. This kind of research

forms the foundation upon which applied research is built.

On the other hand, applied research is driven by practical concerns and aims to address real-world problems
directly. Studies investigating the effects of cell phone use on driving behaviour are a good example of
applied research. Motivated by safety concerns, such research has influenced public policy and led to
legislation aimed at reducing distracted driving accidents. Applied research bridges the gap between

scientific knowledge and everyday challenges, translating insights from research into tangible solutions.
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While it is convenient to separate research into these two categories, the line between basic and applied
research is often blurred. Insights from basic research frequently lead to unexpected practical applications,
while applied research often generates new theoretical knowledge. For example, basic research on gender
differences in talkativeness might eventually inform communication strategies in marriage counselling, and

applied research on cell phone use while driving might reveal new insights about attention and cognitive

load.

In essence, both basic and applied research play indispensable roles in advancing our understanding of
human behaviour. Basic research builds the theoretical foundation, while applied research ensures that
this knowledge is used to address pressing societal issues. Together, they create a cycle of discovery and

application that drives progress in the field of psychology.

Science and Common Sense

Many people question whether scientific research in psychology is truly necessary. After all, can we not
simply rely on common sense or intuition to understand human behaviour? While it is true that we all
possess intuitive beliefs about people’s thoughts, emotions, and actions, which psychologists refer to as
folk psychology, these beliefs are not always accurate. In fact, scientific research has consistently shown that

many widely accepted “common-sense” ideas about behaviour are misleading, incomplete, or outright false.

One classic example is the belief that venting anger, through actions like punching a pillow, screaming
into the void, or otherwise “letting it out”, can reduce feelings of anger. This idea feels deeply intuitive
and emotionally satisfying. However, research reveals the opposite: venting anger in these ways tends to
intensify feelings of anger rather than alleviate them (Bushman, 2002). Similarly, many people assume that
no one would confess to a crime they did not commit unless they were being physically tortured. Yet,
extensive psychological studies have shown that false confessions are alarmingly common and can arise
from a range of psychological pressures, including fatigue, fear, coercion, and the desire to escape a stressful

interrogation (Kassin & Gudjonsson, 2004).

These examples demonstrate a broader truth: intuition, while often helpful in our day-to-day lives, is not a

reliable guide when it comes to understanding complex patterns of human behaviour.

Some Common Myths

Psychologist Scott Lilienfeld and his colleagues explored many such misconceptions in their book, 50
Great Myths of Popular Psychology. The book highlights numerous common-sense beliefs about human
behaviour that have been debunked by scientific research. For example, many people believe that humans
only use 10% of their brainpower, that most people experience a midlife crisis in their 40s or 50s, or that

students learn best when teaching styles match their preferred “learning style”. Other myths include the
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idea that low self-esteem is a primary cause of psychological problems or that psychiatric admissions and

crime rates spike during full moons.

Despite being widely accepted and repeated in popular culture, these beliefs fail to stand up to scientific
scrutiny. They persist because they are intuitive, often repeated, and sometimes emotionally comforting.

But their persistence highlights the need for rigorous scientific investigation to separate fact from fiction.

Why Are Our Intuitions So Often Wrong?

It is a fair question: If common sense is so fallible, why do we rely on it so heavily? Psychological research

points to several key reasons.

Firstly, forming accurate beliefs about human behaviour requires careful observation, precise memory,
and detailed analysis. These are abilities that our brains are not naturally equipped to perform on a large
scale. For instance, accurately counting and averaging the number of words spoken by men and women
in various settings, and drawing valid conclusions from those observations, would be nearly impossible to

achieve intuitively.

Instead, we rely on mental shortcuts called heuristics to make sense of the world. These shortcuts are
often helpful for making quick decisions in everyday life, but they come with significant limitations.
One particularly influential shortcut is confirmation bias, which is the tendency to notice and remember
evidence that supports our preexisting beliefs while ignoring or forgetting evidence that contradicts them.
For example, if someone believes women talk more than men, they will likely notice and remember talkative

women and quiet men while overlooking talkative men and quiet women.

Secondly, many beliefs persist because they are emotionally reassuring. For instance, the idea that calorie-
restrictive diets are effective for long-term weight loss persists despite scientific evidence to the contrary
(Mann et al., 2007). People often cling to such beliefs because they offer hope, reinforce societal ideals, or

provide a sense of personal control.

These cognitive biases and emotional reinforcements create a powerful barrier to changing our minds, even

in the face of clear evidence.

The Role of Scepticism

Scientists, including psychologists, are just as vulnerable to cognitive biases as anyone else. What sets them
apart is their cultivated attitude of scepticism. Scientific scepticism is not about being cynical, dismissive,
or distrusting everything. Instead, it involves a deliberate pause to question assumptions, seck alternative
explanations, and, most importantly, demand evidence, especially systematically collected empirical

evidence, before drawing conclusions.
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For example, imagine reading an article claiming that giving children a weekly allowance teaches them
financial responsibility. A sceptical approach would not involve dismissing this claim outright but would

instead prompt a series of questions:

* What evidence supports this claim?
* Wias the claim derived from systematic research?
* Is the author qualified to make this claim?

* Are there alternative explanations for the observed outcomes?

If the issue is particularly significant, a sceptical approach might also involve digging into the research

literature to see whether multiple studies support or contradict the claim.

Tolerance for Uncertainty

Another hallmark of scientific thinking is a tolerance for uncertainty. Scientists understand that evidence is
often incomplete and that many questions remain unanswered. For instance, there is currently no definitive
scientific evidence showing whether receiving a weekly allowance helps children become financially

responsible or encourages materialistic behaviour.

While uncertainty can feel frustrating in everyday decision-making, it is a driving force for scientific
discovery. Unanswered questions present opportunities for investigation, experimentation, and
innovation. In this sense, uncertainty is not a barrier but an invitation; an open door for scientists and

students alike to contribute to our growing body of knowledge.

The Limits of Common Sense

Common sense and intuition have their place in everyday decision-making. They allow us to make quick
judgements, navigate social situations, and respond effectively to immediate challenges. However, when it
comes to understanding complex psychological phenomena, like the roots of human emotion, the effects

of social influence, or the cognitive processes behind decision-making, common sense or intuition often

falls short.

Scientific research offers a more systematic, objective, and reliable approach to answering these questions.
By combining scepticism, tolerance for uncertainty, and a commitment to empirical evidence, psychology

transcends the limitations of intuition and folklore.

In the end, the goal is not to reject common sense entirely but to recognise its limitations. Science does
not seek to eliminate intuition; it seeks to refine and validate it through careful observation, analysis, and
testing. This evidence-based approach not only advances our understanding of human behaviour but also

helps us make better-informed decisions in our personal and professional lives.
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5.5. SUMMARY

By Marc Chao

Summary

The nature of knowledge has long been a central focus of philosophical inquiry, with Plato’s
concept of “justified true belief” (JTB) offering a foundational framework. According to this
model, knowledge is achieved through the interconnection of belief, truth, and justification.
Belief represents a personal commitment to a proposition, truth reflects its alignment with
reality, and justification provides the reasoning or evidence to support it. These elements create
categories like blind faith (belief without justification) and knowledge (justified true beliefs).
The term “knowledge” encompasses procedural, acquaintance, and propositional types, with
propositional knowledge being most relevant to logical and empirical investigations.
Propositions, declarative statements about the world, can be analytic (true by definition) or
synthetic (requiring empirical justification). Empirical knowledge relies on sensory observation,
while rational thought organises and interprets these observations to build a coherent
understanding. As Immanuel Kant emphasised, rational thought and sensory experience work
in tandem to transform raw data into meaningful knowledge. Facts emerge when propositions
are sufficiently justified by evidence, distinguishing them from opinions, while hypotheses serve
as testable claims that bridge observation and theory.

Knowledge acquisition is underpinned by five key approaches, each with its own strengths and
limitations: intuition, authority, rationalism, empiricism, and the scientific method. Intuition,
relying on gut feelings and pattern recognition, offers quick judgments but is susceptible to
biases and errors. Authority, based on trusting experts, is efficient yet vulnerable to
misinformation and misuse. Rationalism emphasises logical reasoning, which is powerful but
dependent on the validity of its premises. Empiricism focuses on sensory observation and
experience, forming the bedrock of scientific inquiry, though it can be constrained by individual
perception and potential misinterpretation. The scientific method unites these approaches into
a structured process, prioritising observation, experimentation, falsifiability, and replication to
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produce reliable, testable knowledge. While the method has limitations, such as addressing only
empirical questions and requiring time-intensive processes, it remains an indispensable tool for
advancing understanding and solving complex problems by integrating intuition, reasoning, and
evidence.

Psychology, often questioned for its scientific status, shares the essential features of scientific
inquiry present in disciplines like astronomy and biology: systematic empiricism, empirical focus,
and a commitment to public knowledge. Using rigorous methods, psychology explores human
behaviour, thought, and emotion, navigating challenges posed by the variability and complexity
of its subject matter. This scientific approach separates psychology from pseudoscience, which
lacks systematic evidence, falsifiability, and transparency. Pseudoscience, often cloaked in
technical jargon, can have harmful consequences, highlighting the importance of critical
thinking and adherence to scientific principles. Identifying and challenging pseudoscientific
claims ensures that psychology maintains its credibility and commitment to evidence-based
understanding.

At the heart of psychology is the drive to describe, predict, and explain human phenomena,
fuelled by the same curiosity that has propelled knowledge and discovery across millennia.
Unlike common sense or intuition, which often succumb to cognitive biases and inaccuracies,
psychology employs the scientific method to uncover patterns and mechanisms governing
human behaviour. It distinguishes between basic research, aimed at building foundational
knowledge, and applied research, which addresses real-world problems. This distinction ensures
that theoretical insights inform practical solutions and vice versa. Psychology also challenges
persistent myths, like venting anger or the notion that humans use only 10% of their brains,
using rigorous research to debunk such misconceptions. Through scepticism, empirical evidence,
and a tolerance for uncertainty, psychologists refine and expand our understanding of human
nature, surpassing the limitations of intuition and common sense to foster a more reliable and
nuanced perspective on behaviour.

@O
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CHAPTER 6: THE SCIENTIFIC
METHOD

Scientific research in psychology serves as a powerful tool for understanding human behaviour, thought,
and emotion through systematic observation, experimentation, and analysis. This chapter provides a
comprehensive overview of how the scientific process operates within the field of psychology, highlighting
the iterative and self-correcting nature of research. At its core, the research cycle is portrayed as a dynamic
process, beginning with the formulation of a research question, followed by empirical investigation, data
analysis, and the dissemination of findings. Each stage is interconnected, contributing to the ongoing

refinement and expansion of psychological knowledge.

The chapter emphasises the importance of grounding research in existing literature, showcasing how prior
findings guide new questions and inspire future studies. Real-world examples, such as studies on gender
differences in talkativeness and the impact of cell phone use on driving performance, illustrate how research
emerges from both theoretical curiosity and pressing societal concerns. These examples also highlight how

empirical evidence can challenge widely held stereotypes and inform public policy.

Additionally, the text delves into the creative yet structured process of generating meaningful research
questions, underscoring the role of informal observations, practical problems, and gaps in the research
literature as sources of inspiration. It introduces essential strategies for conducting thorough literature
reviews, including the use of academic databases like PsycINFO, and discusses the importance of

distinguishing credible scholarly sources from less reliable ones.

Key distinctions between experimental and non-experimental research designs are explored, along with
the trade-offs between internal and external validity in laboratory and field research. Readers are also
introduced to the hierarchy of evidence, ranging from anecdotal observations to meta-analyses, to help

them critically evaluate the strength and reliability of scientific findings.

The chapter further explains the significance of statistical analysis in interpreting research data,
differentiating between descriptive and inferential statistics, and discussing the concepts of statistical
significance and replicability. Finally, it underscores the importance of clear and transparent reporting,
whether through peer-reviewed journal articles, conference presentations, or public outreach efforts,

ensuring that scientific knowledge remains accessible, verifiable, and impactful.

In essence, this chapter serves as a roadmap for understanding the scientific process in psychology, bridging
the gap between theory and practice. Whether you are a student embarking on your first research project or
a curious reader seeking to understand how psychological knowledge is built and refined, this exploration
provides a clear and engaging guide to the scientific underpinnings of one of the most dynamic fields of

study.
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Learning Objectives

By the end of this chapter, you should be able to:

- Understand the scientific method: Define the scientific method and explain its key
stages, including observation, hypothesis formation, experimentation, analysis, and
conclusion.

- Distinguish between experimental and non-experimental research: Explain the
differences between experimental and non-experimental research and their respective
strengths and limitations.

- Recognise the role of theories and hypotheses: Explain the relationship between
theories, hypotheses, and empirical testing in scientific inquiry.

- Understand variables and operational definitions: Define variables, distinguish
between quantitative and categorical variables, and explain the importance of
operational definitions in research.

- Assess the validity of scientific findings: Differentiate between internal and external
validity and explain their significance in both laboratory and field research.

- Analyse statistical data: Differentiate between descriptive and inferential statistics and
understand their role in interpreting research results.
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6.1. A MODEL OF SCIENTIFIC RESEARCH
IN PSYCHOLOGY

By Rajiv S. Jhangiani, I-Chant A. Chiang, Carrie Cuttler and Dana C.
Leighton, adapted by Marc Chao and Muhamad Alif Bin Ibrahim

Scientific research in psychology operates as a dynamic and ongoing cycle, continually building upon
itself to refine our understanding of human behaviour and mental processes. As shown in Figure 6.1.1
below, this cycle can be broken down into key stages: formulating a research question, conducting an
empirical study, analysing data, drawing conclusions, and sharing the findings through publication. Each
step plays a crucial role in advancing psychological knowledge, and the cycle often loops back on itself as

new discoveries inspire fresh questions and further investigation.
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Data
Analysis

Figure 611. A simple model of scientific research in psychology by R. S. Jhangiani et al. in Research
Methods in Psychology 4e is used under a CC BY-NC-SA licence

At the heart of this cycle lies the research literature, which serves as a repository of all published scientific
findings within a given field. Researchers rely on this body of work not only to ground their own
investigations in established knowledge but also to identify unanswered questions or conflicting results that
warrant further study. However, not all research questions originate from the literature. Sometimes, they
emerge from casual observations in daily life or from pressing practical problems that demand solutions.
Even in these cases, researchers typically begin by consulting the literature to see if their question has already

been addressed and to refine their focus based on existing findings.

The Research Cycle in Action

The study conducted by Mehl and his colleagues serves as an excellent example of this research cycle in
practice. Their investigation began with a common stereotype: the belief that women are more talkative

than men. This stereotype had been perpetuated both informally in everyday conversations and, to some
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extent, within published claims in the research literature. However, upon closer examination of the
literature, Mehl and his team realised that this question had not been adequately addressed by rigorous

scientific studies.

With a refined research question in hand, they designed a carefully controlled empirical study. Participants’
conversations were systematically recorded (with their consent, of course), quantified, and analysed to
determine whether women truly speak more than men. Their results revealed little meaningful difference
between the two groups in terms of talkativeness. These findings challenged a widely held stereotype
and provided a clear, evidence-based answer to the original question. Importantly, Mehl and his team
published their results, contributing to the growing body of research literature on gender differences in

communication.

But their study did not mark the end of the story. Like most research, it raised new questions. Could
cultural differences affect talkativeness? Are there specific contexts in which one gender might speak more
than the other? These follow-up questions offer opportunities for future studies, ensuring that the research

cycle continues.

Practical Questions Driving Research

Another example of this cycle comes from a practical, real-world concern: the increasing prevalence of cell
phones in the 1990s and their potential impact on driving safety. As cell phone use became widespread,
both researchers and the general public began to ask whether talking on a cell phone while driving impaired

performance behind the wheel.

Psychologists decided to investigate this question scientifically. Drawing on established research that
multitasking tends to reduce efficiency in both tasks, they designed empirical studies comparing driving
performance with and without cell phone use. These studies involved both laboratory simulations and real-
world driving conditions, allowing researchers to measure drivers’ reaction times, hazard detection abilities,

and vehicle control.

The findings were clear: cell phone use significantly impaired driving performance. Importantly, the studies
went further to reveal nuanced insights. For example, research by Drews et al. (2004) demonstrated that
conversations with a passenger were less distracting than cell phone conversations. Passengers in a car are
often aware of driving conditions and may naturally adjust their behaviour, pausing their conversation
during a challenging traffic situation, for instance. In contrast, someone on the other end of a phone
call remains oblivious to the driver’s immediate environment, making the conversation more cognitively

demanding and distracting.

Each of these studies was published and became part of the growing research literature on distracted

driving. These findings did not just advance psychological science; they also had significant real-world
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restricting cell phone use while driving.

For more information about how the brain processes information and what causes driver distraction,

watch the following video by the American Psychological Association [3:10]:

@ One or more interactive elements has been excluded from this version of the text. You can
view them online here: https://jcu.pr ks.pub/critical-thinking-

psychology/?p=911#oembed-1
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6.2. FINDING A RESEARCH TOPIC

By Rajiv S. Jhangiani, I-Chant A. Chiang, Carrie Cuttler and Dana C.
LLeighton, adapted by Marc Chao and Muhamad Alif Bin Ibrahim

Good research starts with a strong research question, but arriving at one can feel like an overwhelming task
for novice researchers. Crafting meaningful and testable questions often seems like a mysterious or even
magical process, with experienced researchers appearing to pluck ideas out of thin air. However, research
on creativity suggests that generating research questions is not an arcane skill but the product of consistent
effort, ordinary thinking strategies, and persistence (Weisberg, 1993). In reality, finding a research topic is a

creative yet structured process, one that blends curiosity with critical analysis.

Finding Inspiration for Research Ideas

Most research questions begin as broader, more general ideas. These often revolve around behaviours,
psychological traits, or phenomena, such as talkativeness, memory, anxiety, or motivation. These initial
ideas are then refined and shaped into specific, empirically testable research questions. But where do these

initial sparks of curiosity come from?

One of the most common sources of inspiration is informal observation. These are everyday observations
of behaviour, whether from personal experiences, interactions with others, or secondhand accounts
through books, blogs, news articles, or social media. For example, you might notice that you always seem
to pick the slowest-moving line at the grocery store and wonder if everyone feels the same way. Or you
might read a story about people rallying to help a family after a fire and start thinking about what motivates
people to donate money or resources to strangers. Many famous psychological studies originated from
informal observations. Stanley Milgram’s groundbreaking research on obedience to authority was sparked
by accounts from Nazi war crime trials, where defendants repeatedly claimed they were “just following
orders”. Milgram turned this observation into a powerful research question: How far will ordinary people

go in obeying authority figures, even if it means committing morally questionable acts?

Another significant source of research ideas is practical problems. Practical issues often inspire applied
research in areas like health, education, law, and public safety. For example, researchers may ask whether
taking handwritten notes improves academic performance compared to typing notes on a laptop. Others

might investigate whether psychotherapy is more effective than medication for treating depression, or how
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cell phone use affects driving ability. These questions stem from real-world concerns and have tangible

impacts on people’s lives.

However, the most common source of research questions is previous research. Science thrives on
collaboration and continuity. Researchers frequently identify gaps, inconsistencies, or intriguing results
in existing studies that inspire their own investigations. Experienced researchers often have long lists of
potential questions based on their familiarity with the literature. For those just starting out, consulting
faculty members or exploring academic journals can provide a wealth of ideas. Simply flipping through
a recent issue of a journal like Psychological Science might reveal articles on everything from memory
formation and social biases to emotional regulation and second-language acquisition. Focusing on a
specific area of interest, such as childhood development or cognitive neuroscience, can further streamline

the search.

For more ideas on how to develop a good research topic, watch the following video by KStateLibraries
[4:33]:

@ One or more interactive elements has been excluded from this version of the text. You can
view them online here: https://jcu.pr ks.pub/critical-thinking-

psychology/?p=913#0embed-1

Reviewing the Research Literature

Once a general idea or question has taken shape, the next step is to review the research literature, the body
of published scientific studies related to your topic. Reviewing the literature is not just about gathering
information; it is about discovering what has already been studied, identifying gaps or inconsistencies, and

refining your question to ensure it contributes something meaningful to the field.

A thorough literature review serves several purposes. First, it helps determine whether your question has
already been answered. If a question has been thoroughly explored, it might suggest a new direction or
angle for investigation. Second, it helps gauge whether the question is interesting and meaningful enough
to pursue. Third, it provides insight into methodologies used in similar studies, offering valuable guidance
for designing your own research. Finally, it helps clarify how your study will fit into the broader context of

existing knowledge.

However, not all sources are equally valuable. The research literature in psychology primarily consists of
articles published in professional journals and scholarly books. While popular psychology books, websites,

and encyclopaedias may offer insights, they are generally considered unreliable because they are not
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subjected to rigorous peer review. For example, while Wikipedia can be a useful starting point for general

information, its dynamic and anonymous editing process makes it unsuitable as a primary academic source.

Professional Journals: The Core of Research Literature

Professional journals are central to the research literature in psychology. They publish original empirical
studies and review articles, serving as a platform for sharing findings, theories, and analyses with the

academic community.

Most journal articles fall into one of two categories: empirical research reports and review articles.
Empirical research reports describe new studies conducted by the authors, presenting their research
question, methodology, results, and conclusions. Review articles, on the other hand, synthesise findings
from multiple studies to provide a broader understanding of a topic. Some review articles propose new

theories (theoretical articles), while others statistically analyse results from multiple studies (meta-analyses).

What sets professional journals apart is their peer review process. When researchers submit an article to
a journal, it undergoes double-blind peer review. This means that the identities of both the authors and
reviewers are concealed, ensuring that feedback remains unbiased. Reviewers, who are experts in the field,
critically evaluate the study’s methods, results, and interpretations, providing constructive feedback and
recommendations to the journal editor. The editor then decides whether to accept, revise, or reject the

manuscript based on these reviews.

In recent years, open-access journals have gained popularity. These journals make published articles freely
available to anyone, removing barriers to accessing scientific knowledge. Some open-access journals also
embrace open peer review, where reviewer identities are disclosed alongside published articles to promote

transparency and accountability.

Scholarly Books

Scholarly books play a vital role in the dissemination of scientific knowledge in psychology and related
fields. These books are primarily written by researchers and practitioners for an audience of fellow
researchers, practitioners, and advanced students. Unlike popular psychology books, which are often aimed
at a general audience and may lack scientific rigour, scholarly books undergo a more rigorous peer-review

process to ensure accuracy, relevance, and quality.

Scholarly books generally fall into two main categories: monographs and edited volumes. A monograph
is typically authored by a single researcher or a small group of authors. It provides a deep and coherent
exploration of a specific topic, much like an extended review article. Monographs are often structured to

build a clear narrative or argument, drawing on extensive research and analysis.

In contrast, edited volumes are collaborative works where an editor, or a small team of editors, curates
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chapters written by multiple contributors. Each chapter usually explores a different aspect of the
overarching topic. While edited volumes can offer a comprehensive overview of a subject, the perspectives
presented in each chapter may vary, and sometimes contributors even openly disagree with one another.

This diversity of viewpoints can provide valuable insight into ongoing debates and areas of uncertainty

within a field.

Both monographs and edited volumes contribute significantly to the research literature, serving as key

resources for deep dives into specialised topics, theoretical advancements, or emerging trends in psychology.

Literature Search Strategies

Research in psychology relies heavily on navigating the extensive body of scholarly literature. To effectively

find, evaluate, and utilise this literature, researchers use a range of search strategies and specialised tools.

Using PsycINFO and Other Databases

One of the most powerful tools for accessing research literature is PsycINFO, an electronic database
maintained by the American Psychological Association (APA). PsycINFO is unparalleled in its
comprehensiveness, covering thousands of journals, books, and chapters, with records dating back over a

century. For most psychologists, PsycINFO essentially serves as a gateway to the research literature in the

field.

Other useful databases include Academic Search Premier, JSTOR, and ProQuest, which cover a broad
range of academic disciplines. Specialised databases like ERIC focus on education, while PubMed caters to
medicine and health-related fields. Most university libraries provide access to these databases, making them

essential tools for any literature search.

Each entry in PsycINFO includes essential details such as publication information, abstracts summarising
the research, and lists of cited references. Importantly, entries are tagged with keywords and index terms
that help categorise content systematically. For example, all research on sex differences is indexed under
“Human Sex Differences”, and studies on note-taking strategies are indexed under “Learning Strategies”. If

you are unsure which terms to use, PsycINFO includes a thesaurus that suggests standardised search terms.

Effective searching often requires refining your search terms. For example, a search for the term “memory”
will yield millions of results, making it nearly impossible to sift through them. By consulting the thesaurus
and narrowing the term to “early memories” and then combining it with “Human Sex Differences”, you

can focus your search on highly relevant studies.

Many PsycINFO platforms allow users to save, print, or email search results. Some even provide direct links

to full-text versions of articles through databases like PsycARTICLES. If full-text access is not available,
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you may need to check your library’s holdings or request materials through interlibrary loan services. Do

not hesitate to ask a librarian for help, they are trained experts in navigating these databases.

To learn how to find specific journal articles using filters in APA PsycInfo, watch the following video by the

American Psychological Association [2:26]:

@ One or more interactive elements has been excluded from this version of the text. You can
view them online here: https://jcu.pr ks.pub/critical-thinking-

psychology/?p=913#0embed-2

Using Additional Search Techniques

While databases like PsycINFO are invaluable, they are not the only tools for conducting a literature search.
Additional strategies can enhance your search process. If you find a particularly relevant article or book
chapter, do not stop there. Explore its reference list for additional sources cited by the authors. These

references often lead to other foundational or complementary studies.

Alternatively, if you have a classic or influential article on your topic, you can use PsycINFO or Google
Scholar to see which newer studies have cited it. This technique often reveals the latest developments and
discussions building on that foundational work. Google Scholar is another powerful tool. While it includes
both scholarly and non-scholarly sources, it can quickly identify academic articles, open-access papers, and

researcher profiles.

You might also perform a general internet search, which can sometimes lead to preprint versions of
papers, articles hosted on researchers’ personal websites, or additional resources not captured by traditional

academic databases.

Finally, talking to experts in your field, such as instructors, faculty members, or experienced researchers, can
provide invaluable guidance. These individuals often have deep familiarity with the research landscape and

can recommend must-read articles, books, or emerging topics worth exploring.

To learn how to use the advanced features on Google Scholar, watch the following video by CLIP [7:02]:

@ One or more interactive elements has been excluded from this version of the text. You can

view them online here: https.//jcu.pressbooks.pub/critical-thinking-
psychology/?p=913#0embed-3
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What to Look for in a Literature Search

Not every source you find will be equally valuable. A good literature review focuses on sources that serve
four primary purposes: refining your research question, identifying effective research methods, situating
your research within existing knowledge, and supporting your argument for why your question is

interesting.

When evaluating sources, recentness is often a crucial factor. In fast-moving fields, research published
within the past year or two may be most relevant. In more established areas, studies from the past decade
may still hold significant value. However, classic studies, which are frequently cited and foundational to a

topic, should not be overlooked, even if they are older.

Review articles are particularly valuable at the start of your literature search. These articles provide
comprehensive overviews of a topic, summarising key findings, highlighting trends, and identifying areas

of debate or uncertainty.

Equally important are empirical research reports that address your specific question or similar ones. These
studies often offer concrete examples of methodologies and measurement techniques you can adapt for

your own research.

Lastly, look for contextual information that helps explain the significance of your research question. For
instance, if your topic is the effect of cell phone use on driving performance, finding statistics on traffic

accidents caused by distracted driving can help emphasise the importance of your study.

How Many Sources Are Enough?

The number of sources needed for a literature review varies widely depending on the topic, research goals,
and scope of the project. Professional journal articles often cite an average of around 50 sources (Adair &
Vohra, 2003). For student projects, the required number may be significantly lower, but the principles for

selecting high-quality sources remain the same.

The goal is not to accumulate the largest number of citations but to ensure that the sources you include
are relevant, reliable, and valuable for shaping your research question, designing your methodology, and

framing your conclusions.
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6.3. THE HIERARCHY OF EVIDENCE

By Marc Chao and Muhamad Alif Bin Ibrahim

In scientific research, not all evidence carries the same weight. While every source of information may
contribute something to our understanding of a topic, the reliability, validity, and overall usefulness of
these sources vary significantly. At the foundation of this hierarchy (Figure 6.3.1) lie anecdotal observations
and personal experiences, while at the peak stand meta-analyses and systematic reviews, which are sources
that synthesise vast amounts of data to arrive at highly robust conclusions. Understanding this hierarchy
is essential for anyone engaging with scientific research, as it helps prioritise the most credible and reliable

sources when building arguments, making decisions, or advancing knowledge.

Meta-
Analyses

Systematic Reviews

Experimental Designs

Expert Opinions

Anecdotal Evidence

Figure 6.3.1. The hierarchy of evidence by Marc Chao is used under a CC BY-NC licence

Anecdotal Evidence

At the base of the evidence pyramid is anecdotal evidence, which consists of personal stories, individual
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observations, and isolated experiences. These accounts are often emotionally compelling and memorable,
but they are also inherently limited in scope and prone to biases. Anecdotes can highlight interesting
phenomena and raise important questions, but they cannot provide reliable answers. For example, a person
might claim that taking a particular supplement cured their anxiety, but this single observation does not
account for other possible explanations, such as the placebo effect, natural recovery, or coincidental changes

in their environment.

Anecdotal evidence is commonly found in everyday conversations, blog posts, social media updates, online
forums, and video testimonials. Platforms like Facebook, Instagram, TikTok, and Reddit are rife with
personal stories shared with the intent to convince, inspire, or simply share an experience. While these
anecdotes can sometimes point toward trends or raise awareness about certain issues, they lack the
systematic observation, controls, and peer review necessary to establish scientific credibility. Anecdotal
evidence can serve as a spark for future research, offering initial insights or highlighting gaps in existing

knowledge, but it should never be used as definitive proof of cause-and-effect relationships.

Expert Opinions

Slightly higher in the hierarchy are expert opinions, which are informed perspectives offered by individuals
who possess extensive experience or specialised training in a given field. Experts often have deep knowledge
of a subject, and their interpretations can provide valuable insights, especially when research is limited or
emerging. However, expert opinions are still subject to bias, error, and individual limitations. They rely
heavily on the expert’s perspective and may not always be backed by empirical evidence. For instance, a
psychologist might propose a theory about memory consolidation based on years of clinical experience, but
until that theory is tested empirically, it remains speculative. While expert opinions carry more weight than

anecdotes, they still fall short of the rigour demanded by systematic scientific investigation.

Expert opinions are commonly found in narrative reviews, editorials, opinion pieces in academic journals,
interviews with professionals in reputable publications, keynote speeches at conferences, and even podcasts
or webinars featuring leading experts. In narrative reviews, experts synthesise existing knowledge on a topic
and provide their interpretations, often drawing on their professional experience to highlight emerging
trends or propose theoretical frameworks. While these sources are valuable for understanding current
perspectives and identifying potential research directions, they should still be interpreted with caution,
particularly when they lack supporting empirical data. Expert opinions serve as a useful guide, but they are
most impactful when viewed as a starting point for further empirical investigation rather than definitive

evidence.

Non-Experimental Designs

Moving further up the evidence ladder, we encounter non-experimental research designs, such as
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correlational and descriptive studies. These research designs aim to observe, measure, and classify
relationships between variables without directly manipulating them. Correlational studies, for example,
can reveal associations, like the observation that increased screen time is linked to poorer sleep quality, but
they cannot establish causation. Descriptive studies, on the other hand, provide rich, detailed accounts
of phenomena, such as case studies that explore the symptoms and behaviours of a single individual or
group. While these designs are valuable for identifying patterns and generating hypotheses, they cannot
definitively determine cause-and-eftect relationships. They are best viewed as stepping stones toward more

controlled experimental research.

Experimental Designs

At a higher level of credibility are experimental designs, which are broadly divided into two categories:
non-randomised experimental designs and randomised controlled trials (RCTs). Both involve the direct
manipulation of one or more independent variables while carefully controlling for confounding factors,

but they differ in their level of control and the strength of causal conclusions they can provide.

Non-Randomised Experimental Designs

Also known as quasi-experimental designs, these approaches involve manipulating an independent variable
and observing its effects on a dependent variable, but they do not include random assignment of
participants to experimental and control groups. Instead, participants might be assigned based on pre-
existing groups, convenience, or other factors outside of strict randomisation. These designs are often
used in educational, clinical, or field research where randomisation is impractical, unethical, or impossible.
For example, a school-based study might test a new teaching method by assigning one classroom to the
intervention group and another to the control group based on existing class structures or administrative
decisions. While quasi-experimental designs ofter valuable insights and can establish causal relationships to
some degree, the absence of random assignment introduces a higher risk of bias and confounding variables.
Researchers must employ additional statistical controls and methodological rigour to account for these

limitations when interpreting their findings.

Randomised Controlled Trials (RCTs)

At the pinnacle of experimental designs are randomised controlled trials (RCTs), which are widely regarded
as the gold standard for establishing causal relationships. In an RCT, participants are randomly assigned
to either an experimental group, which receives an intervention, or a control group, which may receive
a placebo or standard treatment. This randomisation helps minimise bias and ensures that any observed

differences between the groups are likely due to the intervention rather than external factors. For instance,
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in a study testing a new anxiety-reduction therapy, participants might be randomly assigned to either
receive the therapy or undergo a placebo treatment. If the therapy group shows significantly greater
improvements in anxiety symptoms, researchers can confidently attribute the effect to the intervention
itself. RCTs are especially valuable in medical and clinical psychology research, where precision and

reliability are critical for informing evidence-based practices.

Systematic Reviews

Above experimental studies sit systematic reviews, which represent a synthesis of evidence from multiple
studies addressing the same research question. Researchers conducting a systematic review follow a
rigorous and transparent process to search for, evaluate, and summarise all available evidence on a particular
topic. This approach minimises bias by including studies with varying results and methodologies, offering
a more comprehensive and balanced view of the existing evidence. For example, a systematic review of
research on the effectiveness of cognitive-behavioural therapy (CBT) for treating depression might include
dozens of studies from different countries, populations, and clinical settings, ultimately painting a clearer

picture of CBT’s overall effectiveness.

Meta-Analyses

One step higher in reliability is the meta-analysis, which goes beyond merely summarising studies by using
statistical techniques to combine data from multiple studies into a single quantitative estimate of an effect.
Meta-analyses not only pool results from individual studies but also weigh them based on factors like
sample size, study quality, and statistical significance. This approach allows researchers to identify patterns,
measure effect sizes, and account for inconsistencies across studies. For example, a meta-analysis of studies
on mindfulness-based stress reduction (MBSR) might reveal not only that MBSR is effective but also how
its effects vary depending on factors such as participant age or duration of the intervention. Because of their
statistical rigour and ability to aggregate large amounts of data, meta-analyses are considered one of the

most robust forms of evidence available.

At the pinnacle of the evidence hierarchy are Cochrane meta-analyses, named after the Cochrane
Collaboration, a global network of researchers committed to producing high-quality, evidence-based
reviews. Cochrane meta-analyses are held to exceptionally high standards of methodological transparency,
reproducibility, and objectivity. Each review undergoes a meticulous process of study selection, quality
assessment, and statistical analysis. These reviews are frequently updated to include the latest research,
ensuring that their conclusions remain current and accurate. For example, a Cochrane meta-analysis on
the efficacy of antidepressants for treating major depressive disorder would provide one of the most
authoritative summaries of the available evidence, making it a trusted resource for clinicians, policymakers,

and researchers alike.
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Incorporating Lived Experience into Scientific
Research Syntheses

This section of the book has explained the various sources of evidence for understanding the social world.
It also illustrated the credibility and reliability of each source of evidence when building arguments, making
decisions, or advancing knowledge. While systematic reviews and meta-analyses are placed at the top of
the hierarchy of evidence in Figure 6.3.1, it must be noted that in these methods of research syntheses, the
identification of research questions, review of the extant literature (existing published research), generating
interpretations, and identifying implications and recommendations for research and policy making are
typically done without the involvement of the individuals and communities with lived experience (Beames
et al., 2021; Grindell et al., 2022). Incorporating the views and perspectives of target groups with lived
experience (for example, people living with various health conditions, or those from marginalised
communities) as part of the scientific research process, including research syntheses, can ensure that the
research design, data collection and analysis are centred on their needs and priorities. This, in turn, can
ensure that findings and recommendations generated from scientific research can benefit these target

groups the most.

These co-creation, co-design, and co-production principles are integral to participatory research designs,
where academics and researchers actively collaborate with patients, consumers, and other relevant
stakeholders throughout the knowledge generation process (Grindell et al., 2022; Vargas et al., 2022). For
example, academics and researchers can involve people with mental health issues as part of the research
design process, where they collaborate on defining the appropriate research questions that drive the
research and co-designing the study’s data collection tools (e.g., survey questions and interview guides).
This ensures that the research being conducted is grounded in real-world needs through the inclusion of
voices and perspectives from those with lived experience. Similarly, in research syntheses, individuals with
mental health issues can be involved in the systematic review process by providing input on the review
questions, as well as reflecting and commenting on the findings generated from the review (Beames et al.,
2021). Such integrative review methods can provide additional insights into other unexplored areas within
mental health and also lead to the timely development and implementation of contextually-appropriate

interventions that can benefit other people with mental health issues.
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6.4. GENERATING RESEARCH QUESTIONS
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By Rajiv S. Jhangiani, I-Chant A. Chiang, Carrie Cuttler and Dana C.
LLeighton, adapted by Marc Chao and Muhamad Alif Bin Ibrahim

Formulating an empirically testable research question is a crucial step in the scientific process. It transforms
a general research idea into a focused inquiry that can be investigated systematically. At its core, an
empirically testable question must involve observable and measurable variables, either focusing on a single
variable or exploring the relationship between multiple variables. While this process may seem daunting at
first, as though experienced researchers pluck compelling questions out of thin air, it is, in reality, the result

of strategic thinking, persistence, and familiarity with the research literature.

One effective approach to generating research questions is to examine the discussion sections of recent
academic articles. The discussion section is where researchers interpret their results, relate them to past
studies, and suggest directions for future research. These suggestions often highlight unanswered
questions, methodological limitations, or intriguing findings that warrant further exploration. Because
these future directions have already been flagged by experienced researchers as meaningful and important,

they offer fertile ground for developing your own research questions.

Beyond reviewing existing studies, you can also generate research questions by starting with a specific
behaviour or psychological characteristic and framing it as a variable. For example, you might ask: How
many words do people speak in a day? How accurate are people’s memories of traumatic events? What
percentage of adults experience chronic anxiety? If these questions have not yet been thoroughly explored,

as you will discover during your literature review, they might represent valuable research opportunities.

If a variable has already been studied extensively, the next step is to consider relationships between variables.
For instance, you might ask what factors cause a particular behaviour or psychological characteristic, what
consequences it might have, or how it varies across different people or situations. If you are interested
in talkativeness, you might ask whether family size influences how much people talk, or whether same-
sex social groups foster more conversation than mixed-sex groups. Each potential relationship represents a

unique research question that could contribute to the broader scientific understanding of your topic.

However, encountering a question that has already been answered by previous research does not mean you
should abandon it. Instead, consider refining the question to offer a fresh perspective or address a gap in

the literature. Are there alternative ways to define or measure the variables in question? Are there specific
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populations where the relationship might be stronger or weaker? Could situational factors influence the
outcome in meaningful ways? For example, while previous research suggests men and women speak about
the same number of words per day, you might refine the question by focusing on whether this finding holds
true across different age groups or cultural contexts. Through this process, even well-explored topics can

yield new avenues for investigation.

Evaluating Research Questions

Generating a list of potential research questions is only the beginning. Researchers must carefully evaluate
each question to determine which are worth pursuing. Two essential criteria guide this evaluation:

interestingness and feasibility.

Interestingness

A research question’s interestingness is not about whether it fascinates you personally, but whether it holds

broader relevance for the scientific community. Several factors determine this.

First, a research question is interesting if its answer is genuinely in doubt. Questions that have already
been conclusively answered through prior research are no longer compelling subjects for new investigation.
However, if reasonable arguments can be made for multiple potential answers, the question becomes
much more engaging. For example, the question of whether women are more talkative than men is
intriguing because plausible arguments exist on both sides: stereotypes suggest women are more talkative,

but evidence shows little difference in verbal abilities between genders.

Second, a question is interesting if it fills a gap in the existing literature. Even if a question has not been
answered empirically, it must feel like a natural and meaningful extension of what is already known. For
example, asking whether taking notes by hand improves academic performance naturally follows from

research showing the cognitive benefits of deeper information processing.

Finally, a research question gains significance if it has practical implications. Questions that address real-
world problems or inform practical decision-making are often considered more valuable. For instance,
exploring whether cell phone use impairs driving performance carries meaningful consequences for public

safety and policy-making.

Feasibility

A research question might be theoretically fascinating, but if it cannot realistically be answered given your
resources, expertise, or timeline, it is not worth pursuing. Feasibility depends on several factors, including

time, funding, access to equipment, technical skills, and availability of participants.
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For instance, a large-scale longitudinal study tracking participants over decades would require significant
time and funding, resources typically unavailable to a single student researcher. Similarly, a neuroimaging
study involving advanced brain-scanning technologies may not be feasible without access to specialised labs

and training.

However, feasibility does not mean compromising on the quality of your study. Many impactful studies
are relatively simple and resource-friendly, relying on university student samples or straightforward
observational tasks. Even small-scale studies can yield meaningful contributions if they are well-designed

and methodologically sound.

When designing your study, it is often wise to borrow methods from existing research. If previous studies
have successfully manipulated participants’ moods by offering compliments, for example, adopting this
approach is both practical and methodologically consistent. Not only does this increase the likelihood of

success, but it also ensures your findings are easier to compare with existing literature.

Theories and Hypotheses

Understanding the difference between a theory and a hypothesis is essential for conducting meaningful
scientific research. While these two terms are often used interchangeably in everyday conversation, they
have distinct meanings in the realm of science. A theory is a coherent and systematic explanation of
one or more phenomena, built upon established evidence and reasoning. It serves as a framework for
understanding and predicting outcomes. Theories often introduce abstract concepts, relationships, and

processes that go beyond the observable data.

For example, Zajonc’s theory of social facilitation and social inhibition (1965) suggests that being observed

by others during a task creates a state of physiological arousal. This arousal, in turn, enhances the
performance of well-practised tasks (social facilitation) but impairs performance on unfamiliar or complex
tasks (social inhibition). The theory introduces terms like arousal and dominant response, which are
not directly observable but serve as essential constructs for explaining observed behaviour patterns. Such

theoretical constructs provide a foundation for generating specific hypotheses and guiding further research.

It is important to note that in science, the term theory does not imply uncertainty or guesswork, as it
often does in everyday language. A scientific theory can be extensively tested, well-supported, and widely
accepted by the scientific community. For instance, the theory of evolution by natural selection and the
germ theory of disease are both referred to as theories, not because they are speculative, but because they
provide comprehensive explanations for large sets of observed phenomena. These theories are supported by

vast amounts of empirical evidence and continue to guide scientific discovery.

In contrast, a hypothesis is a specific, testable prediction about what should be observed if a theory is
accurate. Hypotheses are narrower in scope and focus on particular aspects of a theory or phenomena.

They are formulated based on existing evidence, logical reasoning, or theoretical frameworks and are often
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stated in ways that allow them to be tested empirically. For example, based on Zajonc’s drive theory, one
might hypothesise: If drive theory is correct, then cockroaches should run faster through a straight runway

but slower through a branching runway when other cockroaches are present.

However, not all hypotheses are derived from existing theories. In some cases, researchers generate
atheoretical hypotheses, which arise from observations or preliminary data without being directly tied
to an overarching theory. For example, if researchers notice an unexpected behavioural pattern during
preliminary observations, they might develop a hypothesis to investigate that pattern further. Over time, a

broader theory might emerge from a collection of related hypotheses and findings.

Hypotheses often take the form of if-then statements, establishing a clear relationship between variables.
For example, if expressive writing helps people habituate to negative emotions, then writing about
traumatic experiences should reduce emotional distress more effectively than writing about positive
experiences. Even when stated as declarative sentences, hypotheses can always be rephrased as research
questions, such as “Does expressive writing about traumatic experiences reduce emotional distress more

than writing about positive experiences?”

Deriving Hypotheses from Theories

The process of generating hypotheses from theories typically begins with identifying a research question.
Researchers can then ask whether any existing theory provides a potential answer to that question. For
instance, if a researcher wonders whether writing about positive life events has the same psychological
benefits as writing about traumatic events, they might turn to habituation theory. According to
habituation theory, emotional benefits arise from repeated exposure to negative thoughts and feelings,
which reduces their emotional impact over time. If this theory is correct, writing about positive experiences
should not yield the same benefits as writing about traumatic experiences because positive events do not

evoke distress that requires habituation.

Another way to derive hypotheses from theories is to focus on specific components or mechanisms within
the theory that have not yet been directly observed or tested. For example, a researcher could examine
whether emotional habituation happens gradually across multiple expressive writing sessions by measuring

participants’ distress levels after each session.

Among the most valuable hypotheses are those that can distinguish between competing theories. For
example, Norbert Schwarz and his colleagues (1991) investigated two competing theories about how
people judge their assertiveness. One theory proposed that people base their self-judgements on the number
of relevant examples they can recall, while the other theory suggested that judgements are based on how
easily those examples come to mind. To test these theories, participants were asked to recall either six (easy)
or twelve (difficult) examples of their assertive behaviour and then rate their overall assertiveness. The first

theory predicted that recalling more examples would lead to higher assertiveness ratings, while the second
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theory predicted that ease of recall would play a more significant role. The results supported the ease-of-

retrieval theory, demonstrating the value of crafting hypotheses that pit one theory against another.

Theory Testing and the Hypothetico-Deductive
Method

The process of testing theories follows a method known as the hypothetico-deductive approach.
Researchers start with an existing theory or construct one based on observed phenomena. From this theory,
they derive specific hypotheses, which are predictions about what should occur under certain conditions if
the theory is accurate. They then design and conduct empirical studies to test these hypotheses. Based on
the results, the theory is either supported, refined, or revised. This cyclical process, as shown in Figure 6.4.1,

is essential for advancing scientific understanding, as each iteration builds upon the findings of previous

research.
Informal Observations/
Practical Problems
Theor){ Hypothesis
Construction/ Derivation
Revision Research Research
Literature Question
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Conclusions Study
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Figure 6.4.1. Hypothetico-deductive method combined with the general model of scientific research in
psychology. Together, they form a model of theoretically motivated research by R. S. Jhangiani et al. in

Research Methads in Psychology 4e is used under a CC BY-NC-SA licence


https://kpu.pressbooks.pub/psychmethods4e/
https://creativecommons.org/licenses/by-nc-sa/4.0/

259 | 6.4. GENERATING RESEARCH QUESTIONS AND HYPOTHESES

A classic example of this approach comes from Zajonc’s research on social facilitation and inhibition. After
developing drive theory, Zajonc hypothesised that cockroaches would perform better on simple tasks and
worse on complex tasks when observed by others. His experiments confirmed these predictions, providing
strong empirical support for his theory. This iterative process demonstrates how theory-driven research

contributes to scientific progress by refining and expanding theoretical frameworks.

Incorporating Theory into Your Research

Incorporating theory into your research enhances its significance and clarity. There are two primary ways
researchers typically use theories in their work. The first approach involves conducting a study to answer a
research question and then using one or more theories to interpret the results. This approach is particularly
useful for applied research or when existing theories do not directly address the question at hand. The
second approach involves deriving a hypothesis from an existing theory, testing that hypothesis through an

empirical study, and then evaluating or refining the theory based on the results.

Using established theories not only strengthens the foundation of your research but also situates your
work within the broader scientific dialogue. Psychological theories are the result of decades of research and
represent collective knowledge about human behaviour and mental processes. By aligning your research
with these theoretical frameworks, you ensure that your findings contribute meaningfully to the scientific

community.

Characteristics of a Good Hypothesis

A strong hypothesis possesses three key characteristics: testability, logical reasoning, and positivity.

First, a hypothesis must be testable and falsifiable. This means it must be possible to gather empirical

it falls outside the realm of scientific inquiry.

Second, a hypothesis must be logical. It should be informed by existing theories, observations, or empirical
data and should follow a clear line of reasoning. Hypotheses are not random guesses; they emerge from a

structured thought process that connects prior knowledge to new questions.

Finally, a hypothesis should be positive. It should make a statement about the existence of a relationship
or effect rather than the absence of one. Scientists begin with the assumption that no effect exists (the null

hypothesis) and then look for evidence to reject this assumption in favour of an alternative hypothesis.

By crafting hypotheses that are testable, logical, and positive, researchers create clear, focused questions that

can be systematically investigated, ultimately advancing our understanding of complex phenomena.
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|ldentifying and Defining the Variables and
Population

Variables and Operational Definitions

At the heart of every psychological study are variables, which represent the core elements researchers seek
to measure, manipulate, or observe. A variable refers to any characteristic, behaviour, or condition that can
vary across individuals or situations. For example, a person’s height, age, or level of anxiety are all variables
because they differ from one individual to another. Similarly, a person’s chosen academic major or cultural

background also qualifies as variables, as they are qualities that can differ across people.

Variables are typically categorised into two main types: quantitative variables and categorical variables.
Quantitative variables represent measurable quantities, often expressed numerically. For example, a
person’s height (in centimetres), the number of hours they sleep per night, or their score on an anxiety
questionnaire are all quantitative variables. On the other hand, categorical variables represent qualities or
classifications, often assigned as labels rather than numbers. Examples of categorical variables include a

person’s nationality, their gender identity, or their preferred type of music.

Once researchers identify the variables they want to study, they must define them in a way that allows for
systematic measurement. This is done through operational definitions. An operational definition specifies
precisely how a variable will be measured or manipulated in the context of a study. This step is critical
because many psychological variables, such as anxiety, depression, or happiness, are abstract concepts that
cannot be directly observed or measured. For example, depression might be operationally defined in several
ways: as a participant’s score on the Beck Depression Inventory, the number of depressive symptoms they

report, or whether they have been clinically diagnosed with major depressive disorder.

Operational definitions not only allow researchers to measure abstract concepts but also ensure consistency
across studies. If a particular operational definition has been widely used in previous research, it is generally
a good idea to adopt it. This helps align the new study with the existing body of research, allowing for

better comparisons and interpretations.
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Sampling and Measurement

Once the variables and their operational definitions are established, researchers must consider the
population they aim to study. In psychology, the population refers to the entire group of individuals that
the researcher wants to draw conclusions about. Depending on the study’s goals, this population might be

all teenagers in the United States, individuals diagnosed with anxiety disorders, or even all human beings.

However, studying an entire population is almost always impractical. Instead, researchers select a sample,
which is a smaller subset of the population. The goal is to ensure that this sample is representative of the

larger population, meaning it reflects the key characteristics of the group being studied.

One approach to obtaining a sample is simple random sampling, where every member of the population
has an equal chance of being selected. For example, if a researcher wants to study voting behaviour,
they might randomly select names from a list of registered voters. While random sampling offers strong
advantages in terms of representativeness, it is often impractical in psychological research. Populations
like “all teenagers in the United States” or “children with autism” are challenging to define and access

comprehensively.

Instead, most psychological research relies on convenience sampling, where participants are selected based
on their availability and willingness to participate. University psychology students are often included in
such samples because they are readily accessible to academic researchers. However, convenience sampling
carries the risk of introducing sampling bias, where the sample might not fully represent the broader
population. Researchers must carefully consider this limitation when interpreting and generalising their

results.

Experimental vs. Non-Experimental Research

After identifying the variables and defining the population, researchers must decide how they will
approach data collection. One of the most fundamental distinctions in psychological research lies between

experimental and non-experimental approaches.

Experimental Research

Experimental research is designed to test causal relationships between variables. This approach involves the
manipulation of an independent variable and the measurement of its effect on a dependent variable while
controlling for extraneous variables. For example, if a researcher wants to test whether sleep deprivation
affects memory performance, they might manipulate sleep (e.g., full night of sleep vs. no sleep) and measure

participants’ memory recall performance.

In experimental research, the independent variable (IV) is the factor manipulated by the researcher, while
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the dependent variable (DV) is the outcome being measured. Researchers must also carefully address
confounding variables, which are factors that unintentionally vary alongside the independent variable
and might offer alternative explanations for observed results. For instance, if participants in the sleep
deprivation group are also exposed to loud noises, it would be unclear whether poor memory performance

was caused by lack of sleep or by the noise.

Non-Experimental Research

In non-experimental research, researchers observe and measure variables as they naturally occur, without
manipulating them. This approach is useful for describing phenomena, identifying relationships between
variables, and making predictions. For example, a researcher might examine the correlation between social
media usage and self-esteem by measuring how much time participants spend on social media and their
scores on a self-esteem scale. While non-experimental research can identify patterns and associations, it

cannot establish causal relationships because there is no manipulation or control over variables.

It is important to note that non-experimental research is still scientific. It can effectively fulfil two key goals
of science: description and prediction. However, it cannot address the third goal: explanation, because

causality cannot be established without experimental control.

Laboratory vs. Field Research

Another distinction in research design lies between laboratory research and field research. Each approach

offers unique advantages and limitations, often trading oft between internal validity and external validity.

Laboratory Research

Laboratory studies are conducted in controlled, artificial environments where researchers can manipulate
variables with precision and minimise extraneous factors. The strength of laboratory research lies in its
high internal validity, which refers to the confidence that observed effects are genuinely caused by the
manipulated independent variable. For example, in a lab study examining the effects of caffeine on
concentration, researchers can carefully control participants’ caffeine intake, monitor their performance on

cognitive tasks, and minimise external distractions.

However, laboratory studies often lack external validity, meaning their findings may not generalise well to

real-world situations due to the artificial nature of the environment.
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Field Research

Field studies, in contrast, are conducted in natural settings, such as workplaces, schools, or public spaces.
This approach excels in external validity, as behaviours and responses are observed in real-world conditions.
For example, a study on teamwork dynamics conducted in an actual corporate office might provide insights

that laboratory simulations cannot capture.

However, field research often suffers from lower internal validity because researchers have less control over
extraneous variables. Unexpected factors like interruptions, environmental noise, or individual differences

can complicate data interpretation.

Interestingly, field experiments combine elements of both approaches. Researchers manipulate an
independent variable in a natural setting while still attempting to control for extraneous variables. When
done carefully, field experiments can achieve both high internal and external validity, offering robust and

generalisable findings.

Chapter Attribution

Content adapted, with editorial changes, from:

Research methods in psychology, (4th ed.), (2019) by R. S. Jhangiani et al., Kwantlen
Polytechnic University, is used under a CC BY-NC-SA licence.

@OEOO

6.5. Designing a Research Study Copyright © 2025 by Marc Chao and Mubamad Alif Bin Tbrabim is licensed under a Creative
Attribution-N al-ShareAlike 4.0 Int tonal Li except where otherwise noted.


https://doi.org/10.17605/OSF.IO/HF7DQ
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/

265 | 6.6. ANALYSING THE DATA

6.6. ANALYSING THE DATA

By Rajiv S. Jhangiani, I-Chant A. Chiang, Carrie Cuttler and Dana C.
LLeighton, adapted by Marc Chao and Muhamad Alif Bin Ibrahim

Once a study has been conducted and the data collected, researchers must systematically analyse the data to
draw meaningful conclusions. This stage is critical because raw data, no matter how extensive, do not speak
for themselves. Data analysis involves applying statistical techniques to identify patterns, relationships, and
trends within the data. Typically, researchers use two primary types of statistics: descriptive statistics and
inferential statistics. Together, these approaches help summarise the data, test hypotheses, and determine

whether the results can be generalised to a larger population.

Descriptive Statistics

Descriptive statistics are used to summarise, organise, and simplify data so that they can be more easily
interpreted. They provide a clear picture of what the data look like and allow researchers to highlight
key patterns. Descriptive statistics typically fall into three major categories: measures of central tendency,

measures of dispersion, and correlation coefficients.

Measures of Central Tendency

These statistics describe the centre or average value of a data set and give researchers an idea of the “typical”

response within the sample. The three main measures of central tendency are:

* Mean: The arithmetic average of a set of scores. It is calculated by adding all the scores together and
dividing by the number of scores.

* Median: The middle score in a dataset when the scores are arranged in ascending or descending
order.

* Mode: The most frequently occurring score in a dataset.

For example, if researchers measure how many hours a group of students sleep per night, the mean would
give the average number of hours, the median would show the midpoint value, and the mode would

identify the most common number of hours reported.
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Measures of Dispersion

While measures of central tendency show the average or typical value, measures of dispersion indicate how

spread out the data are around that central point. These include:

* Range: The difference between the highest and lowest scores.

* Standard Deviation: A more sophisticated measure that indicates how far, on average, each score
deviates from the mean.

* Variance: The square of the standard deviation, providing another measure of spread, though less

commonly interpreted directly.

For instance, if two classrooms report an average test score of 85, but one classroom has a standard
deviation of 2 while the other has a standard deviation of 15, the latter classroom shows far greater

variability in student performance.

Correlation Coefficients

In non-experimental research, researchers often seek to identify relationships between two variables rather
than comparing groups. The correlation coefhicient measures both the strength and direction of these

relationships, ranging from -1.00 to +1.00:

* A positive correlation means that as one variable increases, the other also increases (e.g., height and
weight).

* A negative correlation means that as one variable increases, the other decreases (e.g., stress and
happiness).

* A correlation coefficient close to 0 indicates no relationship between the variables.

For example, if researchers observe a correlation of +0.75 between sleep duration and cognitive
performance, it suggests a strong positive relationship, where better sleep is associated with better cognitive

outcomes.

Descriptive statistics serve as the foundation for understanding the dataset, preparing it for more complex

statistical analysis, and communicating the findings in a clear and accessible way.

Inferential Statistics

While descriptive statistics summarise what happened within the sample, inferential statistics allow
researchers to draw conclusions about the broader population based on sample data. This process is crucial

because most psychological studies rely on samples rather than entire populations.
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Inferential statistics enable researchers to test hypotheses and determine whether the observed effects in

their data are statistically significant. In other words, whether they are unlikely to have occurred by chance.

Statistical Significance and Probability

Statistical significance is determined using a p-value. This is a probability value that indicates the likelihood
of obtaining the observed results if the null hypothesis (the assumption that there is no real effect or
relationship) were true. In most research, a p-value of less than 0.05 (5%) is considered statistically

significant. This means there is less than a 5% chance that the observed effect occurred randomly.

For example, if a study finds that a new anxiety treatment significantly reduces symptoms compared to a
placebo, and the p-value is less than 0.05, researchers can conclude that the effect is unlikely to be due to

chance.

The Role of Probability and Error

It is important to note that inferential statistics are probabilistic and never provide absolute certainty.
Instead, they offer confidence levels about whether an observed effect reflects a real relationship in the

population. However, this probabilistic nature opens the door to potential errors:

* Type I Error (False Positive): This occurs when researchers conclude that an effect exists when it
actually does not. For example, they might conclude that a drug improves memory when the
observed results were purely due to chance. The 5% significance threshold helps minimise this risk
but does not eliminate it entirely.

* Type II Error (False Negative): This happens when researchers fail to detect an effect that actually
exists. For instance, they might conclude that a treatment has no impact when it genuinely does,

perhaps because the sample size was too small or the statistical power was inadequate.

Researchers aim to strike a balance between minimising Type I and Type II errors, often adjusting sample

sizes, significance thresholds, and statistical techniques to ensure their conclusions are as reliable as possible.

Drawing Conclusions from Statistical Analyses

Once researchers have completed their statistical analyses, they must carefully interpret their results. Did
the findings support the hypothesis? Were there unexpected patterns? Do the results align with or

contradict previous research?
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Statistical Significance vs. Practical Significance

While statistical significance indicates whether an effect is unlikely due to chance, practical significance
considers whether the effect is meaningful in real-world terms. For example, if a study finds that a drug
reduces anxiety scores by 0.5 points on a 100-point scale, the result might be statistically significant but not

practically meaningful.

Replicability and Transparency

To strengthen confidence in their findings, researchers often conduct replication studies by repeating the
experiment under similar conditions to see if the same results emerge. They also share their data, methods,

and analyses transparently, enabling other scientists to verify or challenge their conclusions.
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Drawing Conclusions

Scientific research is inherently probabilistic, meaning its findings are subject to uncertainty and the
possibility of error. Because of this, a single study can rarely, if ever, offer absolute certainty about a theory.
Instead of aiming to “prove” theories, scientists focus on supporting, refuting, or refining them based on

patterns of evidence that emerge from empirical studies.

When the results of a study are statistically significant and align with the predictions made by a hypothesis,
researchers can conclude that the findings support the underlying theory. In such cases, the theory not
only made an accurate prediction, but it now accounts for a new phenomenon supported by empirical
data. Conversely, when the results fail to support the hypothesis, the theory is weakened. The inaccurate

prediction suggests a gap in the theory’s explanatory power, highlighting a phenomenon it does not fully
address.

However, this process is not as straightforward as it may initially seem. A confirmed hypothesis can
strengthen a theory, but it cannot definitively prove it. Scientists are careful to avoid using the word “prove”
when discussing their theories for several reasons. First, statistically significant results could still stem from
a Type I error, which is a false positive where the observed effect occurred by chance. Second, multiple
theories may predict the same hypothesis, meaning that confirming a hypothesis could equally support all
those competing theories. Finally, the problem of induction, a well-known philosophical issue, underscores
that no number of confirming observations can eliminate the possibility of encountering a disconfirming
one in the future. For instance, observing countless white swans cannot rule out the existence of a single
black swan. Because of these limitations, even widely accepted theories remain subject to revision as new

evidence emerges.

Disconfirmed hypotheses also introduce their own complexities. According to the strict hypothetico-
deductive method, if a hypothesis derived from a theory is not supported, it logically suggests that the
theory itself is flawed. In formal logic, if the premise “If A, then B” is paired with the observation “not

B”, the conclusion must be “not A”. In practice, however, scientists rarely discard a theory after a single
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disconfirmed hypothesis. There are several reasons for this caution. A failed hypothesis could result from
a Type II error, where a real effect was missed due to insufficient statistical power or a small sample size.
Alternatively, the research design might have been flawed; for example, the independent variable may not

have been manipulated effectively, or the dependent variable may not have been measured accurately.

Sometimes, disconfirmation reveals a previously overlooked assumption within the theory. For example,
if Zajonc had failed to find evidence for social facilitation in cockroaches, he might have concluded that
the drive theory still holds but applies only to organisms with more complex nervous systems. In such
cases, researchers refine or adjust their theories rather than discarding them entirely. However, repeated
disconfirmations across multiple studies, especially with improved methodologies, eventually necessitate

abandoning the theory in favour of one better supported by evidence.

The key takeaway is that science deals in evidence, not proof. Because all studies carry some level of error
and uncertainty, scientific conclusions are always open to refinement, reinterpretation, or rejection in light

of new data.

Reporting the Results

The final step in the scientific research process is communicating the findings to the broader scientific
community and, in some cases, to the public. Transparent and thorough reporting is essential for advancing

knowledge, fostering collaboration, and enabling others to replicate or build upon the research.

One of the most prestigious and rigorous methods for sharing research findings is through peer-reviewed
journal articles. These articles are submitted to academic journals and undergo a thorough peer-review
process, where other experts in the field critically evaluate the study’s methodology, analysis, and
conclusions. If the research meets the journal’s standards, it is accepted for publication. In psychology,
these articles are usually written in accordance with the American Psychological Association (APA) style, a

standardised format that ensures clarity, consistency, and proper attribution of sources.

Another common platform for sharing research findings is through book chapters in edited volumes. These
chapters are typically contributions from various researchers, each focusing on a specific aspect of a broader
topic. While some edited volumes undergo peer review, others may rely on the expertise of the editors to
ensure quality. Book chapters allow researchers to delve deeper into their findings and explore theoretical

implications in a more extended format than a journal article might allow.

In addition to written publications, many researchers choose to present their findings at academic
conferences. Conferences provide an opportunity for direct engagement with peers, fostering discussion,
feedback, and potential collaborations. Presentations at conferences generally take one of two forms: oral

presentations Or poster presentations.

Oral presentations involve standing in front of an audience and delivering a talk that typically lasts between
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10 minutes and an hour, followed by a question-and-answer session. These presentations allow researchers

to highlight their most significant findings and clarify complex points in real time.

Poster presentations, on the other hand, consist of summarising the study on a large printed or digital
poster. Posters typically include key sections such as purpose, methodology, results, and conclusions.
Researchers stand by their posters during designated sessions, answering questions and engaging in
discussions with attendees who stop to learn more about their work. Poster presentations are especially

valuable for receiving constructive feedback before submitting a manuscript for peer-reviewed publication.

Beyond academic channels, researchers may also disseminate their findings through public talks, blog posts,
and media interviews, depending on the nature of the research and its relevance to broader audiences.
Sharing research publicly helps bridge the gap between academia and society, ensuring that scientific

insights contribute to public knowledge, policy changes, and real-world applications.
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6.8. SUMMARY

By Marc Chao

Summary

Scientific research in psychology operates as a dynamic, iterative cycle that begins with
formulating research questions and progresses through empirical studies, data analysis,
conclusion drawing, and sharing findings. This process is fuelled by the research literature,
which serves as a repository of established knowledge and a source of inspiration for new
questions. Studies like Mehl's investigation into talkativeness and research on cell phone use
while driving illustrate how systematic inquiry addresses stereotypes and practical problems,
contributing to both academic understanding and societal change. By refining knowledge
through observation, experimentation, and application, psychology advances its grasp of
human behaviour and addresses real-world challenges.

The development of strong research questions blends creativity and structure, often drawing
inspiration from informal observations, practical issues, or gaps in existing literature. Reviewing
the research literature is crucial for refining questions and situating them within the broader
scientific context. Peer-reviewed journals, databases like PsycINFO, and strategies such as
citation tracking ensure researchers access high-quality, relevant sources. This process ensures
that new investigations are grounded in existing knowledge and contribute meaningfully to the
field.

Scientific evidence follows a hierarchy based on its reliability and utility. While anecdotal
evidence and expert opinions offer initial insights, non-experimental designs and experimental
research provide increasingly robust findings. Randomised controlled trials (RCTs) offer the
strongest causal evidence among experimental designs. At the top of the hierarchy, systematic
reviews and meta-analyses synthesise data to produce comprehensive conclusions, with
Cochrane meta-analyses exemplifying the highest standard of rigour. This hierarchy
underscores the importance of using reliable evidence to inform research and practice.

Formulating empirically testable research questions requires focusing on observable and
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measurable variables, often informed by academic literature, practical problems, or informal
observations. Researchers refine questions to explore variable relationships or address gaps,
evaluating them for interestingness and feasibility. Hypotheses derived from theories provide
specific, testable predictions, and the hypothetico-deductive method allows findings to refine or
challenge theoretical frameworks. Effective hypotheses are testable, logically grounded, and
positively framed, facilitating systematic investigation and meaningful scientific contributions.

Psychological research systematically identifies and defines variables and populations to study
human behaviour. Variables, whether quantitative (e.g., sleep hours) or categorical (e.g.,
nationality), are operationally defined for measurable consistency. Due to practical constraints,
researchers rely on representative samples, often using convenience sampling. Experimental
research manipulates variables to test causality, while non-experimental designs explore
relationships. Laboratory research prioritises internal validity, and field research emphasises
external validity. Field experiments blend these strengths, ensuring credibility and real-world
relevance.

Data analysis transforms raw data into meaningful conclusions through statistical techniques.
Descriptive statistics summarise data with measures of central tendency, dispersion, and
correlation, offering an overview of patterns. Inferential statistics generalise findings to broader
populations, testing hypotheses and determining statistical significance through tools like
p-values. Researchers also evaluate practical significance to assess real-world impact while
striving to minimise errors and ensure replicability and transparency. This systematic approach
ensures robust conclusions that advance scientific understanding.

Scientific research focuses on refining, supporting, or refuting theories, acknowledging the
inherent uncertainty of all studies. Confirmed hypotheses strengthen but do not prove theories,
while disconfirmed hypotheses prompt refinement or highlight methodological gaps. Over time,
repeated disconfirmations may lead to replacing a theory with a better-supported alternative.
Findings are disseminated through peer-reviewed journals, academic conferences, and public
platforms, ensuring transparency, collaboration, and societal relevance. This iterative process
drives the advancement and application of scientific knowledge in meaningful ways.
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CHAPTER 7. RESEARCH ETHICS

Research ethics form the foundation of responsible scientific inquiry, guiding researchers in balancing the
pursuit of knowledge with the protection of participants’ rights and well-being. Ethical considerations
in psychology extend beyond simple rules; they represent a framework for thoughtful decision-making
throughout every stage of the research process. These principles not only safeguard participants from harm

but also ensure the credibility, reliability, and integrity of scientific findings.

This chapter examines the ethical landscape of psychological research, exploring key moral principles such
as weighing risks against benefits, acting with responsibility and integrity, seeking justice, and respecting
participants’ rights and dignity. It traces the historical development of research ethics, including the
influence of landmark documents like the Nuremberg Code, the Declaration of Helsinki, and the Belmont

Report, which collectively laid the groundwork for contemporary ethical standards.

The chapter also focuses on the American Psychological Association (APA) Ethical Principles of
Psychologists and Code of Conduct, particularly Standard 8, which addresses research and publication.
This code offers clear guidelines on essential practices, including obtaining informed consent, minimising
risks, handling deception responsibly, ensuring thorough debriefing, and protecting participant
confidentiality. The humane treatment of nonhuman animal subjects and the importance of scholarly

integrity, including avoiding plagiarism and fabricating data, are also emphasised.

Furthermore, the chapter highlights the practical responsibilities of researchers, from securing institutional
approval through an Institutional Review Board (IRB) to navigating challenges during data collection
and reporting findings transparently. It underscores the importance of identifying and minimising risks,

justifying the use of deception, and carefully weighing the potential benefits of research against its risks.

Ultimately, the chapter reinforces that ethical research is not merely about compliance with guidelines; it
requires a deep commitment to fairness, transparency, and respect for all individuals involved. Researchers
must remain vigilant and thoughtful, continuously reflecting on the ethical implications of their work and

ensuring that their pursuit of scientific knowledge aligns with the highest moral standards.

Learning Objectives

By the end of this chapter, you should be able to:
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- Define ethics and its role in research: Explain the concept of ethics as a branch of
philosophy and its application in guiding moral decisions within scientific research.

« Understand the ethical framework for psychological research: Identify the four
fundamental moral principles, which are weighing risks against benefits, acting
responsibly and with integrity, seeking justice, and respecting people’s rights and dignity,
and describe how they apply to research participants, the scientific community, and
society.

- Evaluate risks and benefits in research: Analyse how risks and benefits are assessed
in psychological studies, including examples such as Milgram'’s obedience study, and
discuss the challenges in balancing them.

- Explain the importance of integrity in research: Describe the role of honesty,
transparency, and professional responsibility in building trust between researchers,
participants, and the broader scientific community.

- Discuss the principle of justice in research: Examine the importance of fairness in
distributing risks and benefits among participants and the consequences of historical
injustices, such as the Tuskegee Syphilis Study.

- Describe the concept of respect for participants’ rights and dignity: Explain the
importance of informed consent, autonomy, and confidentiality in maintaining
participants’ rights and dignity.

- Understand the ethical use of deception in research: Describe the conditions under
which deception can be ethically justified and the importance of thorough debriefing.

- Develop effective informed consent and debriefing procedures: Design clear and
comprehensive informed consent and debriefing protocols to ensure participant
understanding and well-being.

- Navigate institutional approval processes: Outline the role of Institutional Review
Boards (IRBs) in evaluating and approving research proposals to ensure ethical
compliance.
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7.1. MORAL FOUNDATIONS OF ETHICAL
RESEARCH

By Rajiv S. Jhangiani, I-Chant A. Chiang, Carrie Cuttler and Dana C.
LLeighton, adapted by Marc Chao and Muhamad Alif Bin Ibrahim

Ethics is a branch of philosophy focused on understanding morality, including what it means to act morally
and how individuals can achieve that standard. It also refers to a set of principles and guidelines that help

people make moral decisions in specific fields, such as business, medicine, teaching, and scientific research.

In scientific research, especially studies involving human participants, ethical dilemmas can arise in many
forms. To navigate these challenges, it is helpful to start with a general framework for understanding and

addressing ethical issues.

A Framework for Understanding Research Ethics

Table 7.1.1 offers a clear framework for understanding the ethical considerations in psychological research.
It focuses on four fundamental moral principles that guide ethical research practices: weighing risks against
benefits, acting responsibly and with integrity, seeking justice, and respecting people’s rights and dignity.
These principles, adapted from the American Psychological Association (APA) Ethics Code, provide a

foundation for making sound ethical decisions in research.

The table also outlines three key groups affected by scientific research. The first group is the research
participants, who are directly involved in the study and may face risks or gain benefits from their
participation. The second group is the scientific community, consisting of researchers, scholars, and
professionals who depend on accurate and reliable research findings to advance knowledge. Finally, the
ird group is society as a whole, representin e broader public that can benefit from or be influence

third group ty hole, rep ting the broader public that can benefit fi be infl d

e outcomes of research studies. To ensure ethical integrity, researchers must consider how each mora
by the out f h studies. T thical integrity. h t der h h ]
principle applies to each of these groups. This framework encourages a balanced and thoughtful approach

to addressing ethical concerns in research.
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Table 7.1.1. A framework for thinking about ethical issues in scientific research

Who is affected?
. . Research Scientific .
Moral principle . . . Society
participants community

Weighing risks against benefits

Acting responsibly and with
integrity

Seeking justice

Respecting people’s rights and
dignity

Moral Principles in Research Ethics

Let us break down the key moral principles of research ethics and see how they apply to participants, the

scientific community, and society.

Weighing Risks Against Benefits

Research ethics in psychology revolve around several core moral principles, which help ensure studies
are conducted responsibly and ethically. One key principle is the importance of weighing risks against
benefits. For research to be considered ethical, the potential benefits must outweigh any risks involved.
Risks to research participants might include harm from ineffective or harmful treatments, physical or
psychological distress from certain procedures, or breaches of privacy and confidentiality. On the other
hand, participation can offer benefits such as access to helpful treatments, increased knowledge about
psychology, the satisfaction of contributing to scientific progress, or even compensation in the form of

money or academic credit.

The risks and benefits of research also extend beyond the participants themselves. For the scientific
community, there is always a risk that valuable resources, such as time, funding, and effort, might be wasted
on poorly designed or unproductive studies. Similarly, society at large faces risks when research findings
are misunderstood or misapplied, leading to harmful consequences. A striking example of this was the
flawed study falsely linking the MMR vaccine to autism, which caused widespread public health challenges.
However, the benefits of well-conducted research are significant, advancing scientific knowledge and often

resulting in meaningful improvements in health, education, and public policy.

Balancing these risks and benefits is not always straightforward because they do not always align. In
many cases, participants might bear the majority of the risks, while the primary benefits are reaped by the
scientific community or society as a whole. Stanley Milgram’s 1963 study on obedience to authority serves

as a powerful example of this ethical dilemma.


https://www.cmaj.ca/content/182/4/E199
https://psycnet.apa.org/record/1964-03472-001
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In Milgram’s study, participants were told they were taking part in research on how punishment affects
learning. They were instructed to administer electric shocks to another individual, who was actually a
confederate pretending to be a participant. With every incorrect answer, the supposed shocks increased
in intensity, and the confederate responded with recorded protests, complaints about heart problems,
screams, and eventually silence. When participants hesitated or showed concern, the researcher would insist
they continue. The results were both shocking and significant: most participants continued administering
the shocks despite the apparent suffering they were causing. The study revealed nuanced insights into
human obedience, with implications for understanding historical atrocities such as the Holocaust or events

like the mistreatment of prisoners at Abu Ghraib.

However, the psychological toll on the participants was undeniable. Many experienced extreme distress,
exhibiting symptoms such as sweating, trembling, stuttering, groaning, and nervous laughter. Some
participants suffered uncontrollable seizures, and one individual’s distress became so severe that the
experiment had to be halted. Despite these outcomes, Milgram took significant steps to address the harm
caused. He conducted thorough debriefing sessions, ensuring participants understood the true nature of
the study and had an opportunity to recover emotionally. Most participants later reported feeling that
their involvement was meaningful and expressed appreciation for contributing to important scientific

knowledge.

The ethical debate surrounding Milgram’s study continues to this day, raising the question of whether
the knowledge gained was worth the emotional harm participants endured. It underscores the complexity
of weighing risks against benefits in psychological research and serves as a reminder of the ongoing

responsibility researchers have to carefully consider the ethical implications of their work.

Acting Responsibly and with Integrity

Researchers are expected to act responsibly and with integrity, ensuring their work is carried out with
care, honesty, and professionalism. This means conducting research competently, fulfilling professional
obligations, and being truthful in all aspects of their work. Integrity is essential because it fosters trust,
which is the foundation of effective relationships, especially between researchers and participants.
Participants must trust that researchers are being honest about the study’s purpose, that promises such
as maintaining confidentiality will be kept, and that every effort will be made to maximise benefits while

minimising risks.

However, maintaining integrity is not always straightforward. In some cases, such as Milgram’s obedience
study, answering important research questions may require some level of deception. This creates an ethical
conflict between advancing scientific knowledge for the greater good and being fully transparent with

participants. Psychologists have developed strategies to address this conflict, which we will discuss shortly.

Trust must also extend beyond participants to include the scientific community and society as a whole.

Researchers are responsible for conducting their studies thoroughly, competently, and honestly reporting
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their findings. When this trust is violated, the consequences can be severe. For example, the fraudulent
study linking the MMR vaccine to autism misled both scientists and the public. Other researchers wasted
valuable time and resources trying to replicate or address the flawed findings, while many parents avoided
vaccinating their children. This misinformation ultimately led to outbreaks of preventable diseases like

measles, mumps, and rubella, resulting in unnecessary suffering and even loss of life.

Seeking Justice

Researchers have a responsibility to ensure fairness in their work, treating participants equitably and
distributing both the benefits and risks of research appropriately. Fair treatment includes providing
participants with reasonable compensation for their time and effort and ensuring that no group bears
an unfair share of the risks. For instance, in a study testing a promising new psychotherapy, one group
might receive the therapy while another serves as a control group without treatment. If the therapy proves

effective, justice would require offering the same treatment to the control group once the study concludes.

On a broader level, history reveals many examples where justice in research was ignored, particularly
concerning vulnerable populations. Groups such as institutionalised individuals, people with disabilities,
and racial or ethnic minorities have often faced disproportionate risks in scientific studies. One of the most
infamous examples is the Tuskegee Syphilis Study, conducted by the U.S. Public Health Service between
1932 and 1972. In this study, poor African American men from Tuskegee, Alabama, were misled into
believing they were receiving treatment for “bad blood”. While they were given some basic medical care,
they were intentionally left untreated for syphilis so researchers could observe the disease’s progression.
Even after penicillin became the standard treatment for syphilis in the 1940s, these men were still denied
proper care and not given the option to leave the study. The experiment continued for decades until public
outrage, sparked by investigative journalists and activists, brought it to an end. This tragic case serves as a

powerful reminder of the importance of justice and fairness in research.

In 1997, 65 years after the study began and 25 years after it ended, President Bill Clinton issued a formal
apology on behalf of the U.S. government. In his speech, he acknowledged the significant injustice faced by

the men and their families:

So today America does remember the bundreds of men used in research without their knowledge and consent.
We remember them and their family members. Men who were poor and African American, without resources
and with few alternatives, they believed they had found hope when they were offered free medical care by the
United States Public Health Service. They were betrayed.

This apology stands as a solemn acknowledgment of the need for researchers to uphold justice, ensuring
that every participant is treated fairly and that no group is unfairly burdened or exploited in the pursuit of

scientific knowledge.


https://books.google.com/books?hl=en&lr=&id=DXHsFL-agEUC&oi=fnd&pg=PR7&dq=Reverby,+S.+M.+(2009).+Examining+Tuskegee:+The+infamous+syphilis+study+and+its+legacy.+Chapel+Hill,+NC:+University+of+North+Carolina+Press.&ots=IQQVVTiZSA&sig=9gNApuchKcLMLMb6GW4lHgbl5YE
https://clintonwhitehouse4.archives.gov/textonly/New/Remarks/Fri/19970516-898.html
https://clintonwhitehouse4.archives.gov/textonly/New/Remarks/Fri/19970516-898.html
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Respecting People's Rights and Dignity

Researchers have a responsibility to respect the rights and dignity of every participant. A key part of this is
honouring participants’ autonomy, which means recognising their right to make their own choices and take
actions without being pressured or misled. Central to this principle is the concept of informed consent.
This requires researchers to clearly explain the purpose, risks, and benefits of the study to participants and

ensure they understand what their participation involves before agreeing to take part.

For informed consent to be meaningful, participants must have all the relevant information they need to
make an informed decision. For example, in the Tuskegee Syphilis Study, participants were not told they
had syphilis, nor were they informed that they would be intentionally denied treatment. If they had been
given this critical information, it is unlikely they would have agreed to participate. Similarly, in Milgram’s
obedience study, participants were not warned about the severe emotional distress they might experience.
If they had known they could be reduced to extreme anxiety and nervous breakdowns, many likely would

have opted out. In both cases, the principle of informed consent was not properly upheld.

Another crucial aspect of respecting participants’ rights and dignity is protecting their privacy. Participants
have the right to decide what personal information they share and with whom. Researchers must safeguard
participants’ information through confidentiality, which means not sharing their personal data without
consent or legal justification. Ideally, researchers should also aim for anonymity, where participants’ names
and any other identifiable information are not collected at all. This approach provides the highest level of
privacy protection, ensuring participants can contribute to research without fear of their information being

misused or exposed.

Unavoidable Ethical Conflict in Research

Ethical conflicts in psychological research are almost impossible to avoid. Since very few studies are
completely risk-free, there is often a trade-off between potential risks and benefits. Research that benefits
one group, such as the scientific community or society, can sometimes pose risks to another group, such
as the research participants. Additionally, maintaining complete honesty with participants is not always

possible, especially when deception is necessary to study certain behaviours accurately.

Some ethical dilemmas are relatively easy to resolve. For example, most people would agree that deceiving
participants and causing them physical harm would not be justified simply to fill a2 minor gap in research
knowledge. However, other ethical conflicts are far more complex, and even well-meaning, experienced

researchers can disagree on how to address them.

A well-known example comes from a study on personal space conducted in a public men’s restroom
(Middlemist et al., 1976). The researchers wanted to see if the presence of another person nearby affected
how long it took men to start urinating. To do this, they secretly observed participants without their

consent. Critics argued that this study was an unjustified violation of human dignity (Koocher, 1977).
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However, the researchers had carefully considered the ethical concerns and determined that the potential
benefits outweighed the risks. They even interviewed preliminary participants and found that none were

particularly bothered by the observation (Middlemist et al., 1977).

The key takeaway is that while ethical conflicts cannot always be eliminated, they can be managed
responsibly. This involves carefully thinking through the ethical implications of a study, minimising risks,
and balancing those risks against the potential benefits. Researchers must also be prepared to explain their

ethical decisions, seek feedback from peers, and ultimately take responsibility for their actions.
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The principles of weighing risks against benefits, acting with integrity, seeking justice, and respecting
people’s rights and dignity form a strong foundation for thinking about the ethics of psychological
research. These principles are widely accepted and ofter a common ground for ethical decision-making.
However, even when people agree on these general principles, they may still disagree on how to handle

specific ethical dilemmas that arise during research.

For this reason, detailed and enforceable ethics codes have been created to address recurring ethical issues
and offer clear guidance for researchers. In this section, we will start with a brief look at the history of these
ethics codes and then focus on the one most relevant to psychological research: the American Psychological
Association (APA) Ethics Code.

Historical Overview

One of the first major ethics codes was the Nuremberg Code, created in 1947 following the trials of Nazi
physicians who had conducted cruel and inhumane experiments on concentration camp prisoners during
World War II. The code established ten key principles, emphasising the importance of carefully weighing
risks against benefits and ensuring informed consent from participants. Many of the accused physicians

were convicted and either imprisoned or sentenced to death based on these standards.

In 1964, the Declaration of Helsinki was introduced by the World Medical Association as an extension of
the Nuremberg Code. This declaration added the requirement for researchers to create a written protocol,
a detailed research plan, which must be reviewed by an independent ethics committee. The Declaration of

Helsinki has undergone multiple revisions, with the most recent one occurring in 2004.

In the United States, growing concerns about unethical studies like the Tuskegee Syphilis Study led to the

publication of the Belmont Report in 1978. This report highlighted three core principles:

1. Justice: Research must fairly distribute risks and benefits across different societal groups.
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2. Respect for Persons: Rescarchers must respect individuals’ autonomy and provide extra protection
for those with diminished autonomy, such as children or prisoners. This principle supports the need
for informed consent.

3. Beneficence: Rescarchers must aim to maximise benefits while minimising harm to participants and

society.

The Belmont Report became the foundation for a set of laws known as the Federal Policy for the Protection
of Human Subjects. These regulations require institutions receiving federal funding, such as universities
and hospitals, to establish an Institutional Review Board (IRB). The IRB is responsible for reviewing
research proposals to ensure they meet ethical standards. An IRB must include at least five members with
diverse backgrounds, including scientists, non-scientists, men, women, and at least one person unaffiliated
with the institution. The IRB evaluates research proposals to ensure that risks are minimised, benefits

outweigh risks, participants are treated fairly, and informed consent is appropriately obtained.

Federal regulations classify research into three levels of risk:

* Exempt Research: This category involves minimal risk, such as studies on standard educational
practices, surveys with non-sensitive topics where confidentiality is maintained, or research using
publicly available data. Once approved, exempt research does not require ongoing IRB review.

* Expedited Research: This level includes research with slightly higher risk but still falls within the
category of “minimal risk”. Examples include certain psychological tests or studies involving
standard physical or psychological assessments. Expedited reviews are conducted by either one IRB
member or a small committee operating under the IRB’s authority.

* Full-Board Review Research: Research that poses risks greater than minimal risk must undergo a
full IRB review. In this process, the entire board evaluates the study to ensure all ethical standards are

met.

These guidelines and review processes are essential for maintaining the balance between advancing

scientific knowledge and protecting the rights and well-being of research participants.

Ethics Codes

For those interested in exploring the ethics codes discussed in this section, the Office of Human Subjects
Research at the National Institutes of Health (NIH) provides access to the full texts. These documents
are highly recommended reading, as they are generally brief, clear, and easy to understand, except for the

Federal Policy, which is more detailed.

* The Nuremberg Code
e The Declaration of Helsinki
* The Belmont Report
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* Federal Policy for the Protection of Human Subjects.

You can find these ethics codes on the Ethical Codes and Research Standards website.

APA Ethics Code

The APA’s Ethical Principles of Psychologists and Code of Conduct, often referred to as the APA Ethics
Code, was first introduced in 1953 and has been updated several times, most recently in 2010. This code
outlines approximately 150 specific ethical standards that psychologists and their students must follow.
While many of these standards focus on clinical practices, such as advertising services, managing fees, and
maintaining professional boundaries, Standard 8: Research and Publication is particularly relevant for
research ethics. Table 7.2.1 lists and simplifies the key aspects of APA Ethics Code Standard 8: Research

and Publication.


https://www.hhs.gov/ohrp/international/ethical-codes-and-research-standards/index.html
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Table 7.2.1. Key aspects of APA Ethics Code Standard 8: Research and Publication

Institutional Approval:

Informed Consent:

Recording Voices and
Images:

Research with Vulnerable
Participants:

When Informed Consent Is
Not Required:

Inducements for
Participation:

Deception in Research:

Debriefing:

Use of Animals in Research:

Reporting Results:

Plagiarism:

Publication Credit:

Duplicate Publication:

Sharing Research Data:

Peer Review
Responsibilities:

Before starting any research, psychologists must submit accurate research proposals
and gain approval from an Institutional Review Board (IRB). Research must then
follow the approved protocol.

Researchers must ensure participants understand the study before agreeing to
participate. This includes explaining the study’s purpose, duration, procedures,
potential risks, benefits, and confidentiality measures. Participants must also know
they can withdraw at any time without consequence.

Researchers must obtain consent before recording participants’ voices or images
unless the study involves public, natural observations without any risk of harm or
identification.

When working with clients, patients, students, or subordinates, psychologists must
ensure participation is voluntary and free from pressure or negative consequences
for declining or withdrawing.

In some low-risk studies, such as anonymous surveys or archival research,
psychologists may be exempt from obtaining informed consent, provided
participants are not at risk of harm or privacy breaches.

Researchers should avoid offering excessive rewards or incentives that might
pressure individuals into participating.

Deception is only allowed if it is essential for the study’s purpose, poses no
significant harm, and participants are thoroughly debriefed afterwards.

After participation, psychologists must provide participants with complete
information about the study, clarify any misconceptions, and address any harm
caused by the research process.

When using animals in research, psychologists must follow federal, state, and
professional guidelines to ensure humane care, minimise harm, and properly train
all personnel involved.

Researchers must not fabricate or falsify data. If errors are discovered after
publication, they must take steps to correct them.

Psychologists must not present someone else’s work or data as their own, even if
citations are included.

Authorship should reflect the actual contributions made by each person involved in
the research. Faculty advisors should ensure students receive appropriate credit,
especially when the research is based on a dissertation.

Data that have already been published should not be presented as new, original
findings unless properly acknowledged.

After publication, researchers must share their data with other professionals who
wish to verify findings, provided participant confidentiality is protected.

Psychologists reviewing materials for publication or funding must respect
confidentiality and avoid misusing privileged information.

A more detailed version of the full ethics code is available on the APA Ethics Code website.


https://www.apa.org/ethics/code/index
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Informed Consent

Informed consent is about ensuring participants understand and agree to take part in a study after being
fully informed about what it involves. This includes explaining the study’s purpose, procedures, potential
risks and benefits, their right to refuse participation or withdraw at any time, and any legal limitations on
confidentiality. For example, in some states, researchers are legally required to report evidence of child abuse

or other crimes.

While informed consent often involves participants reading and signing a consent form, the form itself
is not enough. Many participants either skim through the form or fail to understand its content. Some
mistakenly believe that signing the form means they are giving up their right to take legal action (Mann,
1994). Therefore, it is good practice for researchers to go beyond the form. This means explaining the study
verbally, answering questions, demonstrating procedures when appropriate, and reminding participants of

their right to withdraw at any time.

There are also situations where informed consent is not required. If the study poses no risk and involves
everyday activities, formal consent might not be necessary. For instance, observing whether people hold
doors open in public spaces does not require consent. Similarly, if a college instructor compares two
standard teaching methods across different class sections, informed consent would not be needed because

both methods fall within ordinary educational practices.

Deception in Psychological Research

In psychological research, deception can take many forms. Researchers might mislead participants about a
study’s purpose, use actors (called confederates), employ fake equipment like Milgram’s shock generator,
or give false feedback (e.g., telling someone they performed poorly on a test when they actually did well).
Deception can also involve leaving out key details about the study’s true purpose, even if no outright lies
are told. For example, in a study on incidental learning, participants might assume they will be tested on
memorising words from a list. However, the real test might focus on something unexpected, like their

memory of the room’s layout or the research assistant’s appearance.

Some researchers believe deception is rarely, if ever, ethically acceptable. They argue that it undermines
informed consent, disrespects participants’ dignity, risks causing distress, reduces trust in researchers, and

potentially harms the credibility of the entire field (Baumrind, 1985).

However, the APA Ethics Code takes a more balanced stance. It allows deception if four key conditions are

met:

1. The study’s benefits outweigh the risks.
2. Participants are unlikely to suffer harm.

3. The research question cannot be answered without using deception.


https://journals.sagepub.com/doi/abs/10.1111/j.1467-9280.1994.tb00650.x?casa_token=80eWML-Kb1wAAAAA:WU1xl3MuMO4C_jkaZeMQ7dE4Y0dL7NV-KwJvRNiLzRvRUO30yi7B6Fj4tbOvfOREVbRm2_wKEdAYoQ
https://journals.sagepub.com/doi/abs/10.1111/j.1467-9280.1994.tb00650.x?casa_token=80eWML-Kb1wAAAAA:WU1xl3MuMO4C_jkaZeMQ7dE4Y0dL7NV-KwJvRNiLzRvRUO30yi7B6Fj4tbOvfOREVbRm2_wKEdAYoQ
https://psycnet.apa.org/record/1986-00063-001
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4. Participants are informed about the deception as soon as possible, typically during debriefing.

This approach recognises that not all deception is equally harmful. For example, Milgram’s famous study
caused severe psychological stress through significant deception. In contrast, a simple incidental learning

study where participants are mildly misled about a memory test poses far less risk.

Additionally, some important research questions simply cannot be answered without using deception. If
participants know in advance that a study focuses on obedience, aggression, or helping behaviour, their
awareness could influence their actions. As a result, the study’s findings might no longer reflect real-world

behaviour.

Debriefing in Psychological Research

Debriefing, outlined in Standard 8.08 of the APA Ethics Code, is the process of explaining a study’s
purpose to participants after their involvement ends. This step is especially important when deception was
used. Researchers must clarify the true goals of the study, reveal any misleading information, and correct

any misunderstandings participants might have.

Debriefing also focuses on minimising any harm or discomfort caused by the study. For example, in an
experiment designed to study how sadness affects memory, participants might have been put in a sad mood
by thinking about unhappy memories, watching a sad video, or listening to melancholy music. During
debriefing, researchers would actively help participants return to a neutral or positive emotional state,
perhaps by showing an uplifting video, playing cheerful music, or encouraging them to focus on happy

thoughts.

Research with Nonhuman Animal Subjects

Standard 8.09 of the APA Ethics Code focuses on the humane treatment and care of nonhuman animal
subjects in psychological research. While most psychological studies today do not involve animals, they
still play an essential role in certain areas, such as understanding learning and behaviour, exploring brain

functions, and developing treatments for psychological disorders.

The use of animals in research has sparked significant ethical debate. Critics argue that animals cannot
provide informed consent and may be subjected to distressing conditions, such as confinement, food or
water deprivation, painful procedures, surgeries, or even euthanasia. However, some research is far less

invasive, involving simple observation in natural or controlled environments.

Supporters of animal research highlight its significant contributions to both human and animal well-being.
Animal studies have led to breakthroughs in behavioural therapies, pain management techniques, and

medications for mental health disorders. Additionally, these studies have benefited animals themselves,
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offering more humane methods for managing animal populations compared to practices like poisoning or

shooting.

The APA takes a balanced stance, allowing research with nonhuman animals when the potential benefits
outweigh the risks. Researchers are required to use alternative methods whenever possible. If animal
subjects must be used, they must be housed, fed, and cared for in humane conditions, and any harm must

be minimised.

For more details on the APA’s guidelines for animal research, you can visit the APA Committee on Animal

Research and Ethics website.

Scholarly Integrity

Standards 8.10 to 8.15 of the APA Ethics Code focus on maintaining honesty and transparency in research

and publishing. At the core of these guidelines are key principles:

Researchers must never fabricate or falsify data and must not plagiarise. Plagiarism involves
using someone else's words or ideas without giving proper credit. Proper acknowledgment
means using quotation marks for direct quotes and including a clear citation for any
borrowed ideas or phrasing. Additionally, self-plagiarism is unethical. This happens when
researchers recycle their own previously published material and present it as new work, just
as students should not submit the same paper for multiple classes.

Other important aspects of scholarly integrity include avoiding duplicate publication, where
the same dataset is published twice as if it were new. Researchers are also expected to
share their data with other qualified researchers for verification and further analysis,
provided confidentiality and participant privacy are protected.

When acting as peer reviewers, researchers must respect the confidentiality of the


https://www.apa.org/science/leadership/care/index
https://www.apa.org/science/leadership/care/index
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unpublished research they review. They should not use or disclose any information from
these manuscripts.

Lastly, authorship credit must accurately reflect each person’s contribution to the research. The order of
authors’ names should be based on the significance of their contributions. It is unethical to list someone as
an author who only made a minor contribution, such as running an analysis, or for a faculty member to

claim first authorship on a project primarily conducted by a student.
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This section offers practical guidance for conducting ethical research in psychology. It is essential to
recognise that ethical considerations are not limited to the data collection phase but emerge at every stage of
the research process, from initial planning and study design to publication and the broader dissemination

of findings.

Understand and Embrace Your Ethical
Responsibilities

The American Psychological Association (APA) Ethics Code states clearly that “Lack of awareness or
misunderstanding of an ethical standard is not itself a defense to a charge of unethical conduct.” This
means that as a researcher, it is your responsibility to fully understand and uphold ethical standards

throughout your work.

To begin, make sure you are familiar with the APA Ethics Code, particularly the sections relevant to
research. You should be able to distinguish between minimal risk research and at-risk research and
understand your institution’s specific policies and procedures for ethical approval. This includes knowing
how to properly prepare and submit your research proposal to the Institutional Review Board (IRB) for

review.

If your research is part of a course requirement, additional course-specific policies and expectations might
apply. If you encounter an ethical question or are unsure about any standard, policy, or procedure, seek

clarification immediately. You can do this by:
* Referring to the relevant ethics codes
* Researching how similar ethical issues have been addressed by others

* Consulting experienced researchers, your IRB, or your course instructor.

Ultimately, the ethical responsibility for your research rests with you. Taking the time to understand
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and follow ethical guidelines not only protects your participants but also maintains the integrity of your

research and contributes to the credibility of the scientific community.

|ldentifying and Minimising Risks in Research

When designing your study, it is essential to identify and minimise potential risks to participants. Risks can

include physical harm, psychological distress, or breaches of confidentiality.

Start by carefully listing all possible risks. Keep in mind that researchers often underestimate the seriousness
of risks or overlook them entirely. For example, a student researcher testing people’s sensitivity to violent
images planned to show participants graphic photos from crime and accident scenes. Because she was an
emergency medical technician (EMT), she was desensitised to such images and failed to realise how deeply

disturbing they might be for others.

Also, remember that certain risks may affect only specific participants. For example, most people might
have no issue answering a survey about their fear of crime, but someone who has been a victim of a violent
crime might find those questions upsetting. To avoid such oversights, seek input from others, including

collaborators, experienced researchers, and even non-researchers who can offer a participant’s perspective.
Once risks are identified, you can often reduce or eliminate them in three main ways:
1. Modify the Research Design

Simplify or shorten procedures to minimise frustration and fatigue. If your study uses upsetting materials,
consider using less distressing alternatives. For example, instead of graphic accident scene photos, use

milder images similar to those shown in newspapers.

A good example of this approach comes from Jerry Burger’s (2009) replication of Milgram’s obedience
study. Burger stopped participants from administering shocks beyond 150 volts, knowing that Milgram’s
original participants experienced the most severe stress after this point. By doing this, Burger could still
compare his findings with Milgram’s results while avoiding unnecessary psychological harm to participants.
Interestingly, Burger found that modern participants were just as obedient as those in Milgram’s original

study.
2. Pre-Screen Participants

Use a pre-screening process to identify participants who may be at high risk of harm. The informed consent
process can also help by warning participants about sensitive topics and reminding them they can withdraw

at any time.

Pre-screening might involve administering surveys or interviews to identify physical or psychological

conditions that might make participation risky. For example, Burger’s study included extensive pre-
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screening with questionnaires and a clinical psychologist’s interview to eliminate high-risk participants

before they took part in the study.
3. Protect Confidentiality

Maintaining confidentiality is crucial to protecting participants. Store signed consent forms separately

from research data to ensure participants’ identities remain anonymous.

Additionally:

* Only collect essential personal information required for your research question. If details like sexual
orientation or ethnicity are not directly relevant, do not ask for them.

* Be cautious with data collection environments. For example, conducting oral surveys in public places
like shopping malls or distributing questionnaires in shared classrooms can lead to unintentional
breaches of confidentiality. Instead, administer surveys in private or use strategies to ensure responses

remain secure.

By carefully identifying risks, refining your study design, pre-screening participants, and protecting

confidentiality, you can create a safer and more ethical research experience for everyone involved.

Reducing and Justifying Deception in Research

Deception in research can take many forms, and it does not always involve directly misleading participants.
It can also include allowing participants to make incorrect assumptions about the study or withholding key
details about its purpose or design. To ensure ethical practices, it is important to identify and minimise all

forms of deception in your study.

Is Deception Necessary?

According to the APA Ethics Code, deception is only ethically acceptable if there is no other way to
answer your research question. If your study includes any type of deception, ask yourself whether it is truly

essential.

For example, imagine you want to study whether the age of college professors affects students’ expectations
about their teaching ability. You might plan to show participants photos of people and ask them to rate
their teaching ability, claiming the images are of real college professors. However, if the photos are actually
of your friends and family, this would constitute deception. Instead, you could simply tell participants that
the photos represent college professors and ask them to rate them as if they were. This approach removes

the need for deception while still allowing you to answer your research question effectively.
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Balancing Informed Consent and Research Validity

It is generally acceptable to withhold your specific research question until the debriefing stage, as long
as you fully inform participants about the procedures, risks, and benefits during the informed consent

process.

In the example about age and teaching expectations, you would not need to tell participants that you are
studying how age affects their perceptions. Sharing this detail upfront might change their behaviour, where
some might unconsciously rate older and younger “professors” difterently because they think that is what

you expect, while others might overcorrect to avoid appearing biased.

To address this, you can include a brief clarification during the consent process. You might explain to
participants, either orally, in writing, or both, that while the procedures, risks, and benefits have been fully
described, you will wait until after the study to reveal the exact research question. In essence, participants

are giving their consent to be temporarily misled or to have certain information withheld until debriefing.

Balancing Risks and Benefits in Research

After identifying and minimising risks in your research, the next step is to weigh those risks against the
potential benefits. This process involves considering all possible benefits, not just for participants, but also

for science and society as a whole.

If you are a student researcher, do not forget that one of the benefits is the experience and knowledge
you will gain about conducting psychological research. These skills will help you succeed in your studies,

graduate school, or your future career.

Minimal vs. Greater Than Minimal Risk

If your research involves minimal risk, where the risks are no greater than what people encounter in daily

life or during routine medical or psychological exams, then even a small benefit can justify the study.

However, if your research involves more than minimal risk, the benefits must be more substantial. For

example:

* Ifyour study might cause participants emotional distress or discomfort, it must address a meaningful
scientific question or have clear practical value.
* It would be unethical to subject participants to pain, fear, or embarrassment without a valid

scientific purpose or simply to satisty personal curiosity.
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Ethical Guidelines for Higher Risk Research

In general, psychological research that has the potential to cause serious or long-lasting harm is rarely

justified unless the benefits are exceptionally significant.

When weighing risks and benefits, always ask:

* Is the research question important and valuable?
* Are the risks minimised as much as possible?

* Do the benefits outweigh any potential harm?

By carefully balancing risks and benefits, you ensure that your research is not only scientifically valuable

but also ethically responsible.

Developing Informed Consent and Debriefing
Procedures

After finalising your research design, the next step is to establish clear informed consent and debriefing

procedures.

Informed Consent

Start by determining whether informed consent is required under APA Standard 8.05. If it is, follow these

key steps:

1. Provide Clear Information During Recruitment: Whether you are recruiting participants
through word of mouth, flyers, or an online participant pool, share as much information as possible
about the study upfront. This allows people who might find the study uncomfortable or
objectionable to opt out.

2. Prepare a Script or Talking Points: Write a clear and simple explanation of your study in everyday
language. Include details about the procedure, potential risks and benefits, and participants’ right to
withdraw at any time.

3. Create an Informed Consent Form: Develop a form that covers all key elements outlined in
Standard 8.02a. Participants should read and sign this form after you have explained the study to
them. Many institutions or instructors provide sample consent forms you can customise. If not, you
can find reliable templates online.

4. Address Deception (if applicable): If your study involves withholding certain information or
using deception, state clearly (both orally and in writing) that some details will be revealed during

debriefing.
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Debriefing

Debriefing is just as important as informed consent and follows a similar approach.

1. Use a Script or Talking Points: Do not rely solely on written debriefing forms. Instead, prepare a
clear explanation in simple language.

2. Explain the Research Fully: Share the study’s true purpose and design, including what happened
in conditions participants were not exposed to.

3. Address Deception Honestly: If deception was used, reveal it as soon as possible, apologise, and
explain why it was necessary. Correct any misunderstandings participants might have as a result.

4. Offer Resources and Support: Debriefing is an opportunity to provide practical resources or
referrals that might benefit participants. For example, in a study about attitudes toward domestic

abuse, you could offer pamphlets and contact information for counselling services.

Plan Adequate Time

Both informed consent and debriefing require time. Rushing through either process can compromise their

effectiveness and leave participants feeling uninformed or undervalued.

Securing Institutional Approval

Before starting your study, you will need to obtain institutional approval based on your institution’s or

course’s specific policies and procedures.

This process typically involves writing a detailed research protocol that includes:

* the purpose of your study

* the research design and procedure you will follow

* aclear explanation of risks and benefits for participants
* steps taken to minimise risks and protect participants

* your informed consent and debriefing procedures.

While the approval process might seem like just another hurdle, it is actually a valuable opportunity to
carefully think through the ethical aspects of your research. It also allows you to consult with experienced

reviewers who can provide useful insights and fresh perspectives.

If the Institutional Review Board (IRB) raises questions or suggests changes, respond promptly and

thoughtfully. This might involve making adjustments to your research design or procedures and



7.3. PUTTING ETHICS INTO PRACTICE | 296

resubmitting your protocol for further review. Approaching this step with an open mind will not only help

you meet ethical requirements but also improve the overall quality and integrity of your study.

Staying Ethical Throughout the Research Process

Ethical responsibility does not stop once your study receives institutional approval. It is essential to follow

the approved protocol carefully and seek additional approval if you need to make any significant changes.

During the research process, pay close attention to participants’ reactions and remain alert for any
unexpected responses or signs of distress. Gather feedback during debriefing to identify any concerns
participants might have. For example, one criticism of Milgram’s obedience study was that although he
could not have predicted participants’ severe stress reactions, he should have adjusted the procedure after

observing the first few participants’ experiences.

You must also protect confidentiality throughout the study. Keep consent forms and participant data
separate and secure to prevent accidental or intentional breaches of privacy. Ensure that no one outside the

research team has access to participants’ personal information.

Your commitment to integrity extends to publication and beyond. Clarify authorship roles early with
your collaborators, making sure credit accurately reflects contributions. Avoid plagiarism by properly citing

sources and never reusing your previously published work without acknowledgment.

Most importantly, stay honest about your findings. Your role as a scientist is to report your results
truthfully, even if they do not align with your predictions. Unexpected outcomes often lead to valuable

new insights and can be just as important, if not more so, than anticipated ones.
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7.4. SUMMARY

By Marc Chao

Summary

Ethics in psychological research revolves around principles that safeguard the rights and well-
being of participants, ensure the integrity of scientific inquiry, and benefit society. Adapted from
the APA Ethics Code, these principles, which include weighing risks against benefits, acting
responsibly and with integrity, seeking justice, and respecting participants’ rights and dignity,
provide a framework for ethical decision-making. Researchers must balance the potential
benefits of their studies against risks such as physical or psychological harm, while maintaining
transparency and fairness in their methods. Justice requires equitable treatment of participants
and fair distribution of risks and rewards, underscoring the importance of avoiding historical
injustices like the Tuskegee Syphilis Study. Respecting participants’ rights and dignity includes
obtaining informed consent, safeguarding confidentiality, and protecting autonomy, ensuring
that research practices uphold human values and trust.

To address recurring ethical dilemmas, detailed ethics codes such as the APA Ethics Code have
been developed, drawing on foundational guidelines like the Nuremberg Code, the Declaration
of Helsinki, and the Belmont Report. These frameworks establish standards for minimising
risks, upholding informed consent, and ensuring equitable treatment of vulnerable populations.
The APA Ethics Code further outlines specific requirements, including obtaining institutional
appro