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Abstract
Background: Heyman and Vanpaemel proposed “many-multiverses-one-dataset” as a pedagogically sound alternative to tradi-
tional undergraduate capstone projects. However, they did not evaluate this model. In our context, capstone projects require a
higher level of individualization. Furthermore, project students value choice, autonomy, and ownership. Consequently, we have
iteratively developed a variation of Heyman and Vanpaemel’s model in which students choose their own effect/dataset for an
individual multiverse capstone project.
Objective: To evaluate student-led individual multiverse capstone projects.
Method: One cohort of five project students qualitatively reflected on designing, running, and reporting an individual multiverse
project in a small group supervision context. We thematically analyzed these reflections.
Findings: Two themes captured (a) the factors promoting project success (intrapersonal, interpersonal, and contextual) and (b) the
outcomes of a multiverse capstone project (the range of skills developed and multiverse’s potential contributions to psychology).
Conclusion: Individual multiverse projects are a meaningful alternative to traditional capstone projects, which do not require the
collection of primary data and address many key undergraduate research methods learning outcomes.
Teaching Implications: We propose an evidence-based recipe for successful individual multiverse projects. In a post-COVID
world, all project supervisors should have possibilities like this up their sleeves.
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The choices we make when analyzing data shape the conclu-
sions we draw. Collectively, these choices are referred to as
researcher degrees of freedom (Simmons et al., 2011). At the
analysis stage of a typical research project, there are many pos-
sible researcher degrees of freedom. For example, choices are
made about which cases to exclude, how variables are wran-
gled, which inferential analyses are performed, and how
Type 1 error control is handled. In a typical research project,
just one set of choices is made, leading to just one set of conclu-
sions. But, in most situations, a range of alternative choices can
be made and justified1. In other words, in a typical research pro-
ject, we take just one analytic path through a garden of forking
paths (Gelman & Loken, 2013). However, there are many other
possible and perfectly reasonable paths we could take.

In a multiverse analysis (Steegen et al., 2016), we make all
combinations of all reasonable choices (within resourcing lim-
its). In other words, rather than taking just one path through a
garden of forking paths, we take all reasonable paths. Then,
when the results are combined and synthesized, a sense of the
robustness of a finding to analytic variability can be developed.
Until recently, multiverse analyses have been the domain of

experienced researchers, where the technique has been com-
monly applied to the reanalysis of previously published open
data. Sometimes, these professional multiverses confirm the
conclusions in the original publication (Godwin et al., 2025).
Often, however, they do not (Credé & Phillips, 2017).

Multiverse analyses need not remain the domain of experi-
enced researchers. Indeed, our experience in UK higher educa-
tion suggests that multiverse studies can give students
opportunities to practice a range of statistical techniques com-
monly taught in undergraduate psychology programs (TARG
Meta-Research Group, 2022) and can help them meet many
of the undergraduate psychology research methods learning
outcomes specified by the British Psychological Society
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(BPS, 2024). Finally, like computational reproducibility
(Almuhanna & Allen, 2026) and other types of secondary-data
projects, multiverse projects can provide a meaningful “equiv-
alent alternative” (BPS, 2024, p. 19) to more traditional under-
graduate capstone projects, which commonly involve
face-to-face contact with human participants. Like traditional
projects, secondary-data projects require students to critically
engage with relevant literature, formulate research questions
grounded in both theory and prior empirical evidence, justify
methodological decisions, implement appropriate analyses,
interpret results thoughtfully, and communicate their findings
clearly and rigorously. In a post-COVID world, it is prudent
to have such alternatives at hand.

This line of thinking led Heyman and Vanpaemel (2022) to
develop multiverse-in-the-classroom. In their context (the
Netherlands), psychology undergraduates undertake capstone
projects that commonly comprise no more than one quarter of
the third-year study load. Following some specialized training
(on, e.g., open science and R Markdown), Heyman and
Vanpaemel gave one group of eight students an open dataset
and supported them through the process of designing, running,
and reporting eight parallel multiverse projects. These multi-
verses contained between 18 and 160 outcomes. In some, all
or most outcomes were statistically significant. In others, the
p-values were much more variable.

According to Heyman and Vanpaemel (2022), this
many-multiverses-one-dataset model affords a range of peda-
gogic benefits. These include opportunities to develop critical
evaluation and data handling skills that reflect scientific best
practice. However, because Heyman and Vanpaemel did not
conduct a formal evaluation, the extent to which their students
would have endorsed these benefits and/or demonstrated them
in their project reports remains unknown. Additionally, although
Heyman and Vanpaemel prefer the many-multiverses-one-data-
set approach over one in which students individually choose a
study to focus on, this approach denies students the opportunity
to apply multiverse techniques to an effect of personal interest. It
is known that topic choice, autonomy, and ownership are partic-
ularly valued by undergraduate project students (Todd et al.,
2004). Finally, in the UK, the capstone project is typically larger
than in the Netherlands and commonly comprises one-third of
the final year study load. Furthermore, the BPS (2024) accredita-
tion standards require that project students “individually…
demonstrate a range of research skills including designing and
planning, considering and resolving ethical issues, analysis and
dissemination of findings” (p. 14). Within this context, the
many-multiverses-one-dataset approach may not be substantial
or individual enough.

However, Heyman and Vanpaemel (2022) briefly suggested
an alternative for “students with a stronger background” (p. 3)
that addresses these concerns. Specifically, they suggested that
these students individually choose the effect on which to build a
multiverse. For several years, PA has invited University of
Bristol capstone project students to follow this suggestion.
Specifically, these students have been charged with designing,
running, and reporting individual multiverse projects in a

supportive, small-group context. We invited one cohort of these
students to reflect on their experiences qualitatively and used
their reflections as the basis of an evaluation of student-led indi-
vidual multiverse capstone projects. Furthermore, we combine
our findings with several years of experience to propose an
evidence-informed recipe for successful student multiverse pro-
jects in contexts like ours and outline the benefits and chal-
lenges of such projects for students and supervisors.

Method

Context
The BSc Psychology at the University of Bristol enrolls approx-
imately 200 students annually and has a higher average
Universities and Colleges Admissions Service (UCAS) tariff
than most other UK undergraduate psychology courses
(Complete University Guide Limited, 2026). The BSc is
accredited by the BPS (2024), and one-third of each of the first
two years of the program is dedicated to research methods train-
ing. One third of the final year is the capstone project, which is
an “extensive piece of empirical research that requires the stu-
dent to individually demonstrate a range of research skills
including reviewing and establishing a theoretical understand-
ing of the phenomenon of interest, formulating appropriate
research questions or hypotheses, identifying an appropriate
research design and associated methods of data collection,
engaging in an ethical approval process, considering and resolv-
ing ethical issues and appropriately analysing and reporting the
data in line with good scientific practice” (BPS, 2024, p. 19).
Although capstone projects can be undertaken in groups, stu-
dents are “required to demonstrate all of the above skills indi-
vidually” (BPS, 2024, p. 19).

In the School of Psychological Science at the University of
Bristol, academic staff supervise between five and seven capstone
project students each year. Areas of expertise and proposed pro-
ject outlines are advertised to students toward the end of their sec-
ond year via short online videos. Students rank their top 10
preferences, and the Hungarian algorithm is used to maximize
overall preference satisfaction while respecting supervisor capac-
ity constraints. Typically, students will be assigned a supervisor
within their top four preferences and meet with their supervisor
and group once or twice before the end of their second year. In
their third year, two hours of supervision per group are timetabled
across each of the 20 teaching weeks. Although some supervisors
divide the larger group into two or three smaller sub-groups and
allocate supervision time accordingly, PA does not. However,
within PA’s weekly group supervision meetings, time is dedicated
to both common themes and to the discussion of each student’s
individual project and progress. The principle underpinning this
approach is that intellectual cross-fertilization benefits all group
members. Additionally, the school occasionally offers optional
“masterclasses” on topics likely to be of interest to the third-year
cohort (e.g., ethics, data wrangling, and writing). The 6,000‒
7,000-word capstone project report is worth 40 of the 120 third-
year credit points, representing around 400 h of work in total.
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Of these, approximately 340‒360 h are independent of the super-
visor and other academic staff. Supervisors can discuss writing
with students, but do not read drafts of students’ project reports.

Collaborators
For this study, we collaborated with five former BSc Psychology
students (EA, AB, RH, SM, and JW), who voluntarily contributed
shortly after submitting their final project reports. All five students’
second-year research methods unit marks were in the top quartile
for their cohort, suggesting an aptitude for and interest in research
methods and statistics. PA supervised them. Supervision meetings
were weekly (for 20 weeks), group-based, and typically lasted two
hours. Each student selected a published effect and built their mul-
tiverse project around it. To make these selections, they followed
the collaboratively developed set of principles outlined in
Table 1. Themethod they used to design their individualmultiverse
projects is described in Table 2, which was collaboratively devel-
oped during several supervision meetings. It should be noted that
the actual design process was more iterative and recursive than
can be illustrated in a table. For example, some development of

the garden of forkingpaths typically occurred alongside the process
of choosing an effect.

The students’final reports can be found inHill et al. (2026). The
findings they built their multiverse studies around included a lower
willingness to engage with women wearing sexually suggestive
t-shirts relative to athletic, academic, or plain t-shirts (Gurung
et al., 2019); lower life satisfaction amongparticipantswho stopped
using Facebook for five days comparedwith thosewhomaintained
normal usage (Vanman et al., 2018); a positive association between
personal relativedeprivation and self-reported aggressionover time
(Greitemeyer & Sagioglou, 2019); greater shifts toward counter-
attitudinal positions on universal basic income among participants
in control and perspective-taking/same-ideology conditions rela-
tive to those in a perspective-taking/different-ideology condition
(Catapano et al., 2019); and a positive association between contact
comfort with infection-risky others and perceived interpersonal
value (Tybur et al., 2020). The students’ gardens of forking paths
contained between 48 and 84 analytic outcomes produced by sys-
tematically varying analytic sample specifications (using attention
checks, careless-response indices, subgroup analyses, and power-
based sample restrictions), the operationalization of variables and

Table 1. Principles for Selecting an Effect for a Capstone Multiverse Project.

Principle Rationale

Essential
Personal interest Given the time and intellectual investment required, developing a multiverse study around an effect

of personal interest will help sustain motivation.
Open data that are sufficiently raw
and complex

Developing a multiverse study around a published effect requires that the data underpinning the
effect are open. Although it may be possible to source restricted (e.g., “available on request”) data
from the original researchers, this should not be relied on (Gabelica et al., 2022). Furthermore, it
must be possible to imagine a range of sensible analytic alternatives using the data. Collecting
original data on which a multiverse is based could guarantee sensible alternatives but may not be
feasible for a capstone project.

Computationally reproducible effect If the effect is not computationally reproducible it will not appear as an outcome within the garden of
forking paths, and comparisons between it and a multiverse of alternative effects will not be
possible. If a simple error (e.g., in reporting) is the probable cause of non-reproducibility, a decision
about whether to use the corrected effect can be made.

Central effect(s) It is easier to build a rationale for a multiverse study if the selected effect is central to the thesis of the
paper in which it is nested. We suggest that the effect be reflected in the paper’s title, abstract,
and/or hypotheses, as well as reported prominently in the results section.

Desirable
Single effect Although a multiverse study can be developed around a small cluster of related effects, this can

quickly add complexity to the project. In these situations, a smaller garden of forking paths is
recommended.

Simple, familiar statistics Students grapple with many novel concepts in a multiverse project. It is advantageous if these are
applied in an already familiar, well-documented context. We’ve found that t-tests and correlation
coefficients work well, although our students have also successfully worked with interaction terms
and pairwise comparisons nested in ANOVAs, as well as regression coefficients.

Relatively large sample size With a large sample, sub-sampling and exclusion criteria can be applied without sacrificing excessive
statistical power. Such analytic choices may not be viable when the original sample size is small.

“Controversial” effect Building a rationale for a multiverse study can be easier if there are doubts about the veracity of the
effect. Doubts may arise due to a p-value close to .05, contradictory or inconclusive prior research,
an unexpected finding, low statistical power, or suspicion about questionable research practices.
However, other types of rationale are possible. For example, to understand how the magnitude of
an effect that appears both solid and useful is influenced by different analytic choices.

Open code and/or codebook available Reproducing the original effect(s), understanding how variables have been operationalized, and
thinking about analytic alternatives are easier when the data and original analyses are clearly
documented.
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contrasts, the inclusion or exclusion of covariates, the handling of
missing data and outliers, and the hypothesis-testing framework
employed (i.e., frequentist or Bayesian). Across the five project
reports, three students judged their focal effects to be largely robust
across the analytic alternatives they considered (albeit with some
variability in effect sizes and evidential strength), one concluded
that the effect was not robust to analytic variation, and one charac-
terized the evidence produced with their multiverse analysis as
highly variable and ultimately non-diagnostic.

Procedure and Analysis
We used a qualitative inquiry methodology involving individ-
ual semi-structured interviews followed by one focus group,
conducted using a conversational style to permit detailed
exploration of the student-collaborators’ lived experiences.
The students were emailed participant information sheets
prior to the interviews and focus group, and gave verbal con-
sent at the start of each conversation. The James Cook

Table 2. Method for Designing a Multiverse Capstone Project.

Activity Questions and Issues to Consider

1. Initial literature familiarization • What is a multiverse analysis and how is multiverse situated within the open science movement?
• What could a multiverse project look like? Published examples can be mined for inspiration and

provide a starting point for conversations about reasonable expectations for students.
2. Identify several possible effects • How can several suitable possibilities be rapidly identified? Many journals use open science

badges (see https://www.cos.io/initiatives/badges). Scanning their contents pages can be a
better strategy than keyword searching.

• How can journals likely to contain papers with undergraduate-friendly statistics be identified?
Anecdotally, mid-ranked journals (see https://scimagojr.com) often contain a higher
proportion of research based on undergraduate-level statistics than top-ranked journals.
Similarly, we’ve found that the data and statistics used in social psychology research tend to
be more manageable for undergraduates than those used in cognitive or individual
differences psychology research.

• Are the data open and sufficiently complex? Is it possible to identify the key variables within the
data file? If these are computed variables, are the variables used to construct them also available?
Unfortunately, open data badges do not guarantee that data are available and complete
(Towse et al., 2021). Rapidly assessing the suitability of data can prevent spending too long
pursuing ideas that are ultimately unworkable.

• To what extent can alternative analytic choices be imagined? Have these been considered
elsewhere in the paper? If few novel choices can be imagined, move to the next possibility.

3. Narrow down to one effect that is
computationally reproducible

• To what extent does each possibility meet the principles in Table 1? Consider assigning a weight
to each principle, scoring each effect using these weights, and then ranking them.

• Is the focal effect actually a cluster of linked effects (e.g., an interaction term and two simple
effects)? Consider this complexity when designing the garden of forking paths.

• What is the rationale for a multiverse project on this specific effect?
4. Produce a garden of forking paths • What is a reasonable number of outcomes for the multiverse? The size of the multiverse will

trade-off against the complexity of implementing the alternative analytic choices. The
resources available to students (including prior research methods training, the project
timeline, supervisor availability, other competing commitments, etc.) should also inform
decision making.

• Are the alternative analytic choices reasonable? Is there a rationale for each? It should be possible
to imagine a competent researcher making these choices (and all combinations of these
choices).

• Are the alternative analytic choices feasible? Some choices may be desirable, but not
implementable given the design decisions made by the original researchers. Others may be
challenging due to the technical expertise required to implement them. Testing the
feasibility of analytic choices without PARKing (Pre-registering After the Results are
Known; Yamada, 2018) can be achieved with shuffled data.

5. Pre-register • Should the study be formally pre-registered? Although all research should begin with clear
plans, some students may feel wary about making these public. If so, an informal
pre-registration, whereby students file their plans with their school or supervisor, can be
considered. Either way, acknowledging deviations from the plan or pre-registration in the
final report is encouraged (Nosek et al., 2018) and can demonstrate critical reflection and
attention to detail.

• How much detail should be included in the pre-registration? Pre-registering a reporting plan as
well as the aims and method can reduce the likelihood of selective reporting and/or
emphasis in the final report.

• Should code be pre-registered? If so, it can be created using shuffled data.
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University Human Research Ethics Committee approved the
research (ID: H8470).

AK had not met the students prior to this study and managed
all recruitment, data collection, and analysis. Using Zoom, she
undertook individual interviews with all five students (Mlength=
56 min) and then convened a focus group with three of them
(64 min). The interview schedule (Allen et al., 2026) contained
open questions designed to consider why the students were
attracted to multiverse projects, the skills they developed,
advice they would give to future students and supervisors,
and the benefits and challenges of conducting an undergraduate
multiverse project. Follow-up questions were asked to probe
both positive and negative perspectives and experiences. In
the focus group (Allen et al., 2026), the students discussed pre-
liminary themes developed from the interviews.

The interviews and focus group were audio-recorded, tran-
scribed verbatim, and deidentified, and the deidentified tran-
scripts (Allen et al., 2026) were given to the students for
member checking. Following Braun and Clarke’s (2019) proce-
dure for reflexive thematic analysis, AK familiarized herself
with the data and then generated codes to identify themes.
Using Microsoft Excel, AK used a reflexive and recursive
approach to consider the data without a particular theoretical
framework in mind. Initial codes drew on semantically similar
content as well as exploration of implicit concepts. Related
codes were clustered to develop broader themes and sub-
themes. After establishing the themes, AK revisited the data
in full to consider diverse cases and minor themes relative to
the developed themes and study aim. Data extracts, drawn
from the whole corpus and selected to illustrate each finalized
theme, are presented anonymously and reproduced “as spoken”
with light editing and bracketed words added to improve read-
ability. Acknowledging our implicit knowledge brought into
the study (Braun & Clarke, 2019), we note that AK holds a
PhD in psychology, works as an academic, and conducts
research on the scholarship of teaching and learning. PA shares
these characteristics, although he was not involved in data col-
lection or analysis.

Results
The students were enthusiastic about conducting a multiverse
capstone project. Their experiences and reflections are captured
in two top-level themes: (a) factors that promote successful pro-
jects, and (b) the outcomes of these projects.

Factors Promoting Success
Intrapersonal, interpersonal, and contextual factors all contrib-
ute to successful multiverse projects. The students recognized
that a multiverse project is “stats-oriented.” Yet limited prior
knowledge and confidence about statistics generally and the
multiverse approach specifically were not seen as barriers.
Acknowledging that students will find the idea and “language”
of multiverse analyses novel, they recommended doing “a bit of
reading on multiverse” as well as “familiarizing yourself with

research methods and statistics a little bit more.” Moreover,
while the students suggested that having an interest in statistics
might help, they all agreed that “anyone can probably have
done this project with… support.” They stated that this was
because supervisors can work with students to “tailor the path-
ways of a multiverse to the level… and capability of the
student.”

While the students did not initially know each other, they
embraced group supervision and met regularly outside of super-
vision. These meetings, in which they prepared and debriefed,
meant that they could “get the best out of the [weekly supervi-
sion] meeting[s].” While each had their own topic and project,
they credited regular group contact for promoting engagement,
feeling “comfortable… to ask questions”, and “keep[ing] each
other on track.” Regularly meeting also led to close friendships,
within which students felt psychologically safe and emotionally
supported (“you could bring up anything you were thinking
about, anything you were struggling with, and we’d all kind
of try and chip in and help each other”). They emphasized the
value of group supervision while “doing separate studies”, as
there was a “benefit of working together and learning about
this process [of designing and running a multiverse study]
together.” Supervisor support complemented peer support. As
could be argued for all projects, a supervisor needs to “navigate
that balance” between giving directed support and promoting
autonomous discovery. This involves giving students “free-
dom” (“to explore ideas and to discuss [them] together”), while
also being consistently present (“really being there and help-
ing… not babying”) and encouraging. The supervisor, as an
“active, engaged partner” in the process, must notice when
someone is struggling or not engaging. Additionally, for multi-
verse projects specifically, they’ll also need “a good level of sta-
tistical knowledge”, a “good grounding on what a multiverse is”
and will need to practice “good science and transparency.” The
students believed these traits must be complemented by an
awareness that students will need “guiding” in “something
they’ve never done before” and, consequently, an ability to nor-
malize making mistakes and “learn[ing] from them along the
way.”

Contextual factors promoting success included a solid plan.
This was focused on devising a timeline to assist with meeting
deadlines and milestones as with any capstone project (e.g.,
needing to be “quite organized and strategic, so that even if
you don’t have that knowledge, you’re giving yourself the
time…”), as well as a well-planned method for conducting
the multiverse study. The students emphasized that the process
of selecting an effect is not always “a straight path” and that
“you can hit a lot of dead ends” without clear parameters. For
example, “maybe you might use a paper and then two weeks
down the line realize that you can’t actually go ahead with it
because there’s an issue with the code or a decision point.”
As a result, Tables 1 and 2 offer “advice for people moving for-
ward” by outlining the effect selection criteria and multiverse
design process collaboratively developed and then followed
by the students. Most notably, open data are essential.
However, open data alone do not guarantee computational
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reproducibility, or that there will be “enough material… to
understand and comprehend the data.” Beyond the data, the
size of the multiverse (“we had a limit on the amount of path-
ways that we were going to create”) and statistical techniques
involved (“sticking with slightly more simple forms of analy-
sis”), the students stressed that personally interesting effects
should be prioritized. In their words, being “really strict” about
the criteria and process outlined in Tables 1 and 2 will help a
multiverse project progress smoothly.

Multiverse Project Outcomes
The outcomes of multiverse capstone projects include student
development (including skills and a sense of accomplishment)
and the perceived contribution these projects can make to the
discipline. Importantly, beyond the skills developed in any cap-
stone project (e.g., writing and project management), students
developed “a greater understanding of research methods”
resulting in increased statistical literacy and confidence.
Although a deeper understanding of a particular analysis can
be expected from any capstone project, these students’ statisti-
cal literacy and confidence transcended a single inferential anal-
ysis. This pertained to using specialized software as well as a
deeper understanding of “researcher degrees of freedom”,
data analysis, and interpretation (“you start seeing all these rela-
tions between these different types of analysis… all of a sudden,
these things that were very separate books almost become like a
chapter in the same book”). They became more “critical” as
researchers, and “look[ed] at research differently”, having
learned to question and “further critique” the nuance and impact
of complex analytic choices. For example:

I think the main skill was how I looked at the data, how you look at
a research process in general. It’s not just one path now for me. In
my head, I think, “well what could I do differently? How many dif-
ferent paths could I be taking? How would this change the
outcome?”

Moreover, their critical understanding of the impact of analytic
choices and reporting practices underpinned perceived points of
difference from peers who had not done multiverse projects
(where “the statistics [are] a means to an end” for discovering
whether the “hypothesis is or isn’t significant”).

Indeed, when asked to compare multiverse to traditional cap-
stone projects, the students recognized far more strengths than
downsides. They pointed to feeling an “extra level of security”
in completing their projects because “you’re using data that’s
already been sourced” and because you are “the main driving
force.” In other words, external challenges like participant
recruitment difficulties or bugs in digital data collection tools
are not a concern, because the project is “within your circle
of control.”When reflecting on multiverse relative to traditional
capstone projects, the students did not feel they were disadvan-
taged or “missing out on anything by choosing to do a multi-
verse.” However, they acknowledged that multiverse projects
using open data did not involve designing and conducting a

new primary data collection study. For some students, this
was not a concern given earlier experiences in their degree;
yet one student expressed that, upon graduating, they had
“not yet done” data collection outside of first- and second-year
research methods class projects. They appreciated that some
students may want to “build an experiment from the ground
up”, and that while their projects did not have a data collection
component, a multiverse project could conceivably be designed
to “collect your own data as a group and work on one dataset.”

The students also described developing a “skill set” that
stretched beyond single skills, framed as demonstrating core
graduate competencies, or the “requirements for what’s
expected of a psychology undergraduate.” In their words, “mul-
tiverse [projects are] really good at teaching a lot of the skills
which are expected” as a professional in the discipline. For
example, one student argued that they had met “five of the
seven” standards for transparent research proposed by
Wagenmakers et al. (2021). In this way, the students understood
their project not only as an assessment but as a vehicle for the
development of the professional skills it is designed to develop.
Moreover, their application of the skills learned transcended the
completion of their project:

Now I’m still putting into practice in life when it comes to reading
articles or even headlines or things like that – it’s just being a lot
more understanding and critical of the information that you’re
being given.

While completing their projects was “rewarding” and led to
feelings of “accomplishment” and “achievement”, as could be
expected from completing any capstone project, the students
also perceived multiverse projects as “really interesting and
very, very enjoyable.” This positivity was long-lasting and
was considered as a point of difference from their peers’ expe-
riences. As one remarked,

I learned a huge amount… and I know a lot of people who’ve done
their [capstone] dissertation probably don’t feel quite the same
way…. I know a lot of them don’t even want to think about what
they’ve done anymore… [but] I don’t feel drained at all around
the topic; it’s still something that I’m really interested in and in
all of the things that I’ve learned from it.

They felt pride from their “perseverance” and from successfully
running analyses and interpreting and communicating their
findings. Their increased confidence in “a whole set of skills
that you have as a researcher” also resulted in developing an
increased sense of professional identity. For some, a new facet
to their identity involved a passion for advocating better disci-
pline practices and the role that they can play (multiverse “can
help change the sort of problem[s] within science…we can
improve the discipline”).

Indeed, all the students recognized how multiverse projects
can benefit the discipline. First, because a multiverse illustrates
how statistical choices are integral to psychological knowledge
production, “it’s exposing to students (and then hopefully
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future generations of researchers and even researchers in the
field now) [how] certain analytic decisions can have a really
big impact on an effect.” Additionally, misunderstandings
about power and misconceptions about p-values can be
addressed: “you can look at the different ways [that different
power levels] affect the effect…. You can compare Bayesian
and frequentist [models] and… looking at them together actu-
ally makes you understand them more.” Thus, multiverse pro-
jects can both “capture the subjectivity” reflected in
researcher degrees of freedom and help move the discipline
beyond “binary thinking” about statistical significance.

More broadly, and in light of the replication crisis, the stu-
dents saw multiverse as a “tool” that can signal and promote
credibility: “it’s… a stamp on your main effect, isn’t it, to say
that ‘within that dataset I can be confident that this is what
was going on.’” There was further recognition of how this could
“help get rid of this biased literature” and “file drawer” effects.
To that end, they felt that multiverse alongside other transparent
decision-making initiatives (e.g., pre-registration) could “help
to calibrate… the scientific ecosystem to higher standards of
efficiency, quality, and credibility.” It is important to note
that, even when students encountered researchers who did not
reply to analysis queries or discovered errors in open data files
and published papers (e.g., “even when data is open, it’s not
necessarily as open as it may seem”), they did not feel discour-
aged by their discipline. Rather they learned to prioritize and
value transparency and credibility. Through the multiverse pro-
cess, they learned that “methods [are] such a big part of psy-
chology,” which contextualized larger discipline debates:

You can become nihilistic about research sometimes when you just
get told that nothing replicates and psychology is a failure…. But I
think when you deal with these kinds of issues, you realize it’s a lot
more nuanced. And that there are solutions.

Thus, rather than being defeated by results that did not repro-
duce, the students focused on how open data, pre-registration,
and transparent analyses (inclusive of multiverse analyses)
could improve the reputation of the discipline and the trustwor-
thiness of its findings: “to help the research that we are now pro-
ducing be as valid and reliable as it possibly can be.”

Discussion
Prior to the current study, Heyman and Vanpaemel (2022) pro-
vided the only known discussion of multiverse in the context of
undergraduate psychology education. They described several
pedagogic benefits of their many-multiverses-one-dataset
approach to undergraduate capstone multiverse projects but
did not formally evaluate it. We have adapted their model to
accommodate a higher level of individualization and qualita-
tively evaluated it with one full cohort of project students.
This evaluation indicated that factors promoting success in
the students’ individual projects were intrapersonal, interper-
sonal, and contextual. It is, however, important to note how
the students stressed that it “wasn’t one thing that made this a

good experience,” rather it was “everything in combination.”
Nonetheless, they emphasized the important elements were in
their control. Importantly, they endorsed the idea that “anyone
could do a multiverse” with appropriate scaffolding. The stu-
dents also spoke to many skills that can be developed through
such projects (e.g., statistical literacy and confidence; critical
appraisal of research evidence and claims) and the potential
contribution that multiverse projects can make to psychology
(inclusive of tackling big discipline issues around transparency
and reproducibility). Such potential can be further extended by
working with motivated students to convert their project reports
into peer-reviewed publications (e.g., Fowles & Allen, 2026).

Based on our findings and experience, we propose that project
supervisors seeking to further adapt and test the idea of multiverse
capstone projects begin by giving students opportunities to
develop as a team whilst collaboratively completing activity 1
in Table 2. The students could then be tasked with producing a
list of criteria like that in Table 1, and a method like that described
in the remainder of Table 2. Once the plan is clear, they can begin
executing it. At this stage, students should be reminded that the
path from an initial idea to a finished research report is rarely lin-
ear. It is likely that they will encounter some dead ends and false
starts (e.g., even experts find computational reproducibility chal-
lenging; see, for example, Hardwicke et al., 2021), and that their
actual approach is likely to be iterative and recursive. This is com-
mon to all research projects. Through engaging with this process,
we anticipate that students will derive a range of benefits. For
example, they will have opportunities to practice both subject spe-
cific (e.g., a range of statistical techniques) and transferrable (e.g.,
project management) skills aligned with the graduate attributes
commonly specified by accreditors and awarding bodies, and
widely valued by employers (Serbic & Bourne, 2020). They
will develop a nuanced understanding of best (open and transpar-
ent) practices in psychological research, and a critical awareness
of how researcher choices influence research outcomes. More
broadly, individual multiverse projects allow students to pursue
personal interests within a shared framework, are inclusive and
“COVID-safe,” and repurpose existing data, which can take pres-
sure off subject pools and relieve students from one of the most
common stress points in a traditional undergraduate capstone
project – recruiting a large enough sample.

Realistically, a substantial part of a full academic year is
needed for projects like those described herein. If working to
a shorter timescale, the process could begin by giving students
this paper and drawing their attention to Tables 1 and 2. Such an
approach, perhaps combined with Heyman and Vanpaemel’s
(2022) many-multiverses-one-dataset model, may also be nec-
essary for less experienced, able or motivated students, or in
schools where less academic time is allocated to supervision.
Alternatively, students could be given the choice between sev-
eral effects that have been pre-selected to ensure computational
reproducibility, a range of viable analytic alternatives, and a
level of challenge commensurate with the students’ experience
and the available supervision time. To reduce workloads further
and/or to keep the cognitive overhead manageable for supervi-
sors of larger groups of capstone students, the students could
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choose papers/effects in pairs/small groups. Conversely, for
stronger students, where a more substantial project is desired,
and/or a more intensive level of supervision is possible, crowd-
sourcing analytic alternatives for the multiverse (see Heyman
et al., 2025) could provide an interesting challenge and some
data collection experience, the latter of which our students
felt was lacking in their own projects. Alternatively, a modest
traditional study (e.g., an online survey study) could be com-
bined with the many-multiverses-one-dataset model if timelines
permit and a more extensive data collection experience is
desired. We have not yet had opportunities to put these ideas
into practice.

Further thought should also be given to the feasibility of mul-
tiverse projects when students are allocated to, rather than self-
select, projects and supervisors. Our student-collaborators felt
that a successful multiverse project, when appropriately scaf-
folded, would be interesting and achievable for a wide range of
students. However, this is yet to be tested. Finally, educators con-
sidering multiverse capstone projects should first assess the
extent to which such projects are aligned with their own institu-
tional and accreditation expectations. We feel confident that both
our approach and that described by Heyman and Vanpaemel
(2022) can be adapted to meet a range of different demands
and circumstances. However, this requires further consideration.

We acknowledge that the qualitative approach we used
involved gathering perspectives from students who undertook
a multiverse capstone project, and that we do not have compar-
ison data. It falls on future researchers to directly compare the
skills and experiences of students completing multiverse pro-
jects to more traditional capstone projects. Such work could
also explicitly consider different types of multiverse project
configurations as well as their viability when supervisors and
students have varying levels of interest and experience with sta-
tistics and these kinds of projects. Additional methodologies
could also triangulate findings. For example, anonymous sur-
veys with an entire cohort and/or repeated measures designs
to explore anticipated and realized challenges and outcomes
would advance our understanding of how best to design future
multiverse capstone projects.

In conclusion, this paper proposes and demonstrates that
individual multiverse projects can be a meaningful alternative
to more traditional capstone projects and can address many
key undergraduate research methods learning outcomes. In a
post-COVID world, all project supervisors should have possi-
bilities like this up their sleeves.
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