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When participating in peer feedback, students typically act as either providers or recipients. While existing
research indicates these roles may influence learning in different ways, evidence on their specific effects remains
scarce. This study investigated the impact of peer feedback roles on task performance, perceptions of learning
and trust, and emotions. Using a repeated-measures quasi-experimental design, 95 undergraduate Physical Ed-
ucation students completed a task, were randomly assigned to the provider or recipient role, and then completed
a second task. The results showed no significant differences between roles in improvements in task performance

or perceived learning, although both roles significantly improved over time. Role assignment also did not affect
trust in oneself or peers, nor the intensity of epistemic emotions. Overall, these findings suggest that, in the short
term, taking the role of provider or recipient leads to similar learning outcomes.

1. Introduction

Peer feedback is a learning activity in which individuals or small
groups exchange, reflect on, and act upon feedback regarding their
performance on a specific learning task. Its primary goal is to achieve
shared and individual learning objectives, whether implicit or explicit
(Algassab et al., 2018a). Peer feedback falls under the broader category
of peer assessment and focuses on the exchange of qualitative comments
(e.g., Algassab et al., 2019). During the peer feedback process students
can take on two distinct roles: providers or recipients of feedback
(Reinholz, 2016). As providers, students leverage their knowledge and
skills to review, clarify, and correct their peers' work (Kim, 2009). As
recipients, they receive feedback from their peers, which they can use to
enhance their task performance, develop self-regulated learning strate-
gies, and strengthen critical thinking skills, among other benefits

(Tsivitanidou & Constantinou, 2016).

With the aim of understanding student learning through provision
and reception of peer feedback, extensive research has focused on its
impact on learning outcomes, like task performance, as supported by
numerous reviews and meta-analyses (Double et al., 2020; Li et al.,
2020). Moreover, researchers have investigated how peer feedback in-
fluences other relevant outcomes, such as students’ perceptions and
emotions (Panadero et al., 2023). The influence of peer feedback on
perceptions, such as perceived learning (e.g., Nicol et al., 2014) or
perceptions of trust (e.g., Cheng et al., 2023), is particularly pertinent,
given its connection to student motivation and engagement in learning
activities (Bandura, 1978). Similarly, emotions play a crucial role in
students engagement and academic success (Pekrun &
Linnenbrink-Garcia, 2012). Accordingly, studies have shown that peer
feedback, can significantly influence students' emotions, both through
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the provision (Algassab et al., 2019) and reception of peer feedback
(Cheng et al., 2014).

However, research on the effects of peer feedback on the above-
mentioned variables has often either examined both roles, provider
and recipient, without distinguishing between them (e.g., Cho & Mac-
Arthur, 2011; Gielen et al., 2010) or focused exclusively on only one role
(e.g., Algassab et al., 2019; Berndt et al., 2018; Strijbos et al., 2010).
Recently, an increasing number of correlational studies have begun to
explore both roles simultaneously, focusing especially on the quality and
quantity of the feedback provided or received (Wu & Schunn, 2020,
2023; Zong et al., 2021). Going even further, a more reduced group of
studies have explored both roles and compared them in terms of learning
outcomes (e.g., Huisman et al., 2018; Ion et al., 2019; Lundstrom &
Baker, 2009). This effort is particularly relevant, as it helps to identify
how students learn differently from peer feedback provision versus
feedback reception, which ultimately, allows for the identification of
role-specific needs through direct contrast between the two roles (e.g.,
lon et al., 2019). However, disentangling the effects of providing and
receiving feedback remains challenging, and many studies do not fully
isolate the unique contributions of each role (Double et al., 2020). As a
result, a significant gap remains in advancing the comparison between
peer feedback roles, despite the progress made by the studies mentioned
above. The following section reviews prior research comparing the ef-
fect of peer feedback roles on key learning outcomes and highlights the
specific gap this study addresses.

1.1. Peer feedback roles and task performance

The effect of peer feedback and task performance has been a central
focus of research. Reviews (Panadero et al., 2018; van Zundert et al.,
2010) and meta-analyses (Double et al., 2020; Yan et al., 2022) show
that peer feedback can positively impact task performance. It has been
suggested that the two roles might not impact equally on task perfor-
mance, as students activate distinct cognitive processes (Aben et al.,
2024; Bauer et al., 2023). Along these lines, it has been pointed out that
the recipient role might be more passive as students might not know
what to do with the feedback received from the provider, hindering its
impact on task performance (Gielen & De Wever, 2015). However, this is
still an open question since most of the studies typically examine the
overall impact of peer feedback on task performance without dis-
tinguishing between the differential effects of the two roles, providers
and recipients (Double et al., 2020). Moreover, the scarce empirical
evidence comparing the effects of providing and receiving feedback on
task performance yields mixed findings.

Few (quasi-)experimental studies comparing both roles exist. This
includes: Crinon and Marin (2010), Lundstrom and Baker (2009),
Huisman et al. (2018), and Zamorano et al. (2025). On one hand, Crinon
and Marin (2010) and Lundstrom and Baker (2009) found that students
who provided peer-feedback on a writing task outperformed those who
only received peer-feedback. On the other hand, Huisman et al. (2018)
and Zamorano et al. (2025) found no significant differences between
roles on improvement in task performance. In Huisman et al.’s (2018)
classroom-integrated intervention students who acted as feedback pro-
viders or recipients equally showed significant gains. The study by
Zamorano et al. (2025) was conducted in a single-session laboratory
setting and revealed no significant gains in task performance. While
these results may appear balanced, differences in study designs, tasks,
and contexts likely contribute to these divergent findings. In particular,
Zamorano et al.’s (2025) laboratory-based study isolated the roles under
highly controlled conditions. Therefore, further classroom-based in-
terventions, similar to those by Crinon and Marin (2010) and Lundstrom
and Baker (2009), are needed to examine whether the effects observed
in laboratory settings replicate in authentic learning environments. Such
efforts would provide a clearer understanding of how provider and
recipient roles differentially affect task performance across contexts.
Yet, focusing solely on performance outcomes overlooks the inherently
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social and multifaceted nature of peer feedback. As highlighted by
Panadero et al. (2023), its effectiveness is also shaped by personal and
interpersonal factors, particularly students’ perceptions, which play a
critical role in how feedback is received and acted upon.

1.2. Peer feedback roles and perceptions

In educational contexts perception refer to students’ beliefs and at-
titudes about their learning experiences. They have received extensive
attention in the broader education field since they have the potential to
influence motivation and engagement in learning activities, which, in
turn, affects learning outcomes (Bandura, 1978). In the peer feedback
field, there has been growing recognition of how peer feedback shapes
students’ perceptions, which have become one of the most extensively
studied outcomes of peer feedback (Alqassab et al., 2023). This attention
is well deserved, since peer feedback shapes students’ perceptions,
which at the same time influence their engagement in later learning
activities and future peer feedback cycles (Panadero et al., 2023). Some
of the perception that can shape the peer feedback process are percep-
tions of learning or trust in oneself and in peers as providers of peer
feedback (Senden & Coertjens, 2024). Although research has explored
the effects of providing and receiving peer feedback on student per-
ceptions, recent studies suggest that these roles may have distinct in-
fluences on them (lon et al., 2019; Martin & Sippel, 2021; Mulder et al.,
2014). These efforts are valuable because they help identify differences
between feedback roles that may need to be addressed. For instance,
students may perceive higher learning or greater trust in one role than in
the other, potentially leading to disengagement with the less preferred
role, despite its learning potential. The following section reviews the
evidence related to these differences.

1.2.1. Perceptions of learning from peer feedback

Perception of learning is one dimension that researchers have been
particularly interested in, especially regarding how different peer
feedback roles influence it. This focus is important because perceptions
influence engagement, and if students generally perceive more learning
in one role, targeted support may be needed for the less preferred role,
given that both roles can enhance learning. So far, some evidence has
suggested that students often perceive greater learning gains when
providing rather than receiving peer feedback (lon et al., 2019; Martin &
Sippel, 2021; Mulder et al., 2014). Meanwhile, other studies argue that
students perceive similar learning benefits from both roles (Cao et al.,
2019; Ertmer et al., 2007; Nicol et al., 2014, Zamorano et al., 2025).

However, despite the extensive attention perceived learning has
received regarding role effects, the majority of these studies rely on
student testimonies and lack a (quasi-)experimental design. Two notable
exceptions form the above-mentioned studies comparing students per-
ceptions as providers and recipients, addressed this limitation by using a
quasi-experimental design to assess both the significance and magnitude
of this difference (Martin & Sippel, 2021; Zamorano et al., 2025). Martin
and Sippel (2021) compared three student groups: a control group, a
recipient group, and a provider group. Both providers and recipients
showed significant differences in perceived learning at the post-test,
with providers exhibiting a significantly greater perceptions of
learning (medium effect size). Nonetheless, their analysis did not
directly compare the magnitude of change between the groups, making
it unclear whether the provider group's improvement overtime was
larger or smaller than the others. Meanwhile, Zamorano et al. (2025)
was able to compare roles directly by conducting a laboratory-based
study in which students participated in both with-in a single session,
which enabled a controlled comparison. They found no significant dif-
ference in students' perceptions of learning between the two roles.
However, the laboratory setting may have limited the generalizability to
authentic classroom peer feedback as students worked individually in
the laboratory with standardized feedback and peer solutions. This may
not fully represent how students experience peer feedback in real
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classroom setting like Martin and Sippel (2021). Accordingly, given the
limited number of (quasi-)experimental studies and the limitations and
mixed findings of the existing research, more studies, particularly
classroom-based ones such as Martin and Sippel (2021), are needed to
confirm differences in perceived learning.

1.2.2. Perceptions of trust as providers and recipients

Peer feedback can also influence students perceived trust both in
themselves and in their peers as competent providers of peer feedback
(Panadero et al., 2023; Senden & Coertjens, 2024). Previous research
has examined trust separately either from the perspective of providers
and the recipients (Rotsaert et al., 2017; van Gennip et al., 2010) as well
as how prior trust in peer feedback affects future engagement and out-
comes (Carlsson Hauff & Nilsson, 2022). However, few studies have
directly investigated how adopting the role of either provider or recip-
ient shapes students’ trust in themselves and in their peers as providers
of feedback. Trust can directly influence students’ willingness to engage
in the peer feedback and consequently influence learning outcomes like
task performance (Carless, 2012; Cheng & Tsai, 2012). Consequently,
understanding if and how trust is shaped differently by the specific role
can help provide more targeted support for that role if indeed needed.
Under that premise, in a qualitative study, Zhan (2024) highlighted
students' particularly distrust toward their peers’ competence as pro-
viders. Following this results, with the aim of testing the significance
and size of this effect, Zamorano et al. (2025) directly measured the
effect of role on students’ trust, on an experimental design, finding no
significant difference between providers and recipients. While both
studies are valuable, they are insufficient to determine whether peer
feedback roles have an effect on students’ perceived trust, especially if
considering exploratory nature of Zhan (2024) and the laboratory
setting of Zamorano et al. (2025), which while controlled might not
reflect the reality of a classroom environment. Thus, whether peer
feedback roles have a significant effect on students’ perceptions of trust
remains an open question. Addressing this gap calls for research in
classroom settings that can robustly isolate the effect of roles on
perceived trust. Beyond perceived learning and trust, which have begun
to receive growing attention in studies comparing provider and recipient
roles, other intrapersonal factors equally central to learning from peer
feedback remain underexplored, like emotions.

1.3. Peer feedback roles and emotions

According to Pekrun (2024), epistemic emotions, emotions emerging
from cognitive conflicts and challenges within learning tasks, play a
crucial role in shaping students’ engagement and the amount of effort
students invest in a learning task. In peer feedback settings, these
emotions become particularly relevant because the provision and
reception of feedback involve different cognitive processes (Aben et al.,
2019; Bauer et al., 2023) which may, in turn, lead to different emotional
experiences (Panadero et al., 2023). For example, stronger feelings of
confusion when receiving feedback may stem from an incongruity be-
tween students’ perceptions and their peers’ comments, which can lead
to abandoning the task due to a lack of control (Algassab et al., 2019). In
contrast, confusion during feedback provision may arise from difficulties
in understanding the peer’s task, resulting in vague or incomplete
feedback. These dual dynamics also extend to frustration, curiosity and
other epistemic emotions (Pekrun, 2024; Pekrun & Stephens, 2011).
Some studies have tentatively explored this “emotional duality”: Bhar-
uthram and van Heerden (2023) conducted a qualitative study that
catalogued providers and recipients emotions (e.g., joy, annoyance) and
grouped them into broad positive versus negative categories. Although
both roles exhibited a similar emotional response, the study’s design
could not show how intensely each emotion was experienced, nor
whether these intensities differed by role. Accordingly, further evidence
is needed as understanding these role-specific emotional patterns would
deepen our knowledge of how students process peer feedback. Our focus
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is to explore whether there are epistemic emotions (e.g., curiosity,
enjoyment, confusion) that are more prominently elicited depending on
the role, provider and recipient. Such insights have practical implica-
tions for instructional design, highlighting the importance of preparing
students to manage both the emotional and cognitive demands associ-
ated with each role.

1.4. Aim, research questions (RQ) and hypotheses

Our aim is to examine the effects of peer feedback roles (providing or
receiving) on changes in (RQ1) task performance, (RQ2) students’ per-
ceptions of learning and trust, and (RQ3) epistemic emotions. Our
research questions (RQ) and hypotheses (H) are as follows:

RQ1. What is the effect of peer feedback roles on changes in task
performance?

H1. Based on prior research showing no significant performance
differences between roles (Huisman et al., 2018; Zamorano et al., 2025),
we hypothesize that providers and recipients will show similar im-
provements in task performance.

RQ2. What is the effect of peer feedback roles on students’ changes
in perceptions of learning (RQ2.1) and trust (RQ2.2)?

H2. Based on results of Zamorano et al. (2025) which found no
significant role-based differences in either perceived learning or trust
therefore we hypothesize that changes in both perception will not differ
significantly between students who provide feedback and those who
receive peer feedback.

RQ3. What is the effect of peer feedback roles on the intensity of
epistemic emotions?

H3. Due to the lack of previous empirical evidence, we did not
formulate a hypothesis for this research question, making it an explor-
atory investigation.

2. Method
2.1. Sample

During the second semester of the academic year, 167 third- and
fourth-year Sport Sciences and Physical Education students from a
Spanish public university voluntarily participated in this study. They
completed initial control measures: previous task related knowledge and
previous peer feedback and rubric self-efficacy. Then, they enrolled in a
three-week intervention with three measurement points (control mea-
sure, pre-test, and post-test). Following guidelines to ensure data quality
Acock (2005), participants with more than 10 % missing data per var-
iable at any time point were excluded, resulting in a final sample of 95
students. For the remaining participants (n = 95) with incomplete re-
sponses, we applied a 10 % threshold for missing data per variable,
following Acock (2005). If missing data fell below this threshold, we
tested for the Missing Completely at Random (MCAR) assumption. As
the assumption was met, we applied Expectation-Maximization (EM)
imputation, as recommended by Acock (2005).

After this process, we retained 95 participants with complete data
across all measurement points. The final sample consisted of 30 female
and 65 male students (Mage = 21.53; SD,ge = 1.84). Students from each
year group were simultaneously divided into pre-configured groups:
Third-year students were enrolled in "Pedagogy of Physical Education"
(yeyear = 52; Nyyear.a = 30, Nyyear.p = 22) and fourth-year students were
enrolled in "Leisure and Outdoor Activities" (Neyear = 43; Nyyear-a = 22,
Neyear.8 = 21). To assess statistical power, we conducted a sensitivity
power analysis to determine the minimum effect size detectable given a
fixed sample size, desired statistical power, and alpha level (Lakens,
2022b). As for the Generalized Linear Mixed Model (GLMM) analyses,
power estimation remains complex due to the lack of openly available
raw datasets with similar structures (Kumle et al., 2021). Consequently,
we used G*Power to conduct sensitivity analyses for the three research
questions. For RQ1 and RQ2, we ran repeated-measures ANOVAs
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(within-subjects and within-between interactions) with 80 % power and
an o = .05. The results indicated that our analyses were sensitive enough
to detect small-to-medium effect sizes for within-subjects (d =.370) and
interaction effects (d =.290). For RQ3, we conducted a sensitivity
analysis for a one-way between-subjects ANOVA with the same pa-
rameters (80 % power, @ =.05), which revealed that our analysis was
sensitive to medium effect sizes (d =.580).

2.2. Design

We employed a between-subjects experimental design with repeated
measures to examine how peer feedback roles influence changes in task
performance, perceptions of learning, and trust. Epistemic emotions
were measured only at post-test, after either providing or receiving peer
feedback, as we did not examine the effect of roles over time. The study
included 95 participants who had complete data across all measurement
points (see Fig. 1). Following the control and pre-test phase, participants
assigned by they pre-configured university groupings, to one of two
conditions: peer feedback providers (N = 51; nyeyear.a = 30, Neyears = 21)
or recipients (N = 44; neyears = 22, Neyeara = 22). The study was
approved by the Deusto University Research Ethics Committee (Refer-
ence: ETK-19/23-24). Prior to participation, all students provided
informed consent.

2.3. Materials

2.3.1. Task performance task: orienteering map analysis task

Task performance was measured using scores from two writing tasks
that students completed in class: one before acting as providers or re-
cipients, depending on their assigned condition, and one after (Task 1
and Task 2, Appendix A). The task assessed students' ability to orient
themselves and interpret map information according to the rules of the
orienteering sport discipline. For the task, students were given a topo-
graphic map with a marked trajectory (see Appendix A). To successfully
complete the task, students had to make a written report of the trajectory
marked on the map and include five key elements: geographic space
description, map symbol interpretation, land use analysis, contour line
interpretation, and three-dimensional landscape analysis. The
geographic space description required students to identify terrain fea-
tures such as valleys, hills, and plains, along with significant landmarks
like rivers, roads, and forests, to establish orientation. Map symbol
interpretation involved identifying key elements along the route,
including trail intersections, elevation markers, water bodies, and
vegetation types. Land use analysis required students to distinguish
between residential, industrial, agricultural, and conservation areas and
explain how this influenced navigation. Contour line interpretation
focused on assessing elevation and slope variations, recognizing how
inclines, descents, or flat areas affected the route. Finally, three-
dimensional landscape analysis involved integrating an understanding
of terrain features and contour lines to identify elevation changes,
ridgelines, depressions, and natural obstacles that could impact navi-
gation. These five elements ensured a comprehensive spatial analysis,
guiding students in applying topographic and navigational skills
effectively.

2.3.2. Rubric

A rubric developed by the first and fourth authors was used to score
the orienteering map analysis task. The rubric consisted of five criteria,
rated on a scale from 0 (lowest) to 4 (highest) (see Appendix B). To score
students orienteering map analysis tasks and ensure reliability, the first
author and a research assistant independently scored 15 % of randomly
selected student responses. Cohen’s Kappa (k) was used to assess inter-
rater reliability (McHugh, 2012). If the agreement did not meet the
acceptable threshold (x >.80), discrepancies were discussed and
resolved, and the process was repeated with another randomly selected
15 % of responses. This procedure continued until the inter-rater
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agreement reached an acceptable level. After three rounds, a final
Kappa coefficient of x = .896 was achieved.

The rubric had another use beyond ensuring construct validity when
scoring the task (Jonsson & Svingby, 2007). Since the intervention was
embedded in a real classroom context, students had access to the same
rubric throughout the completion of the task and the peer feedback
activity. Specifically, the rubric aimed to help students understand
performance expectations and use these criteria as a reference point
during the provision or reception of feedback. The rubric provided to the
students did not include scores but rather proficiency criteria (from
inadequate to excellent). Given the central role of the rubric in guiding
students’ engagement with the task and peer feedback, we also
measured students’ prior self-efficacy in rubric use as a control measure.

2.4. Instruments

2.4.1. Prior knowledge test

Prior knowledge was assessed as a control measure (Cho & Mac-
Arthur, 2010) using a multiple-choice test designed by the fourth author,
who is a subject matter expert. The test consisted of 11 multiple-choice
questions, each with only one correct answer, with a resulting score
from O to 11. This assessment measured students' pre-existing knowl-
edge of map interpretation and decoding within the context of orien-
teering. The prior knowledge test can be found in Appendix C. The
reliability assessed using McDonald’s omega, was @ = .418, which is
modest; however, given the test’s design to sample a broad range of
subskills with a limited number of items, together with the absence of
baseline group differences and its expected behavior as a covariate in the
GLMM, we consider it an adequate control measure.

2.4.2. Questionnaires

The internal structure of the not validated but previously used scales
Peer Feedback Provision Questionnaire and Feedback Receiving Ques-
tionnaire was assessed using confirmatory factor analysis (CFA)
(Bandalos & Finney, 2019; Sun, 2005). Adjustments were made to
ensure construct alignment. A detailed description of this process pro-
vided in Supplementary Material 1. We now present the final scale
structure, the number of items, and their respective reliability measures,
assessed using McDonald's Omega (Q) (Mcneish, 2017).

Peer Feedback and rubric use self-Efficacy (Ad-Hoc). As a control
measure, students completed three items assessing their prior perceived
self-efficacy in providing peer feedback (e.g., “How capable do you feel of
giving and receiving feedback from a classmate?") and another three items
for using rubrics (e.g., “How capable do you feel of using a rubric when
completing a class assignment?"), as both tasks were integral to later stages
of the study. Responses were rated on a five-point Likert scale, ranging
from 1 ("None") to 5 ("Excellent"), capturing their perceived self-efficacy
before engaging in these activities.

The Peer Feedback Provision Questionnaire (PFPQ; Algassab
et al. (2018b, 2019) and Peer Feedback Receiving Questionnaire
(PFRQ; Zamorano et al. (2025). We employed this previously used in-
strument (Alqassab et al., 2018b, 2019) to measure changes in students'
perceptions of learning and trust as feedback providers or recipients.
The scales were adapted to allow us to measure these two constructs
separately for each role, enabling direct comparisons, as most existing
instruments typically combine both roles within the same measures. The
consists of 31 items organized into two sub-scales, each rated on a
7-point Likert scale (1 = "Strongly disagree" to 7 = "Strongly agree").
The sub-scales include: Learning from Peer Feedback (LR/PF (17 items)
"Providing/receiving peer feedback motivates me to modify my own work")
and Trust’ in Peer Feedback (TR/PF (14 items), "I believe that I have the

5 In the original scale, the authors labelled this subscale as confidence in peer
feedback. The label trust was adopted in this study because the items align with
the wording of items in other studies measuring trust in peer feedback.
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Second session. Week 2
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Fig. 1. Detailed illustration of the study procedure.

competence to provide/receive peer feedback.”). All sub-scales demon-
strated high reliability, with Learning from Peer Feedback (2 =.948)
and Trust in Peer Feedback (£2 =.945) indicating that the scales as a
whole showed strong reliability.

Epistemically-Related Emotion Scales (EES) (Pekrun et al., 2017).
We used this instrument to measure the effect of roles on the intensity of
epistemic emotions. The short scale by Pekrun et al. (2017) has two
elements, the seven epistemic emotions, each represented by a
single-word item, Surprise, Curiosity, Enjoyment, Confusion, Anxiety,
Frustration, and Boredom and the intensity the experience this emotions.
Participants rated the intensity of each emotion on a five-point Likert
scale, ranging from 1 ("Not at all") to 5 ("Very strong"). Trevors et al.
(2017) groups them in two subscales: Positive (Curiosity, Enjoyment)
and Negative (Confusion, Frustration, Anxious, Bored, Surprise). We
calculated the mean of Positive and Negative while also analyzed each
emotion independently.

2.5. Procedure

Participants were enrolled in a curricular activity as part of two
different courses within the Sports Sciences degree, both lectured by the
same teacher, the fourth author. Third-year students were enrolled in
"Pedagogy of Physical Education" who were divided into two pre-
configured groups (n:’year = 52; ns’year-A = 30, ns’year-B = 22).
Fourth-year students were enrolled in "Leisure and Outdoor Activities"
with the same division (n«’year = 43; n«year-A = 22, n«’year-B = 21).
The experimental procedure was identical for both year groups.
Participation in the study activities was mandatory as they were part of
the curriculum of both subjects and counted toward classroom atten-
dance; however, participation in the study itself was voluntary.

The intervention spanned three weeks (from the second to the fourth
week of February 2024) and consisted of three structured sessions, one
per week, each lasting two hours.

In Session 1, students attended a regular class session, where they
received a briefing on the intervention, provided informed consent, and
completed baseline self-report measures. These included a prior
knowledge test, an ad-hoc scale on self-efficacy in peer feedback and
rubric use.

In Session 2, students received theoretical and practical training on

map interpretation and decoding in orienteering sports, which provided
the foundational knowledge necessary for subsequent tasks. Then, they
completed the first orienteering map analysis task (Task 1, see Fig. 1)
and when finished students filled the Peer Feedback Reception/Provi-
sion Questionnaire (PFPQ/ PFPQ).

In Session 3, students were assigned to two conditions based on their
enact classes: providers (N = 51; Nyyear.-oe = 30, Nyyear.s = 21) or re-
cipients (N = 44; Nyeyears = 22, Doyear-a = 22) of peer feedback. Peer
feedback providers, who attended class one day before the recipients,
attended class and received a training on feedback provision of half an
hour (Ocampo et al., 2024), then provided feedback on the Task 1 re-
sponses of two peers. To assign students to their recipients, prior
knowledge test scores were used to categorize them into low and
high-performance levels. Each student provided feedback to one peer
from the high level and one from the medium level on prior task
knowledge. Immediately after providing peer feedback, students
completed the Epistemic-Related Emotion Scale (EES). Following this,
students completed the second orienteering map analysis task (Task 2,
see Fig. 1). Finally, they filled out the Peer Feedback Provision or
Reception Questionnaire (PFPQ/PFRQ) depending on their condition.
The following day, the procedure was repeated with the recipient con-
dition. However, in this session, students (1) received training on
feedback reception, which included general strategies for engaging with
peer feedback, such as how to interpret feedback critically, manage
conflicting information, and reflect on its usefulness, and (2) received
the feedback provided by their peers. On both conditions, throughout
the completion the two orienteering map analysis task and the feedback
provision or reception participants had access to the rubric, later used to
score the task (see Appendix C). For more information on the peer
feedback instructional design, see Supplementary Material 2.

2.6. Data analysis

2.6.1. Data screening

To assess the distribution of the data, we examined standardized
skewness and kurtosis, the Shapiro-Wilk test of normality, and univar-
iate outliers. Following Tabachnick and Fidell’s (2013) criteria of +3 for
extreme skewness and kurtosis, several variables showed substantial
departures from normality. For instance, post-measurements of
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perceived learning and trust both exceeded +3 in skewness (sk = —6.93
and sk = —4.33, respectively), while post-measurements of perceived
learning also exceeded +3 in kurtosis (k = 8.19). Moreover, the
Shapiro-Wilk test indicated that most variables significantly deviated
from a normal distribution (p < .05), confirming non-normality. Outlier
analysis based on z-scores (Field, 2009) identified one participant with
consistently low scores (z < -3) on perceived learning from peer feed-
back. After verifying the original entries, the data were retained as they
fell within an acceptable range of deviation for inclusion in the analysis.

2.6.2. Plan of analysis

For our RQ1 and RQ2, we examined the impact of peer feedback role
(provider or recipient) on students' changes in task performance and
perceptions of learning and trust using GLMMs. These models are well-
suited for analyzing non-normal data (Bolker et al., 2009) while also
allowing for the testing of both fixed effects and random effects. Fixed
effects represent the variables of primary interest in the study, while
random effects accounts for individual differences across repeated ob-
servations within participants (Brown, 2021). We began by fitting a
maximal model with random intercepts for both year level and indi-
vidual variation and progressively simplified it until the model
converged (Singmann & Kellen, 2019). Given the positive skew
observed in task performance and perception scores, we applied a
Gamma distribution with a logarithmic link function (Garson, 2014). To
assess model fit, likelihood ratio tests were used to compare the full
model (including predictors) with a nested model (excluding pre-
dictors), determining whether peer feedback role significantly influ-
enced the dependent variables (Brown, 2021). We report both fixed and
random effects along with the results of these likelihood ratio tests
(Meteyard & Davies, 2020) and Cohen’s d as a standardized effect size
(Lakens, 2022a). Since epistemic emotions were measured only at
post-test, we performed Mann-Whitney U tests for all emotion variables,
including both grouped (positive/negative affect) and discrete emotion
measures. Although the range of year levels in our sample was relatively
small, from the third to fourth year of their graduate program, we
included it as a random effect in the GLMM to account for the nested
data structure and potential differences in peer feedback outcomes re-
ported in previous research (Li et al., 2016; Sanchez et al., 2017; Zhang
et al., 2020). All analyses were performed in R version 4.2.2. GLMM
models were run with the lme4 package (v. 1.1-32; Bates et al., 2015).

3. Results
3.1. Preliminary analysis

Due to the pre-structured group assignments for each condition, we
first ensured that participants in both conditions (provider and recip-
ient) did not differ at baseline. To do so, we examined three variables:
(1) self-efficacy regarding peer feedback, (2) self-efficacy with rubrics,
and (3) prior knowledge. We performed Kruskal-Wallis tests to compare
peer feedback providers and recipients on these measures. The groups
did not differ significantly on self-efficacy for peer feedback, (H (94)
=0.001, p=.976) or prior knowledge (H (94) =1.10, p =.294).
However, they did differ on self-efficacy for rubric use (H (94) = 8.16,
p = .004). Therefore, we included self-efficacy for rubric use as a co-
variate in the subsequent task performance analyses to control for this
baseline imbalance.

Prior to examining the coefficients, all models for the three research
questions were initially tested both with and without the nested struc-
ture of year level for the GLMM. Likelihood ratio tests and changes in the
Akaike Information Criterion (AIC) were examined for GLMMs (Bolker
et al., 2009; Bono et al., 2021). Results showed that model fit did not
improve or even worsened across all models when year level was
included. Therefore, the final models presented did not include year
level as it did not contribute significantly to explaining the data. A
detailed report of the entire analysis procedure, including the contrast
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between models and detailed results, is available in Supplementary
Material 3.

3.2. RQI. Peer feedback roles effect on task performance

According to a GLMM that included peer feedback role and time as
fixed factors, self-efficacy with rubrics as a covariate, and a random
intercept for participants, role (provider or recipient) did not have a
significant effect on improvement of task performance (Std. = —0.01,
p = .555). However, students’ task performance significantly improved
from Time 1 (M = 2.08, SD = 0.55) to Time 2 (M = 2.37, SD = 0.45)
(Std.p = 0.12, ¥*(4) = 3.10, p = .006) with a medium effect size of
d =.557 (see Table 1 Fig. 2). This suggests that, in our sample,
regardless of the roles students played their task performance signifi-
cantly improve over time. Variance at the subject level was not esti-
mated, indicating minimal between-subject differences in baseline
values, but was retained to account for repeated measures.

3.3. RQ2.1 Peer feedback roles effect on students’ perceptions of learning

According to a GLMM that included peer feedback role and time as
fixed factors and a random intercept for participants, role (provider or
recipient) did not have a significant effect on the improvement of
perceived learning (Std.f = 0.00, p =1.00). However, students
perceived learning significantly increased from Time 1 (M = 5.46, SD =
0.82) to Time 2 (M = 5.76, SD = 0.75) (Std.p = 0.03, ¥*(3) = 2.63,
p = .027), with a medium effect size of d = .381 (see Table 2 Fig. 3). This
suggests that, regardless of the roles students played, their perceived
learning significantly improved over time. Overall, perceived learning
was already high at pre-test and increased for both roles: for providers
(M pre  =5.56,SD pre = 0.79; M o5t = 5.87, SD post = 0.87) and for
recipients (M pre =5.38,SD pre = 0.70; M post = 5.68, SD posc = 0.77).
Variance at the subject level was not estimated, indicating minimal
between-subject differences in baseline values, but was retained to ac-
count for repeated measures.

3.4. RQ2.2 Peer feedback roles effect on students’ perceptions of trust

According to a GLMM that included peer feedback role and time as
fixed factors and a random intercept for participants, role (provider or
recipient) did not have a significant effect on changes of perceived trust
over time (Std. = - 0.00, p = 1.00). This is reinforced by the fact that
our model including predictors did not provide a better fit than the null
model (see Table 3 Fig. 4). These findings indicate that perceived trust
remained stable across both time points, regardless of students' roles in

Table 1
GLMM Model Predicting Task Performance as a Function of Peer Feedback Role.

Fixed Effects

Std.p 95 % CI t p
Predictors
Intercept 1.34 0.45-0.95 5.552 .000
Role -0.01 -0.56-0.04 -.235 1.00
Time 0.12 0.02-0.11 3.105 .006%**
Self-efficacy Rubric 0.03 -0.02-0.06 736 1.00
Interaction
Role x Time 0.04 -0.01-0.06 1.102 .555

Random effects

Variance SD

Subject (Intercept) - -
Model fit: Likelihood-ratio test.

x* daf P
“Nested model” vs. model 10.42 5 .006

Note. Model equation: Task performance ~ as factor(ROLE) * as factor(Time
Point) + Self efficacy on rubric use + (1|Subject). Significant codes:

***p < .001. p values are corrected with Bonferroni. Coding: Recipient (1);
Provider (2)
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Fig. 2. Pre and post task performance marginal means by peer feedback role, Note.
Error bars are standard errors of means.

Table 2
GLMM Model Predicting Perceived Learning as a Function of Peer Feedback
Role.

Fixed Effects

Std.p 95 % CI t p
Predictors
Intercept 2.15 1.70-1.74 169.7 .000
Role 0.02 -0.03-0.00 -1.64 .307
Time 0.03 0.00-0.04 2.63 .027*
Interaction
Role x Time 0.00 -0.01-0.02 0.02 1.00

Random effects

Variance SD

Subject (Intercept) - -
Model fit: Likelihood-ratio test.

x* d&f p
“Nested model” vs. model 8.07 3 .045

Note. Model equation: Perceived Learning ~ as factor(ROLE) * as factor(Time
Point) + (1|Subject) *Significant codes: *p < .05. p values are corrected with
Bonferroni. Coding: Recipient (1); Provider (2)

peer feedback. Whether acting as a provider or recipient, students' trust
perceptions of themselves as providers or their peers did not signifi-
cantly change over time. However, overall, perceived trust was already
high for both roles on both time-points: for providers (M pre = 5.24,SD
pre = 0.96; M ;05 = 5.45, SD ;05 = 1.18) and for recipients (M e =
5.14, SD pre = 0.81; M o5t = 5.29, SD posr = 0.91).Variance at the
subject level was not estimated, indicating minimal between-subject
differences in baseline values, but was retained to account for
repeated measures.

3.5. RQS3. Peer feedback roles effect on epistemic emotions

Exploratory Mann-Whitney U analyses of post-test epistemic
emotion intensity, with p-values adjusted via Bonferroni correction to
account for multiple comparisons revealed no significant differences
between providers and recipients, whether examining individual
epistemic emotions or the aggregated positive and negative groupings
from Trevors et al. (2017) (see Table 4 Fig. 5).
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Fig. 3. Pre and post perceived learning marginal means by peer feedback role, Note.
Error bars are standard errors of means.

Table 3
GLMM Model Predicting Perceived Trust as a Function of Peer Feedback Role.

Fixed Effects

Std.p 95 % CI t p
Predictors
Intercept 1.69 1.63-1.69 123.3 .000
Role -0.01 - 0.03-0.01 -0.88 1.00
Time 0.01 0.00-0.04 1.26 617
Interaction
Role x Time - 0.00 - 0.02-0.02 -0.19 1.00

Random effects

Variance SD

Subject (Intercept) - -
Model fit: Likelihood-ratio test.

x? df P
“Nested model” vs. model 2.09 3 .554

Note. Model equation: Perceived trust~ as factor(ROLE) * as factor(Time Point)
+ (1|Subject). p values are corrected with Bonferroni. Coding: Recipient (1);
Provider (2)

4. Discussion

This study examined the effect of peer feedback roles (provider or
recipient) on task performance, perceptions of learning and trust, and
epistemic emotions.

4.1. Effect of peer feedback roles on task performance (RQ1)

Our results showed no significant impact of peer feedback role on
task performance improvement, supporting H1. Contrary to the findings
of Lundstrom and Baker (2009) and Crinon and Marin (2010), we did
not observe higher task performance among students in the provider role
compared to those in the recipient role. Instead, our findings align with
Huisman et al. (2018) and Zamorano et al. (2025), both of which also
found no significant effect of peer feedback roles on task performance.

However, our results are more closely aligned with Huisman et al.
(2018) than with Zamorano et al. (2025), as we observed a significant
improvement in task performance over time, regardless of students'
assigned roles, a trend absent in Zamorano et al. (2025). One possible
explanation for our findings if contrasting with Lundstrom and Baker
(2009) and Crinon and Marin (2010), is the availability of assessment
criteria along the process. Prior research, operating under the premise
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Fig. 4. Pre and post perceived trust marginal means by peer feedback role, Note.
Error bars are standard errors of means.

Table 4

Mann-Whitney U Test comparing epistemic emotions intensity between roles.
Epistemic Emotions H P
Positive 1093.5 .831
Curiosity 1102 137
Surprise 1359 .067
Negative 923 .875
Confusion 861.5 .788
Frustration 954.5 .067
Enjoyment 1087 .266
Anxiety 984 .186
Boredom 989.5 297

Note. Positive refers to the mean of curiosity and enjoyment. Negative refers to the
mean of confusion, frustration, surprise, anxiety, and boredom. Coding: Recip-
ient (1); Provider (2)

that recipients did not interact with or reflect on the assessment criteria,
has found that providing clear criteria and opportunities for engage-
ment, such as using them to request feedback or assess work, improves
the task performance of recipients compared to those who do not have
such opportunities (Gielen & De Wever, 2015; Voet et al., 2018). In both
our study and Huisman et al. (2018), students had access to the criteria
throughout the process as both providers and recipients. In contrast,
Lundstrom and Baker (2009) nor Crinon and Marin (2010) either did not
provide content-specific criteria or did not report whether the criteria
were accessible during the task. This pattern suggests that when the
assessment criteria are not made available, the differences between peer
feedback providers and recipients may become more pronounced. As
Gielen et al. (2010) argue, recipients are typically less active and have
fewer opportunities to engage with the assessment criteria, underscoring
the importance of scaffolding. Their findings indicate that recipients
who received such support achieved higher performance compared to
those who did not. Consequently, in situations where criteria are absent,
providers are likely to benefit more from engaging with the task,
whereas making the criteria accessible to both roles can help reduce
these disparities. These findings aligned with those of Huisman et al.
(2018) and Zamorano et al. (2025), may also suggest that engaging in
each peer feedback role once, either as a provider or recipient, does not
lead to significant differences in task performance. Meanwhile,
long-term interventions with repeated engagement in a specific role,
such as in Lundstrom and Baker’s (2009) study, where students provided
feedback four times, may amplify the effects and differences between
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roles, as their findings suggest. However, this interpretation contrasts
with Crinon and Marin (2010) which also found role-based differences
despite students engaging in only a single feedback interaction per role.

To further clarify these dynamics, future research should explore
whether sustained engagement in specific peer feedback roles over
longer interventions leads to differential effects on task performance and
examine how varying levels of accessibility to assessment criteria may
shape these effects.

4.2. Effect of peer feedback roles on students’ perceptions of learning and
trust (RQ2)

Regarding RQ2.1, our findings indicate that peer feedback roles did
not significantly influence changes in students' perceptions of learning
over time (H2.1 was confirmed). However, students' perceptions of
learning significantly improved over time, regardless of the role students
engaged. This result contrasts with previous studies that found
providing feedback led to greater perceived learning compared to
recipient (lon et al., 2019; Martin & Sippel, 2021; Mulder et al., 2014).
In contrast, our findings align with those qualitative studies of Nicol
et al. (2014), Cao et al. (2019), Ertmer et al. (2007) who reported that
students perceived similar learning gains from both providing and
receiving feedback. Specifically, our results align with Zamorano et al.
(2025) which found no significant differences between provider and
recipient. Zamorano et al. (2025) was conducted in a laboratory setting,
which raised questions about the generalizability of its findings. The
present study extends these results to a classroom context, reinforcing
the absence of role differences in perceived learning. While this claim
contrasts with the significant differences between roles found by Martin
and Sippel (2021), their analysis did not accounted for change over time
and only reported post-test differences, which may limit their interpre-
tation. Taken together, based on evidence from the previous study that
rigorously measured the effects of peer feedback roles (Zamorano et al.,
2025), it can be argued that although students may report differences in
perceived learning these differences might be small. Interestingly,
among the outcomes examined, perceived learning has received the
most attention regarding role effects, yet robust evidence accounting for
the statistical significance of these differences remains limited. While
the present study contributes to this line of research, it also highlights
the need for further (quasi-)experimental studies to clarify the impact of
feedback roles on perceived learning.

Similarly, regarding RQ2.2, our analysis of trust revealed no sig-
nificant effect of roles on changes on perceived trust in themselves as
providers and trust in peers as providers (H2.2 was confirmed). Actually,
perceived trust was relatively high in all time points for both provider
(M pre =5.24,SD pre = 0.96; M post = 5.45, SD post = 1.18) and re-
cipients (M pre = 5.14, 8D pre = 0.81; M post = 5.29, SD po5 = 0.91).
Our results aligned with the study by Zamorano et al. (2025), who also
found no significant impact of roles on perceived trust in a laboratory
setting. The present classroom-based results align with these findings
suggesting that the absence of role differences in trust is consistent
across contexts. However, while we did not find a significance effect on
trust, this does not reject Zhan (2024) qualitative results who high-
lighted students' concerns about the accuracy and fairness of peer
feedback received from peers. In our study, even if recipient could
perceive less trust than the providers these differences were not large
enough to be detected with our sample. One explanation for our findings
might be that design choices of peer feedback impact trust (Senden &
Coertjens, 2024). For instance, previous studies have suggested that
providing more guidance has a positive impact on trust, as it helps
students navigate the peer feedback process (Cheng et al., 2023; Ching &
Hsu, 2016). In our study, students received prior training and had
continuous access to the rubric throughout the process. The guidance
and the rubric may have helped reinforce trust in both themselves and
their peers as providers across roles by increasing their familiarity with
the criteria, thereby reducing uncertainty and perceptions of unfairness
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Fig. 5. Estimated marginal means of intensity of epistemic emotions per role., Note. Error bars are standard errors of means.

in the results and maintaining perceived trust high after acting as either
provider and recipient. While, training, could be a possible explanation,
other peer feedback design decision like anonymity, could have influ-
enced (Su, 2023). Future research should further examine this interplay
between perceived trust, roles and peer feedback design elements to
further examine how specific design choices influence students' trust and
engagement in peer feedback processes, for both roles.

4.3. Effect of peer feedback roles on students’ emotion (RQ3)

Regarding our final, exploratory research question, we found no
statistically significant differences in emotional responses between stu-
dents who provided PF and those who received it. This analysis was
motivated by the theoretical assumption, grounded in prior literature
emphasizing the different socio-cognitive processes during provision
and reception. (Aben et al., 2019; Bauer et al., 2023). Which prompted
us to hypothesize provider and recipients could present different
emotional profiles. The exploratory effort was guided from the epistemic
emotion framework from the control value theory (CVT) which guided
the emotions to explore (comfort, curiosity, boredom...etc) (Pekrun,
2014). Our findings did not support our exploratory assumption. They
align with those of Bharuthram and van Heerden (2023), who conducted
a qualitative study documenting emotions such as joy, anxiety, and
annoyance and grouped under positive and negative among feedback
providers and recipients, categorized emotions broadly and found
similar emotional experiences. Together, despite differences in cognitive
and social processes between providers and recipients, the intensity of
epistemic emotions does not appear to differ significantly between roles.
Therefore, making strong claims, such as one role consistently eliciting
more frustration would be overly explanatory. A more nuanced inter-
pretation of these results can be informed by the CVT (Pekrun, 2024;
Pekrun & Stephens, 2011). According to this framework, emotions are
shaped by students’ perceived control over the task (e.g., self-efficacy
and task difficulty) and the value and information related to achieve-
ment. In peer feedback contexts, both the feedback received from peers
and the task completed by peers can influence how students position
their own performance within the activity. Variations in these two ele-
ments, the control (via self-efficacy and difficulty of the task) and the

content of the feedback provided or received, may therefore moderate
the emotional responses observed in each role. While some efforts have
been made under the CVT framework in the context of peer feedback,
these studies have examined the roles independently (e.g., Alqassab
et al., 2019), leaving room for correlational, theory-informed research
that can address both roles.

4.4. Limitations and future lines of research

First, our short intervention window, three weeks with one peer
feedback activity, may not fully capture the long-term or cumulative
effects of peer feedback roles. Consequently, it remains to be explored
whether role differences in cognitive outcomes or intrapersonal factors
require a more extended period of practice and observation to become
evident, warranting further investigation. Longitudinal studies could
provide richer insights into the dynamic nature of students’ emotional
states in both feedback provision and reception roles. Additionally, the
analysis of epistemic emotions may have been based on a broad
explanatory hypothesis, namely, that emotions vary between roles.
Future research aiming to explore the interplay between emotions and
peer feedback roles simultaneously could benefit from using theory-
informed correlational designs to examine how different elements
interact as potential moderators. Relevant studies on motivation and
self-efficacy provide useful examples for adopting such an approach
(Keller et al., 2025; Li et al., 2025).

Second, while our study offers valuable insights, the wide confidence
intervals and limited examination of emotions and perceptions call for
larger samples in future research. We also acknowledge the absence of a
counterbalanced design, which may have introduced practice effects.
Although our procedure strengthens comparability and is sufficient for
the present study, results should still be interpreted with caution.
Additionally, the exclusion of participants who did not complete all
measurements may have influenced the composition of the sample.

Lastly, the effect of roles on different peer feedback outcomes may be
influenced by specific peer feedback design elements (e.g., scaffolding,
anonymity). However, Alqassab et al. (2023) identified 21 design ele-
ments but also noted that peer assessment research is not as diverse in its
implementation, with recurring instructional design elements forming
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distinct patterns. They identified five main design patterns. As Senden
and Coertjens (2024) recommend, given these recurring patterns, rather
than investigating each of the 21 design elements separately, future
research should explore how the effects of roles vary across these five
key settings, offering a broader understanding of their impact on peer
feedback processes and outcomes.

4.5. Practical implications

Our results indicate that both roles were similar in terms of learning
outcomes (task performance, perceptions of learning, trust and
epistemic emotions). This suggests that teachers do not need to prioritize
or balance peer feedback roles to compensate for differential benefits.
Instead, instructional attention should shift toward maximizing learning
opportunities within both roles.

To enhance task performance and perceptions of learning during
both feedback provision and feedback reception, we offer a suggestion
based on a constrast of our results with prior literature. Although this
was not tested directly in the present study, a pattern emerged when
contrasting findings across studies: studies that did not provide assess-
ment criteria while performing peer feedback tended to report differ-
ences between roles, whereas studies in which students were provided
with criteria during peer feedback did not observe such differences. This
pattern suggests that when students become familiar with evaluation
criteria learning opportunities across both roles may become more
balanced. Teachers may therefore consider providing students with
explicit criteria, such as rubrics, as a practical strategy, as was done in
the present study.

Similarly, trust and epistemic emotions were comparable across peer
feedback roles. This means that extensive role-specific training to
manage intrapersonal dynamics is unnecessary. However, while exten-
sive role-specific training may be unnecessary and the trust levels were
relatively high in this study, trust levels could still be improved . While
there is still limited research on how training influences trust (e.g.,
Senden et al., 2023), instructional design should still explicitly consider
strategies to foster trust across roles. Therefore, a unified approach that
supports students across both roles is recommended and timely.

Appendix A. Orienteering map analysis task

Task 1
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5. Conclusion

Peer feedback is a powerful instructional activity that typically in-
volves two main roles: providing and receiving feedback. Although
many studies have examined these roles separately or without dis-
tinguishing between them, there is growing recognition some suggesting
that they have a distinct effect on outcomes. Our study has investigated
whether these roles differentially affect key outcomes, such as task
performance, perceptions of learning, trust, and epistemic emotions. In
our study, we found no significant differences between these roles in
terms of their impact on task performance, perceived learning,
perceived trust, or epistemic emotions. Taken together, while roles
might lead students to engage in different cognitive processes, their
short-term impact on learning outcomes are similar. While peer feed-
back design elements like the presence of criteria during the peer
feedback or prior training could potentially regulate these differences,
further research is needed.
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Below, you can observe a route that starts in the south, near "Louro," and ends in the north, near "O Carreriro." Write a description of the route

through an interpretation of the following points:

1. General interpretation of the topographic environment of the itinerary.

2. Interpretation of the itinerary based on:

o Symbology: The symbols that appear along the route and are associated with some real-world element. You can find their meanings in your

notes.

o Land use: The characteristics of the land (e.g., crops, natural vegetation, areas without vegetation). You can find details on the different types of

land use in your notes.

o Slope: The inclination of the terrain along the route (e.g., starts with a steep incline, remains flat, then increases, etc.). This information is

provided by the contour lines.

o Landforms: Due to changes in slope, various landforms are created along the route (e.g., slopes, valleys, ravines, hills). This information is also

provided by the contour lines.

Remember. You can use the rubric to complete this description, following the structure indicated in the instructions. You have approximately

20-25 min.

10
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Task 2
Below, you can observe a route that starts near "Carballo," and ends, near "Sante." Write a description of the route through an interpretation of the
following points:

1. General interpretation of the topographic environment of the itinerary.
2. Interpretation of the itinerary based on:
o Symbology: The symbols that appear along the route and are associated with some real-world element. You can find their meanings in your
notes.
o Land use: The characteristics of the land (e.g., crops, natural vegetation, areas without vegetation). You can find details on the different types of
land use in your notes.
o Slope: The inclination of the terrain along the route (e.g., starts with a steep incline, remains flat, then increases, etc.). This information is
provided by the contour lines.
o Landforms: Due to changes in slope, various landforms are created along the route (e.g., slopes, valleys, ravines, hills). This information is also
provided by the contour lines.

Remember. You can use the rubric to complete this description, following the structure indicated in the instructions. You have approximately
20-25 min.

11
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Appendix B. Rubric used to rate cover letter analysis (Task 1 and 2)

Criteria 4 3 2 1
General Synthesis that provides a general ~ Provide a detailed and Provide an accurate Provide a general description ~ Provide a poor
interpretation description of the space comprehensive description of the  description with some with omissions or description or none.
represented on the map, area, integrating terrain forms, relevant details of the inaccuracies.
considering terrain forms, significant elements, and land terrain and significant
significant elements, and land uses for effective orientation. elements.
uses as references for orienting
oneself along the route.
Map Symbols Decoding and interpretation of Identify and precisely explain the  Correctly identify most Recognize some important Struggle to identify
and Legend the symbology belonging to the meaning of all the symbology in of the symbols and their ~ symbols and offer a basic and explain the map's

Land Use and
Geographic
Features

Contour Lines
and Elevation

Map Decoding
and Spatial
Analysis

groups of symbols included in the
map's legend. Detail their
meanings and identify them in
relation to the various elements
found along the route and its
annexes.

Decoding of the land uses
through which the marked route
passes on the map.

Decoding and interpretation of
the contour lines and their
significance regarding the terrain
slopes along the marked route on
the map.

Decoding and interpretation of
the contour lines and their
significance regarding the terrain
forms that the indicated route
crosses on the map.

the context of the route, making
clear connections to the terrain
elements.

Analyze and thoroughly describe
the land uses along the route and
their implications. Describe them
throughout the entire route,
indicating how they change along
the way.

Interpret the contour lines with
an advanced understanding of
the slopes and represent them in
the context of the specific terrain
of the route.

Demonstrate a detailed
understanding of how contour
lines describe terrain forms and
apply this knowledge to the
analysis of the route.

meanings, with some
explanations of the
context of the route.

Correctly identify land
uses with an adequate
description of their
distribution along some
sections of the route.

Identify and describe
the terrain slopes with
precision.

Correctly identify the
terrain forms indicated
by the contour lines,
including some details.

interpretation of their
meaning.

Identify land uses but with
general or inaccurate options.
When describing land uses,
the student fails to integrate
them into the landscape
analysis.

Understand the concept of
contour lines but have
difficulty applying it to
represent slopes.

Recognize the relationship
between contour lines and
terrain forms, but with a
superficial interpretation.

symbology.

Show little
understanding of the
land uses on the map
and fail to mention
them.

Do not correctly
interpret contour lines
or their significance
regarding slopes.

Have difficulty
relating contour lines
to terrain forms.
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Appendix C. Previous-knowledge task

This is a placement test conducted before delivering the content that will be covered in the upcoming sessions. It does not count toward your grade.
However, we kindly ask you to answer as honestly as possible according to your level, not at random.

1. What does it mean to orient a map in the context of navigation?
a) To position it so that the compass points to the South.

b) To position it so that the landscape matches the map.

c) To turn it until the map's legend is at the top.

d) To always keep it in a vertical position.

2. Which of the maps (A, B, and C) is oriented with respect to the image below?

3. How are orientation maps typically aligned in relation to the cardinal directions?

a) North at the top, South at the bottom, East on the right, and West on the left.
b) North at the bottom, South at the top, East on the right, and West on the left.
c) East at the top, West at the bottom, North on the right, and South on the left.
d) South at the top, North at the bottom, West on the right, and East on the left.

4. What does a 1:10,000 scale indicate on a foot orientation map?

a) 1 cm on the map represents 10,000 cm in reality.

b) 1 cm on the map represents 1000 cm in reality.

c) 10 cm on the map represents 1000 cm in reality.

d) 10 cm on the map represents 10,000 cm in reality.

5. On a 1:25,000 scale map, if a distance of 5 centimeters is measured, what is the corresponding distance in the real world?
a) 2 kilometers

b) 1.25 kilometers

¢) 0.25 kilometers

d) 5 kilometers

6. If you need to go from "Fonte Grande" to "Ardano" in a straight line, you will...

13
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a) Go uphill

b) Go uphill and downhill

¢) Go downhill

d) Encounter no elevation change

7. What is the main function of contour lines on an orientation map?

a) To mark the location of control points
b) To indicate the distance between two points on a route
¢) To represent the altitude and terrain relief
d) To show the direction of North on the map
8. How are contour lines represented on orientation maps?
a) With a dashed line in brown
b) With a continuous line in green
¢) With a dashed line in blue
d) With a continuous line in brown

9. What does the contour interval indicate on an orientation map?

a) The difference in height between two consecutive contour lines

b) The distance between two control points in a competition
¢) The total distance of a course in a competition

d) The maximum height reached during a race

What are examples of linear features in orientation?

a) Buildings, isolated trees, forest clearings

b) Roads, paths, trails, power lines

¢) Cliffs, hills, streams, valleys

d) All of the above

10.

11.
a) Areas without vegetation
b) Ground details like pits and cliffs
¢) Man-made features and rocks
d) Dense vegetation and impassable forest

Appendix D. Supporting information

What elements are represented in BLACK on an orientation map?

Supplementary data associated with this article can be found in the online version at doi:10.1016/j.stueduc.2026.101560.

References

Aben, J., Dingyloudi, F., Timmermans, A., & Strijbos, J.-W. (2019). Embracing Errors for
Learning: Intrapersonal and Interpersonal Factors in Feedback Provision and
Processing in Dyadic Interactions. In M. Henderson, R. Ajjawi, D. Boud, & E. Molloy
(Eds.), The Impact of Feedback in Higher Education. Improving assessment Outcomes for
Learners (pp. 107-125). Palgrave Macmillan.

Aben, J., Mascareno, M., Anneke, L., Dingyloudi, F., & Strijbos, J.-W. (2024). The impact
of interpersonal perceptions on the process of dealing with errors while providing
and processing peer- feedback on writing. Instructional Science. https://doi.org/
10.1007/511251-024-09660-0

Acock, A. C. (2005). Working with missing values. Journal of Marriage and Family, 67(4),
1012-1028. https://doi.org/10.1111/§.1741-3737.2005.00191.x

14

Alqassab, M., Strijbos, J. W., Panadero, E., Ruiz, J. F., Warrens, M., & To, J. (2023).
A Systematic Review of Peer Assessment Design Elements. In In Educational
Psychology Review, 35. Springer US. https://doi.org/10.1007/s10648-023-09723-7

Algassab, M., Strijbos, J. W., & Ufer, S. (2018a). The impact of peer solution quality on
peer-feedback provision on geometry proofs: Evidence from eye-movement analysis.
Learning and Instruction, 58(October 2017), 182-192. https://doi.org/10.1016/j.
learninstruc.2018.07.003

Alqassab, M., Strijbos, J. W., & Ufer, S. (2018b). Training peer-feedback skills on
geometric construction tasks: role of domain knowledge and peer-feedback levels.
European Journal of Psychology of Education, 33(1), 11-30. https://doi.org/10.1007/
510212-017-0342-0

Alqassab, M., Strijbos, J. W., & Ufer, S. (2019). Preservice mathematics teachers’ beliefs
about peer feedback, perceptions of their peer feedback message, and emotions as
predictors of peer feedback accuracy and comprehension of the learning task.


https://doi.org/10.1016/j.stueduc.2026.101560
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref1
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref1
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref1
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref1
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref1
https://doi.org/10.1007/s11251-024-09660-0
https://doi.org/10.1007/s11251-024-09660-0
https://doi.org/10.1111/j.1741-3737.2005.00191.x
https://doi.org/10.1007/s10648-023-09723-7
https://doi.org/10.1016/j.learninstruc.2018.07.003
https://doi.org/10.1016/j.learninstruc.2018.07.003
https://doi.org/10.1007/s10212-017-0342-0
https://doi.org/10.1007/s10212-017-0342-0

D. Zamorano et al.

Assessment and Evaluation in Higher Education, 44(1), 139-154. https://doi.org/
10.1080/02602938.2018.1485012

Bandalos, D. L., & Finney, S. J. (2019). Factor analysis. Exploratory and confirmatory. In
The reviewers Guide to Quantitative Methods in the Social Sciences, 99-122.

Bandura, A. (1978). Self-efficacy: Toward a unifying theory of behavioral change.
Advances in Behaviour Research and Therapy, 1(4), 139-161. https://doi.org/
10.1016/0146-6402(78)90002-4

Bates, D., Machler, M., Bolker, B. M., & Walker, S. (2015). Fitting linear mixed-effects
models using Ime4. Journal of Statistical Software, 67(1). https://doi.org/10.18637/
jss.v067.i01

Bauer, E., Greisel, M., Kuznetsov, 1., Berndt, M., Kollar, 1., Dresel, M., Fischer, M. R., &
Fischer, F. (2023). Using natural language processing to support peer-feedback in the
age of artificial intelligence: A cross-disciplinary framework and a research agenda.
British Journal of Educational Technology, 54(5), 1222-1245. https://doi.org/
10.1111/bjet.13336

Berndt, M., Strijbos, J. W., & Fischer, F. (2018). Effects of written peer-feedback content
and sender’s competence on perceptions, performance, and mindful cognitive
processing. European Journal of Psychology of Education, 33(1), 31-49. https://doi.
org/10.1007/s10212-017-0343-z

Bharuthram, S., & van Heerden, M. (2023). The affective effect: Exploring undergraduate
students’ emotions in giving and receiving peer feedback. Innovations in Education
and Teaching International, 60(3), 379-389. https://doi.org/10.1080/
14703297.2022.2040567

Bolker, B. M., Brooks, M. E., Clark, C. J., Geange, S. W., Poulsen, J. R., Stevens, M. H. H.,
& White, J. S. S. (2009). Generalized linear mixed models: a practical guide for
ecology and evolution. Trends in Ecology and Evolution, 24(3), 127-135. https://doi.
org/10.1016/j.tree.2008.10.008

Bono, R., Alarcén, R., & Blanca, M. J. (2021). Report Quality of Generalized Linear Mixed
Models in Psychology: A Systematic Review. Frontiers in Psychology, 12(April), 1-15.
https://doi.org/10.3389/fpsyg.2021.666182

Brown, V. A. (2021). An Introduction to Linear Mixed-Effects Modeling in R. Advances in
Methods and Practices in Psychological Science, 4(1). https://doi.org/10.1177/
2515245920960351

Cao, Z., Yu, S., & Huang, J. (2019). A qualitative inquiry into undergraduates’ learning
from giving and receiving peer feedback in L2 writing: Insights from a case study.
Studies in Educational Evaluation, 63(September 2018), 102-112. https://doi.org/
10.1016/j.stueduc.2019.08.001

Carless, D. (2012). Trust and its role in facilitating dialogic feedback. Feedback in Higher
and Professional Education: Understanding It and Doing It Well, January, 90-103.
https://doi.org/10.4324/9780203074336

Carlsson Hauff, J., & Nilsson, J. (2022). Students’ experience of making and receiving
peer assessment: the effect of self-assessed knowledge and trust. Assessment and
Evaluation in Higher Education, 47(6), 959-971. https://doi.org/10.1080/
02602938.2021.1970713

Cheng, K.-H., & Tsai, C.-C. (2012). Students’ Interpersonal Perspectives on, Conceptions
of and Approaches to Learning in Online Peer Assessment. Australasian Journal of
Educational Technology, 28(4), 599-618. https://doi.org/10.14742/ajet.830

Cheng, K. H., Hou, H. T., & Wu, S. Y. (2014). Exploring students’ emotional responses
and participation in an online peer assessment activity: A case study. Interactive
Learning Environments, 22(3), 271-287. https://doi.org/10.1080/
10494820.2011.649766

Cheng, L., Li, Y., Su, Y., & Gao, L. (2023). Effect of regulation scripts for dialogic peer
assessment on feedback quality, critical thinking and climate of trust. Assessment and
Evaluation in Higher Education, 48(4), 451-463. https://doi.org/10.1080/
02602938.2022.2092068

Ching, Y. H., & Hsu, Y. C. (2016). Learners’ interpersonal beliefs and generated feedback
in an online role-playing peer-feedback activity: An exploratory study. International
Review of Research in Open and Distributed Learning, 17(2), 105-122. https://doi.org/
10.19173/irrodl.v17i2.2221

Cho, K., & MacArthur, C. (2010). Student revision with peer and expert reviewing.
Learning and Instruction, 20(4), 328-338. https://doi.org/10.1016/j.
learninstruc.2009.08.006

Cho, K., & MacArthur, C. (2011). Learning by reviewing. Journal of Educational
Psychology, 103(1), 73-84. https://doi.org/10.1037/a0021950

Crinon, J., & Marin, B. (2010). The role of peer feedback in learning to write explanatory
texts: why the tutors learn the most. Language Awareness, 19(2), 111. https://doi.
org/10.1080/09658411003746604

Double, K. S., McGrane, J. A., & Hopfenbeck, T. N. (2020). The Impact of Peer
Assessment on Academic Performance: A Meta-analysis of Control Group Studies.
Educational Psychology Review, 32(2), 481-509. https://doi.org/10.1007/s10648-
019-09510-3

Ertmer, P. A., Richardson, J. C., Belland, B., Camin, D., Connolly, P., Coulthard, G.,
Lei, K., & Mong, C. (2007). Using peer feedback to enhance the quality of student
online postings: An exploratory study. Journal of Computer-Mediated Co ication,
12(2), 412-433. https://doi.org/10.1111/j.1083-6101.2007.00331.x

Field, A. P. (2009). Discovering statistics using SPSS (3o Edition). Sage.

Garson, G. D. (2014). Fundamentals of Hierarchical Linear and Multilevel Modeling.
Hierarchical Linear Modeling: Guide and Applications, 3-26. https://doi.org/10.4135/
9781483384450.n1

Gielen, M., & De Wever, B. (2015). Scripting the role of assessor and assessee in peer
assessment in a wiki environment: Impact on peer feedback quality and product
improvement. Computers and Education, 88, 370-386. https://doi.org/10.1016/j.
compedu.2015.07.012

Gielen, S., Tops, L., Dochy, F., Onghena, P., & Smeets, S. (2010). A comparative study of
peer and teacher feedback and of various peer feedback forms in a secondary school

15

Studies in Educational Evaluation 88 (2026) 101560

writing curriculum. British Educational Research Journal, 36(1), 143-162. https://doi.
org/10.1080/01411920902894070

Huisman, B., Saab, N., van Driel, J., & van den Broek, P. (2018). Peer feedback on
academic writing: undergraduate students’ peer feedback role, peer feedback
perceptions and essay performance. Assessment and Evaluation in Higher Education, 43
(6), 955-968. https://doi.org/10.1080,/02602938.2018.1424318

Ion, G., Sanchez Marti, A., & Agud Morell, 1. (2019). Giving or receiving feedback: which
is more beneficial to students’ learning? Assessment and Evaluation in Higher
Education, 44(1), 124-138. https://doi.org/10.1080/02602938.2018.1484881

Jonsson, A., & Svingby, G. (2007). The use of scoring rubrics: Reliability, validity and
educational consequences. Educational Research Review, 2(2), 130-144. https://doi.
org/10.1016/j.edurev.2007.05.002

Keller, M. V., Daumiller, M., & Dresel, M. (2025). Relevance of student motivation for
providing high-quality peer-feedback: Results of two field studies. Learning and
Instruction, 99(September 2024). https://doi.org/10.1016/j.
learninstruc.2025.102152

Kim, M. (2009). The Impact of an Elaborated Assessee’s Role in Peer Assessment.
Assessment Evaluation in Higher Education, 34(1), 105-114. https://doi.org/10.1080/
02602930801955960

Kumle, L., Vo, M. L. H., & Draschkow, D. (2021). Estimating power in (generalized)
linear mixed models: An open introduction and tutorial in R. Behavior Research
Methods, 53(6), 2528-2543. https://doi.org/10.3758/513428-021-01546-0

Lakens, D. (2022a). Improving Your Statistical Inferences. Github.

Lakens, D. (2022b). Sample Size Justification. Collabra: Psychology, 8(1), 1-32. https://
doi.org/10.1525/collabra.33267

Li, H., Xiong, Y., Hunter, C. V., Guo, X., & Tywoniw, R. (2020). Does peer assessment
promote student learning? A meta-analysis. Assessment and Evaluation in Higher
Education, 45(2), 193-211. https://doi.org/10.1080/02602938.2019.1620679

Li, H., Xiong, Y., Zang, X., Kornhaber, M. L., Lyu, Y., Chung, K. S., & Suen, H. K. (2016).
Peer assessment in the digital age: a meta-analysis comparing peer and teacher
ratings. Assessment and Evaluation in Higher Education, 41(2), 245-264. https://doi.
0rg/10.1080/02602938.2014.999746

Li, K., Li, Y., Wang, Y., Chen, Y., & Hu, W. (2025). Feedback features and revision uptake
in dialogic peer feedback: the moderating effect of self-efficacy and prior knowledge.
Instructional Science, 53(1), 49-69. https://doi.org/10.1007/5s11251-024-09690-8

Lundstrom, K., & Baker, W. (2009). To give is better than to receive: The benefits of peer
review to the reviewer’s own writing. Journal of Second Language Writing, 18(1),
30-43. https://doi.org/10.1016/j.jslw.2008.06.002

Martin, I. A., & Sippel, L. (2021). Providing vs. receiving peer feedback: Learners’ beliefs
and experiences. Language Teaching Research. https://doi.org/10.1177/
13621688211024365

McHugh, M. L. (2012). Lessons in biostatistics interrater reliability: the kappa statistic.
Biochemica Medica, 22(3), 276-282. (https://hrcak.srce.hr/89395).

Mcneish, D. (2017). Psychological methods: Thanks coefficient Alpha, we’ll take it from
here. Psychological Methods, 1-22. https://doi.org/10.1037/met0000144

Meteyard, L., & Davies, R. A. I. (2020). Best practice guidance for linear mixed-effects
models in psychological science. Journal of Memory and Language, 112(March 2019).
https://doi.org/10.1016/§.jm1.2020.104092

Mulder, R. A., Pearce, J. M., & Baik, C. (2014). Peer review in higher education: Student
perceptions before and after participation. Active Learning in Higher Education, 15(2),
157-171. https://doi.org/10.1177/1469787414527391

Nicol, D., Thomson, A., & Breslin, C. (2014). Rethinking feedback practices in higher
education: a peer review perspective. Assessment and Evaluation in Higher Education,
39(1), 102-122. https://doi.org/10.1080/02602938.2013.795518

Ocampo, J. C., Panadero, E., Zamorano, D., Sanchez-Iglesias, 1., & Diez Ruiz, F. (2024).
The effects of gender and training on peer feedback characteristics. Assessment and
Evaluation in Higher Education, 49(4), 539-555. https://doi.org/10.1080/
02602938.2023.2286432

Panadero, E., Alqassab, M., Fernandez Ruiz, J., & Ocampo, J. C. (2023). A systematic
review on peer assessment: intrapersonal and interpersonal factors. In Assessment and
Evaluation in Higher Education. https://doi.org/10.1080/02602938.2023.2164884

Panadero, E., Broadbent, J., Boud, D., & Lodge, J. M. (2018). Using formative assessment
to influence self- and co-regulated learning: the role of evaluative judgement.
European Journal of Psychology of Education, 34(3), 535-557.

Pekrun, R. (2014). Emotions and Learning. Educational Practices Series-24. UNESCO
International Bureau of Education.

Pekrun, R. (2024). Control-Value Theory: From Achievement Emotion to a General
Theory of Human Emotions. In In Educational Psychology Review, 36. Springer US.
https://doi.org/10.1007/s10648-024-09909-7

Pekrun, R., & Linnenbrink-Garcia, L. (2012). Academic Emotions and Students
Engagement. Handbook of Research on Student Engagement, 1-840. https://doi.org/
10.1007/978-1-4614-2018-7

Pekrun, R., & Stephens, E. J. (2011). Academic emotions. APA Educational Psychology
Handbook, Vol 2: Individual Differences and Cultural and Contextual Factors, 2, 3-31.
https://doi.org/10.1037,/13274-001

Pekrun, R., Vogl, E., Muis, K. R., & Sinatra, G. M. (2017). Measuring emotions during
epistemic activities: the Epistemically-Related Emotion Scales. Cognition and
Emotion, 31(6), 1268-1276. https://doi.org/10.1080/02699931.2016.1204989

Reinholz, D. (2016). The assessment cycle: a model for learning through peer assessment.
Assessment and Evaluation in Higher Education, 41(2), 301-315. https://doi.org/
10.1080/02602938.2015.1008982

Rotsaert, T., Panadero, E., Estrada, E., & Schellens, T. (2017). How do students perceive
the educational value of peer assessment in relation to its social nature? A survey
study in Flanders. Studies in Educational Evaluation, 53, 29-40. https://doi.org/
10.1016/j.stueduc.2017.02.003


https://doi.org/10.1080/02602938.2018.1485012
https://doi.org/10.1080/02602938.2018.1485012
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref8
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref8
https://doi.org/10.1016/0146-6402(78)90002-4
https://doi.org/10.1016/0146-6402(78)90002-4
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.1111/bjet.13336
https://doi.org/10.1111/bjet.13336
https://doi.org/10.1007/s10212-017-0343-z
https://doi.org/10.1007/s10212-017-0343-z
https://doi.org/10.1080/14703297.2022.2040567
https://doi.org/10.1080/14703297.2022.2040567
https://doi.org/10.1016/j.tree.2008.10.008
https://doi.org/10.1016/j.tree.2008.10.008
https://doi.org/10.3389/fpsyg.2021.666182
https://doi.org/10.1177/2515245920960351
https://doi.org/10.1177/2515245920960351
https://doi.org/10.1016/j.stueduc.2019.08.001
https://doi.org/10.1016/j.stueduc.2019.08.001
https://doi.org/10.4324/9780203074336
https://doi.org/10.1080/02602938.2021.1970713
https://doi.org/10.1080/02602938.2021.1970713
https://doi.org/10.14742/ajet.830
https://doi.org/10.1080/10494820.2011.649766
https://doi.org/10.1080/10494820.2011.649766
https://doi.org/10.1080/02602938.2022.2092068
https://doi.org/10.1080/02602938.2022.2092068
https://doi.org/10.19173/irrodl.v17i2.2221
https://doi.org/10.19173/irrodl.v17i2.2221
https://doi.org/10.1016/j.learninstruc.2009.08.006
https://doi.org/10.1016/j.learninstruc.2009.08.006
https://doi.org/10.1037/a0021950
https://doi.org/10.1080/09658411003746604
https://doi.org/10.1080/09658411003746604
https://doi.org/10.1007/s10648-019-09510-3
https://doi.org/10.1007/s10648-019-09510-3
https://doi.org/10.1111/j.1083-6101.2007.00331.x
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref29
https://doi.org/10.4135/9781483384450.n1
https://doi.org/10.4135/9781483384450.n1
https://doi.org/10.1016/j.compedu.2015.07.012
https://doi.org/10.1016/j.compedu.2015.07.012
https://doi.org/10.1080/01411920902894070
https://doi.org/10.1080/01411920902894070
https://doi.org/10.1080/02602938.2018.1424318
https://doi.org/10.1080/02602938.2018.1484881
https://doi.org/10.1016/j.edurev.2007.05.002
https://doi.org/10.1016/j.edurev.2007.05.002
https://doi.org/10.1016/j.learninstruc.2025.102152
https://doi.org/10.1016/j.learninstruc.2025.102152
https://doi.org/10.1080/02602930801955960
https://doi.org/10.1080/02602930801955960
https://doi.org/10.3758/s13428-021-01546-0
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref39
https://doi.org/10.1525/collabra.33267
https://doi.org/10.1525/collabra.33267
https://doi.org/10.1080/02602938.2019.1620679
https://doi.org/10.1080/02602938.2014.999746
https://doi.org/10.1080/02602938.2014.999746
https://doi.org/10.1007/s11251-024-09690-8
https://doi.org/10.1016/j.jslw.2008.06.002
https://doi.org/10.1177/13621688211024365
https://doi.org/10.1177/13621688211024365
https://hrcak.srce.hr/89395
https://doi.org/10.1037/met0000144
https://doi.org/10.1016/j.jml.2020.104092
https://doi.org/10.1177/1469787414527391
https://doi.org/10.1080/02602938.2013.795518
https://doi.org/10.1080/02602938.2023.2286432
https://doi.org/10.1080/02602938.2023.2286432
https://doi.org/10.1080/02602938.2023.2164884
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref53
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref53
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref53
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref54
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref54
https://doi.org/10.1007/s10648-024-09909-7
https://doi.org/10.1007/978-1-4614-2018-7
https://doi.org/10.1007/978-1-4614-2018-7
https://doi.org/10.1037/13274-001
https://doi.org/10.1080/02699931.2016.1204989
https://doi.org/10.1080/02602938.2015.1008982
https://doi.org/10.1080/02602938.2015.1008982
https://doi.org/10.1016/j.stueduc.2017.02.003
https://doi.org/10.1016/j.stueduc.2017.02.003

D. Zamorano et al.

Sanchez, C. E., Atkinson, K. M., Koenka, A. C., Moshontz, H., & Cooper, H. (2017). Self-
grading and peer-grading for formative and summative assessments in 3rd through
12th grade classrooms: A meta-analysis. Journal of Educational Psychology, 109(8),
1049-1066. https://doi.org/10.1037/edu0000190

Senden, M., De Jaeger, D., & Coertjens, L. (2023). Safe and sound: Examining the effect
of a training targeting psychological safety and trust in peer assessment. Frontiers in
Education, 8, 1-13. https://doi.org/10.3389/feduc.2023.1198011 (June).

Senden, M., & Coertjens, L. (2024). The impact of peer assessment design on
interpersonal processes: A systematic review. Studies in Educational Evaluation, 83
(September), Article 101405. https://doi.org/10.1016/j.stueduc.2024.101405

Singmann, H., & Kellen, D. (2019). An introduction to mixed models for experimental
psychology. New Methods in Cognitive Psychology, 4-31. https://doi.org/10.4324/
9780429318405-2

Strijbos, J. W., Narciss, S., & Diinnebier, K. (2010). Peer feedback content and sender’s
competence level in academic writing revision tasks: Are they critical for feedback
perceptions and efficiency? Learning and Instruction, 20(4), 291-303. https://doi.
org/10.1016/j.learninstruc.2009.08.008

Su, W. (2023). Masked ball for all: how anonymity affects students’ perceived comfort
levels in peer feedback. Assessment and Evaluation in Higher Education, 48(4),
502-512. https://doi.org/10.1080,/02602938.2022.2089348

Sun, J. (2005). Assessing goodness of fit in confirmatory factor analysis. Measurement and
Evaluation in Counseling and Development, 37(4), 240-256. https://doi.org/10.1080/
07481756.2005.11909764

Tabachnick, B. G., & Fidell, L. S. (2013). Using Multtivariate statistics. Pearson.

Trevors, G. J., Muis, K. R., Pekrun, R., Sinatra, G. M., & Muijselaar, M. M. L. (2017).
Exploring the relations between epistemic beliefs, emotions, and learning from texts.
Contemporary Educational Psychology, 48, 116-132. https://doi.org/10.1016/j.
cedpsych.2016.10.001

Tsivitanidou, O. E., & Constantinou, C. P. (2016). A study of students’ heuristics and
strategy patterns in web-based reciprocal peer assessment for science learning. The
Internet and Higher Education, 29, 12-22. https://doi.org/10.1016/j.
iheduc.2015.11.002

van Gennip, N. A. E., Segers, M. S. R., & Tillema, H. H. (2010). Peer assessment as a
collaborative learning activity: The role of interpersonal variables and conceptions.

16

Studies in Educational Evaluation 88 (2026) 101560

Learning and Instruction, 20(4), 280-290. https://doi.org/10.1016/j.
learninstruc.2009.08.010

van Zundert, M., Sluijsmans, D., & van Merriénboer, J. (2010). Effective peer assessment
processes: Research findings and future directions. Learning and Instruction, 20(4),
270-279. https://doi.org/10.1016/j.learninstruc.2009.08.004

Voet, M., Gielen, M., Boelens, R., & De Wever, B. (2018). “Using feedback requests to
actively involve assessees in peer assessment: Effects on the assessor’s feedback
content and assessee’s agreement with feedback™: Correction. European Journal of
Psychology of Education, 33(4), 771-773. https://doi.org/10.1007/s10212-018-
0386-9

Wu, Y., & Schunn, C. D. (2020). The Effects of Providing and Receiving Peer Feedback on
Writing Performance and Learning of Secondary School Students. In American
Educational Research Journal, 58(3), 492-526. https://doi.org/10.3102/
0002831220945266

Wu, Y., & Schunn, C. D. (2023). Passive, active, and constructive engagement with peer
feedback: A revised model of learning from peer feedback. Contemporary Educational
Psychology, 73(January), Article 102160. https://doi.org/10.1016/j.
cedpsych.2023.102160

Yan, Z., Lao, H., Panadero, E., Fernandez-Castilla, B., Yang, L., & Yang, M. (2022). Effects
of self- nent and peer- nent interventions on academic performance: A
meta-analysis. Educational Research Review, 37(September), 1-15. https://doi.org/
10.1016/j.edurev.2022.100484

Zamorano, D., Panadero, E., Alqassab, M., & Amillano, A. (2025). Effect of Peer Feedback
Role: Task Performance, Feedback Implementation and Perceptions on Learning and
Trust. Journal of Experimental Education, 0(0), 1-25. https://doi.org/10.1080/
00220973.2025.2466146

Zhan, Y. (2024). Are they ready? An investigation of university students’ difficulties in
peer assessment from dual perspectives. Teaching in Higher Education, 29(4),
823-840. https://doi.org/10.1080/13562517.2021.2021393

Zhang, F., Schunn, C., Li, W., & Long, M. (2020). Changes in the Reliability and Validity
of Peer Assessment across the College Years. In Assessment Evaluation in Higher
Education, 45(8), 1073-1087.

Zong, Z., Schunn, C. D., & Wang, Y. (2021). What aspects of online peer feedback
robustly predict growth in students’ task performance? Computers in Human
Behavior, 124(March), Article 106924. https://doi.org/10.1016/j.chb.2021.106924



https://doi.org/10.1037/edu0000190
https://doi.org/10.3389/feduc.2023.1198011
https://doi.org/10.1016/j.stueduc.2024.101405
https://doi.org/10.4324/9780429318405-2
https://doi.org/10.4324/9780429318405-2
https://doi.org/10.1016/j.learninstruc.2009.08.008
https://doi.org/10.1016/j.learninstruc.2009.08.008
https://doi.org/10.1080/02602938.2022.2089348
https://doi.org/10.1080/07481756.2005.11909764
https://doi.org/10.1080/07481756.2005.11909764
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref68
https://doi.org/10.1016/j.cedpsych.2016.10.001
https://doi.org/10.1016/j.cedpsych.2016.10.001
https://doi.org/10.1016/j.iheduc.2015.11.002
https://doi.org/10.1016/j.iheduc.2015.11.002
https://doi.org/10.1016/j.learninstruc.2009.08.010
https://doi.org/10.1016/j.learninstruc.2009.08.010
https://doi.org/10.1016/j.learninstruc.2009.08.004
https://doi.org/10.1007/s10212-018-0386-9
https://doi.org/10.1007/s10212-018-0386-9
https://doi.org/10.3102/0002831220945266
https://doi.org/10.3102/0002831220945266
https://doi.org/10.1016/j.cedpsych.2023.102160
https://doi.org/10.1016/j.cedpsych.2023.102160
https://doi.org/10.1016/j.edurev.2022.100484
https://doi.org/10.1016/j.edurev.2022.100484
https://doi.org/10.1080/00220973.2025.2466146
https://doi.org/10.1080/00220973.2025.2466146
https://doi.org/10.1080/13562517.2021.2021393
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref79
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref79
http://refhub.elsevier.com/S0191-491X(26)00003-9/sbref79
https://doi.org/10.1016/j.chb.2021.106924

	Provider versus recipient: Peer feedback roles effect on task performance, perceptions of learning, trust, and epistemic em ...
	1 Introduction
	1.1 Peer feedback roles and task performance
	1.2 Peer feedback roles and perceptions
	1.2.1 Perceptions of learning from peer feedback
	1.2.2 Perceptions of trust as providers and recipients

	1.3 Peer feedback roles and emotions
	1.4 Aim, research questions (RQ) and hypotheses

	2 Method
	2.1 Sample
	2.2 Design
	2.3 Materials
	2.3.1 Task performance task: orienteering map analysis task
	2.3.2 Rubric

	2.4 Instruments
	2.4.1 Prior knowledge test
	2.4.2 Questionnaires

	2.5 Procedure
	2.6 Data analysis
	2.6.1 Data screening
	2.6.2 Plan of analysis


	3 Results
	3.1 Preliminary analysis
	3.2 RQ1. Peer feedback roles effect on task performance
	3.3 RQ2.1 Peer feedback roles effect on students’ perceptions of learning
	3.4 RQ2.2 Peer feedback roles effect on students’ perceptions of trust
	3.5 RQ3. Peer feedback roles effect on epistemic emotions

	4 Discussion
	4.1 Effect of peer feedback roles on task performance (RQ1)
	4.2 Effect of peer feedback roles on students’ perceptions of learning and trust (RQ2)
	4.3 Effect of peer feedback roles on students’ emotion (RQ3)
	4.4 Limitations and future lines of research
	4.5 Practical implications

	5 Conclusion
	CRediT authorship contribution statement
	Funding
	Appendix A Orienteering map analysis task
	Appendix B Rubric used to rate cover letter analysis (Task 1 and 2)
	Appendix C Previous-knowledge task
	Appendix D Supporting information
	References


