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Asking students how to best teach statistics virtually: results of focus group

discussions
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and Dan J. Miller

Department of Psychology, James Cook University, Townsville, QLD, Australia

ABSTRACT

Objective: The unique circumstances of COVID-19 have raised questions of best practices for
how to teach statistics virtually. The present study evaluated which characteristics of statistics
learning activities in the virtual environment increase undergraduate psychology students’ (a)
engagement, (b) satisfaction, and (c) knowledge of statistics.

Method: Semi-structured focus groups (N = 13 participants, aged 21-58, 64.3% female, 28.6%
male, 7.1% gender fluid) were conducted. The focus group conversations were transcribed and
analysed using reflexive thematic analysis.

Results: The findings indicate three main themes: catering to/supporting external students,
why learning statistics online does not work, and how to make teaching and learning statistics
online work. Social norms that prioritise time efficiency over engagement and interaction mean
that the immediacy of learning and engaging with an instructor is often lost virtually.
Suggestions for how to improve teaching and learning statistics online centred on readily
accessible content, statistical software access, a teaching delivery that is methodical and
flexible, immediacy of instructor response, and prioritising student-student and student-
instructor connection.

Conclusion: These findings illustrate key challenges specific to teaching and learning statistics
virtually, with real implications for how to better design and implement related curriculum.
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KEY POINTS
What is already known about this topic:

(1) Students experience statistics and research methods anxiety and avoidance.
(2) The switch to emergency online learning during COVID-19 was challenging for educators

and students.

(3) Difficulties occur in implementing active learning for statistics teaching in an online

environment.
What this topic adds:

(1) Learning statistics online is considerably different to what is traditionally experienced on-
campus. Those instructing these subjects need to be aware of the unique challenges faced

in teaching and learning statistics content online.

(2) Educators must strive to counteract social norms that prioritise time efficiency over
engagement and interaction. Genuine communication opportunities amongst staff and
students will support student engagement, satisfaction, and confidence.

(3) When teaching statistics subjects online, content should be flexibly accessible in a way that
students can access it anytime and anywhere. Home access to statistical software and a
software “how to” guide are essential for psychology students when studying statistics

subjects online.

COVID-19 massively disrupted teaching and learning
at the tertiary level (Maher et al,, 2023; Miiller et al.,
2021). To reduce the spread of the virus, universities
postponed on-campus activity, swiftly moving to the
online environment (Mdller et al., 2021). Making use
of online learning models in response to an unfore-
seen emergency event is referred to as “emergency
online learning” (EOL; Miiller et al., 2021). Due to the

suddenness of COVID-19, educators had minimal
opportunities to prepare online learning materials,
impacting the quality of subject delivery and content
and educators’ ability to support students
(Haardorfer & Livingston, 2021; Mdller et al., 2021).
The sudden move to the online environment was
especially challenging for statistics educators (Maher
et al, 2023) who faced practical issues such as
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student access to (often pay-walled) statistical soft-
ware and poor internet quality (Haardorfer &
Livingston, 2021). Additionally, active learning prac-
tices — which have been shown to increase student
engagement and confidence when learning statistics
(Allen & Baughman, 2016) - are difficult to replicate
in the online environment, particularly under short
notice (Muller et al., 2021).

The move to online learning was equally challenging
for students, who experienced increased anxiety and
depression (Elmer & Stadtfeld, 2020; Mantasiah et al.,
2021), due to a reduction in in-person socialisation and
difficulties in navigating online methods of communica-
tion (Alomyan, 2021; Dzakiria et al., 2005). Additionally,
students experienced difficulty concentrating and feel-
ings of lethargy (Alomyan, 2021).

Students consider statistics and research methods
subjects difficult even when delivered in person.
“Statistics anxiety” - a feeling of anxiousness, nervous-
ness and a lack of confidence - is commonly reported
among students (Earley, 2014; Murtonen, 2005).
Outside of those considering a career in research, stu-
dents often perceive statistics and research methods as
irrelevant to their professional or clinical careers
(Counsell et al., 2016; Strohmetz et al., 2023); and
such perceptions often result in avoidance, disengage-
ment, and a lack of interest to learn (Counsell et al.,
2016; Earley, 2014; Lloyd-Lewis et al, 2024).
Nonetheless, the ability to consult and critically evalu-
ate psychological research is fundamental to operating
as an “evidence-based practitioner”, and, thus, a core
competency as outlined by the International
Declaration on Core Competences in Professional
Psychology for psychology graduates (International
Association of Applied Psychology and International
Union of Psychological Science, 2016). Indeed, in
Australia, research methods and statistics subjects are
considered a key component of undergraduate pro-
grammes by accrediting bodies (Australian Psychology
Accreditation Council [APAC], 2019).

Successful implementation of online teaching
involves creative uses of technologies and consideration
of more than just the practicalities in conveying infor-
mation (Brown et al., 2022; Pasco Dalla Porta & Ponce
Regalado, 2021). It requires the creation of an online
space that is friendly, informative and authentic (Brown
et al.,, 2022). Research suggests that effectively teaching
statistics online requires a user-friendly platform, videos
and multimedia resources, self-assessment opportu-
nities, shared learning spaces, and communication
between teacher and students (Pasco Dalla Porta &
Ponce Regalado, 2021). Content and relationships
between concepts should be clearly outlined and

a balance needs to be achieved with academic load
(Pasco Dalla Porta & Ponce Regalado, 2021).

Given the differences between teaching online, the
challenges experienced by teaching staff, and the dif-
ficulties encountered by students, the current study
aimed to explore psychology students’ experiences in
learning statistics online. Specifically, it aimed to
explore and identify factors that promote and hinder
student engagement, confidence, and satisfaction
when learning statistics online.

Method
Design

We used a qualitative design involving a series of focus
groups to explore students’ experiences undertaking
tertiary-level statistics subjects via an online modality.
The use of focus groups is a well-established method
for qualitative research and has been used with the-
matic analysis to explore the lived experiences of par-
ticipants (Braun & Clarke, 2013, 2019). Ethical approval
was granted by James Cook University’'s Human
Research Ethics Committee (#H8417).

Participants

Fourteen participants completed an expression of
interest for the study; however, only 13 participants
participated. Participants were aged 21-58years
(M = 35.79, SD =11.39) and the majority (64.3%) iden-
tified as female (28.6% identified as male and 7.1% as
gender fluid). All participants resided in Australia and
had completed at least one university-level psychology
statistics subject. Recruitment involved announce-
ments made via university subject forums and public
posts on Facebook pages belonging to student-led,
tertiary psychology groups in Australia. Recruitment
and data collection occurred between September and
November 2021. Participants were provided a $25
(AUD) gift voucher for their participation.

Materials and procedure

In response to advertisements, respondents contacted
the first author and consented to participate via an
online survey. When consenting, participants reported
their gender, age, and country of residence.
Participants were then able to select a preferred
focus group time.

The first author, who had no prior relationships with
the participants, conducted five focus groups, consist-
ing of up to four participants, online using Zoom. The



first author first thanked participants for their time and
reaffirmed participants’ consent verbally after a brief
overview of the study. A semi-structured interview
guide was used to elicit discussion of experiences
relating to learning statistics online (see Appendix).
At the conclusion of the session, participants were
thanked for their time. Focus groups lasted 48-82 min-
utes, were audio recorded, and transcribed. Identifying
data was removed and participants were given pseu-
donyms to ensure confidentiality during data analysis.

Data analysis

Thematic analysis (done using Microsoft Excel) was
used to analyse the data focusing on an inductive,
realist approach where participants’ experiences
were interpreted as accurate reflections of their
realities (Braun & Clarke, 2006; Pickens & Braun,
2018). Codes were data-driven rather than fit to
pre-existing frameworks (Braun & Clarke, 2013).
The process involved familiarisation with the data
through reading and re-reading transcripts, fol-
lowed by coding features of the data relevant to
the online learning environment (Braun & Clarke,
2013; Connelly & Peltzer, 2016). Examples of seman-
tic codes included: “Visual connection to speaker is
important to learning” and “Ability to rewatch lec-
tures/demonstrations at own pace is beneficial”.
Initial coding and theme development was con-
ducted by the first author followed by regular
peer dialogue (Smith & McGannon, 2018) with
the second author to review theme construction.
Themes were then named and defined to outline
the overall story of the analysis and a final analysis
report was produced (Braun & Clarke, 2006) follow-
ing consultation with the third author who pro-
vided a “fresh set of eyes” to review the analysis.
The extracts presented are reproduced “as spoken”

Table 1. Description of the resulting themes and sub-themes.
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with bracketed words added to improve readability.
Extracts from different participants were selected to
illustrate themes.

Results

Three main themes were generated from the accounts
of students’ experiences: catering to/supporting exter-
nal students; why it does not work; and how to make it
work. Descriptions of these themes and are displayed
in Table 1.

Catering to/Supporting external Students’

Given that external students were more likely to study
part-time (to allow for other life responsibilities), they
often experience longer periods between taking statistics
subjects. Due to the length and depth of lecture material,
external students were likely to search outside sources
(e.g., YouTube) for clarification of concepts, as these deli-
ver content in a concise and engaging way.

like the rest of us, we've got other things that take
priority or other things that push their way up to the
top. When you're trying to work out the eta square,
and you get “mum, can you take me to dancing” and
you're like, good, | didn’t want to do it anyway. So you
just putit...onice. Hey, and then three days later, you
pick it up again because you got the assessment and
you're stressing because you haven't put the time in
because you don’t have the tools, the material, the
understanding to give it what it needs.

We [part-time students] have taken a few more years
to get where we are and we've still got a couple more
years to go. Something that [the lecturer] kept doing
throughout the unit was he would say, look, can you
look back on your notes from this unit, or I'm not going
to cover this on the basis that | am assuming you have
retained basic knowledge of what you've learned in
such and such a unit. For me and my mate, we were
like this is something we did three years ago. We

Theme (description)

Sub-theme (description)

Catering to/supporting external students (Externally enrolled students were
generally older, with other responsibilities such as work or family. This
affected their availability to attend live lectures or tutorials and their ability
to engage with the content for extended periods of time.)

Why it does not work (Difficulties experienced by participants in the online  Social norm of efficiency (Perceived social norms contributing to participants’

environment.)

lack of willingness to engage in the online environment.)

Limits immediacy (Perceptions around availability or response times from

educators.)

How to make it work (Subject components and suggestions that resulted in Flexible and accessible content (Content that was short and flexible to

positive online learning experiences.)

engage with among other life responsibilities.)

Communication and connection (Perceptions of educators’ availability for

interactions.)

Statistical software (Students considered statistics as a subject that taught

the use of a specific software package as much as it taught statistical
concepts. At-home access was essential.)
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certainly haven't kept our notebooks on that unit
thinking this lecturer was going to tell us he’s not
going to cover this topic because we already know
that.

The lectures are too long. | don’t have [time]. And he
would have them from four to six. So I've got kids that
have got dancing, football, seventeen hundred differ-
ent things that. And you know what? I'm the one
who’s made the decision to go to uni and all that
sort of stuff, but it's supposed to be for distance ed.
So make it distance ed and don't have your lecture 11
o'clock during the day because when you're working,
you can't. | can’t do any. | can’t tune in.

Why it does not work

Social norm of efficiency

Interrupting a live lecture through audio or video
was considered daunting, rude, or embarrassing.
More than that, participants felt that, in the online
environment, time efficiency was valued over learn-
ing: thus, by asking questions one was negatively
taking up the lecturer's and other students’ time.
Interruptions were expected to be kept to
a minimum to keep the lecture moving along. From
participants’ accounts, it was clear that the online
lecture environment was perceived to encourage
passive engagement from both lecturers and stu-
dents, rather than interactive engagement.

| ended up giving up asking questions ... It just felt
like, for some reason, online it almost felt like nagging
to interject again.

| don’t know if this is an all-round Zoom thing, but he
had a thing that would come up that would say meet-
ing ending in 30 minutes, and he'd make a note, oh,
we've got 30 minutes left, and then meeting ending in
five minutes. Oh, we've got five minutes left. Almost
like he was counting down as well. So, it was kind of - it
was almost like do | ask a question and get an under-
standing of this, or do | let him get through the whole
lecture?

It just seemed really awkward to ask him to stop and
go back, which | think part of was also to do with some
people didn't have their cameras on and some people
did, and some people you'd be talking and someone
might accidentally jump in on top of you, and it sort of
gets awkward as to where you were and if you would
continue or they would continue. ... . Whereas in an
actual classroom, it's more - it seemed like there was
more directness of you could sort of go back ask the
lecturer to restate that, whereas online, it just felt like,
okay, we're moving on.

I've got no problem with [asking a question verbally],
but it just seemed more - yeah, like there was more of
a disconnect to him sort of being bothered to fully

answer the question, or even take note of the ques-
tion. Whereas in class, you could almost pull him up on
jumping over the question.

Limits immediacy

In contrast to live, online or on-campus lectures, where
students could ask a question during/after the lecture,
participants considered it more difficult to interact
with lecturers online. Recorded lectures meant stu-
dents needed to remember the part of the lecture
the question was relevant to and ask it later, being
reliant on the lecturer remembering the specific point
in the lecture and understanding the question.
Additionally, students felt that live, online lectures
had a time limit, and that lecturers were also often
unwilling to extend online sessions (by disconnecting
at the end), making it difficult for students to ask
further questions. Given the challenge in speaking
out in the first place, if lecturers were dismissive or
unaware of the challenges posed in the online envir-
onment, participants were unlikely to indicate further
that they did not fully grasp an answer being provided.
Students frequently commented that emails or discus-
sion board posts were left unanswered, or lecturers
provided a vague response pointing to prior
knowledge.

Participants also felt tutorials transferred less effec-
tively to the online environment. Attending online
tutorials did not permit having immediate access to
a tutor or sharing learning experiences with the person
sitting next to you (e.g., getting help with or chatting
about the learning activities). It is these elements of in-
person tutorials, as well as the ability for the instructor
to view what students are doing, that are challenging
to replicate.

I think it’s an instant opportunity for one-on-one feed-
back that you have someone there who can come over
directly look at what you're engaging in at that time
and immediately giving you that feedback, which you
just can’t get in an online setting that tutor or lecturer
can't approach each individual's analysis or what
they’re currently working on as quickly or effectively ...

One thing | found very difficult is the lack of engage-
ment when it's pre-recorded lectures. I'm one of these
people that if | don’t understand something or | want
clarification, | want to ask then and there to get it
sorted out. Nine times out of ten, you're not the only
one that doesn’t understand it. ... . So, you couldn’t
ask anything in the [pre-recorded] lecture if you were
stuck you had to try and remember the time on the
video and then hope and pray that the lecturer would
actually know what you were talking about when you
sent an email.



Whereas in [an in-person] class, it feels like they're just
- you can stay after class if you need to or if you can't, if
that lecturer has got another class immediately after
that one, or the classroom is being used, whatever, on
campus, that lecturer was more than happy to say, oh,
we can go and talk outside for a few minutes or you
can come and see me in my office at such and such
a time. Whereas online, it was like trying to catch fog
sort of scenario, trying to pin him down to ask
a question or get clarification on something.

How to make it work

Flexible and accessible content

Given the depth of content in statistics subjects (where
statistical concepts from previous subjects are often
embedded and assumed knowledge), students valued
the ability to interact with lecture content in a way that
suited them individually. Students felt short and con-
cise videos were easier to navigate, digest, and watch
in-between other life responsibilities.

. short videos that you can stop and rewind and
specific, so it's on what is it? Eta square, how to find
the eta square. It's there. It's three minutes or seven
minutes. You look at it, they show you, they circle it,
they show you. They write it out and | got it.

Recordings could also be rewatched and slowed to
support student understanding.

It also helped that their lectures were recorded. When
you're in the lecture theatre, it's not recorded some-
times, it's going quite fast, and you can’t take down
notes. And so, actually going back over what's being
said and being able to watch those lectures and get
your head around it that way, then you know, not
having, to kind of quickly write down notes, | think,
was really helpful ...

Comments concerning accessibility and flexibility
extended to tutorial content as well. Flexibility in
being able to review tutorial activities after tutorials,
or prior to tutorials, was preferred.

Communication and connection

In addition to the ability to watch recorded lectures,
students also valued the ability to attend live, online
lectures. Students felt that live lectures enabled stu-
dent-lecturer interaction that naturally occurs during
on-campus, in-person lectures, enabling a sense of
involvement and engagement.

So I'm listening to a pre-recorded lecture, which
| wondered whether that was half the problem
because a lot of them were just pre-recorded. And
| like the, for me, | love the interaction.
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| did really like one of my lecturers ... he'd do late night
lectures which was really great. So, we'd all group up,
have a glass of wine and that was quite good. It was
quite interactive and lively discussions. It was relaxed
and we're all post-grad students. We're all working,
and we all had kids, so having a lecture late at night
where we could just sit down, have a glass of wine and
go, right, what are we learning? | really enjoyed that.

Students preferred when lectures and tutorials were
designed to be interactive. For instance, the use of
check-in points throughout the lecture creates oppor-
tunities for students to test their knowledge and pro-
vides time for them to ask questions if they do not
understand content. If students have access to statis-
tical software at home, tutorials can provide the oppor-
tunity to conduct a statistical analysis by following the
tutor's demonstration. This provides students oppor-
tunities to ask questions along the way.

| do find it very helpful with doing online lectures,
where it is quite difficult to engage because you're at
home, whatever the environment isn’t that academic
environment. Like [my lecturer’s] lectures this year for
our stats subject, she would like periodically do kind of
like a check your knowledge, where we would use like
on collaborate, we just select to like a multiple choice
and just to kind of keep you engaged throughout the
session which would usually just be talking and just
listening and trying to pay attention. | found that quite
helpful to stay engaged.

And my lecturer, he had like mini [examples] that we
could well, we'd have it's open “spazz” is what | used to
call it [SPSS]. We have the program and he’d sit there
and tell us, you know, how to go through it and run
our own data, like while he was talking to us. Like,
| found that quite engaging.

Students suggested utilising available, online commu-
nication tools. For instance, the “Chat box” function
provides a non-intrusive way for students to commu-
nicate with lecturers during live lectures and tutorials.
This allows students to ask questions when they are
watching from locations that are not ideal for video
participation (or when they are still in their pyjamas).
However, lecturers need to be conscious to read out
each question, to ensure clarity about what is being
asked for students watching/listening to recordings
(where the chat box may be absent).

Getting a question in the chat is very easy and
comfortable.

I'm more likely to ask a question in the online chat
than | am, to verbally talk.

Sometimes it is because you can type it and other
people will go, yeah, | don’t get that either. But the
problem is, it's not recorded, so even though they
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record the tutorial, or they record the lecture or what-
ever, even if it’s live and you go back to watch it later, it
goes I'm getting all these comments coming in, but
you don’t know what the comments are. You can't see
them. It's only if the lecturer or tutor reads it out that
you have an idea of what someone asks. That's the
only downside of that. I'm pretty sure they don't do
recordings of tutes now. [My lecturer] did last year
when they went online which helped a lot, but he
did his on Collaborate and Blackboard, but a lot do
them on Zoom and they don't record them on Zoom.

Having a lecturer that was accessible to students was
key for student satisfaction in the online environment.
Since not all students were able to attend live lecture,
being able to post questions to a discussion board and
receive timely responses, or engage with teaching staff
during a dedicated “question and answer” time, was
highly valued.

I'm okay if they don’t have [class] live and it's pre-
recorded, if they're really accessible to answer ques-
tions. I've found, you know, when they're really acces-
sible, you can write a question and an hour later you've
got a thorough answer, fantastic. Or you can see that
someone else has asked a question and they've got
a thorough answer, fantastic.

I've even had lecturers that are happy for you to find
them and discuss stuff. That is the most invaluable
thing ever. | don't mind if it's online because then
| can watch it at nine o'clock at night on a Thursday
if that's the only time | get. So, | enjoy that flexibility,
but you still have to have that human contact.... If we
used to be able to walk into lecture halls and talk to
the teacher after for five minutes, then why can't we
still do the same thing now? | appreciate the lecturers
that are available on email and phone and are timely
because it makes a world of difference.

... she was happy to go back over the same thing as
many times as was needed to get it and she would do
her best to reword it in different ways to try and get
you to understand it, and she would take her time to
sit down with you, was really willing to make that
personal connection and make sure that you were
comfortable with your understanding of whatever
the concept was.

The ability to connect with other students also
increased student enjoyment and satisfaction.
Students valued the use of subject discussion boards
or Facebook groups, as these afforded a “social space”
for students to connect and share experiences within
the subject or ask for help. However, the benefit of
these varied based on lecturer involvement and other
students’ use. It also meant that students had “friends”,
making attending any “live” components less
daunting.

| created the Facebook group and we were all like
bouncing off each other. You know, | was zooming
with friends like other students and stuff trying to get
this all sorted because he wouldn’t answer emails and
he wouldn’t explain like, it was all just pre-recorded
lectures.

And like, there’s a discussion board, you know, a uni
thing, which is actually quite busy. Well, surprisingly, it
was good for me.

we have the online but undergrad psychology page
and then going well back when | was, you know, | was
creating pages for all the subjects that | was doing and
I'd encourage, you know, the talking between the
students there. And so, when we were in lectures,
like with forensic psychology and put into groups,
you know, | had “friends”, as such that if we were put
into the same group, it was cool.

Statistical software

A “how to” manual for the statistical software package
was essential, and considered more valuable to
engagement, enjoyment, and satisfaction compared
to any textbook teaching statistical concepts. Access
to statistical software at home meant that students
could practice the steps involved in running an analy-
sis in their own time, taking as long as they needed to
understand the process. Further, additional datasets
were thought to increase student confidence through
additional practice with data analyses.

On that note of SPSS and just during the start of COVID
they made it available to students to use on their
personal laptops and | think that that should just be
made regularly available to students that we that we
can have a student subscription and do that at home
and don’t have to go, and | feel like that's a big issue
for expected to work online. But we're not given the
tools — we have to either purchase it ourselves or be
willing to come into uni.

If they give you an example and go “Here’s how this
works. Now you've got ten examples to go through in
your workbook”. That's really helpful. You can just go
back and it's that practicing and then you go “Okay,
I've got the hang of this”. That would be really helpful.

Discussion

The present study explored tertiary students’ experi-
ences in learning statistics subjects online, specifically
in identifying factors that increased (or hindered)
engagement, satisfaction, and confidence.
Considering our research aims, from the three main
themes identified (see Table 1), two overarching



concepts characterise students’ experiences and
desires: access and interaction. In brief, participants
identified that readily available and easily accessible
(and digestible) content would support their lifestyle
(and, thus, subject engagement) and learning.
Additionally, participants identified that communica-
tion (and opportunities for connection) increased their
engagement, satisfaction, and confidence, and created
further learning opportunities. These two broader con-
cepts and their implications for teaching and learning
statistics online are discussed below.

Interestingly, while the content of statistics is per-
ceived by many students to be challenging and anxi-
ety-provoking (Earley, 2014; Murtonen, 2005) such that
students often avoid or show little interest in such
subjects (Counsell et al, 2016; Lloyd-Lewis et al.,
2024), our participants focused not on the difficulty
of the material, but on the technologies involved and
their use. Indeed, we find that teaching and learning
statistics online depends on how educators best make
use of technologies creatively (Brown et al, 2022;
Pasco Dalla Porta & Ponce Regalado, 2021) and support
their students (Haardorfer & Livingston, 2021).

Access

Students prioritised (repeated) access to recordings of
subject content, materials ahead of lectures and tutor-
ials, statistical software at home, and additional datasets
for practice. Acknowledging this, content delivery
should be packaged in short “bursts” or “bites” and
directions to foundational knowledge should be pro-
vided. This might include existing YouTube videos
(short, accurate, and visually engaging) or a library of
materials within the university’s chosen virtual learning
environment (e.g., videos, additional activities, or read-
ings on various statistical topics for revision). Students
remarked that this would increase their satisfaction,
because they would spend less time searching for foun-
dational content and would be able to mentally digest
challenging content in between other responsibilities.
Moreover, participants felt it was important that
statistical software was available on their own compu-
ters. Statistics educators often set subjects around
SPSS (Maher et al, 2023), an identified concern
among participants, given its cost for home use (parti-
cularly in addition to purchasing a textbook).
Additionally, an accompanying, high-quality “how to”
guide for the prescribe software was considered
imperative for learning statistics online. This type of
guide (which needs to cover how to conduct different
analyses and how to interpret output) was regarded as
more valuable to students’ learning than statistics
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textbooks, which were often considered expensive
and useless. Those teaching statistics should consider
the financial costs of software and texts, against the
value they add to learning, for example, weighing the
use of free software without established “how to”
guides against paid software with associated “how
to” guides and other open-source learning materials.

Interaction

Like the findings of Maher et al. (2023), which identified
educators’ difficulty in determining students’ engage-
ment with material in online, students also felt greater
disconnection online. This pertained to both instructor-
student and student-student interactions and was tied
to social norms that discouraged asking questions.
Acknowledging that “reading the room” when deliver-
ing content online differs from being able to gauge
interest and understanding in a lecture auditorium,
instructors should consider their own perceptions of
the online environment and how their own behaviours
or mannerisms might be interpreted by others.

The participants offered several practical suggestions
to encourage interaction: offering live online lectures
(which are recorded for accessibility and include
a question-and-answer component); weekly online
“office hour” meetings; and increased use of online
discussion boards. When delivering a lecture, educators
should have their video on, and consciously create an
environment that encourages questions (verbally and
via chat postings) and discussion. Our participants indi-
cated use of the chat function was a non-intrusive way
to ask questions (although the instructor needs to voice
questions before answering, so that those watching the
recording have context regarding the answer).
Participants also suggested learning checkpoints (e.g.,
poll questions) throughout online sessions as a way for
students and instructors to evaluate their learning and
either ask questions or reiterate content.

Additionally, statistics subjects need to be designed
for the online space in a way that provides opportu-
nities for students to engage with other students.
Again, participant responses focused not on the con-
tent, but on the discussion and application of content
among those involved (Brown et al., 2022; Pasco Dalla
Porta & Ponce Regalado, 2021). To support camarad-
erie and “shared learning” in tutorials, numbers should
be kept to a size that is practical for engagement,
where possible videos of participants should be on,
and break out rooms should be utilised. Other practical
suggestions include the use of chat functions and dis-
cussion boards as well as digital communication tools
external to the university (e.g., student-led Facebook
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groups which allow students to interact and ask ques-
tions of each other more openly than on an instructor-
monitored discussion board). Thus, it is important to
think about how educators not only use, but support,
communication tools to ensure students are able to
communicate.

Limitations and future directions

The present study is not without limitations. First, the
small sample was drawn from Australian psychology
students. The response and impact of COVID-19 was
different in Australia than in other countries (e.g.
Brooks et al., 2020; Van Agteren et al., 2020) and, there-
fore, the challenges experienced by students during this
time may not be representative of other countries.
Second, this study focused on the experience of learn-
ing statistics online, rather than explicitly comparing the
perspectives and experiences of online, on-campus, and
blended studies. Such a comparison as well as consid-
eration of individual differences in technological self-
efficacy falls to future research. Additionally, we cannot
disassociate participants’ responses from the broader
context of experiencing COVID-19. Thus, it would also
be important to critically examine students’ experiences
with online subjects that have undergone years of
development and refinement. Since EOL is marked by
a lack of preparation time (Miller et al, 2021), it is
possible that educators with more time and experience
might be able to implement or improve upon the sug-
gestions offered by students in this study.

Third, regarding student engagement, confidence and
satisfaction, it falls on future research to consider the
relative importance of different design elements and
online features and to explicitly test the impact of
changes to subject design and delivery in line with the
proposed suggestions. Moreover, future research is well
placed to also identify if changes to these factors increase
students’ understanding (e.g., making use of student
grades as an objective measure of understanding).
Lastly, because the findings highlight the importance of
social engagement (which has also been shown to be an
important indicator of student outcomes; Conklin &
Garrett Dikkers, 2021; Rajalingam et al, 2021), future
research should explicitly consider both instructor-stu-
dent and student-student interactions. Methodological
designs permitting longitudinal data collection from
instructors and students would further our understanding
of how best to teach and learn statistics online.

Nonetheless, the current research indicates that
learning statistics online is considerably different to
the traditional on-campus experience. Those instructing
these subjects need to be aware of, and have a plan to

address, the unique challenges faced in teaching and
learning statistics content online. As the psychology
student-participants highlighted in this study, because
students may feel overwhelmed, anxious, or discon-
nected with the subject and/or its content, creating
a flexible and accessible learning environment replete
with meaningful interaction and opportunity for com-
munication is key to success.

Note

1. External enrolment is defined as “off-campus” or
online delivery.
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Appendix

Focus Group Question Schedule

Part A

Can you tell us about a statistics learning activity that you have experienced that you found particularly engaging?
Particularly dis-engaging?
Particularly helpful to your understanding of statistics?
Particularly confusing?
What was the most challenging research methods topic for you?
If you were to design an activity for teaching statistics, what would be important to you?
What helps engage students?
How do you learn SPSS without being in a lab?
What's helpful? (Videos? Demonstrations? Step-by-step instructions?)
Thinking about the online space, how likely are you to turn your video and audio on to ask questions?
What about the use of the online chat?
Breakout rooms for small group activities?

Part B

Let's think about a few things that are commonly taught in the undergraduate statistics subjects. We are curious about how we can best develop online
activities to teach these topics.

—Interpreting and writing up the results of an analysis
-Video tutorial, the book’s directions, a tutorial worksheet, a template
—Descriptive statistics — and creating plots
—Assumption testing
—Calculating effect size
What aspects sound engaging?
What do you think the relative advantages/disadvantages are to these?
How could these activities be improved?
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