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Abstract

Psychology programs often emphasize inferential statistical tests over a solid understanding of data and research design.
This imbalance may leave graduates underequipped to effectively interpret research and employ data to answer questions.
We conducted a two-round modified Delphi to identify the research-methods skills that the UK psychology community
deems essential for undergraduates to learn. Participants included 103 research-methods instructors, academics, students,
and nonacademic psychologists. Of 78 items included in the consensus process, 34 reached consensus. We coupled these
results with a qualitative analysis of 707 open-ended text responses to develop nine recommendations for organizations
that accredit undergraduate psychology programs—such as the British Psychological Society. We recommend that
accreditation standards emphasize (1) data skills, (2) research design, (3) descriptive statistics, (4) critical analysis,
(5) qualitative methods, and (6) both parameter estimation and significance testing; as well as (7) give precedence to
foundational skills, (8) promote transferable skills, and (9) create space in curricula to enable these recommendations.
Our data and findings can inform modernized accreditation standards to include clearly defined, assessable, and widely
encouraged skills that foster a competent graduate body for the contemporary world.
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For graduates from psychology programs to thrive, they
must become effective thinkers in a data-laden world.
Research-methods education in psychology programs,
however, often emphasizes inferential statistical tests
over a deep understanding of data and research design
(TARG Meta-Research Group, 2022), which could lead
to the problematic use and interpretation of statistics.
Moreover, open research practices are not yet embedded
in many curricula, and qualitative research methods

often remain underemphasized. In the UK, the British
Psychological Society (BPS; 2019) sets the requirements
for the vast majority of undergraduate psychology pro-
grams through their accreditation standards. Here, we
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conducted a consensus process, open to the UK psychol-
ogy community, with the aim to strengthen the research-
methods section of the BPS accreditation standards.

In response to the “replication crisis,” psychology
researchers have increasingly adopted open science prac-
tices and considered statistical power, sample size, and
the use of estimation (Cumming & Calin-Jageman, 2016).
These advances, however, are not yet well reflected in
psychology curricula. At least five studies have assessed
the content of university-level psychology programs in
the United States and generally concluded that there have
been few updates to the curricula over the past 2 or 3
decades (Aiken et al., 1990, 2008; Anglin & Edlund, 2020;
Friedrich et al., 2000, 2018). A similar study in the UK
found that only 19% of universities had publicly available
syllabi describing the content taught in each of their
statistics modules in undergraduate psychology (TARG
Meta-Research Group, 2022). Although these syllabi
rarely contained a lesson-by-lesson breakdown, most
mentioned specific inferential statistical tests (e.g., analy-
ses of variance); about half mentioned probability and
randomness, effect size, and statistical power; and few
mentioned concepts such as confidence intervals, mul-
tiple comparisons, meta-analysis, replication, Bayesian
statistics, frequentist statistics, and practical significance.
Another study surveyed psychology students and instruc-
tors in the UK and found that few courses teach alterna-
tives to null hypothesis significance testing (NHST) and
that students’ anxiety around mathematics and statistics
hold them back (Field, 2014). Note that a British Academy
report highlighted this issue in stating that “a co-ordinated
and continuous effort at improving quantitative skills
across all phases of education and employment, in all
four nations of the UK, is therefore now urgently needed”
(The British Academy, 2015).

Qualitative research skills have been part of the BPS
accreditation standards since 2004. However, there is

limited research on how they are taught, and instructors
may need additional training and resources to effectively
teach qualitative methods (Gibson & Sullivan, 2018;
Hugh-Jones et al., 2012; Wiggins et al., 2016). Some
people also view qualitative research methods as the
alternative and “lesser” approach to quantitative
approaches, thus affecting how they are taught (Gibson
& Sullivan, 2018; Hugh-Jones et al., 2012). Taken
together, the time is ripe to modernize the teaching of
quantitative and qualitative research methods in psychol-
ogy programs.

We conducted the present consensus process with the
goal of informing an updated version of the BPS Stan-
dards for the Accreditation of Undergraduate, Conversion
and Integrated Masters Programmes in Psychology, spe-
cifically Section 2.1.4g of this document (BPS, 2019).
Similar consensus processes have been used to develop
standards in more than 200 medical education programs
(Humphrey-Murto et al., 2017). The updated accreditation
standards could contain specific actionable items for UK
psychology research-methods curricula that reflect the
need for data skills in the modern world and are adapted
to the evolving educational landscape. Our results also
provide a foundation for organizations beyond the BPS
who seek to modernize research-methods education in
undergraduate psychology programs.

Study Objective

Our objective was to achieve consensus regarding the
accreditation standards for research-methods education
in undergraduate psychology programs in the UK, spe-
cifically, to provide the BPS with information to update
their accreditation standards for research-methods edu-
cation. (For contextual information regarding BPS
accreditation and UK undergraduate psychology pro-
grams, see Box 1.)

Box 1. Contextual Information Regarding UK Undergraduate Psychology Programs and British Psychological

Society Accreditation

such as the United States.

There are several notable differences between undergraduate psychology programs in the UK and in other countries,

Terminology. In this article, we use the term “program” to denote the entirety of the education needed to
earn an undergraduate degree in a particular field of study (often called a “course” in the UK). A program
consists of multiple “modules” (which are often called “courses” or “classes” in the United States). A module
typically lasts 1 term and focuses on a specific subject.!

Program structure. UK undergraduate programs are generally 3 years in length (except for in Scotland,
where they are 4 years). Students are expected to learn quantitative and qualitative skills. In the final year of
the program, students must conduct a “substantial piece of research . . . [that] typically involves the collection
of original empirical data from participants” (BPS, 2019). Compared with students in US psychology programs,

(continued)
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Box 1. (continued)

or select from optional modules within psychology.

rather than policing approach to accreditation.

and accrediting bodies in other countries can apply.

students in UK programs generally have fewer opportunities to take elective modules outside of psychology

BPS accreditation. The BPS accredits the vast majority of UK undergraduate psychology programs (771
programs across more than 200 Higher Education Institutes). For UK-based applicants to enroll in postgraduate
training as a professional psychologist (e.g., as a clinical psychologist), they need to have completed a BPS-
accredited undergraduate program (or BPS-accredited postgraduate conversion program).? This accreditation
landscape creates a circumstance in which the BPS can influence the content and structure of the psychology
programs that approximately 24,000 students are admitted into each year (Palmer et al., 2021).

Accreditation content. The BPS accreditation standards expand on the UK Quality Assurance Agency (QAA)
for Higher Education (2023) benchmark statement, which defines what can be expected of a graduate and
exists for several disciplines, including psychology. Both the QAA benchmark statement and BPS accreditation
standards are updated every few years (the previous versions for both were published in 2019). The BPS
standards consist of a 32-page document that outlines eight overarching standards encompassing program
design, content, admissions, governance, and resources, among others. The program content requirement
includes seven core curriculum areas: biological psychology, cognitive psychology, developmental psychology,
individual differences, social psychology, conceptual and historical issues in psychology, and research
methods. To earn BPS accreditation, a program must meet these standards, including coverage of the core
areas. In this article, we focus only on research methods. The BPS (2019) states that they take a partnership

Although the present study was designed specifically to inform the BPS accreditation standards, we feel that
the findings and recommendations provide an evidence base that psychology instructors, program directors,

Method

We used a modified Delphi technique to systematically
elicit anonymous, asynchronous, and iterative input
from a range of stakeholders (Humphrey-Murto et al.,
2019). We used a consensus process over other meth-
ods? of informing updates to the accreditation standards
because we wanted to engage the community—which
can facilitate the acceptance and uptake of such stan-
dards (e.g., Bini & Mahajan, 2016)—and to better under-
stand what the community believes are best teaching
practices, because these are not yet established or widely
accepted. We used the Delphi method in particular
because it can be open to the entire UK psychology
community and allows for a large panel of participants
from diverse stakeholder groups to provide anonymous
responses.

This Delphi study was codeveloped with input from
the BPS to ensure that the results could be integrated
into their Standards for the Accreditation of Undergrad-
uate, Conversion and Integrated Masters Programmes
in Psychology (BPS, 2019). We involved the BPS in the
planning and execution of this study to benefit from
their detailed knowledge of the accreditation standards
and because they have the authority to decide how to
implement our findings. By engaging them, we hoped

to make our study design highly relevant and increase
the use of our findings to inform tangible changes (e.g.,
in line with utilization-focused evaluation; Patton,
2003). The results from this study are not prescriptive
to the BPS. The BPS committees responsible for the
accreditation standards will follow their internal pro-
cesses and evaluate the findings from this study along
with other forms of evidence. For a thorough explana-
tion of how the BPS was involved, see Supplementary
Material A in the Supplemental Material available
online.

The study included a preparatory stage and two Del-
phi rounds in which participants rated items and pro-
vided open-ended feedback (see Fig. 1). In a modification
to the traditional Delphi method, our Delphi did not
include an idea-generation round. The preparatory stage
was conducted by the Delphi steering committee (see
next section). They defined consensus, developed a set
of questions that would inform updates to the BPS guide-
lines, and identified stakeholder groups. The steering
committee conducted a nonsystematic literature review*
on research-methods education in psychology programs
(see Supplementary Material B). This review served as
a basis for formulating the survey questions and was
shared with participants at the survey’s outset to support
informed responses.
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Delphi Rounds

Preparatory Stage

Literature Review Poll
Participants

Individually

Develop Survey

Identify Stakeholders

Define Consensus

Report Results
Back to
Participants

Outputs

Tabulate

Results Report Consensus

Results

Provide BPS with
Recommendations

Fig. 1. An outline of our modified-Delphi study. A steering committee completed the preparatory stage, participants completed
two Delphi rounds, and results were presented to the British Psychological Society Undergraduate Education Committee.

The study was approved by the School of Psychologi-
cal Science Research Ethics Committee at the University
of Bristol (ID: 13394). We preregistered a protocol before
advertising the study (https://osf.io/5h7bu). Deviations
from the preregistered protocol are outlined in Supple-
mentary Material C. This article is reported in line with
the ACCORD Checklist (ACcurate COnsensus Reporting
Document; Gattrell et al., 2023), which is provided in
Supplementary Material D. We report how we deter-
mined our sample size, all data exclusions, all manipula-
tions, and all measures in the study.

Delpbhi steering committee

We assembled a steering committee to guide this Delphi
study. We aimed to include members who met a range of
representation criteria. These included representation from
the following groups: BPS Undergraduate Education Com-
mittee, BPS Partnership and Accreditation Committee,
undergraduate psychology program director, quantitative
research-methods instructor/expert, qualitative research-
methods instructor/expert, psychology researcher, statisti-
cian, education expert, UK country other than England,
nonacademic psychologist, and relatively recent graduate
from an undergraduate psychology program in the UK.
With these criteria in mind, the steering committee com-
prised five members, including the project lead (R. T.
Thibault), a BPS representative and undergraduate program
lead (R. J. Green), a quantitative psychology research-
methods instructor with recent experience as a psychology
undergraduate in the UK (J. E. Bartlett), an open-science
and pedagogic expert with recent experience as a psy-
chology undergraduate in the UK (M. Pownall), and a
qualitative psychology research-methods expert and

research-methods instructor (D. Bailey-Rodriguez). We
unfortunately did not succeed in achieving representation
from a nonacademic person based in psychology. The
steering committee communicated with the BPS accredita-
tion operations manager (Patricia Lyons) and chair of
the BPS Undergraduate Education Committee (Simon
Goodson) to ensure that the study was designed in a way
that the results could effectively inform an update to the
accreditation standards. Members of the steering committee
did not participate in the Delphi.

Participants

We advertised the Delphi survey via mailing lists and
social media. We specifically reached out to the BPS, UK
Reproducibility Network, ReproducibiliTea, and The
Framework for Open and Reproducible Research Train-
ing (FORRT) to help advertise. For a template of the
invitation text, see Supplementary Material E. We did
not impose a limit on the number of participants.
Participants needed to meet two criteria. First, they
needed to be a member of at least one of the following
stakeholder groups: (a) student in psychology (under-
graduate student, graduate student, or nonstudent who
completed an undergraduate degree less than 3 years
ago), (b) research-methods instructor in psychology, (c)
academic based in psychology, or (d) nonacademic per-
son working in psychology. Participants were instructed
to select “option a” if they were an undergraduate or
graduate student, regardless of whether they taught
or did research, and to select “option b” if they teach
or coordinate psychology research methods in an under-
graduate or master’s conversion program, regardless of
whether they are also an academic or nonacademic
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psychologist (for verbatim instructions, see Supplemen-
tary Material B). Second, participants needed to be
either (a) based in the UK (or have been a member of
one of the four stakeholder groups in the UK within the
past 3 years) or (b) based outside of the UK but be
associated with a BPS-accredited psychology program
(e.g., the BPS accredits some psychology programs out-
side the UK).

Before presenting the Delphi items, the survey pre-
sented registration questions. These asked the partici-
pants whether they primarily conduct qualitative or
quantitative research, are a research-methods expert, are
an undergraduate program director, and live in the UK
and the sector in which they are employed (see Supple-
mentary Material F). No incentives were offered for
participation.

Definition of consensus

Before launching the survey, the steering committee
defined consensus as at least 75% of participants in each
nonstudent stakeholder group rating an item as “essen-
tial” (i.e., between 7 and 9 on the 9-point scale). A 75%
threshold is commonly used in Delphi studies (Diamond
et al., 2014), and we felt this was a balanced approach.
We excluded students from the definition of consensus
because they may not have been exposed to many of
the concepts presented in the Delphi. The steering com-
mittee further made the a priori decision that if a stake-
holder group had fewer than 12 participants, we would
not require that group to achieve 75% essential responses;
instead, we would require that all nonstudent ratings
collapsed together reached 75%. We made this decision
to avoid a situation in which a very small number of
participants are responsible for consensus not being
reached.”> We performed a sensitivity analysis that
required 75% essential ratings from all four stakeholder
groups (including students), and it revealed no differ-
ence in the items that reached consensus.

Survey

To conduct the survey, we used the DelphiManager soft-
ware provided by the COMET Initiative. In Round 1 of
the Delphi, participants were asked to rate their level of
agreement to 72 items on a scale from 1 to 9 in which
1 to 3 is not important, 4 to 6 is important but not essen-
tial, and 7 to 9 is essential (for a screenshot of Round
1, see Fig. S1 in the Supplemental Material). These items
ranged from specific content to teach (e.g., effect sizes,
qualitative data collection, the replication crisis) to ways
of teaching (e.g., evaluation methods) and encouraged
resources (e.g., freely available software); for a complete
list of items, see Supplementary Material H.

Round 1 comprised eight blocks that each presented
between five and 15 items covering the following
domains: (a) statistical analyses, (b) quantitative data
skills, (¢) quantitative research-methods concepts, (d)
qualitative research methods, (e) research design, (f)
reproducibility and open science, (g) accessibility of
resources, and (h) miscellaneous. The blocks were pre-
sented in a random order. The items within each block
were always presented in the same order (as required
by the DelphiManager software). The research design
block included an attention-check item that asked par-
ticipants to select “3.”

The motivation for this study came from the lead
author’s (R. T. Thibault) and senior author’s (M. R.
Munafo) reflections about the quantitative abilities of
psychology graduates and shortcomings in the reproduc-
ibility of quantitative psychology research. Items were
selected based on previous studies on research-methods
education in psychology (e.g., TARG Meta-Research
Group, 2022) and with the aim of addressing the knowl-
edge and skills gap that leads to irreproducible research.
We aimed to word the items in such a way that the BPS
could easily integrate the Delphi results into an updated
version of the BPS accreditation standards. Moreover,
we aimed to make the items specific enough that some-
one could assess whether that standard is being met. For
example, instead of asking if students should learn to
“critically evaluate research,” we asked whether students
should learn how to “define and explain questionable
research practices (QRPs)” or “cognitive biases (e.g.,
confirmation bias).” Qualitative research-methods skills
were subsequently included in this Delphi upon a rec-
ommendation from the BPS representatives. R. T. Thibault
drafted an initial list of items that the steering committee
and BPS representatives modified and added to.°

After participants rated all items in Round 1, the survey
asked them to propose additional items that they felt the
survey did not include but that they would deem impor-
tant. The steering committee added some of these sug-
gested items to Round 2 (many were reworded or
combined to better match the Delphi structure). To
ensure Round 2 did not take too long to complete, only
a few suggested items were added. Suggested items were
not added if they did not apply to psychology broadly,
overlapped substantially with items in Round 1, or were
too vague to be meaningfully integrated into the accredi-
tation standards.

All participants who began Round 1 were invited via
email to participate in Round 2. Items that reached con-
sensus in Round 1 were removed from Round 2. No items
were modified between Round 1 and Round 2. In Round
2, participants were provided with feedback about
other participants’ responses from Round 1 and asked to
rerate each item. For each item, they were shown the
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Table 1. Characteristics of Participants Who at Least Began
Round 2

Participant characteristic N=125
Expertise
Primarily do quantitative psychology research 77
Primarily do qualitative psychology research 25
Do similar level of quantitative and qualitative 20
research
Self-identified as research-methods expert 40
Undergraduate program director 20
Primary employer
University (equal teaching and research) 57
University (primarily teaching) 36
University (primarily research) 13
Graduate student 7
Clinical practice 4
Other 4
Undergraduate student 3
Industry 1
Relation to UK psychology
Live in UK 123
Associated with BPS-accredited program outside 1
the UK
Not associated with the UK 1

Note: Participants could select multiple responses for the “expertise”
characteristic. BPS = British Psychological Society.

distribution of ratings from each stakeholder group
alongside their own response from Round 1 (for a
screenshot of Round 2, see Fig. S2 in the Supplemental
Material).

Round 1 was open from February 8, 2023, to March
17, 2023. We extended the length of Round 1 because
of delays in sending emails to the BPS mailing lists and
because we were receiving fewer responses than
expected. The initially low response rate may have been
caused in part by the University and College Union
strikes in February and March 2023. Round 2 was open
from April 6, 2023, to April 28, 2023.

Open-ended questions

Participants were invited to provide open-ended written
feedback at several points during the Delphi study. In
chronological order, these were as follows: (a) When
rating items in Round 1, participants had the option to
provide written feedback on each item. (b) After rating
all items in Round 1, participants were asked to suggest
additional items for Round 2. (¢) After completing Round
1, participants were prompted to provide any thoughts
they have about the Delphi study. (d) After rating all
items in Round 2, participants were asked to give a rea-
son for all their answers that changed rating categories
between Round 1 and Round 2. (e) After completing

Round 2, participants were prompted to provide any
thoughts they have about the Delphi study.

Analyses

For each item in the Delphi, our main results present
the percentage of all participants who rated an item as
essential, the mean rating across all participants, and
whether the item reached consensus. Our open data
(https://osf.io/hpsq4/) include six summary statistics
data sheets: one for each stakeholder group individually,
one for all nonstudent stakeholder groups collapsed
together, and one for all four stakeholder groups col-
lapsed together.

To identify common patterns, one team member
(D. Bailey-Rodriguez) applied an inductive thematic
analysis to the open-ended textual responses; the analy-
sis was data-driven (Braun & Clarke, 2006). The analysis
was based on a critical-realist ontological stance, which
assumes that participants’ perspectives, beliefs, and
thoughts can be accessed through interpretation of the
data to understand their underlying structures, which
are thought to be “real” (Willig, 2013). The thematic
analysis included a careful reading and rereading of the
textual data followed by thorough line-by-line coding.
Emerging themes were then identified at the semantic
level and reviewed. The themes were subsequently
grouped together and given labels. A thematic map was
produced, which was further refined, and finally, the
report of the analysis was produced (Braun & Clarke,
20006).

Upon viewing the data, we became aware that the
DelphiManager software outputs data in a format that
does not allow the registration information—except for
stakeholder group—to be linked to the ratings of the
survey items. Thus, we cannot analyze the participant
ratings in relation to their self-reported expertise or cur-
rent employment (as per Table 1). This data structure
also leaves us with registration information for only two
samples: (a) all participants who at least completed the
registration, even if they did not rate any items or failed
the attention check, and (b) all participants who at least
began Round 2.

Results

Participants

Figure 2 provides a flowchart of participant inclusion.
One hundred seventy participants began Round 1. Items
reaching consensus after Round 1 were based on the
139 participants who passed the attention check and
completed Round 1. Our final sample comprised 103
participants who passed the attention check and com-
pleted both Round 1 and Round 2. The open data include
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Began Round 1 (n=170)

Failed Round 1 Attention Check (n=12)

Did Not Complete Round 1 (n=19)

\ 4

Invited to Round 2 (n = 170)

A 4

Did Not Start Round 2 (n= 45)

v

A 4

Began Round 2 (n=125)

Did Not Complete Round 2 (n=13)

A 4

Completed Round 2 (n=112)

A 4

Failed Round 1 Attention Check (n= 8)
Did Not Complete Round 1 (n=1)

A\ 4

Final Sample (n= 103)

Including:

Students (n= 6)
Instructors (n = 49)
Academic Researchers (n=42)
Non-Academic (n= 6)

Sample for ltems that Reached
Consensus in Round 1 (n = 139)

Including:

Students (n=10)
Instructors (n = 67)
Academic Researchers (n = 55)
Non-Academic (n=7)

Fig. 2. Flowchart of participant inclusion in the final sample. The feedback presented during
Round 2 came from the participants in the bottom right box (“Sample for items that reached con-
sensus in Round 17). Blue boxes indicate participants that were excluded from the final sample.

data sheets for each of the final sample, the participants
who completed at least one round, and all participants
who at least began Round 1.

Table 1 outlines participant characteristics.” The
majority of participants who began Round 2 primarily
do quantitative research and are employed by universi-
ties. They registered for the Delphi using 64 unique
email address domain names, which included 55 distinct
UK academic domain names (i.e., ending in “.ac.uk”).
For all participants who at least registered for the study,
these numbers were 86 and 69, respectively.

Delpbi-item ratings

Twenty-six items reached consensus in Round 1 and
were not included in Round 2. The steering committee
added seven items to Round 2, which thus contained a
total of 52 items.®

Eight items reached consensus in Round 2. Forty-four
items did not reach consensus. Two of the items reaching
consensus in Round 2 were added after Round 1 was
complete, and two others had already reached consensus
among the final sample of 103 participants (but not
among the 139 who completed Round 1). Thus, among
the final sample, only four items shifted from not reaching
consensus in Round 1 to reaching consensus in Round 2.
Across all 103 participants, regardless of stakeholder

group, the median percentage of participants that rated
an item as essential was 74% (interquartile range = 60%~—
86%). The median of the average (mean) rating across the
78 items was 7.4 (interquartile range = 6.8-7.9).

Table 2 presents the results for each of the 78 items.
To explore these results, we recommend opening the
spreadsheet available at https://osf.io/57mbd. This
spreadsheet includes the verbatim items and domains,
which could not easily fit in a pdf but contain important
keywords. For example, whereas some items asked if
students should learn how to apply a technique, others
asked if students should learn to define a concept.

Sensitivity Analyses

We performed three sets of sensitivity analyses. We
assessed differences in ratings between (a) Round 1 and
Round 2, (b) the instructor and academic stakeholder
groups, and (¢) the initial sample of 170 participants and
the final sample of 103 participants. We did not compare
results from the students and nonacademic stakeholder
groups because they had few enough participants that
the comparisons would be uninformative or potentially
misrepresentative.

Relatively small differences in ratings occurred
between rounds. Of the 47 items included in both Round
1 and Round 2, four went from not reaching consensus
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Table 2. Rating and Consensus for the 78 Delphi Items

Item Domain Rated essential (%) Mean rating Consensus
Formulate a research question Design 99 8.8 1
Identify and assess ethical issues Design 99 8.6 1
Descriptive statistics Stats 98 8.7 1
Design a study Design 97 8.5 1
Time and support to improve instructor skills Misc 96 8.5 1
Significance tests Stats 96 8.4 1
Represent data visually Data 95 8.4 1
How descriptive statistics differ from inferential statistics Quant 95 8.3 1
Identify and categorize different types of data Data 94 8.4 1
Sources of bias oS 91 8.0 1
Research misconduct (O] 90 8.0 1
Generalizability and robustness (ON 89 7.8 1
Practical significance Quant 89 8.1 1
Clean data Data 88 8.0 1
Use descriptive statistics before inferential statistics Data 87 8.0 1
Create a sampling plan and data collection plan Design 86 7.9 1
Effect sizes Stats 86 8.0 1
Methods to assess statistical assumptions Stats 85 7.9 1
Questionable research practices Os 85 7.7 1
Regression Stats 85 8.0 1
Critically appraise qualitative research Qual 83 7.7 1
Explain research question versus hypothesis Design 83 8.2 1
Follow accepted reporting guidelines Design 82 7.8 1
Replication studies and reproducibility oS 82 7.7 1
Probability and randomness Quant 81 7.7 1
Parameter estimation (95% confidence intervals) Stats 79 7.7 1
Identify basic study designs Design 95 8.2 2
Assess validity and reliability Design 91 7.8 2
Anonymize data Misc 86 7.9 2
Option for qual, quant, or mixed-methods final-year project Misc 85 8.0 2
How exploratory research and confirmatory research differ Quant 85 7.8 2
Operationalize all elements of a study Design 83 7.7 2
Apply experimental and non-experimental research designs Design 82 7.7 2
Cognitive biases (X 80 7.7 2
Search and collate published research Misc 77 7.4 No
Select a sample size for qualitative research Qual 76 7.4 No
Employ methods known to reduce “statistics anxiety” Misc 75 7.6 No
The “replication crisis” (ON} 75 7.5 No
Demonstrate understanding of qual data analysis methods Qual 74 7.3 No
Perform qualitative analysis Qual 73 7.3 No
Demonstrate general computer skills for research Data 73 7.3 No
Data, code, and material sharing oS 72 7.1 No
The existence of different statistical approaches Quant 72 7.2 No
Use reflexive practice Qual 72 7.5 No
Demonstrate understanding of mixed-methods research Qual 71 7.1 No
Demonstrate understanding of qualitative frameworks Qual 71 7.2 No
Higher staff-to-student ratio for research-methods modules Resources 70 7.2 No
Provide syllabi with week-by-week module outline Resources 70 7.2 No
Systematic reviews and meta-analysis (O 70 7.0 No
Consider diverse perspectives when designing a study Design 69 7.1 No
Emphasize skills that transfer beyond academic research Resources 67 7.1 No
Never entirely graded using closed-book exams Resources 67 7.1 No
Use graphic user interface statistical analysis package Data 66 6.7 No

(continued)
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Table 2. (continued)

Item Domain Rated essential (%) Mean rating Consensus
Collect qualitative data Qual 65 7.2 No
Design a survey Design 65 7.0 No
Psychometrics Quant 65 6.8 No
Apply blinding and randomization Design 63 6.9 No
Perform sample size calculations Design 62 7.0 No
Philosophy of science (O] 59 7.0 No
Preregistration and Registered Reports (O 59 6.8 No
Allowed to perform a replication as their final-year project Misc 56 6.6 No
Explain philosophical underpinnings of qual research Qual 51 6.7 No
Apply qualitative frameworks Qual 50 6.4 No
The publication process (ON 50 6.3 No
Metaresearch/metascience oS 47 0.4 No
Allowed to conduct their final-year project in a team Misc 46 5.8 No
Determine a smallest effect size of interest Design 44 6.5 No
Reward structures in research and academia (O 44 6.5 No
The existence of different statistical frameworks Quant 40 59 No
Equivalence testing Stats 34 6.0 No
Factor analysis Stats 33 5.8 No
Use only freely available software Resources 28 5.4 No
Use a programming language Data 23 5.3 No
Preregister quantitative aspects of final-year project Misc 22 5.1 No
Multiverse analyses/many-analyst approaches (O] 17 4.8 No
Alternative measures of effect sizes Quant 16 4.9 No
Make syllabi publicly available Resources 14 4.5 No
Simulate data Data 9 4.4 No

Note: Items are ordered by the column Consensus and then Rated Essential (%). Many items have been paraphrased so they can fit in this table.
The domains have been shortened (stats = statistical analyses; data = quantitative data skills; quant = quantitative research methods concepts;
qual = qualitative research methods; design = research design; OS = reproducibility and open science; resources = accessibility of resources;
misc = miscellaneous). Full verbatim descriptions of the items and domains are available in the following spreadsheet: https://ost.io/57mbd.
The rating scale ranges from 1 to 9, in which 1 to 3 is not important, 4 1o 6 is important but not essential, and 7 to 9 is essential. The Consensus
column contains a value of 1 if consensus was reached in Round 1, 2 if reached in Round 2, and “no” if consensus was not reached. Items that
reached consensus in Round 1 have the columns Rated Essential (%) and Mean Rating taken from Round 1 (because these questions were not

included in Round 2).

to reaching consensus, the median absolute change in
the percentage of participants that rated an item as
essential was 3.8%, and the median absolute difference
in participants’ rating of an item was 0.15. The open-
ended responses revealed several reasons for why par-
ticipants changed their ratings between rounds, including
viewing the ratings of other participants, reflecting fur-
ther, discussing with colleagues or students, and gaining
further knowledge after Round 1. Between instructors
and academic stakeholder groups, these differences
were six items reaching consensus, 5.3% rating an item
as essential, and a 0.24 median rating difference. Only
small differences existed between ratings from the sam-
ple of participants who at least began Round 1 and the
final sample (one item reaching consensus, 1.3% rating
as essential, 0.06 median rating difference). For the
data in tabular format, see Table S3 in the Supplemental
Material.

Consensus summary results

In this section, we block related items into 13 overarch-
ing findings (see Table 3). We conceived these blocks
based on whether the items reached consensus and
whether they can be interpreted together to help formu-
late a specific recommendation.” In parentheses, we
present the percentage of all participants who rated the
items as essential.

Consensus largely reached.

Understanding data. Consensus was reached that stu-
dents should learn how to identify and categorize differ-
ent types of data (94%), clean data (88%), anonymize data
(86%), and represent quantitative data visually (95%).

Research design (general). Consensus was reached that
students should learn how to formulate a research question
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Table 3. Recommendation Topics Derived From Consensus Results

Consensus largely reached

Consensus reached for some items

Consensus largely not reached

Understanding data
Research design (general)
Descriptive statistics
Inferential statistics

Qualitative methods

Critical assessment

Reproducibility and open science

Advanced analysis techniques
Research design (specific)
Approaches to research
Computer skills

Module format

Final-year projects

(99%), design a study to answer a specific research ques-
tion (97%), explain the difference between a research
question and a hypothesis (83%), and identify basic study
designs (95%). Consensus was also reached for learning
how to create a sampling plan (86%), operationalize all
elements of a study (83%), and apply experimental and
nonexperimental research designs (82%).

Descriptive statistics. Consensus was reached that stu-
dents should learn how to calculate descriptive statistics
(98%), explain the importance of descriptive statistics and
how they differ from inferential statistics (95%), and use
descriptive statistics effectively before learning to perform
inferential statistical tests (87%).

Inferential statistics. Consensus was reached that stu-
dents should learn how to calculate significance tests
(96%), regressions (85%), effect sizes (86%), and param-
eter estimations (e.g., confidence intervals; 79%). Consen-
sus was also reached that students should learn to define
and explain probability and randomness (81%) and was
almost reached that students should learn to explain the
existence of different statistical approaches, including
parameter estimation and significance testing (72%).%

Critical assessment. Consensus was reached that stu-
dents should learn how to identify and assess ethical
issues (99%), assess validity and reliability (91%), define
and explain the difference between statistical significance
and practical significance (89%), and define and explain
the value of exploratory research and how it differs from
confirmatory research (85%). Defining and explaining sys-
tematic reviews and meta-analysis (70%) did not reach
consensus.

Consensus reached for some items.

Qualitative research. Learning to critically appraise
qualitative research reached consensus (83%). Several
other qualitative items almost reached consensus, includ-
ing learning to demonstrate understanding of several
methods of qualitative data analysis (74%), perform quali-
tative analysis (73%), use reflexive practice (72%), dem-
onstrate understanding of various qualitative frameworks
(71%),"' and demonstrate understanding of mixed-
methods research (71%). Some qualitative items did not

reach consensus, including learning to collect qualitative
data (65%), explain the philosophical underpinnings of
qualitative research (51%), and apply qualitative frame-
works in their own research (50%). Fifteen participants
provided open-ended feedback to specific Delphi items
on qualitative methods, and 19 participants provided gen-
eral comments that mentioned qualitative methods. These
textual data are analyzed in the article section Theme 1:
Important Factors.

Reproducibility and open science. Several items related
to reproducibility and open science reached consensus,
including that students should learn to define and explain
sources of bias (91%), cognitive biases (80%), QRPs (85%),
generalizability and robustness (89%), research misconduct
(90%), and replication studies and reproducibility (82%).

Other items that almost reached consensus include
learning to define and explain the replication crisis
(75%)'? and define and explain data, code, and material
sharing (72%). Items more focused on the process
of research did not reach consensus, including learning
to define and explain the publication process (50%),
reward structures in research and academia (44%), pre-
registration and Registered Reports (59%), and metare-
search (47%).

Consensus largely not reached.

Advanced analysis techniques. More-advanced analy-
sis techniques did not reach consensus, including learn-
ing to perform equivalence testing (34%), perform factor
analysis (33%), simulate data (9%), and explain multiverse
analyses/many-analyst approaches (17%).

Research design (specific). Ttems on research designs
specific to certain study types did not reach consensus,
including learning how to design a survey (65%), apply
blinding and randomization (63%), and explain psycho-
metrics (65%). Items about sample size and effect sizes
also did not reach consensus, including learning to per-
form a sample-size calculation for quantitative research
(62%), determine a smallest effect size of interest (44%),
and explain alternative measures of effect sizes (e.g., prob-
ability of superiority; 16%). Learning to select a sample
size relevant to the qualitative method being used (76%)
almost reached consensus.
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Approaches to research. Consensus was not reached
that students should learn how to consider diverse per-
spectives when designing a study (69%), define and
explain philosophy of science (59%), or define and explain
the existence of different statistical frameworks, including
frequentist statistics and Bayesian statistics (40%).

Computer skills. Consensus was not reached regarding
whether students should learn how to use a programming
language to manage and analyze data (23%) or use a sta-
tistical analysis package with a graphical user interface
(66%). Whether research-methods modules should use
only freely available software (28%) did not reach consen-
sus. Consensus was almost reached for learning to dem-
onstrate general computer skills for research (73%) and
search and collate published research (77%).

Module format. No items regarding the format of mod-
ules reached consensus, including to never entirely grade
with closed-book exams (67%), emphasize skills that trans-
fer beyond an academic research context (67%), have a
higher staff-to-student ratio than for non-research-methods
modules (70%), provide students with syllabi that include
a week-by-week outline of the module contents (70%), or
make syllabi publicly available (14%). Actively employing
teaching and grading methods known to reduce “statistics
anxiety” (75%) almost reached consensus.

Final-year projects. Consensus was reached that stu-
dents should have the option to conduct a qualitative,
quantitative, or mixed-methods project in their final-year
research (85%). Consensus was not reached on whether
students should preregister the quantitative aspects of
their final-year project (22%), be allowed to perform a
replication as their final-year research project (56%), or
be allowed to conduct their final-year project in a team

(46%).

Thematic analysis of the open-ended
questions

Participants provided written responses to open-ended
questions. These included feedback from 41 participants
on 222 specific items, 30 participants for 82 suggested
items, and 73 participants regarding 337 ratings that crossed
a rating boundary (e.g., from important but not essential
to essential). A small number of participants were respon-
sible for large portions of these open-ended responses (see
Table S1 in the Supplemental Material). Forty-five partici-
pants left a general comment after Round 1, and 21 par-
ticipants left a general comment after Round 2.

The thematic analysis addressed the following
research question: What are important issues to consider
when designing the research-methods curriculum?

Transferability of Skills

Important Factors Basic Concepts and Skills

Finite Teaching Capacity

Constraining Factors

Value of Qualitative Methods ]
Student Capacity Limits ]

Fig. 3. Thematic map with two main themes and their subthemes.

The analysis generated two main themes, “important
factors” and “constraining factors,” which encompass the
key issues in the design of research-methods curricula.
Figure 3 illustrates these themes and corresponding
subthemes.

Theme 1: important factors. This theme delves into
the various factors that were considered to be important to
include in the research-methods-curriculum design. The
transferability of skills to the workplace, ensuring students
understand basic concepts and skills, and the value of
qualitative research were prominent issues, and these sub-
themes are explored below.

Transferability of skills. We identified the transfer-
ability of skills to employment contexts as an important
factor to be accounted for in the research-methods-
curriculum design. For example, a participant said, “A
balance is needed to future-proof student skills while
focusing on practical understanding of research methods
(at UG [undergraduate] level at least).” Another partici-
pant wrote, “There should be more consideration given
to the . . . skills that might transfer to other fields, outside
academia.”

Most graduates do not pursue an academic career
after their psychology degree (Palmer et al., 2021). Thus,
teaching research-methods skills that apply beyond aca-
demia would be important. This issue was highlighted
by a participant:

It would also be great to see research methods
taught in a way that emphasizes real-world applica-
tions for the students. The vast majority of psychol-
ogy undergraduates do not go into Psychological
research so, while I appreciate the drive to make
University level research methods training more
consistent with the current state of psychological
research, I am concerned that we might be missing
the type of data handling skills that students would
use in careers that are data focussed but outside
of psychological research.
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This issue was further exemplified by other partici-
pants, for example, “Most psychology undergraduates
are not going to be researchers or undertake research
in the future” and

It is important for me, as a practicing researcher,
to know how to calculate effect sizes, perform a
power analysis, navigate publication etc. But is it
important for me that students can do these things,
given that most of them will not need to in the
future?

Participants understood the significance of teaching
research methods in ways that are applicable to nonaca-
demic careers.

To this end, participants provided views about the
inclusion of transferability skills when teaching research
methods that could be applied to nonacademic employ-
ment settings, for example, “Teach what is used for
research and industry” and “applicability to non-
academic settings is important.” Regarding the questions
asked in the survey, one participant wrote,

I would have liked to see some questions about
what research methods skills are important for stu-
dents who graduate and don’t get employment in
psychology, which is what most of our students
do. I feel some of the issue[s] are not relevant to
someone who is carrying out research in a non-
academic context.

These responses illustrate the importance and value of
designing a research-methods curriculum that actively
includes research-methods training that can be leveraged
in nonacademic employment routes. Nevertheless, the
value of teaching research skills that apply both to aca-
demic and nonacademic pathways was another important
factor for the curriculum. For example, a participant
wrote, “Asking students to work as a team is more realistic
to how research is conducted in the real world (whether
that be academia or in the public or private sector).”

Furthermore, for psychology graduates intending to
follow academic careers, our analysis suggests that it is
also important to teach transferable skills that reflect
what happens in real-world research, for example, “we
falsely give students the idea research is a fairly solo/
small homogenous (student) group activity whereas the
truth in many fields related to psychology is that it needs
multidisciplinary teams including methodologists and
lay advisors.” For further illustration, in relation to the
survey question “the publication process,” another par-
ticipant wrote “very important when it comes to follow-
ing an academic path.” In addition, in relation to the
survey question “students should be allowed to perform

a replication as their final year research project,” another
participant stated, “This is more representative of actual
psychology research, and in line with open science
practices.” The comments demonstrate the importance
of transferable skills taught in line with academic-
employment routes.

However, there was some tension in which specific
skills should be taught as important for transferability.
For example, a participant stated “SPSS is still very
important in government, business, and charities,” and
another wrote, “SPSS is in declining use. Psychology
departments do students a disservice by continuing to
use software that is not used in other disciplines or in
industry.” Despite the disparity in the specific transfer-
able skills some participants suggested, it remains impor-
tant that skills learned in the research-methods curriculum
have applicability to employment contexts in both aca-
demic and nonacademic pathways.

Basic concepts and skills. We identified that ensuring
students understand basic concepts and skills was another
factor deemed to be essential in the research-methods-
curriculum design. For example, participants stated, “I
believe students should learn the basics of all research
methods” and “We need to focus on students getting the
foundational methods knowledge.”

There were concerns about the increasing number of
topics and skills being taught in the research-methods
curriculum at this level, to the detriment of students’
understanding and ability to apply these properly. To
illustrate, a participant wrote, “There is quite a focus on
teaching UG students more and more topics, and using
potentially more technical platforms. I would also like
to see emphasis on improving students’ understanding
and ability to apply foundation concepts,” and another
stated, “At the UG level what we need to be doing is
covering LESS but with greater rigour and confirmation
that students can actually USE and UNDERSTAND what
we have taught them.” The responses demonstrate the
importance of making sure that the research-methods
curriculum includes space and time for the teaching of
concepts and skills considered to be foundational and
to avoid the overload of an ever-increasing number of
topics and skills when basic understanding of concepts
and skills seems to be lacking.

The negative impact of the increased taught concepts
and skills is illustrated in the following participants’
statements: “I end up essentially doing the major parts
of their [final year] project for them” and “We teach
research methods in 1st year and 2nd year and they
arrive at their 3rd year dissertations knowing practically
nothing, despite often doing well on earlier exams.”
Not ensuring that students comprehend basic research-
methods concepts and skills in the earlier years appears
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to have a negative knock-on effect on their ability to
understand and conduct their final-year projects.

Furthermore, the importance of ensuring a basic under-
standing of concepts and skills also applies when teach-
ing students to use analysis software. For example,
participants wrote, “For all of these [software skills] it’s
necessary to explain why we do these tests, what they
mean, give real world examples” and “For too long have
psychology departments ‘taught SPSS’ instead of teaching
statistical analysis.” It is important that students have foun-
dational understandings so that when the time comes to
use analysis software, they comprehend what they are
doing and why. This issue is further exemplified by the
following quote: “Should we address the problematic ten-
dency to emphasise which stats package dialogue boxes
to tick at the expense of teaching a deep understanding
of what the analysis actually does?” This comment illus-
trates the importance of designing the research-methods
curriculum in a way that ensures students have a solid
understanding of basic research concepts and skills.

In addition, our analysis found that ensuring students
develop the ability to think critically was another impor-
tant foundational concept for developing their under-
standing and appraisal skills. For example, in this
context, a participant stated, “I would like the field to
be careful about ensuring that students are not simply
directed towards a checklist approach,” and another
wrote, “We ought to be teaching ways to understand,
critique, appraise and undertake research.”

The value of ensuring students learn to evaluate
research transcends the particular topic under critical
review, as exemplified by some participants: “Not every-
one will want to use qualitative research methods; but
everyone should be able to evaluate published qualita-
tive research”; “I think they need to be made aware of
the limitations of quantitative research, which they tend
to think of as sacrosanct”; “It’s essential for students to
understand that this [the publication process] is not a
neutral process and factors in the process create a biased
literature”; and “I'd prefer them to know why replication
is relevant and why it’'s become a fixation as opposed
to other issues.” These responses demonstrate the impor-
tance of ensuring students develop critical-thinking skills
as foundational in all research-related contexts and inte-
grated into the curriculum as such.

On the whole, the findings illustrate the importance
of designing a research-methods curriculum that ensures
students understand basic research concepts and skills,
including in teaching analysis software and in the devel-
opment of critical-thinking skills.

Value of qualitative methods. Our analysis identified
the value of qualitative research and its inclusion in the
research-methods curriculum as another important factor.
[lustrating this finding, participants wrote, “Students need

more qualitative methods input, this is crucial to ensuring
the quality of qualitative research and of future training”;
“Qualitative analysis is profoundly important”; and “T have
rated most of these [survey items relating to qualitative
research] as essential.”

In addition, it was recognized that the survey further
problematized the perception that qualitative methods
are not as valuable as quantitative methods, for example,
“It is interesting that even in this study, a greater empha-
sis is placed on quantitative over qualitative skills
(judged by the number of questions). I believe these
should be given equal weight.”

Furthermore, our analysis suggests that qualitative
research is currently viewed as having less importance
than quantitative methods, but several participants wrote
that it should have the same value status in the research-
methods curriculum. For example, participants stated,
“QUANTitative and QUALitative research methods should
be given equal attention by staff and students”; “There
is an imbalance here on the quant to qual methods -
both are equally important and should be given equal
importance in undergraduate study”; and “Qualitative
research methodology should be given the same empha-
sis as quant so that students appreciate the relative value
and appropriate applications.” These comments indicate
that participants felt that qualitative methods should hold
equal value to quantitative research in the curriculum
and that this value should be held by research-methods
instructors and students.

Another important factor that stems from recognizing
the value of qualitative research is that some qualitative
concepts are directly applicable to quantitative methods.
This was particularly salient when participants were
responding to the survey question, “Explain the philo-
sophical underpinnings of qualitative research,” for
which some stated, “And of quantitative research!”; “Stu-
dents need to know about the theoretical and epistemo-
logical underpinnings of research full stop, not just
qual”; and “Should do this in all research.”

Overall, qualitative methods are considered to be
valuable and an important factor to include in the
research-methods-curriculum design, alongside the view
that they should hold equal status to quantitative research
methods.

Theme 2: constraining factors. This theme unpacks
several factors that were considered to be constraining in
the design of research-methods curricula. Finite teaching
capacity and student-capacity limits were significant
issues. These subthemes are examined below.

Finite teaching capacity. Our analysis identified that
the finite amount of time to teach the many research con-
cepts and skills was considered to be a constraining factor.
For example, in response to the survey items, participants
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stated, “The study doesn’t really take into consideration
what is achievable in a given timeframe and whilst a lot of
ideas and concepts are really important I am not sure how
you would fit them all in”; “A lot of my observations of
things being ‘important but not essential’ are really shaped
by my understanding of the time constraints in our teach-
ing”; and

I feel like it’s a bit too easy to say “everything is
really important!” (certainly the RM sample looked
like almost everyone was saying “9” for loads of
the items), when actually there’s a finite amount
we can teach our students and expect them to learn
in Y1 and Y2 of an UG degree.

Despite participants wanting to support the value of
many of the survey items proposed, it seems responses
also took into account the finite amount of capacity
available to teach these concepts even though this was
not specifically asked as part of the survey. This finding
reflects the importance of taking this constraining factor
into account when designing the research-methods
curriculum.

Concerns regarding finite teaching capacity also
extended to the teaching of particular research skills,
such as mixed methods, for example, “Mixed methods
is often not feasible within the timeframe allowed; it may
also require careful staff allocation which could create
lack of equality of supervision,” and to learning to use
a programming language, for example, “This entails con-
siderable staff time.” These responses illustrate the need
for careful consideration as to what concepts and skills
should be included in the research-methods curriculum
given the finite amount of teaching capacity.

The impact of what can be taught in the given amount
of time available for research methods can be a negative
one, both on students and on instructors, as exemplified
by the following participants. One wrote, “In my experi-
ence, most students have absolutely no idea of what
they’re doing and have no capacity or time to be trained,
either on their part or mine because I am so wildly
overwhelmed,” and in response to the survey item, “Have
a higher staff to student ratio than for non-research
methods modules,” another participant wrote, “Definitely
would be good, but hard to implement and also ties
closely together with how many taught hours are
involved (labs/lectures) and what that means for teach-
ing loads.”

On the whole, the finite capacity for teaching research
methods is a constraining factor on the concepts and
skills that could be included in a research-methods cur-
riculum, especially in view of the negative impact that
overfilling the curriculum can have on students and
instructors.

Student-capacity limits. Our analysis also found that
restrictions in student capacity was a constraining fac-
tor regarding what is feasible to include in a research-
methods curriculum. This finding is illustrated by a par-
ticipant’'s comment: “I think at the moment we're trying
to turn all our UG students into PhD level R users and
researchers (too much!).”

Participants seemed to feel that there are limits to
what students can learn within the degree time frame,
for example, “As much as I use and like R, I'm not sure
it’s reasonable to make all students learn to code” and
“I don’t think it’s necessary for students to apply multiple
types of research designs; there is only so much time in
a degree. I think it's more important to know about it.”

Furthermore, participants thought that certain research
skills were too advanced for inclusion in the research-
methods curriculum. Mixed methods were one such
concept, for example, “I worry that mixed methods can
be too complex/large scale to be achievable,” “Mixed
methods reports are too complicated for final year
research,” and “Mixed methods is less important than
good qual and good quant and throws up some real
issues for final year projects.”

Participants also considered learning to use a pro-
gramming language to be too advanced for students:
“Many students may be overwhelmed by learning a pro-
gramming language (which may increase students leav-
ing courses),” “This would put off and disadvantage
many students,” and “Sadly, we struggle to get our stu-
dents to get to grips with SPSS; when have tried to teach
R, it has been even more difficult.” These responses
indicate that designing a research-methods curriculum
requires careful consideration regarding the concepts
and skills that fit the capacity of students at this level.

Nevertheless, the option for students to specialize in
more-advanced research concepts and skills was consid-
ered to be a potential way to overcome this constraining
factor: “I'd like to see research methods training that starts
more broadly and becomes more specific; offering stu-
dents a choice of where to specialize.” In response to
the survey item, “Use a programming language to manage
and analyse data,” some participants stated, “We can cer-
tainly teach why this would help and encourage those
who're interested/able to explore it. . . . This should be
an optional skill” and “This is important but not essential
for all students. They should be given an opportunity to
learn this as part of an elective module.”

Overall, student-capacity limits are also a constraining
factor that should be considered when designing research-
methods curricula. There are limits to what students can
learn within the degree time frame, and some research
concepts and skills were thought to be too advanced.
Providing the option for students to learn more-advanced
concepts and skills could be a possible solution.
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Discussion

Summary of results

Consensus was reached for 34 items. These items
spanned topics, including data skills, general research
design, descriptive statistics, inferential statistics, critical
assessment of research, and to some extent, qualitative
methods, reproducibility, and open science. Consensus
was not reached for 44 items. These items spanned
advanced analysis techniques, specific research designs,
approaches to research, computer skills, module formats,
and final-year projects. A qualitative analysis of open-
ended responses highlighted the importance of under-
standing basic concepts, valuing qualitative research
methods, and learning transferable skills while also
acknowledging limits on how much material can fit in
an undergraduate program and how much students can
absorb in this finite time period. Taken together, these
results can provide valuable information for instructors,
program directors, and organizations that develop
accreditation standards.

Relation to the literature

The consensus results partially overlap with the content
that appears on publicly available curricula for quantita-
tive research methods in psychology programs (TARG
Meta-Research Group, 2022). For example, items such
as descriptive statistics, inferential statistics, and critical
evaluation were prevalent across curricula and also rated
highly in this Delphi study. On the contrary, items such
as effect sizes, confidence intervals, data cleaning, prac-
tical significance, and replication were less prevalent in
the curricula’? but were highly rated in this Delphi study.
Adding these topics to accreditation standards presents
one mechanism to encourage their adoption. Almost all
the curricula mention SPSS; however, learning to use a
statistical analysis package with a graphical user inter-
face did not reach consensus in our study. Our qualita-
tive analysis further suggests that participants were
concerned that students learn how to “point-and-click”
in SPSS rather than gain an understanding of the analyses
for which they are using the software. Comparing cur-
ricula with accreditation standards—and with the results
of this Delphi study—can help understand whether the
educational content of psychology programs aligns with
community expectations.

Several qualitative items had lower ratings than quan-
titative items, reflecting a previously observed trend. For
example, qualitative methods appear to be underrepre-
sented in curricula and perceived as an alternative and
“lesser” approach to quantitative methods in UK psychol-
ogy programs (Gibson & Sullivan, 2018; Hugh-Jones

et al., 2012). Interviews with psychology instructors also
suggest that some programs would need additional
instructor expertise to effectively teach and supervise
qualitative research methods (Wiggins et al., 2016).
Indeed, almost all participants in our study (96%) agreed
that research-methods instructors should be given time
and support to improve skills they plan to teach, includ-
ing qualitative methods. Given the importance the BPS
places on qualitative methods (e.g., the Qualitative Meth-
ods in Psychology Section of the BPS), the prominence
of qualitative methods in the accreditation standards
could be raised.

Transferability of research-methods skills emerged as
a theme and appears relevant given the diverse career
paths that psychology graduates follow. A recent report
in which data from the Higher Education Statistics
Authority were analyzed found that “there is no common
career path for psychology graduates, as they go on to
work in a broad array of roles and settings” (Palmer et al.,
2021). The report further stated that only about 6% of
graduates become registered professionals in psychology
and that many go into roles in the health sector, retail,
administration, public relations, marketing, and human
resources. In these roles, a solid foundation in qualitative
and quantitative skills likely trumps the ability to perform
inferential statistical tests. Even in careers in which infer-
ential statistics are necessary, such as academic research,
foundational data skills are also necessary. For example,
a recent article calling for UK psychology education to
emphasize data skills demonstrated that to analyze a
realistic quantitative data set in psychology, data wran-
gling (e.g., cleaning and structuring data) accounts for
about 80% of the steps, and statistical procedure accounts
for only 20% of the steps (McAleer et al., 2022).

Recommendations

As per our study objective, we provided the BPS Under-
graduate Education Committee with nine core recom-
mendations for updating their accreditation standards
(see Supplementary Material T; also summarized in Box
2). We developed these recommendations by consider-
ing the combination of the consensus summary results
and the thematic analysis. Although we would recom-
mend that all 34 items that reached consensus be con-
sidered for inclusion in a research-methods curriculum,
we binned items into nine recommendations that inte-
grate the qualitative data and hopefully facilitate the
implementation of the recommendations.

Ratings were very high, and consensus was reached
for data skills, basic research design, descriptive statis-
tics, and inferential statistics. Almost 90% of participants
rated it essential that students learn to use descriptive
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Box 2. Recommendations for Research-Methods Education in Undergraduate Psychology Programs

Emphasize general skills in research design.

AR

%

methods skills.

Require a strong understanding of data and quantitative data skills.

Prioritize a solid foundation in descriptive statistics.

Provide students with a framework for critical assessment of research claims.

Raise the prominence of qualitative methods throughout the accreditation standards.

For inferential statistics, require that parameter-estimation techniques, such as confidence intervals
and effect sizes, are taught alongside significance testing.

Give precedence to teaching foundational research-methods skills (as outlined in Recommendations 1-5).
Promote content that elucidates how research-methods skills transfer beyond academia.

9. Enable Recommendations 1-8 by encouraging research-methods education throughout the program,
focusing on fewer skills in greater depth, and offering optional modules for more advanced research-

statistics effectively before learning to perform inferen-
tial statistics. Our qualitative analysis also highlighted
the need for students to master foundational quantitative
and qualitative skills rather than attempt to perform
analyses that they understand poorly. These findings
challenge the NHST-centric approach taken in many
research-methods curricula and suggest that the psychol-
ogy community should place importance on ensuring
students develop a deeper understanding of the research
skills they are using and why they are using them.

Open-ended comments raised the point that students
should learn how to answer a research question and focus
on fewer technical abilities. With this in mind, research-
methods education could adopt a problem-solving
approach by teaching students how to ask a clear ques-
tion, design an effective research plan, identify what data
are needed to answer their question, and how that data
could be collected (e.g., the problem-plan-data-analysis-
conclusion model, as suggested by Spiegelhalter, 2019).

Critical assessment is a pillar throughout the 2019 BPS
accreditation standards and mentioned in almost all cur-
ricula assessed in a previous study (TARG Meta-Research
Group, 2022), but specific concepts and tools are gener-
ally not outlined. Updated accreditation standards could
include specific items, such as learning about replication
and sources of bias, to create a more structured approach
for critically assessing the psychology literature and
other forms of information. This topic is linked to inte-
grating the principles of open science into undergradu-
ate education, which others have encouraged (e.g.,
Pennington, 2023; Pownall et al., 2023).

Forty-four items did not reach consensus. These items
spanned topics including module format, final-year proj-
ects, computer skills, approaches to research, and
advanced analysis techniques. Many of these items
received a high level of agreement but fell short of con-
sensus. There was not consensus against teaching these
items.

Limitations

Our study design entails limitations on the claims we
can make and how they can be interpreted. First, Delphi
studies assess the opinions of a community. They do not
establish what educational content is most effective. For
example, some participants may simply provide low rat-
ings for items they are unfamiliar with. In our results,
for example, consensus was reached for learning about
practical significance. However, related concepts that
participants may be less familiar with received low rat-
ings (e.g., alternative measures of effect sizes and small-
est effect sizes of interest). We hope to have mitigated
this limitation by providing the option “unable to rate,”
which was used for 3% of ratings.

Second, the format and content of our Delphi was
specifically designed in relation to the BPS accreditation
standards. This meant that we selected items and phrased
them in such a way that our results could be easily inte-
grated into these standards. In this sense, we did not
present items that challenged core components of the
standards (e.g., the inclusion of a final-year project'¥) or
content that already exists in the standards that we
believed participants would be unlikely to disagree with
(e.g., “critical evaluation”). Many Delphi studies include
an initial idea-generation round in which participants are
asked to suggest items before they see or rate any item.
Some Delphi studies also include an item-prioritization
round, in which participants rank the items that reached
consensus. Because of limited resources and time con-
straints, we did not include these rounds.

Third, we targeted four stakeholder groups but
achieved a substantial number of participants in only
two of these groups. These two groups overlapped sub-
stantially, given that most research-methods instructors
are likely also academic psychologists, and their ratings
were relatively similar. Very few students and nonaca-
demic psychologists participated even though the BPS
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sent invitations to relevant mailing lists (e.g., Student
Ambassadors, Psychological Professions Network). Thus,
in Round 2, most participants saw the ratings from only
a few students and nonacademic psychologists (which
may have comprised an unrepresentative sample) and
from one other group with similar responses to their
own group. This combination of factors may have con-
tributed to the limited changes to ratings between Round
1 and Round 2% and also resulted in a failure to capital-
ize on this strength of the Delphi technique. The steering
committee also lacked a nonacademic psychologist and
a very recent graduate, which may have resulted in the
content and wording of Delphi items—and thus the
results—being less applicable to nonacademic contexts
and student perspectives. The lack of engagement from
nonacademic psychologists and students may arise
because of a combination of a lack of interest from these
stakeholder groups and a further distance from the steer-
ing committee who ran this study.

Fourth, our sample was likely biased toward quantita-
tive psychologists and people who are highly interested
in or opinionated about research methods. A majority of
the participants reported primarily using quantitative
methods, and few reported primarily using qualitative
methods. This distribution of participants—which may or
may not reflect the distribution of the psychology com-
munity in the UK—could be responsible for the generally
higher ratings for quantitative items compared with quali-
tative items. By design, our study also reflects only the
views and priorities of the UK psychology community.

Fifth, the study was originally conceived to ask only
about quantitative issues and was thus weighted toward
quantitative methods. Qualitative methods were included
upon the suggestion of BPS representatives. We did not
include items asking about the proportion or ordering
of teaching quantitative versus qualitative methods. Sev-
eral participants provided feedback expressing concern
regarding this quantitative-qualitative imbalance and
stated that some qualitative items were poorly worded.
This imbalance may have affected the distribution of
ratings between the quantitative and qualitative items.

Sixth, participants may have overlooked conditional
words that preceded some items. For example, one Del-
phi item asked if students should learn how to “calculate/
perform significance tests,” and another asked if students
should learn to “define and explain systematic reviews
and meta-analysis.” This oversight could have lowered
ratings for some items because participants may have
thought that they were being asked if students needed to
learn how to “perform” a meta-analysis, for example.

We were aware of the limitations of the modified-
Delphi format we used before beginning the study and
deemed them acceptable. The shortcomings of sampling
bias and limited student and nonacademic engagement
limit the generalizability of our results to the psychology

community at large. Nonetheless, our data and findings
provide a resource that can help inform accreditation
bodies, program directors, and module instructors about
what the UK academic community believes is essential
for undergraduate psychology students to learn.

Our study also had several strengths. The Delphi
method is a recommended approach to produce guide-
lines on topics for which data are scarce and expert
opinion or community opinion is the best available evi-
dence. By opening participation in the Delphi to the UK
psychology community at large, identifying key stake-
holder groups, and sending targeted invitation emails to
those groups, we avoided sampling bias that would arise
through other methods, such as selecting a panel of
experts to complete the Delphi. Our mixed-methods
approach also provides a robust understanding of par-
ticipants’ opinions. We also received responses from
more than 100 members of the UK psychology commu-
nity from more than 50 UK universities, including 20
program directors. We also worked with representatives
from the BPS to ensure that we selected items and
worded them in a way that facilitates integration into
updated accreditation standards. Finally, all the raw data,
summary data sheets, and analysis code are publicly
available for others to explore.

Conclusion

Our study provides data sets, both quantitative and qual-
itative, on the research-methods skills that UK-based
instructors and academic psychologists deem essential
for undergraduate psychology students to learn. Our
findings suggest widespread agreement that research-
methods education in undergraduate psychology should
emphasize foundational skills in research design, data
handling, statistics, qualitative methods, and critical
assessment while providing students with transferable
skills and not overloading them with advanced tech-
niques. Organizations that create educational standards
for psychology programs—such as the BPS—can draw
on our findings to help develop broadly accepted and
clear-cut expectations for research-methods education.
Such initiatives could foster cohorts of graduates with
an established set of competencies tuned for the con-
temporary world.
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Notes

1. This paragraph was copied from TARG Meta-Research Group
(2022) and edited to match journal style.

2. This is known as the Graduate Basis for Chartered Membership
(GBO).

3. Other nonconsensus approaches are also possible. We could
have collected and curated recommendations from experts.
However, bias emerges regarding who is deemed an expert,
and the lack of community input could reduce uptake. We could
have also systematically reviewed teaching practices or run an
experiment to identify good teaching methods. If we took one
of these approaches, we would still need community input to
define the learning outcomes that “best practice” leads to. These
methods also look only at past data. They may be less informa-
tive about what educational material and methods of teaching
the community believes will be important going forward.

4. R. T. Thibault drafted a literature review based on the TARG
Meta-Research Group (2022) article he coauthored. The draft
was then shared with all members of the steering committee,
who suggested several additional articles to include. We also
used a snowball method in which we scanned for relevant cita-
tions in the publication we reviewed. We did not conduct a sys-
tematic review or use a formalized search method.

5. For example, to prevent a situation in which three of 10 par-
ticipants in one stakeholder group rate an item as nonessential
(which would preclude consensus) but the vast majority of 100
participants across all other stakeholder groups rate an item as
essential.

6. R. T. Thibault also sought input from his research group: the
Meta-Research Innovation Center at Stanford University. Round
1 was piloted by steering committee members R. T. Thibault and
J. E. Bartlett and a colleague, Charlotte Pennington, a lecturer in
psychology. We had only a short time frame to prepare and run
the study, and these people were able to pilot promptly. Only
R. T. Thibault piloted Round 2.

7. We preregistered that we would remove participants who
responded that they were not associated with the UK. Four par-
ticipants from our initial sample and one from our final sample
selected this response. However, because the participant reg-
istration information could not be linked with the participant
ratings (as explained in the Analyses section), we could not
exclude these participants’ ratings.

8. 72 (Round 1 items) — 26 (items that reached consensus) — 1
(attention check) + 7 (new items) = 52 (Round 2 items).
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9. Some of these blocks overlap with how the survey was pre-
sented: in eight blocks, or “domains.” However, whereas those
domains were based only on the overarching topic of the items,
the blocks in this section incorporate both the topic and the
consensus results.

10. In the Consensus Summary Results section, we use the term
“almost reached consensus” for all items with more than 70%
essential ratings but did not meet our preregistered definition of
consensus. This decision was not preregistered. We feel it helps
avoid a strict dichotomization.

11. Including the term “various” in this item may have prevented
some participants from rating it as essential.

12. Some items had more than 75% essential ratings when col-
lapsed across all participants but did not have more than 75%
agreement within each stakeholder group and thus, did not meet
our definition of consensus.

13. These topics may be taught nonetheless. However, they do
not appear in the curricula, which may indicate that they are not
emphasized.

14. Our findings also raise a larger question about the structure
of undergraduate psychology programs in the UK. These are
generally 3-year programs (or 4-year programs in Scotland) in
which students are expected to learn quantitative and qualita-
tive skills and conduct a “substantial piece of research . . . [that]
typically involves the collection of original empirical data from
participants” (British Psychological Society, 2019). Meanwhile, the
following themes emerged from our analysis: (a) finite teaching
capacity and (b) student-capacity limits, coupled with (¢) the need
to improve foundational skills and (d) a tension between quanti-
tative and qualitative methods. Some other countries (e.g., United
States, Canada) generally offer 4-year psychology programs offer-
ing specialization as either a bachelor’s of science or a bachelor’s
of arts while allowing students to select from a range of optional
modules and requiring substantial final-year projects only from
students in honors programs. The results from our present study
brought our attention to these differences, although this study
does not (and was not designed to) shed light on the benefits and
drawbacks of program structures in different countries.

15. We also removed items that reached consensus in Round 1,
which made it impossible for an item to go from consensus to
nonconsensus. We did this to ensure Round 2 did not take too
long to complete (in Round 2, participants also saw a graph for
each item). We are not concerned that many items not presented
in Round 2 would have lost consensus because most of these
items had high percentages of essential ratings, ratings were gen-
erally stable across rounds, and all ratings with a percentage of
essential ratings above 55% in Round 1 increased this percentage
in Round 2 (except one item that had a 1% decrease).

References

Aiken, L. S., West, S. G., & Millsap, R. E. (2008). Doctoral
training in statistics, measurement, and methodology in
psychology: Replication and extension of Aiken, West,
Sechrest, and Reno’s (1990) survey of PhD programs
in North America. American Psychologist, 63(1), 32-50.
https://doi.org/10.1037/0003-066X.63.1.32

Aiken, L. S., West, S. G., Sechrest, L., Reno, R. R., Roediger, H. L.,
II1, Scarr, S., Kazdin, A. E., & Sherman, S. J. (1990). Graduate
training in statistics, methodology, and measurement

in psychology: A survey of PhD programs in North
America. American Psychologist, 45(6), 721-734. https://
doi.org/10.1037/0003-066X.45.6.721

Anglin, S. M., & Edlund, J. E. (2020). Perceived need for
reform in field-wide methods and the teaching of rep-
lication, interpretation, and transparency. Psychology
Learning and Teaching, 19(1), 60-76. https://doi.org/
10.1177/1475725719859453

Bini, S. A., & Mahajan, J. (2016). Achieving 90% adoption
of clinical practice guidelines using the Delphi consen-
sus method in a large orthopedic group. The Journal of
Arthroplasty, 31(11), 2380-2384.

Braun, V., & Clarke, V. (2006). Using thematic analysis in psy-
chology. Qualitative Research in Psychology, 3(2), 77-101.
https://doi.org/10.1191/1478088706qp0630a

The British Academy. (2015). Count us in: Quantitative skills
Jor a new generation. https://www.thebritishacademy
.ac.uk/documents/220/Count-Us-In.pdf

British Psychological Society. (2019). Standards for the accred-
itation of undergraduate, conversion and integrated
masters programmes in psychology. https://web.archive
.org/web/20220803054733/https://cms.bps.org.uk/sites/
default/files/2022-07/Undergraduate%20Accreditation%20
Handbook%202019.pdf

Cumming, G., & Calin-Jageman, R. (2016). Introduction to
the new statistics: Estimation, open science, and beyond.
Routledge.

Diamond, I. R., Grant, R. C., Feldman, B. M., Pencharz, P. B.,
Ling, S. C., Moore, A. M., & Wales, P. W. (2014). Defining
consensus: A systematic review recommends methodologic
criteria for reporting of Delphi studies. Journal of Clinical
Epidemiology, 67(4), 401-409. https://doi.org/10.1016/j
Jjelinepi.2013.12.002

Field, A. P. (2014). Skills in mathematics and statistics in
psychology and tackling transition. https://s3.eu-west-2
.amazonaws.com/assets.creode.advancehe-document-man
ager/documents/hea/private/resources/tt_maths_psychol
ogy_1568037242.pdf

Friedrich, J., Buday, E., & Kerr, D. (2000). Statistical train-
ing in psychology: A national survey and commentary on
undergraduate programs. Teaching of Psychology, 27(4),
248-257. https://doi.org/10.1207/S15328023TOP2704_02

Friedrich, J., Childress, J., & Cheng, D. (2018). Replicating a
national survey on statistical training in undergraduate
psychology programs: Are there “new statistics” in the
new millennium? Teaching of Psychology, 45(4), 312-323.
https://doi.org/10.1177/0098628318796414

Gattrell, W. T., Logullo, P., van Zuuren, E. J., Price, A.,
Hughes, E. L., Blazey, P., Winchester, C. C., Tovey,
D., Goldman, K., Hungin, A. P., & Harrison, N. (2023).
ACCORD (ACcurate COnsensus Reporting Document): A
reporting guideline for consensus methods in biomedicine
developed via a modified Delphi. medRxiv. https://doi
.org/10.1101/2023.08.22.23294261

Gibson, S., & Sullivan, C. (2018). A changing culture? Qualitative
methods teaching in U.K. psychology. Qualitative
Psychology, 5(2), 197-206. https://doi.org/10.1037/qup
0000100

Hugh-Jones, S., Madill, A., Gibson, S., Keane, K., & Beestin, L.
(2012). A national survey of qualitative research methods


https://doi.org/10.1037/0003-066X.63.1.32
https://doi.org/10.1037/0003-066X.45.6.721
https://doi.org/10.1037/0003-066X.45.6.721
https://doi.org/10.1177/1475725719859453
https://doi.org/10.1177/1475725719859453
https://doi.org/10.1191/1478088706qp063oa
https://www.thebritishacademy.ac.uk/documents/220/Count-Us-In.pdf
https://www.thebritishacademy.ac.uk/documents/220/Count-Us-In.pdf
https://web.archive.org/web/20220803054733/https://cms.bps.org.uk/sites/default/files/2022-07/Undergraduate%20Accreditation%20Handbook%202019.pdf
https://web.archive.org/web/20220803054733/https://cms.bps.org.uk/sites/default/files/2022-07/Undergraduate%20Accreditation%20Handbook%202019.pdf
https://web.archive.org/web/20220803054733/https://cms.bps.org.uk/sites/default/files/2022-07/Undergraduate%20Accreditation%20Handbook%202019.pdf
https://web.archive.org/web/20220803054733/https://cms.bps.org.uk/sites/default/files/2022-07/Undergraduate%20Accreditation%20Handbook%202019.pdf
https://doi.org/10.1016/j.jclinepi.2013.12.002
https://doi.org/10.1016/j.jclinepi.2013.12.002
https://s3.eu-west-2.amazonaws.com/assets.creode.advancehe-document-manager/documents/hea/private/resources/tt_maths_psychology_1568037242.pdf
https://s3.eu-west-2.amazonaws.com/assets.creode.advancehe-document-manager/documents/hea/private/resources/tt_maths_psychology_1568037242.pdf
https://s3.eu-west-2.amazonaws.com/assets.creode.advancehe-document-manager/documents/hea/private/resources/tt_maths_psychology_1568037242.pdf
https://s3.eu-west-2.amazonaws.com/assets.creode.advancehe-document-manager/documents/hea/private/resources/tt_maths_psychology_1568037242.pdf
https://doi.org/10.1207/S15328023TOP2704_02
https://doi.org/10.1177/0098628318796414
https://doi.org/10.1101/2023.08.22.23294261
https://doi.org/10.1101/2023.08.22.23294261
https://doi.org/10.1037/qup0000100
https://doi.org/10.1037/qup0000100

20

Thibault et al.

teaching in UK HE psychology departments. https://www.
academia.edu/8483353/Hugh-Jones_S._Madill_A._et_
al._2012_._A

Humphrey-Murto, S., Crew, R., Shea, B., Bartlett, S. J., March, L.,
Tugwell, P., Maxwell, L. J., Beaton, D., Grosskleg, S.,
& de Wit, M. (2019). Consensus building in OMERACT:
Recommendations for use of the Delphi for core outcome
set development. The Journal of Rheumatology, 46(8),
1041-1046. https://doi.org/10.3899/jrheum.181094

Humphrey-Murto, S., Varpio, L., Wood, T. J., Gonsalves, C.,
Ufholz, L.-A., Mascioli, K., Wang, C., & Foth, T. (2017).
The use of the Delphi and other consensus group meth-
ods in medical education research: A review. Academic
Medicine: Journal of the Association of American Medical
Colleges, 92(10), 1491-1498. https://doi.org/10.1097/
ACM.0000000000001812

McAleer, P., Stack, N., Woods, H., DeBruine, L., Paterson, H.,
Nordmann, E., Kuepper-Tetzel, C. E., & Barr, D. J. (2022).
Embedding data skills in research methods education:
Preparing students for reproducible research. PsyArXiv.
https://doi.org/10.31234/0sf.io/hq68s

Palmer, W., Schlepper, L., Hemmings, N., & Crellin, N. (2021).
The right track: Participation and progression in psychology
career paths. https://www.nuffieldtrust.org.uk/research/
the-right-track-participation-and-progression-in-psychol
ogy-career-paths

Patton, M. Q. (2003). Utilization-focused evaluation. In
T. Kellaghan & D. L. Stufflebeam (Eds.), International
bhandbook of educational evaluation (Vol. 9, pp. 223-242).
Kluwer International Handbooks of Education. Springer.
https://doi.org/10.1007/978-94-010-0309-4_15

Pennington, C. (2023). A4 student’s guide to open science: Using
the replication crisis to reform psychology. Open University
Press. https://www.mheducation.co.uk/a-student-s-guide-
to-open-science-using-the-replication-crisis-to-reform-
psychology-9780335251162-emea-group

Pownall, M., Azevedo, F., Konig, L. M., Slack, H. R., Evans, T. R.,
Flack, Z., Grinschgl, S., Elsherif, M. M., Gilligan-Lee, K. A.,
de Oliveira, C. M. F., Gjoneska, B., Kalandadze, T., Button,
K., Ashcroft-Jones, S., Terry, J., Albayrak-Aydemir, N.,
Déchtérenko, F., Alzahawi, S., & Baker, B. J., . . . FORRT.
(2023). Teaching open and reproducible scholarship: A
critical review of the evidence base for current pedagogical
methods and their outcomes. Royal Society Open Science,
10(5), Article 221255. https://doi.org/10.1098/rs0s.221255

Quality Assurance Agency for Higher Education. (2023). Subject
benchmark statement psychology. https://www.qaa.ac.uk/
docs/qaa/sbs/sbs-psychology-23.pdf?sfvrsn=5b58ae81_3

Spiegelhalter, D. (2019). The art of statistics: How to learn from
data. https://www.amazon.com/Art-Statistics-How-Learn-
Data/dp/1541618513

TARG Meta-Research Group. (2022). Statistics education in
undergraduate psychology: A survey of UK curricula.
PsyArXiv. https://doi.org/10.31234/0sf.io/jv8x3

Wiggins, S., Gordon-Finlayson, A., Becker, S., & Sullivan, C.
(2016). Qualitative undergraduate project supervision in
psychology: Current practices and support needs of super-
visors across North East England and Scotland. Qualitative
Research in Psychology, 13(1), 1-19. https://doi.org/10.10
80/14780887.2015.1075641

Willig, C. (2013). Introducing qualitative research in psychology
(3rd ed.) McGraw Hill.


https://www.academia.edu/8483353/Hugh-Jones_S._Madill_A._et_al._2012_._A
https://www.academia.edu/8483353/Hugh-Jones_S._Madill_A._et_al._2012_._A
https://www.academia.edu/8483353/Hugh-Jones_S._Madill_A._et_al._2012_._A
https://doi.org/10.3899/jrheum.181094
https://doi.org/10.1097/ACM.0000000000001812
https://doi.org/10.1097/ACM.0000000000001812
https://doi.org/10.31234/osf.io/hq68s
https://www.nuffieldtrust.org.uk/research/the-right-track-participation-and-progression-in-psychology-career-paths
https://www.nuffieldtrust.org.uk/research/the-right-track-participation-and-progression-in-psychology-career-paths
https://www.nuffieldtrust.org.uk/research/the-right-track-participation-and-progression-in-psychology-career-paths
https://www.mheducation.co.uk/a-student-s-guide-to-open-science-using-the-replication-crisis-to-reform-psychology-9780335251162-emea-group
https://www.mheducation.co.uk/a-student-s-guide-to-open-science-using-the-replication-crisis-to-reform-psychology-9780335251162-emea-group
https://www.mheducation.co.uk/a-student-s-guide-to-open-science-using-the-replication-crisis-to-reform-psychology-9780335251162-emea-group
https://doi.org/10.1098/rsos.221255
https://www.qaa.ac.uk/docs/qaa/sbs/sbs-psychology-23.pdf?sfvrsn=5b58ae81_3
https://www.qaa.ac.uk/docs/qaa/sbs/sbs-psychology-23.pdf?sfvrsn=5b58ae81_3
https://www.amazon.com/Art-Statistics-How-Learn-Data/dp/1541618513
https://www.amazon.com/Art-Statistics-How-Learn-Data/dp/1541618513
https://doi.org/10.31234/osf.io/jv8x3
https://doi.org/10.1080/14780887.2015.1075641
https://doi.org/10.1080/14780887.2015.1075641

