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Introduction: Peer feedback can be very beneficial for student learning in higher education, yet students may feel uncomfortable providing and receiving peer feedback: they may for example not feel safe in the group or have little trust in their peers’ abilities to provide feedback. Surprisingly, only few studies have investigated how students’ feelings of discomfort can be reduced. To fill this gap, we created a 1-h training session using active learning methods. The training focuses on enhancing students’ perceptions of psychological safety, trust in their abilities and in their peers’ abilities to provide feedback.

Methods: The efficacy of this training was tested using a quasi-experiment with pre-and post-test design. Third-year bachelor students in physical education participated in a peer feedback activity to fulfill the requirement of an obligatory course. In 2019–2020, 47 students participated in a peer assessment activity without specific training on psychological safety and trust (control group), while in 2021–2022, 42 students received specific training before peer assessment (experimental group).

Results: Analyses include a comparison of the control and experimental groups with regard to (1) the evolution of their perceptions (psychological safety, trust in their abilities, and trust in their peers’ abilities) for pre-to post-test, (2) the quality of the feedback they provided to their peers (3) and the improvement of students’ work between the draft submitted for the peer activity and the final version submitted to the professor.

Discussion: Results do not support the training’s efficacy, yet suggest pathways for future research.
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1. Introduction

Peer assessment is a practice that can contribute to achieving various goals of higher education. In addition to being an important tool for higher education students’ learning, the use of peer assessment is in line with a more participatory culture of learning (Kollar and Fischer, 2010). Involving students in the assessment pushes them to take responsibility for their learning and to develop important skills such as self-regulatory practices (Carless et al., 2011; Planas Lladó et al., 2014). These practices are necessary to attain an important goal of higher education: enable students to become independent lifelong learners (Tai et al., 2018).

Topping (1998, p. 250) defined peer assessment as “an arrangement in which individuals consider the amount, level, value, worth, quality or success of the products or outcomes of learning of peers of similar status.” Several recent meta-analyses have shown that peer assessment not only has a positive impact on learning compared to the absence of any sort of assessment but also that it impacts student learning more positively than teacher assessment does (Double et al., 2020; Li et al., 2020; Wisniewski et al., 2020).

While peer assessment is an activity with a lot of potential for students’ learning, it is also an activity full of complexities, which involves interpersonal and intrapersonal factors (Panadero et al., 2023). Even though most students perceive the educational value of peer assessment (Mulder et al., 2014), they also express a series of concerns. Students may feel uncomfortable in both the assessee and the assessor’s roles. As assessor, they may not feel competent or they may find it difficult to be objective, while as an assessee they may fear their peers will be biased or will judge them (Hanrahan and Isaacs, 2001; Mulder et al., 2014; Wilson et al., 2015).

Although it is known that interpersonal and intrapersonal factors involved in peer assessment are important to consider because they can affect peer assessment activities (Panadero et al., 2023), few studies have investigated if an intervention could positively affect them. Moreover, it is not clear if the impact of interpersonal and intrapersonal factors on peer assessment outcomes occurs through an impact on the quality of received and provided feedback. To fill this gap, this study aims to investigate if a training targeting psychological safety and trust can enhance students’ perceptions, incites them to provide more elaborated feedback, and supports them to benefit more from the peer assessment. In the next sections, we will define the three factors this study focuses on, and detail research findings on their role in peer assessment and on how we could intervene.


1.1. The impact of psychological safety and trust in peer assessment

Trust in the self as an assessor, trust in the other as an assessor, and psychological safety will be the focus of this study. These three factors are strong predictors of peer assessment outcomes (van Gennip et al., 2010).


1.1.1. Psychological safety

The notion of psychological safety originally came from organizational psychology (Edmondson and Lei, 2014). In the working environment, where most of the research on psychological safety has been conducted, an emphasis is placed on the fact that psychological safety enables employees, teams, and organizations to learn (Edmondson and Lei, 2014). Therefore, it seems logical that the concept of psychological safety was subsequently studied in educational contexts. Psychological safety creates an environment where students feel comfortable discussing their performance and errors and asking for feedback which has a positive impact on their learning and their grades (Soares and Lopes, 2020). From there it becomes clear why psychological safety is a requirement for peer assessment. In the context of peer assessment, psychological safety is defined as “the extent to which students feel safe to give sincere feedback as an assessor and do not fear receiving inappropriate negative feedback or to respond to negative feedback” (Panadero et al., 2023, p. 5).

Students’ perceptions of psychological safety are a direct predictor of students’ conceptions of peer assessment and an indirect predictor of students’ perceived learning (van Gennip et al., 2010). Moreover, students with higher perceptions of psychological safety adopt deeper learning approaches in peer assessment and hold more cohesive conceptions of learning, which mean that they do not only see learning as an accumulation of knowledge but as an association of new content with prior knowledge (Cheng and Tsai, 2012). However, psychological safety is not associated with the perceived educational value of peer assessment (Rotsaert et al., 2017).



1.1.2. Trust in the self as an assessor and trust in the other as an assessor

Trust in the self as an assessor is defined as the “belief about the ability to perform peer assessment as assessor,” while trust in the other as an assessor is defined as the “confidence in a peer’s capability to perform a fair and/or accurate peer assessment” (Panadero et al., 2023, p. 5). A student can trust his or her ability but not his or her peers’ ability, or vice versa. It seems that most students tend to trust their abilities to assess their peers, while a smaller percentage of students also trusted their peers’ abilities (Cheng and Tsai, 2012).

Like psychological safety, trust in the self as an assessor and trust in the other as an assessor both positively predict students’ conceptions of peer assessment (van Gennip et al., 2010) and are associated with deeper learning approaches (Cheng and Tsai, 2012). However, only trust in the self is associated with more cohesive conceptions of learning. Moreover, students’ perceptions of trust in the self as an assessor and trust in the other as an assessor both affect their implication in peer assessment (Zou et al., 2018) and are associated with a higher perceived educational value of peer assessment (Rotsaert et al., 2017).




1.2. Interventions targeting psychological safety and trust

The relationships between levels of trust and psychological safety and peer assessment processes or outcomes, even though only correlational, highlight the important role that these perceptions can play. This raises the question of how to ensure that students feel psychologically safe and have trust in their peers and the self when participating in peer assessment.

The main suggestion in literature to overcome students’ concerns related to peer assessment is to use anonymity. Indeed, evidence suggests that students appreciate anonymity. They feel more comfortable during anonymous peer assessment, both as an assessor and as an assessee (Su, 2022), and they would rather be anonymous or use a nickname than use their real name (Yu and Liu, 2009). Moreover, anonymity can have positive impacts on students’ perceptions, such as reducing peer pressure and fear of disapproval (Vanderhoven et al., 2015). Although the use of anonymity in peer assessment has some positive effects, to the best of our knowledge, no study shows that anonymity has a positive impact on psychological safety and trust specifically. Studies have either found an absence of impact (e.g., Rotsaert et al., 2018) or even a negative one: a study found that pupils viewed their assessors more positively (which includes a higher trust in them) when real names were used in the peer assessment than when assessors were anonymous or used nicknames (Yu and Wu, 2011). According to Panadero and Alqassab’s (2019) review of the effects of anonymity in peer assessment, anonymity seems to positively affect students’ perceptions related to the peer assessment activity, but negatively affects their perceptions related to interpersonal factors, such as trust and psychological safety.

To the best of our knowledge, besides anonymity, the only existing intervention that aims to increase students’ perceptions of psychological safety and trust before or during peer assessment is the use of role-playing described by Ching and Hsu (2016). In their study, students had to choose a stakeholder’s role during peer assessment and provided feedback to their peers from this stakeholder’s perspective. Students reported a high level of psychological safety and trust during this kind of peer assessment and they provided feedback of high quality. However, as there were no control group or pre-test measures, it remains up to present unclear if students’ level of trust and psychological safety would have been lower without the role-play. Moreover, psychological safety and trust were measured with different types of items than in other studies (e.g., van Gennip et al., 2010; Rotsaert et al., 2018), and may not reflect the same concepts. In addition, the peers’ work that had to be assessed in Ching and Hsu (2016)’s study is well suited to be assessed while adopting a stakeholder’s role, but for other types of student productions (e.g., mathematical problem solving), it could be less adapted and the use of role-play might not work in these cases. If role-play is not possible or relevant during peer assessment, it could be included in a training session that would take place before peer assessment.

There is evidence that including a training session is an effective way to ease some tensions related to peer assessment. Students who followed a training that aimed to control the peer pressure they can feel during a peer feedback activity saw more value in the peer assessment and experienced less peer pressure than the students who did not follow it (Li, 2017). To the best of our knowledge, no training has ever been designed to enhance students’ perceptions of psychological safety or trust in the context of peer assessment. For psychological safety, which is important in various situations, inspiration can be found beyond this specific context. A study in the context of group work found no effect of a 50-min training session that aimed to increase students’ perceptions of psychological safety before working in small groups (Dusenberry and Robinson, 2020). This absence of effect could be explained by two factors: the training was not context-specific and the consisted mostly of non-active learning methods. By overcoming these limits, effective training for psychological safety could be developed.

A training enhancing perceptions of trust and psychological safety could also positively affect students’ learning and performances. Indeed, in Li (2017)’s study, students who had participated in the training obtained higher scores for their revised work compared to students who did not receive the training. The mechanisms by which students’ perceptions of psychological safety and trust could affect learning gains following peer assessment are unclear, due to a lack of research linking interpersonal and intrapersonal factors and peer assessment learning outcomes (Panadero et al., 2023).



1.3. The present study

This study aims to investigate if students’ perceptions of psychological safety, trust in the self as an assessor, and trust in the other as an assessor can be increased through a training targeting these factors. To this end, we designed a 1-h training session and provided it to a group of students before they participated in a peer assessment activity. This cohort of students was compared to a cohort of students who did not receive the training. We assumed that providing a training on these aspects would increase students’ perceptions of psychological safety, trust in the self as an assessor, and trust in the other as an assessor.

Our first hypothesis is therefore:


H1: Perceptions of psychological safety, trust in the self as an assessor, and trust in the other as an assessor increase more in the experimental group than in the control group.
 

Another aim of this study is to investigate the relationship between students’ perceptions of psychological safety and trust and their learning gains following peer assessment. Indeed, there is a lack of research on how students’ perceptions can hinder or facilitate learning through peer assessment (Panadero et al., 2023). It is known that intrapersonal and interpersonal factors can affect students’ engagement in peer feedback (Zou et al., 2018), but not how this engagement will affect students’ learning gains. Prior research has found that there is a relationship between the quality of feedback students provide and the improvement in their final work following peer assessment (Li et al., 2010). It could mean that an increase in trust and psychological safety would affect students’ implication in the peer assessment, which would be reflected by the quality of feedback provided during the peer assessment and by an improvement in performance due to the peer assessment. Thus, our second and third hypotheses are the following:


H2: Students in the experimental group provide feedback of higher quality to their peers than students in the control group.

H3: Students’ grades improve more after the peer assessment activity in the experimental than in the control group.
 




2. Materials and methods


2.1. Study design and participants

To test the effect of the training on psychological safety and trust, we designed an intervention study, using a quasi-experiment with pre and post-test design. The first cohort of students followed the course in 2019–2020. These students were the control group; they participated in the peer assessment as it was implemented in the course, without any modification. The second cohort of students followed the course in 2021–2022. These students were the experimental group; before participating in the peer assessment, they received specific training on psychological safety and trust.

The participants were third-year physical education students enrolled in a course on acrobatic sports didactics at a French-speaking Belgian university. In physical education, an important part of courses is practical, and students are used to (1) being active, (2) interacting with each other, and (3) receiving formative feedback from peers and professors. Fifty-one students followed the course in 2019–2020, and 56 students followed it in 2021–2022. Of these 107 students, 100 (94%) agreed to participate in the study, but among them, 11 were absent during the training session or did not participate in the peer assessment activity (both mandatory for the course). Therefore, the sample consisted of 89 students, 47 in the first cohort (control group) and 42 in the second cohort (experimental group). Sixty-nine percent of the participants were men. On average, participating students were 21.5 years old (SD = 1.79). Most participants (89%) indicated having already participated in peer assessment before, yet the professor of the course confirmed that students have not received training prior to this. There was no difference in terms of gender, age, or prior experiences with peer assessment between the control and the experimental groups.



2.2. Procedure and intervention

The study took place in the context of a course on the didactics of acrobatic sports. This course was built on prerequisites that students have acquired in previous courses (e.g., gymnastics, biomechanics), but students were novices in didactics. In parallel, they followed courses on other sports’ didactics. The course aimed to teach students how to develop relevant learning situations in acrobatic sports. To this end, students had to create an instruction sheet describing a learning exercise. This sheet consisted of a diagram illustrating the exercise, one or two instructions explaining how to perform it, and one or two criteria for success (an example is provided in Supplementary material). They also had to create a video of the exercise.

After completing the first draft of their sheet, students participated in the peer assessment activity on Moodle. Using a rubric created by the professor (second author), each student assessed the instruction sheet of seven of their peers (randomly assigned). The rubric is available in Supplementary material. For each criterion (diagram, video, instructions, success criteria, and overall coherence), students chose a level in the rubric and wrote qualitative feedback. After the peer assessment activity, students could improve their sheet before submitting it for the final assessment by the course’s professor. A description of all design elements of the peer assessment is available as Supplementary material using Panadero et al. (2023)’s reporting instrument.

As a course requirement, students from both groups participated in a 1-h session that prepared them for the peer assessment: the procedure of the peer assessment activity was detailed, they learned how to give effective feedback based on Hattie and Timperley (2007)’s feedback model, and they had the opportunity to practice in class. Directly after this session, a researcher (first author) provided the training to the experimental group. This 1-h training aimed to increase students’ perceptions of psychological safety, trust in the self as an assessor, and trust in the other as an assessor.

The training included three stages (see Figure 1). The first stage took place a week before the training session. To discover students’ thoughts on peer assessment and adapt the training based on it, we asked them to answer a few questions (such as “What are the disadvantages of peer assessment?”) using an interactive platform. The second stage included role-plays and discussions, two methods recommended to transform attitudes (Blanchard and Thacker, 2012). For the role-plays, students were split into groups of six and received a detailed roadmap with two role-play scenarios and instructions on how to play these scenarios and how to discuss them afterward. After performing and discussing the two role-plays, they stayed in sub-groups to summarize their discussions. The third and final stage was an open discussion with the entire class to summarize all the ideas. Based on the discussion, we created a mind map that students received a few days later. A detailed presentation of the training is available in the Supplementary material. The presence of a training session for the experimental group was the only difference between the groups, otherwise, the procedure was identical (see Figure 2). Students filled out questionnaires about their perceptions (pre-test and post-test) during the first and the last sessions of the course.

[image: Figure 1]

FIGURE 1
 Training session.


[image: Figure 2]

FIGURE 2
 Study timeline.




2.3. Measurements


2.3.1. Survey data

Students’ perceptions (trust in the self as an assessor, trust in the other as an assessor, psychological safety, and the importance of anonymity) were measured with a French translation of the scales of Rotsaert et al. (2018). These scales have been shown to be reliable and their items operationalize well the concepts as defined in the introduction of this study. Items were measured using a seven-point Likert scale ranging from 1 (totally disagree) to 7 (totally agree). Macdonald’s ω suggest good reliability (see Table 1).



TABLE 1 Reliability of survey scales.
[image: Table1]



2.3.2. Students’ feedback

To operationalize the quality of feedback, we used the distinction between verification and elaboration feedback (Shute, 2008). Verification feedback only tells students if their productions are correct or not, while elaboration feedback contains additional information to help students to arrive at the correct answer. Effective feedback contains both verification and elaboration (Shute, 2008).

To compare feedback provided by students from the control group to those provided by students from the experimental group, feedback from all students was coded. First, we divided each feedback into units of analysis following Strijbos et al. (2006)’s procedure. This resulted in a database of 2,874 units of meaning. Each unit of meaning was then coded according to the criterion it refers to (examples are provided in Table 2) and to the feedback style (examples are provided in Table 3). To code feedback according to their style (verification or elaboration), we relied on the coding scheme developed by Alqassab et al. (2018) that we adapted to the context of the present study. According to this scheme, elaboration feedback can be one of five types: correction, confirmation, justification, question, or suggestion. Given the very small number of meaning units belonging to the “confirmation” category, this category was omitted. Some units of meaning did not fit into any of these categories (e.g., “Good luck for the next step!”) and were classified as “other.”



TABLE 2 Example of feedback for each criterion.
[image: Table2]



TABLE 3 Example of feedback for each type.
[image: Table3]

To test inter-rater agreement, a second coder coded a random subsample of 287 units of meaning (i.e., 10% of the total). As the verification and correction feedback were more frequent than the other types, resulting in unbalanced marginals, the Gwet’s AC1 is more reliable than the Cohen’s κ (Black et al., 2016). The Gwet’s AC1 indicated a moderate to substantial agreement [Gwet’ AC1 = 0.61 (95% CI, 0.546–0.674), p < 0.001] (Gwet, 2014).



2.3.3. Students’ grades

To investigate the effect of the training session on students’ performance, the course professor assessed both the first draft and the final version of students’ instruction sheets. The first draft was assessed for research purposes only, students did not receive their grades and it did not affect whether they passed the course or not. The criteria provided to the students were slightly different from those that the professor used, in order to guide them more in the peer assessment. For example, the video, which was only there to help the global comprehension of the exercise, was in students’ criteria to ensure they would watch it. The criteria used by the professor to grade both versions were the following: “diagram,” “relevance of the situation,” “instructions,” and “success criteria.” Each criterion was scored out of 5, giving an overall score out of 20.




2.4. Data analysis


2.4.1. Survey data

There were some missing data for the questionnaire. In each cohort, some students were absent (e.g., due to illness) at the pre or post-test. We created an online version of the questionnaire and shared the link with absent students, but nevertheless, there was 17% of missing data at the pre-test and 7% at the post-test. There were no item-level missing data.

To handle these missing data, we used multiple imputations, which is considered the gold standard method when data are missing at random (Enders, 2010). The variables used for the imputations were the age, gender, and group (experimental or control), as well as the perceptions available (if the data were missing for the pre-test, we used post-test data and inversely). The analyses were conducted in R (version 4.1.0) with the “mice” package. Following von Hippel’s (2020) two-stage calculation, we calculated that we needed at least 22 imputations. Therefore, we did 30 imputations. We used Rubin’s rules (Rubin, 1987) to pool the results.

Once the data were imputed and pooled, linear mixed-effects models were conducted to test our hypothesis according to which an interaction effect would be present, with a higher increase in the experimental group.



2.4.2. Students’ feedback

To compare the proportion of feedback provided by students in the control group and the experimental group, we calculated a score between 0 and 1 for each student regarding each type of feedback. This score was calculated by dividing the number of feedback elements provided by the total number of feedback units that could have been provided. A score of 0 means that the student did not provide any feedback of this type, while a score of 1 means that the student provided feedback of this type at every opportunity. For example, a student who assessed seven peers on six criteria and provided 34 verification feedback had a score of 0.81 (34/42) for verification feedback. To investigate the impact of the training on the type of feedback given, Student’s t-tests and Mann–Whitney’s U tests were conducted on Jamovi (version 2.2.5).



2.4.3. Students’ grades

Given that students’ grades did not follow a normal distribution, we conducted Wilcoxon tests to investigate if there was an improvement in students’ performance. These analyses were conducted on Jamovi (version 2.2.5). Then, to test if the improvement was more important in the experimental group than in the control group, we calculated difference scores between the two versions (for the global version and each criterion) and conducted Mann–Whitney’s U tests to compare the difference scores between the control and experimental groups.

Spearman correlations between all study variables are presented in Table 4.



TABLE 4 Correlation matrix.
[image: Table4]





3. Results


3.1. Impact of the training on students’ perceptions

The mean scores and standard deviation of students’ perceptions of psychological safety, trust in the self as an assessor, and trust in the other as an assessor are display in Table 5.



TABLE 5 Means and standard deviations of students’ perceptions.
[image: Table5]

The level of psychological safety, trust in the self as an assessor, and trust in the other as an assessor were high at the pre-test. It means that students already felt safe and had positive perceptions of their own assessment abilities and those of peers before the training and the peer assessment activity.


3.1.1. Psychological safety

For psychological safety, the results show an absence of a significant effect. Contrary to our hypothesis, there was no significant interaction effect [t(1432.829) = 1.181, p = 0.238]. Moreover, the two groups were comparable [t(14187.907) = −0.957, p = 0.338] and, in both groups, the levels of psychological safety were not altered significantly from pre-test to post-test [t(362.903) = 1.161, p = 0.246].



3.1.2. Trust in the self as an assessor

Contrary to our hypothesis, there was no significant interaction effect for trust in the self as an assessor [t(1377.802) = −1.164, p = 0.245]. It is important to note that the two groups were not comparable. Levels of trust in the self as an assessor were higher in the experimental than in the control group [t(8621.171) = −2.054, p = 0.040]. In both groups, levels of trust in the self as an assessor did not change statistically from pre-test to post-test [t(359.655) = 1.327, p = 0.185].



3.1.3. Trust in the other as an assessor

There was no significant interaction effect for trust in the other as an assessor [t(980.787) = 1.282, p = 0.200]. As for trust in the self as an assessor, the two groups were not comparable, but the difference was in the other direction: levels of trust in the other as an assessor were higher in the control than in the experimental group [t(867.910) = −5.997, p < 0.001]. In both groups, levels of trust in the other as an assessor did not change statistically from pre-test to post-test [t(798.583) = −0.422, p = 0.673].




3.2. Impact of the training on the feedback provided by students

As shown in Figure 3, the pattern of provided feedback is rather similar for both groups. Verification feedback is frequently provided, but with important variability among students. Correction feedback is the second most frequent feedback, again with quite some variability. The other types of feedback (justification, question, and suggestion) are rarely provided.

[image: Figure 3]

FIGURE 3
 Box-plots of students’ scores for each feedback type in the control group and the experimental group. CG, Control Group; EG, Experimental Group.


Scores for verification, justification, question, and suggestion did not follow a normal distribution. Therefore, some Mann–Whitney U tests were conducted to test for differences between the two groups. There was no significant effect for verification feedback (U = 1,030, p = 0.472), question feedback (U = 1,072, p = 0.632), and suggestion feedback (U = 963, p = 0.218). However, there was a significant effect for justification feedback (U = 840, p = 0.020), but this effect was in the opposite direction compared to our initial hypotheses: students in the control group provided more feedback of this type than students in the experimental group did. A t-test was conducted for correction feedback given that, for this type of feedback, the scores followed a normal distribution. The results were similar to those for justification feedback: students in the control group provided more correction feedback than students in the experimental group [t(93) = 2.13; p = 0.036].



3.3. Impact of the training on students’ grades

First, the impact of the training on students’ performance was investigated with the global grade. Figure 4 illustrates the evolution of students’ grades for both groups.

[image: Figure 4]

FIGURE 4
 Evolution of students’ grades (on/20).


We started by testing if, for both groups taken together, there was an improvement in performance using a Wilcoxon test. It was the case (W = 546, p < 0.001, r = −0.491), which confirmed that students’ work in both groups improved after the peer assessment.

A Mann–Whitney U test was conducted to investigate if the improvement was more important in the experimental than in the control group. The effect was not significant (U = 915, p = 0.548), implying that we could not show that the grade improvement was different in the experimental (M = 0.29, SD = 0.74) and in the control group (M = 0.40, SD = 1.03).

Observing Figure 4, it seems like students from the control group performed better than those in the experimental group. Mann–Whitney’s U tests were conducted to check if these differences were significant. Students from the control group received a higher grade for their first draft (U = 588, p < 0.001) and for their final version (U = 559, p < 0.001).

Secondly, the analyses were conducted for each criterion. Wilcoxon tests’ results indicated that there was a significant grade improvement for the criteria “diagram” (W = 347, p = 0.003) and “relevance of the situation” (W = 70, p = 0.006), but not for the criteria “instructions” (W = 365, p = 0.167) and “success criteria” (W = 354, p = 0.599). The difference score between the two versions was calculated for the two criteria with a significant improvement and Mann–Whitney U tests were conducted to investigate if the improvement was different in both groups (see Table 6). There is only a significant difference for the criterion “relevance of the situation.” This difference is in the opposite direction of our hypothesis: students in the control group improved more than students in the experimental group did.



TABLE 6 Means, standard deviations, and Mann–Whitney U tests’ results for difference scores.
[image: Table6]




4. Discussion


4.1. General discussion

As a reminder, this study aims to investigate if a training on psychological safety and trust can reduce students’ concerns regarding peer assessment. Using an intervention design, a 1-h training session was provided to a group of students (N = 42), while a previous cohort served as a control group (N = 47). We examined whether the training session affected (1) students’ perceptions of psychological safety, trust in the self as an assessor, and trust in the other as an assessor, (2) the type of feedback they provided to their peers, and (3) their performance improvement following the peer assessment.

Our first hypothesis was that students’ perceptions of psychological safety, of trust in the self as an assessor, and of trust in the other as an assessor would increase more in the experimental than in the control group. The results did not support this hypothesis; in both groups, levels of students’ perceptions did not evolve significantly from pre-test to post-test. Our training did not have a visible impact on students’ perceptions. This result is not coherent with another study that also aimed at making students feel at ease before peer assessment but targeting perceptions of peer pressure (Li, 2017).

This absence of effect may be explained by students’ positive perceptions at the pre-test; mean scores were around five on a 7-point scale. Two factors could explain these positive perceptions. First, the majority of students in the sample (89%) had prior peer assessment experiences and such prior experiences have been found related to less negative attitudes toward peer assessment (Wen and Tsai, 2006). Second, some studies show that students’ perceptions of peer assessment may vary according to students’ majors (e.g., Zou et al., 2018). In this study, participants studied physical education, a major in which students know each other well. They are used to practicing sports together, both during and outside courses, and they excel at different sports, which allows them to help each other out a lot.

A consequence of the initial positive perceptions is that they could have been more difficult to affect. Indeed, most learnings follow a diminishing-returns curve: it begins slowly, increases exponentially, and then slows importantly when approaching mastery (Ritter and Schooler, 2001). This learning curve has been found for the acquisition of numerous intellectual and perceptual-motor skills (Rosenbaum et al., 2001). It implies that the most important improvement happens near the start, which suggests that it is at this time that a training will have its biggest impact. Even though in the present study we targeted attitudes and not skills, this reasoning may suggest that students’ perceptions may have been too high at the pre-test for the training to have a visible impact.

There was one exception regarding the high scores at the pre-test: trust in the other in the experimental group showed moderate scores at the pre-test. These were significantly lower compared to the levels of trust in the other as an assessor for the students in the control group. A possible explanation for these differences between groups could be the COVID-19 pandemic. The data collection for the control group ended just before the first lockdown in Belgium, while the data collection for the experimental group took place after on-and-off lockdowns for almost 2 years. The use of online teaching reduced contact with peers and had a deep impact on the way students could interact with each other (Alger and Eyckmans, 2022), which likely reduced the proximity students in physical education usually experience.

Our second hypothesis was that students in the experimental group would provide more elaborated feedback (including verification and an elaboration element such as correction, justification, question, or suggestion) than students in the control group. This hypothesis was not supported either; students in the experimental group did not provide any type of feedback in a higher proportion than students in the control group did. The absence of effects supporting our hypothesis is not surprising given the absence of visible effects of the training on students’ perceptions. Our initial hypothesis was that the training would increase students’ perceptions, which would incite them to provide more elaborated feedback. However, given that the training did not seem to affect students’ perceptions, this assumption did not hold anymore.

In addition, significant effects in the opposite direction of our hypotheses were observed: students in the control group provided more correction and justification feedback than students in the experimental group. This effect may be explained by the initial performance differences between the two groups. The higher grades received by students from the control group suggest they had a better understanding of the course, which could explain why they seemed able to give more elaborated feedback than students in the experimental group. It is known that higher-performing students tend to provide more useful feedback to their peers (Wu and Schunn, 2023). This explanation is supported by the positive correlations between students’ grades for their first draft and the proportion of question feedback provided.

Our third hypothesis was that students’ performance would improve more in the experimental than in the control group. We started by looking at whether there was a performance improvement. As expected, in both groups, students’ grades were higher for their final version than for their first draft. More precisely, students improved their grades for the criteria “diagram” and “relevance of the situation,” but not for the criteria “instructions” and “success criteria.” The particularity of these last two criteria is that students must master both higher-order aspects (e.g., find the most relevant instruction for the exercise) and lower-order aspects (e.g., write the instruction with adequate vocabulary and without spelling mistakes). If students only acted upon peer feedback on lower-order aspects – which prior research has shown that students tend to do (e.g., Aben et al., 2022; Van Meenen et al., 2023)—and left important problems with higher-order aspects, the improvement would not result in a higher grade from the professor.

The comparison of the performance improvement in the control and the experimental group did not support our hypothesis that students from the experimental group would improve more than those in the control group. The performance improvement was similar in both groups for the global grade. Here too, one could argue that it is due to the absence of a visible impact of the training on students’ perceptions. Our initial hypothesis was that the training would increase the perceptions of students from the experimental group, which would allow them to gain more from the peer assessment than students from the control group. Given that the training did not seem to affect students’ perceptions, the assumption that students from the experimental group would improve more did not hold anymore.

On the contrary, considering that students in the control group trusted their peers more, they are expected to benefit more from their feedback (van Gennip et al., 2010). We would therefore expect a larger improvement in the control than in the experimental group. This was the case, but only for the criterion “relevance of the situation” (a criterion for which an improvement is only possible if important changes were made). For this criterion, students who trust their peers may have considered their feedback more carefully and, therefore, improved their performance. An element that supports this is the moderate positive correlation between students’ perceptions of trust in the peer as an assessor and the performance gain for the criteria “relevance of the situation.”



4.2. Pathways for future research

All results taken together, we could not find evidence supporting the training’s efficacy. There may be several reasons for this finding, which should be investigated in future research.

First, some limitations of the study may have prevented us to find an effect of the training. As the study was conducted in a natural setting, it was impractical and unethical to use random sampling (Cohen et al., 2007). Therefore, we used a quasi-experiment with pre-and post-test design with two cohorts of students. Although this design is relatively strong, having the two groups participating in the study in different years hindered the comparability between the control and the experimental groups, especially in this case with a pandemic occurring in between. Students in the experimental group participated in this study after experiencing several lockdowns during which the majority of their classes were held online. Online teaching due to the COVID-19 pandemic deeply impacted interactions between students (Alger and Eyckmans, 2022) and students’ learning (Di Pietro, 2023), which could explain the differences between the two groups at pre-test. To ensure group comparability while remaining ethical, future studies could be conducted in a course with a large cohort of students and multiple peer assessment opportunities. In this context, a waiting list control group would be possible (Elliott and Brown, 2002); the training could be introduced at different times for different groups of students so that it would be possible to compare them while still allowing every student to benefit from the training before the outcomes of peer assessment could impact their grades.

Another limitation is linked to the population of the study. As explained before, the perceptions of psychological safety, trust in the self as an assessor, and trust in the other as an assessor of students participating in the study were already quite positive at the pre-test, which could have made it more difficult to affect them (Ritter and Schooler, 2001). Future studies could investigate the impact of the training on students who have negative perceptions of psychological safety and trust at baseline. These studies could be conducted with students for whom more concerns related to peer assessment could be expected, such as students who never experienced peer assessment before (Wen and Tsai, 2006) or students who are studying humanities (Praver et al., 2011).

Second, it is possible that the training had both positive and negative impacts on students’ perceptions, which canceled each other out. During the training, students had to opportunity to think about and discuss their concerns linked to peer assessment. If students feel safe and had trust in themselves and their peers before the training, which seems to be the case, the training may have challenged these positive perceptions at first, before positively affecting them. For trust in the self as an assessor more particularly, the training may have both allowed students to acquire skills in providing feedback and to realize that they may have overestimated their skills before. Indeed, according to the Dunning-Kruger effect, unskilled people overestimated themselves due to their lack of skills (Kruger and Dunning, 1999).

Third, the training could be more effective with a smaller students per instructor-ratio. In the study, the relatively large number of students made it difficult for the instructor to visit each group, while they were role-playing, which is important to keep students on task, answer their questions, and provide suggestions (Bolinger and Stanton, 2020). Moreover, to ensure student participation, group discussions were also conducted in small groups and, therefore, could not be facilitated by an instructor, contrary to what is recommended (Blanchard and Thacker, 2012). Future studies could investigate the efficacy of an improved version of the training, with more time for role-plays and discussions, diverse training methods, and more instructors to guide the students.

In addition, choices made to keep training time-and cost-efficient may have reduced its efficacy. Our objective was to create a training that could easily be implemented in any higher education course. Therefore, the training had been designated so that it was short enough to fit into the busy course schedules and so that a single instructor could train a group of about 50 students. At the same time, to overcome a limitation of the training on psychological safety developed by Dusenberry and Robinson (2020), our training almost exclusively contained active-learning methods, namely role-play and group discussion. Active-learning methods and interactions between learners are indispensable for learning, but they require time (Martin et al., 2014), which was limited in our 1-h session. Students only participated in two role-plays (one as active participants, and one as observers), while it is recommended to have three sets of role-plays (Blanchard and Thacker, 2012). Moreover, with a 1-h session, it was not possible to combine more than two training methods, although this combination enhances training effectiveness (Martin et al., 2014). Although short training is effective to impact peer pressure (Li, 2017), longer training may be required to impact psychological safety and trust, because as Hunt et al. (2021) argued it is difficult to foster psychological safety.

It is also possible that given this difficulty to foster psychological safety (Hunt et al., 2021), a training is not an effective way to affect it. The only other study we know of that tried to affect psychological safety through training did not find a significant effect either (Dusenberry and Robinson, 2020). Even when designing the training with this study’s limitations in mind to overcome, we did not find a significant impact of the training on students’ perceptions of psychological safety. This would suggest that, contrary to peer pressure (Li, 2017), psychological safety is a factor that cannot be effectively enhanced through a training, and that other kinds of interventions are needed.

To the best of our knowledge, the present study is the first that aims to incite trust in the self and the peer as an assessor through training. While the results of the present study indicate an absence of effect, more studies are warranted. Concluding that trust cannot be positively affected by a training appears premature.

To have an intervention that is both feasible and effective, a possibility could be to use guidance during peer assessment, eventually in combination with a 1 or 2-h training session prior to the peer assessment exercice. Prior research found that guidance can enhance the peer assessment process (e.g., Bloxham and Campbell, 2010; Harland et al., 2017; Misiejuk and Wasson, 2021). Three types of guidance could also enhance students’ perceptions of psychological safety and trust. The first is the use of backward evaluation, the feedback that an assessee provides to his/her assessor about the quality of the received feedback (Misiejuk and Wasson, 2021). The second is the use of cover sheets, sheets that allow an assessee to ask specific questions and explain what type of feedback they would like to receive (Bloxham and Campbell, 2010). The third is the use of a rebuttal, a text that assessee must write to explain why they found the received feedback relevant or not and justify how they acted upon it (Harland et al., 2017). These sorts of guidance could help students realize they are not passive recipients of feedback, but that they can critically appraise the feedback they received and that they can improve themselves in providing feedback, and therefore, could enhance their perceptions. Future studies could investigate if, combined with a training session, these kinds of guidance have positive impacts on students’ perceptions of psychological safety and trust.

Besides testing the effectiveness of the training we developed, a second aim of this study was to investigate the impact of an increase in students’ perceptions of psychological safety and trust in the self and the other as assessor on peer assessment outcomes. Given that we could not find any impact of the training on students’ perceptions, we have no evidence that an increase in psychological safety or trust would result in higher quality feedback or bigger performance improvement. However, there was a correlation between students’ perceptions of trust in the peer as assessor and their performance gain for one of the criteria (“relevance of the situation”). Previous research found that trust in the other as an assessor is a predictor of students’ learning following a peer assessment activity when learning is measured by asking students if they feel they have learned (van Gennip et al., 2010). Our result corroborates this positive relationship between trust in the other and learning, with the learning being measured by students’ grade improvement in our study.

The relationship between perceptions of trust in the other and performance improvement did not seem to be explained by the quality of feedback given by students (there was no significant correlation in our study). However, the quality of provided feedback is not the only variable that could mediate the relationship between students’ perceptions and their performance improvement, feedback uptake could also play an important role. Some studies show that peer feedback uptake tends to be low and that students make few revisions following peer assessment (e.g., Winstone et al., 2017; Berndt et al., 2018; Aben et al., 2022; Bouwer and Dirkx, 2023; Van Meenen et al., 2023). Possibly, this low feedback uptake is linked to low levels of psychological safety and trust, but empirical evidence is lacking on this. Future research on the relationship between students’ feedback uptake on the one hand and their perceptions of psychological safety and trust on the other hand is warranted.



4.3. Conclusion

This study aimed to investigate the efficacy of a training session created to enhance students’ perceptions of psychological safety and trust before a peer assessment activity. Findings suggested that students’ perceptions are related to students’ performance improvement, which confirms that it is important to develop interventions targeting these perceptions. Contrary to our hypotheses, we could not find evidence of the training’s effectiveness on students’ perceptions, students’ performances, or the type of feedback provided by students. This absence of visible impact could be explained by limitations of the study, or by limitations of the training in itself. Future studies could investigate if an improved longer version of the training would be more effective, or if the training should be combined with other guidance during peer assessment.
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Psychological safety Example item: In this group, 1 can share my opinion without hesitation 4 091 091 086 090
“Trust i the selfas an assessor Example item: I feel I am able to assess my peers 7 092 0.5 0.90 093
Trust in the other as an assessor Example item: I think my peers are able to give me 6 069 085 0.8 082

objective feedback
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Criteri Example

Diagram For the shape of the diagram, there is just the fact that one pushes on the palm of the hand and not on the fingers
Video Properly executed movement

Overall coherence Overall coherence: Good, nothing to say, simple and clear

Instructions ‘The instructions are very clear and precise, we know at what moment to push the shoulders and to pull the heels
Success criteria Another criterion for success that you could have used instead is to reach far with your hands on the jumping table

Global Great work!
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Control group

Experimental group

Pre-test

Post-test

Psychological safety
“Trust in the selfas an assessor

Trust in the other as an assessor

Pre-test Post-test
5.24(0.92) 5.4 (1.00)
4,96 (0.68) 517(0.78)

5(0.62) 4,99 (0.85)

5(1.22)
540 (0.85)

4.07 (1.04)

5.42(1.14)
5.35(0.93)
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Type Example

Verification Success criteria: very good

Correction 1 think it would be more correct if the arms (Figures 2, 3) and legs (Figure 3) were aligned

Justification [To say “maintain muscular tension’ is not an instruction] in the sense that in almost all exercises you have to maintain muscular tension
Question Where do we need to jump? And how?

Suggestion Twould have written for example: “do not exceed 1/3 of the big mattress”
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