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Abstract
Authentic assessment allows students to demonstrate knowledge and skills in real-world tasks. In research, 
peer review is one such task that researchers learn by doing, as they evaluate other researchers’ work. This 
means peer review could serve as an authentic assessment that engages students’ critical thinking skills in 
a process of active learning. In this study, we had students write peer reviews of preprints, scaffolded by a 
rubric. Agreement between the students and academics was reasonable, and active student involvement was 
high. The results suggest that use of peer review in undergraduate classes should be explored more. It likely 
facilitates students’ ability to evaluate the quality of scientific studies, encourages active learning about the 
scientific process and shows potential for contributing to publicly-available assessment of scientific studies.
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This study introduces a tool to support training students in peer review of preprints and evaluates 
whether peer review aided in this way is suitable as an authentic assessment for undergraduate 
students (we refer to peer review in the context of scholarly publishing rather than students 
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reviewing each other’s assessments). An authentic assessment involves completing a task that 
serves a need or fulfils a purpose beyond the mere assessment of student learning, such as fulfilling 
a societal need (McArthur, 2023). Peer review training might lend itself especially well to authen-
tic assessment in higher education by allowing students to complete such a task (Sokhanvar et al., 
2021). Moreover, peer review could foster active involvement in this learning task if they perceive 
it to be meaningful beyond the requirements of the curriculum. We posit that to complete a peer 
review, students must actively apply knowledge acquired in class, while consolidating their learn-
ing and gaining insight about scientific theories and methods. Active involvement facilitates self-
reflection and self-efficacy and has been shown to have beneficial effects for learning and beyond, 
especially in adolescents and young adults (Greene, 2013).

Introducing undergraduate students to the process of scholarly peer review can raise their 
awareness of current challenges in scientific publishing and endow them with evaluative skills to 
make informed decisions about the quality of scientific evidence (McDowell et al., 2022). These 
are key skills in an age of rapid and open information sharing (Lima & Nascimento, 2022). This 
transferable skill can be applied to scrutinising a range of sources beyond scientific reports. This is 
particularly important because recent efforts to speed the dissemination of scientific findings have 
extended the practice of publicly posting draft manuscripts on preprint servers to the biological 
(e.g. bioRxiv, created 2013), medical (e.g. medRxiv, created 2019) and social sciences (e.g. 
PsyArXiv, created 2016). In times of urgent societal challenges, like the COVID-19 pandemic, 
many journalists, policy makers and the lay public relied on preprints for rapidly emerging evi-
dence. Yet roughly one-third of preprints may never appear in a journal and, hence, may not have 
undergone vetting by the scientific community (Anderson, 2020; Eckmann & Bandrowski, 2023). 
This emphasises the need for graduates to apply the skill of critical review to research reports.

Peer review is inherently an active learning process, which generations of academic reviewers 
have learned by doing (Munasinghe et al., 2022). For undergraduate students, gaining familiarity 
with the peer review process can also provide an active experience of how reviewers advance self-
correction in the research community as part of the scientific method. Preprints provide a prime 
opportunity for active learning because, unlike scholarly manuscripts submitted to a journal, they 
are freely accessible and open for anyone to review. In fact, preprints can help authors receive 
feedback to improve their draft manuscripts (Sever et al., 2019) prior to their subsequent submis-
sion to a peer-reviewed journal; to this end, many preprint servers provide commenting features 
(Kirkham et al., 2020). Commenting on a draft that may still be subject to change can be motivat-
ing for students and incentivise them to provide their critique. If students can acquire reviewing 
skills, it would provide a much-needed service to the research community (Warne, 2016).

Reviewer training is not a new idea, but the use of peer review of preprints as a meaningful 
pedagogical tool that involves undergraduate students specifically in active learning about the 
scientific publishing process has not been widely explored. PREreview, a platform to encourage 
reviewing of preprints and broaden the peer reviewer base (Hindle & Saderi, 2017), targets early 
career researchers and supports communities of reviewers with review rubrics. The ASAPbio 
organisation also facilitates reviewing but is targeted at ‘crowd review’ communities of volunteers 
independent of career stage (Puebla, 2022). Moreover, studies looking at the effect of journal 
reviewer training on producing better quality reviews have yielded mixed results. Two meta-anal-
yses that examined the effect of reviewer training in a small number of randomised controlled trials 
found no measurable effect on review quality (Bruce et al., 2016) and a moderate positive effect at 
a cost of increased duration (Gaudino et al., 2021); both studies concluded that sufficient evidence 
is lacking. These findings may, amongst other things, be due to the level of prior experience by 
participating reviewers and thus limit the potential gains from training. There does not seem to be 
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an agreed standard for how to train the skill of peer reviewing, how to evaluate its efficacy and how 
to assess students in this skill.

In addition, previous initiatives were not explicitly embedded into a structured training pro-
gramme at the undergraduate level. We know of only one exploratory study that reported on suc-
cessful inclusion of peer review within an undergraduate biology curriculum for 19 students (Otto 
et al., 2023). The structure of undergraduate programmes can present considerable challenges for 
teaching peer review because accredited undergraduate degrees are required to deliver specific 
modules aligned with their programme structures, leaving limited opportunity to add an additional 
module focused exclusively on peer reviewing. Additionally, to evaluate new research, students 
require some subject competence, which they learn in subject-specific modules, for example, 
Cognitive Psychology or Language Development. To overcome these challenges, and to foster 
active learning about the scientific process in their discipline, we introduced peer review as an 
authentic assessment into a subject-based module such that preparation for the assessment consti-
tutes training in peer-review. To do so, we started by creating a tool that can guide students through 
the process of preprint review writing and is flexible enough to be embedded into existing univer-
sity modules as an authentic assessment.

Our approach involved undergraduate students writing a peer review of a preprint, scaffolded 
by a rubric that catalogued content elements of preprint reviewing (rather than providing evalua-
tive criteria for the student’s work). The scaffold made explicit the task was not just to describe the 
research, but to evaluate its quality. While some organisations include evaluation questions to help 
peer reviewers structure their critique (e.g. Foster et al., 2021; Fraser et al., 2023), these are typi-
cally brief and/or focus on one element of the evaluation. Breaking down the process and the 
multiple considerations that a reviewer might have, including tacit knowledge among academics, 
required a more detailed structure than we were able to find. Therefore, our rubric highlighted dif-
ferent aspects of research that need to be scrutinised, giving structure to what is otherwise a com-
plex novel task for students. The rubric was designed to help extract and evaluate relevant 
information from a research report, thus scaffolding the process of writing one’s own review.

The rubric, described in detail below, was provided to all the students in a final (4th)-year 
undergraduate module that was part of programmes in Psychology and Social Science (40–60 
students) in two consecutive academic years. Students were required to fill out the rubric prior to 
writing a peer review on their own as an active learning exercise. Four of the authors (DH, VK, 
JM, AH) who qualify as expert academic reviewers in the field of psychology also wrote a peer 
review after completing the rubric. Specifically, the study was designed to explore the following 
research questions:

1.	 Will students be actively involved when given our authentic preprint peer review assess-
ment? We submitted the students’ work to Turnitin™, which yielded Similarity Scores 
(henceforth: Turnitin™ scores) indicating the percentage of text in each student’s work that 
overlaps with sources on the internet or other students’ work. Low Turnitin™ scores indi-
cate that students neither copied from sources available online nor from each other. The 
assignment was also completed before generative AI was widely available. Therefore, low 
Turnitin™ scores mean that students generated authentic text themselves and can serve as 
a proxy for students being actively involved in the completion of the task (du Rocher, 2020; 
Murdock & Anderman, 2006).

2.	 Does the peer review rubric enable undergraduate students to extract relevant information 
from preprints? This question was answered by comparing students’ rubric responses with 
academics’ (as an indication of the quality of student evaluations) and by comparing 
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subjective ratings of the difficulty with which relevant information from preprints can be 
extracted and evaluated.

3.	 Does the peer review rubric guide students to write preprint reviews with content similar to 
academics’ reviews? If so, one would expect the level of similarity between student and 
academic reviews (measured by linguistic similarity scores) to be associated with two 
rubric measures: (1) the number of rubric items mentioned in student reviews, and (2) the 
rate of agreement between student and academic rubric responses. Note that we did not 
investigate whether the rubric would improve student preprint reviews compared to reviews 
written without first completing the rubric. It was difficult to justify having students com-
plete a complex task, on which they would be graded, without the rubric to provide some 
support. Rather, we were interested in the extent to which, with the rubric, undergraduate 
student work would approximate academics’ reviews.

In answering these research questions we refrain from using instructor grades of the student 
review assessment as review quality indicators because grades constitute a subjective and hence 
unreliable quality measure, and lack construct validity. Instructors are likely to evaluate student 
reviews differently than a journal editor would, since they would make allowances for what con-
stitutes good student work rather than a good review.

Method

Ethical approval was obtained from the University of Abertay prior to the commencement of the 
teaching modules. We pre-registered the rubric, the data collection procedure, and primary analy-
ses (available from https://doi.org/10.17605/OSF.IO/X9UTN; (Holford, Kempe, Holcombe, 
Puebla, Patel, Smout and McLean, 2021)) prior to testing Cohort 1. At the time of pre-registration, 
it was not known whether subsequent cohorts could be tested, as this was contingent on the suc-
cessful completion of the assessment of Cohort 1. We therefore only pre-registered testing of 
Cohort 1 but subsequent testing of Cohort 2 adhered to the same protocol except for some small 
amendments mentioned below. These changes mean that all analyses involving both cohorts and 
including Cohort as a fixed effect could be considered exploratory rather than pre-registered. 
Moreover, at the beginning of the study, we were not clear on how to measure student active 
involvement beyond anecdotal evidence and student comments in university module evaluations, 
but over the course of the project, we realised that Turnitin™ scores may serve this purpose. After 
receiving separate ethical approval for use of these data and for the inclusion of historical Turnitin™ 
scores from the cohort prior to this study, we report these scores in an exploratory analysis.

Participants

We recruited undergraduate students enrolled in a final (4th)-year undergraduate psychology mod-
ule that taught topics relevant to early years education: language development, literacy, numeracy 
development, play and use of media. The study was conducted with two student cohorts in con-
secutive academic years (2021–2022 and 2022–2023). Students completed the study as a module 
requirement but provided informed consent to the use of their data for research (with no penalty to 
those who opted out). After excluding one student in Cohort 1 and two students in Cohort 2 who 
did not consent, our sample size was 60 in Cohort 1 and 36 in Cohort 2. We also used Turnitin™ 
scores from assessments completed by 35 students in the year before we introduced the preprint 
peer review as a task (2020–2021).

https://doi.org/10.17605/OSF.IO/X9UTN
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Materials

Preprints.  We selected preprints from the field of developmental psychology ((*Bass and Bona-
witz, 2022)(*Byers-Heinlein, Gonzalez-Barrero, Schott and Killam, 2024)(*Dotan and Zviran-
Ginat, 2022)(*Germain, Gonzalez-Barrero and Byers-Heinlein, 2022)(*Kim, Ahmed and 
Morrison, 2021)(*Merkley, Sernoskie, Cook, Howard, Draper and Scerif, 2022)(*Peake and Rod-
ríguez, 2020)(*Potter and Casey, 2023)(*Sullivan, Bale and Barner, 2018)(*Vigliocco, Motamedi, 
Murgiano, Wonnacott, Marshall, Milán-Maillo and Perniss, 2019); (marked with asterisks in the 
References) that would be comparable and relevant to the students’ interests in the module subject. 
For Cohort 1, we selected six preprints by searching preprints on PsyArXiv using the terms ‘lan-
guage’, ‘literacy’, ‘numeracy’, ‘play’, ‘media’ and ‘schooling’, filtering these to studies within the 
early childhood and infancy category, and selecting six through discussion among the authors. For 
Cohort 2, we selected four preprints (due to a smaller cohort size) through discussion between JM 
and VK regarding their suitability for the module.

Review rubric.  We developed a review rubric with 41 questions that targeted different aspects of a 
preprint (summary, study design, sampling, analyses, transparency, rigour and impact), which was 
operationalised as a Qualtrics survey. Questions were developed in iterative discussions amongst a 
team of academics including all authors and several others who were not involved in this study. 
The rubric reflects consensus on information that is important to consider when vetting the scien-
tific rigour of preprints. Twenty-six rubric questions required extraction of relevant information 
from the preprint and 15 were evaluative in nature (see Supplemental Appendix 1 for the list of 
questions). For each rubric question, we asked how easy it was to answer that question using a 
visual analogue slider scale anchored at 0 ‘extremely difficult’ and 100 ‘extremely easy’, with 
responses measured in invisible +1 increments. The full rubric can be accessed here: https://bit.ly/
scibehrubric_qualtrics or from the Open Science Framework (Holford, Kempe, McLean, Hol-
combe and Puebla, 2023).

Procedure

Each student selected one preprint out of the assigned set for their cohort on a first-come-first-serve 
basis, such that each preprint had approximately 10 students assigned to it. Students were tasked to 
write a review of their assigned preprint of up to 1,000 words. They were told that the review 
should include a one-paragraph summary of the reviewed study and elaborate on their critiques of 
the research and suggestions for improvement. To aid them in this task, students attended a lecture 
that explained the peer-review process and a tutorial that provided support for the assessment by 
introducing the rubric and its questions. Students were told that using the rubric would aid them in 
the process of peer review but were not explicitly instructed to incorporate rubric items into their 
writing. The rationale was to scaffold the reviewing process without explicitly structuring their 
writing and to allow students to select rubric items if relevant as a basis for evaluative judgement. 
In other words, the rubric aimed to give students ideas to think about when reviewing research. 
Students’ rubric responses were not graded, but they were required to submit them to receive 20% 
of their assignment mark. Students were given the rubric via Qualtrics software, which always 
presented the rubric questions in the same order, but students could return to earlier questions in 
the rubric using a back button. They could also pause and return to complete an unfinished rubric 
at a later stage. All questions in the rubric were optional, meaning that students could submit an 
incomplete rubric to receive their rubric mark.

https://bit.ly/scibehrubric_qualtrics
https://bit.ly/scibehrubric_qualtrics
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Students were also provided with anonymised samples of historical peer reviews that experi-
enced psychology researchers had written for academic journals prior to this study (i.e. they were 
completed without use of the rubric for different manuscripts), obtained from these reviewers’ own 
records. To improve training further, students in Cohort 2 also had an extra session where they 
completed a Delphi-method discussion designed to help them with judgements of replicability 
(described in Pearson et al., 2021). In the Delphi session, the Cohort 2 students first completed 
eight questions regarding the credibility of the preprint, following which they were divided into 
groups to discuss their answers, and then they answered the same questions again. This addition to 
the training was provided to aid data gathering of the RepliCATS project (Fraser et al., 2023).

Measures

As part of their completion of the module, participants provided the following data:

1.	 Completed rubric for the preprint they were reviewing.
2.	 Ratings of how easy it was to answer each rubric question.
3.	 Reviews written for their chosen preprint, which were submitted through the Turnitin™ 

system that checks and scores the submission for similarity to other written sources on the 
internet and on the Turnitin database of student submissions, after the references have been 
removed. This process generated the Turnitin™ score.

Analytical approach

For our analysis, we considered (i) the completed rubrics by students (which included responses 
to the questions and evaluations of how easy it was to answer those questions) and (ii) the 
reviews that the students subsequently produced as their module assignment. To compare stu-
dents with academic reviewers, three of the authors (DH, JM, VK) also completed the same task 
for all of the preprints, following the same process of completing the rubric and then writing a 
review for each preprint. For the second cohort, a fourth author (AH) also contributed a rubric 
and review for two of those preprints using the same procedure. Two research assistants coded 
all written reviews (by students and academics) for instances of each of the 26 rubric items 
requiring extraction of relevant preprint information. For moderation purposes, research assis-
tants and one of the authors (JM) first coded the same three reviews in each cohort and met to 
discuss discrepancies before the research assistants were each assigned reviews to code inde-
pendently. In addition, a subset of the reviews were coded by both research assistants to enable 
reliability checks. For Cohort 1, 22 (28%) reviews were coded by both research assistants and 
for Cohort 2, 8 (15%) were coded by both research assistants. On average across all variables 
and all preprints, there was a good proportion of coding agreement (Cohort 1: 86%, Cohort 2: 
77%). Kappas showed substantial agreement among coders for Cohort 1 (kappa = .65) and mod-
erate agreement for Cohort 2 (kappa = .46), but this metric can be overly sensitive for small 
samples.

For an exploratory (i.e. not pre-registered) analysis, we obtained Turnitin™ scores for the 
student reviews (i.e. a percentage indicating the similarity of the written content to other 
sources), for comparison with Turnitin™ scores from the 2020 to 2021 assignment that pre-
ceded the preprint-review assessment. Due to technical issues, Turnitin™ scores were not 
available for three students in Cohort 1, so they are not included in this analysis. This previous 
assignment was a 1,500-word essay reviewing evidence on a topic of their choice relevant to 
early years education (e.g. Does outdoor learning improve cognitive development?; Can 
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educational apps facilitate early reading skills?). Both assignments required students to display 
similar skills: evaluate evidence and write a critique, albeit in a different format. For all three 
cohorts, we were also able to obtain students’ scores on a different assignment completed in the 
same year (PowerPoint slides prepared for a 10-minute presentation; identical for all cohorts in 
all years), to serve as an indication of their individual propensity to paraphrase external sources. 
All assignments were completed before the widespread use of ChatGPT and associated AI sys-
tems, so it is very unlikely that students used such tools or that they would have influenced their 
Turnitin™ scores.

Results

RQ1: Can preprint peer review serve as an authentic assessment that fosters 
active involvement with the task in students?

We conducted an exploratory analysis of variance (ANOVA) comparing the Cohort 1 and 2 
Turnitin™ scores for the peer-review assessment with the essay assignment completed by the 
cohort immediately preceding Cohort 1. As shown in Figure 1, students’ Turnitin™ scores for 
the preprint reviews were significantly lower than for the essays written the year before. This 
main effect across the 3 years was significant, F(2, 124) = 74.41, p < .001, η2

P = 0.55. Post-hoc 

Figure 1.  Distribution and estimated marginal means of Turnitin™ scores with 95% confidence intervals 
for assignments.
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Games-Howell tests for unequal variances between years showed significant differences in 
Turnitin™ scores between the 2020 and 2021 cohort’s essays and Cohort 1 preprint review 
(t(42.6) = 7.99, p < .001); and Cohort 2 preprint review (t(37.8) = 9.11, p < .011). However the 
test found no significant difference between the two preprint review cohorts (p = .09). In order to 
control for individual students’ propensity to paraphrase external sources, we conducted a 
robustness check that included students’ Turnitin™ scores on their second assessment 
(PowerPoint slides) as a covariate in the model. The main effect remained significant, F(2, 
117) = 61.30, p < .001, η2

P = 0.50.

RQ2: Does the peer review rubric enable undergraduate students to extract 
relevant information from preprints?

We first compared subjective ratings of how easy it was to answer the rubric questions. From a 
score out of 100, on average, students rated ease of answering as 57.03 (SD = 16.65) in Cohort 1 
and 48.89 (SD = 18.89) in Cohort 2. Unsurprisingly, academics found answering rubric questions 
easier, Cohort 1: 80.68 (SD = 4.55); Cohort 2: 79.12 (SD = 6.89). We predicted, and found in a pre-
registered paired-samples t-test, that students found questions on extracting relevant preprint infor-
mation (Cohort 1: M = 54.32, SD = 17.68; Cohort 2: M = 45.26, SD = 19.51) significantly more 
difficult to answer than evaluative questions (Cohort 1: M = 63.08, SD = 16.95; Cohort 2: M = 61.79, 
SD = 17.26), t(93) = 6.76, p < .001, d = 0.72; see Supplemental Appendix 2 for similar results for 
completion rates). This was different from the pattern among academics, who found the informa-
tion extraction questions easier. Due to the low number of academics, we only include their data 

Figure 2.  Mean subjective ratings with 95% confidence intervals of how easy it was to answer rubric 
questions.
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for a descriptive comparison with the students and urge caution in interpreting this finding (see 
Figure 2).

We then assessed the level of agreement between the students’ and academics’ rubric responses. 
Although the academics were reasonably well-aligned with each other (overall 79%; 86% for 
information extraction questions and 67% for evaluative questions), it was sensible to assess stu-
dents’ agreement with academics only for rubric questions where academics were themselves 
aligned in their responses. To avoid inflating levels of agreement among students and academics, 
we defined agreement conservatively: we included for this analysis only rubric questions where 
academics had a modal answer (i.e. a majority agreement) on that question every time it was 
responded to per preprint associated with that cohort. In other words, we excluded rubric questions 
as long as there was one preprint for which academics did not have a modal answer (even if they 
had perfect agreement on this question for the remaining preprints associated with this cohort).

The questions included in this analysis are identified in columns 3 and 4 of the table in 
Supplemental Appendix 1. Students’ rate of agreement with academics was 0.65 (SD = 0.12) for the 
16 included questions in Cohort 1, and 0.53 (SD = 0.15) for the 24 included questions in Cohort 2. 
As shown in Figure 3, agreement rates were higher for questions requiring relevant information 
extraction than for evaluation questions, though only marginally in Cohort 2 (Cohort 1: M = 0.77, 
SD = 0.17 vs. M = 0.5, SD = 0.17), t(59) = 8.44, p < .001, d = 1.58; Cohort 2: M = 0.53, SD = 0.19 vs. 
M = 0.52, SD = 0.14), t(35) = 0.55, p = .585, d = 0.10). We had also pre-registered a linear regression 
analysis investigating whether subjective ratings of ease of completion were significantly associ-
ated with agreement rates, controlling for completion rates as a covariate. This association was not 
significant (B = 0.16, p = .110).

We also assessed whether students were performing significantly above chance in their agree-
ment levels with the academics. We calculated this on an item-by-item basis for multiple-choice 
items only (reported in Supplemental Appendix 3), since the number of response options deter-
mines the item’s chance probability. For example, chance agreement would be 50% with two 
response options, but it would be 25% with four response options. Nine of the 22 multiple-choice 

Figure 3.  Mean agreement rates, with 95% confidence intervals, between students and academics for 
information extraction and evaluative questions. Horizontal dotted lines indicated the average agreement 
for each question type.
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questions that lent themselves to evaluating agreement showed above-chance agreement in Cohort 
1, and 11/22 in Cohort 2. Inspecting the questions that showed above-chance agreement in both 
cohorts reveals that there was agreement with academics mainly for questions that require a simple 
check of a fulfilment of a formal criterion, like whether certain reporting guidelines had been 
adhered to or whether an ethics statement was included. One notable exception is above-chance 
agreement in the evaluative question E11 (Rate how likely you think the main result will be to rep-
licate: not very likely/somewhat likely/very likely), despite variability in the responses.

RQ3: Does the peer review rubric guide students to write preprint reviews of 
similar content as those by academics?

We first counted how often each of the rubric items that required extraction of relevant preprint 
information was mentioned in the reviews. For written reviews that were double-coded (i.e. both 
research assistants coded those), the item was considered as mentioned as long as one of the coders 

Figure 4.  Proportion of students’ and academics’ written reviews that mentioned each of the rubric 
items targeting extraction of relevant information. Reference lines are provided at 25%, 50% and 75%.
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considered it to be present in the student’s review. Figure 4 shows the proportion of reviews that 
mention each of the information extraction items. Overall, both the coverage and frequency of 
rubric items mentioned was greater in students’ reviews than in academics’ reviews. Students men-
tioned more of the rubric items (M = 7.86, SD = 3.52, compared to M = 6.06, SD = 2.94 for the aca-
demics), and each rubric item was mentioned in a greater proportion of student reviews (M = 29%, 
SD = 25%) than academic reviews (M = 23%, SD = 22%).

To quantify whether students’ written reviews were comparable to academics’, we conducted a 
Latent Semantic Analysis using the lsa-package, version 0.73.3, in R (Wild, 2005). Latent Semantic 
Analysis computes cosines between vectors of word co-occurrence matrices of a text after dimen-
sionality reduction. We obtained cosines between vectors for each student’s review and vectors for 
each of the academic reviews. For each student, we averaged the cosines of all three comparisons 
to generate a composite similarity score. If the rubric provides a scaffold for students’ review writ-
ing to resemble that of academics we would expect a correlation between LSA-similarity scores 
and indicators of rubric usage under two assumptions: first, that the rubric was based on items 
academics themselves regarded as important to review in a preprint and would therefore mention 
in their reviews, and second, that students who completed the rubric similarly to academics would 
consider the same issues as academics in their reviews.

Pre-registered regression models examined the associations of student-academic review simi-
larity with two rubric measures. First, we tested whether review similarity was correlated with the 
number of rubric items mentioned. This correlation was not significant, r = −.01, p = .997 (see Table 
1 for breakdowns by cohort). Second, we tested whether higher agreement with academics on the 
rubric was associated with student-academic review similarity. This correlation was also not sig-
nificant, r < .01, p = .983 (see Table 1). An exploratory regression analysis also found no significant 
interaction between the number of rubric items mentioned and rubric agreement rate as a predictor 
of review similarity, b = −0.02, SE = 0.02, p = .153.

Discussion

This study explored whether preprint review, scaffolded by a rubric, could serve as an authentic 
assessment that allows peer reviewing to be taught to undergraduate students within the framework 
of university teaching. As part of this project, we explored to what extent students were able to use 
our rubric to extract relevant information from preprints and to write reviews that resembled those 
of experienced academics.

We first observed that, after controlling for individual propensity to paraphrase other sources, 
both cohorts had significantly lower Turnitin™ scores for the preprint reviews compared to a 
standard essay task completed the year before. This indicates that students most likely generated 
text themselves compared to other assessments (at the time of the study, producing text through 
generative AI was not a viable option). Students’ active involvement in writing the reviews may 

Table 1.  Latent similarity scores and correlations with rubric measures.

Mean latent 
similarity (SD)

Correlation with 
number of rubric 
items mentioned

Correlation with 
student/academic rubric 
agreement rate

Degrees of 
freedom

Cohort 1 0.41 (0.06) r = −.06, p = .653 r = .04, p = .776 58
Cohort 2 0.41 (0.07) r = .09, p = .612 r = −.06, p = .733 34
Overall 0.41 (0.06) r < −.01, p = .997 r = <.01, p = .983 94
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have been supported by the low affordance of the peer review task for passively copying from 
online sources. Although increasing adoption of open reviews provides available models for 
reviewing in general (Polka et al., 2018; Ross-Hellauer & Görögh, 2019; ‘Transparent peer review 
for all’, 2022), it is unlikely that reviews suitable for the particular preprints in the assignment exist 
online. Further, although copying from other students would have been a possibility for students to 
avoid being actively involved in the task, lower Turnitin™ scores also indicate less copying from 
other students. As such, the low Turnitin™ scores point to the suitability of writing peer reviews 
for actively involving students in an authentic assessment (i.e., one that serves a function beyond 
student learning) – which can support active learning, develop critical thinking and writing skills, 
and help students gain self-efficacy (Greene, 2013).

Not surprisingly, students found answering the rubric items subjectively more difficult than 
academics, particularly the identification of relevant preprint information. However, despite the 
subjective perception of difficulty, students referred to the relevant information included in the 
rubric more than academics did when writing their reviews. We also observed that students rated 
evaluative items as easier to answer whereas the academics showed the opposite trend, although 
our small sample of academics precluded statistical analysis. This finding may reflect students’ 
lower awareness of the complexity of knowledge required to evaluate scientific work.

We computed agreement in rubric responses between students and academics for those items 
where academics consistently showed agreement among themselves. For both cohorts, there was 
agreement in over 50% of these items. There was no evidence that agreement was higher for rubric 
items that students found easier to answer. Rather, agreement was highest for information extrac-
tion items that involved checking whether some reporting criterion (e.g. mention of ethical approval 
or of participant consent) was fulfilled, especially in Cohort 1. Students also showed above-chance 
agreement in their evaluation of study replicability. This outcome suggests that undergraduate 
students are likely to perform well in extracting information about the fulfilment of certain report-
ing criteria, but may require more guidance to extract complex methodological information. In the 
future, this rubric may thus serve as a tool for evaluating the efficacy of student training in the 
identification of a range of methodological features of scientific studies.

We also found that students were more likely to mention rubric items in their reviews than aca-
demics, both in breadth (i.e. coverage of items across the rubric) and depth (i.e. frequency of dis-
cussing rubric items). This suggests that students used the rubric as a writing guide more than 
academics did. For example, students were more likely to mention the availability of ethical 
approval whereas academics tended to mention this only if there were problems. In fact, neither the 
number of rubric items mentioned in the review nor the degree of agreement with academics’ 
rubric responses were linked to the semantic similarity between students’ and academics’ reviews. 
Thus, the lack of similarity did not arise from students getting the rubric questions wrong but from 
academic reviews being less likely to include information targeted by the rubric.

This observation of low similarity between students’ and academics’ reviews and lower use of 
rubric information in academics’ reviews may be interpreted in different ways. It is possible that 
the rubric we designed does not fully capture information that academics tacitly conventionalise 
over the course of their careers. Reviewing skills that emphasise the theoretical and methodologi-
cal complexities of research may be difficult to scaffold for undergraduate students. However, we 
had pooled methodological and reviewing expertise from researchers beyond the author group, and 
designed the rubric in an iterative process of consensus-seeking about what is important when vet-
ting preprints. It is quite paradoxical that our own reviews did not reflect the rubric items more. 
One possibility is that we as academics use an evaluation and writing approach based on the review 
of journal articles, and are implicitly influenced by journal guidelines for reviewers when writing 
any type of manuscript review. However, when it comes to vetting and evaluating preprints, it can 
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be important to scrutinise a wide range of criteria pertaining to transparency and reproducibility. 
The lack of similarity between students’ and academics’ reviews may indicate that we as academics 
need to overcome ingrained habits and adapt our reviewing practice when it comes to vetting pre-
prints that are in the public domain.

Practical Implications

Even though the rubric did not facilitate similarity between student and academic reviews, our 
findings suggest that preprint reviewing has merits as an authentic assessment, and the potential to 
draw undergraduates into evaluating preprints. As a piece of anecdotal evidence, this feature of the 
assessment was positively highlighted by an external academic examiner teaching a similar pro-
gramme, who was contracted by the University to provide quality assurance of student assessments 
– the examiner was unaware of the inclusion of this assessment in a pre-registered study. The low 
Turnitin™ scores indicated students’ active involvement in the task beyond just copying or para-
phrasing others’ work. It is possible that the prospect of fulfilling a societal need could dissuade 
students from copying, or indeed, obtaining AI-generated text in the future. At the time of writing, 
ChatGPT did not provide coherent reviews of prespecified preprints, but only future practice will 
show whether this will remain the case.

Furthermore, teaching preprint peer review may benefit not just students but also the wider 
scientific community and society. While peer review remains a key aspect of the academic publish-
ing process, it is often slow (Huisman & Smits, 2017) and increasingly hard to obtain (Aczel et al., 
2021). Already a decade ago, the delay between submission and publication at a journal could take 
up to 18 months, depending on the discipline (Björk & Solomon, 2013). These delays reflect the 
scarcity of peer-review capacity, due in part to the increased workload of academics (Albert et al., 
2016; Fox et  al., 2017). The situation is exacerbated by a lack of institutional incentives 
(Kaltenbrunner et al., 2022) and the disproportionate concentration of peer review among review-
ers from developed countries (Publons, 2018; Vesper, 2018), placing considerable demand on this 
specific reviewer pool. All these factors lead to recommendations that the reviewer pool should be 
extended beyond the traditional group of published researchers (e.g. Aczel et al., 2021). Given 
these systemic constraints, incorporating peer-review training in the undergraduate curriculum 
may be of wider benefit.

Limitations

A major limitation of this study is the small sample of academic experts who provided comparison 
reviews. This precluded statistical analyses of these reviews, therefore limiting the generalisability 
of the findings. This reflects one common challenge in peer review, as recruiting experts to provide 
reviews for comparison can be time-consuming and costly. The issue of statistical power in relation 
to the academic review sample used for comparison does not, however, affect the findings with 
respect to the suitability of rubric-aided preprint peer review as an authentic assessment.

Furthermore, we did not compare the reviews written with the rubric (i.e. Turnitin™ scores; 
agreement with academic reviews) to reviews written without it. We thus had no baseline measures 
regarding the rubric’s benefit for reviewer training. This is because the study’s aim was to assess 
overall suitability of peer review as an authentic assessment. Future research may explore the suit-
ability of the rubric as a pedagogical tool that scaffolds the process of student preprint peer review 
using a controlled randomised design.

Another limitation is related to the disciplinary specificity of the rubric, as this had been 
designed primarily for reviewing preprints in psychology. However, we view our findings as proof 
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of concept for the feasibility of training undergraduate students in aspects of the preprint review 
process. Together with other promising examples in biology (Otto et al., 2023), we hope that addi-
tional disciplines may take this as inspiration for developing similar pedagogical tools according 
to their specific needs and requirements.

Finally, the measurement of the use of rubric items in the reviews was based on coding carried 
out by student research volunteers who, albeit being trained, were not experts in the peer-reviewing 
process. As a consequence, the coding reliability varied across cohorts rendering this particular 
measure less reliable than would be desired. However, it is likely that any errors were of omission, 
which would affect students’ and academics’ reviews in equal measure. The findings of greater use 
of rubric information in student reviews and the lack of a link between use of the rubric and simi-
larity to academics’ reviews are thus likely to hold. In future, automated systems could aid com-
parisons of reviews against rubric items, providing an avenue to research rubric use at a larger 
scale.

In sum, the present study introduces the preprint review rubric as a potentially valuable peda-
gogical tool, and shows its suitability for supporting preprint review as an authentic assessment. It 
also demonstrates usefulness for involving undergraduate students in the extraction of relevant 
information from scientific papers, providing an avenue to broaden the base of volunteers who can 
support the much-needed process of preprint vetting. Crucially, students exercise their critical 
thinking skills through an active process of writing reviews, endowing them with a valuable trans-
ferable skill.
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Notes

1.	 This paper changed name and first author in 2023. When the students reviewed it the paper’s first author 
was Gonzalez-Barrero and the title was “Bilingual adjusted vocabulary: A developmentally-informed 
bilingual vocabulary measure.”

2.	 This preprint has subsequently been withdrawn by the authors citing important weaknesses identified by 
reviewers during journal submission.
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