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Abstract

Peer feedback has the potential to contribute to a transformation of the feedback culture in
higher education. The disposition of students for peer feedback is a crucial factor for the
successful implementation of peer feedback. In earlier work we have developed through a
mixed-method sequential research approach an initial instrument to measure the peer feed-
back orientation of students. The current study has the goal produce further evidence for
the validity of the factor structure of the initial instrument, compare competing models and
to cross-validate the model across samples and sub-populations. For this purpose, the Peer
feedback Orientation instrument (PFOS) has been implemented in a mandatory course on
media education in the teacher education program of the institution of the first author. 269
students have participated in the study. A confirmatory factor analysis has confirmed the
measurement model from an earlier exploratory factor analysis. A competing two-factor
model focusing on the role-change in peer feedback processes could not achieve compa-
rable benchmarks. A test of measurement invariance and a retesting of this measurement
provides further evidence of the validity of the internal structure. These results show that
the peer feedback orientation scale is a robust measure for students in higher education
and that peer feedback orientation is a promising area for future research. By providing
an empirically supported measurement model, the study offers a theoretically grounded
framework for examining how students’ orientations toward peer feedback shape their
participation in feedback activities. This framework may help to explain variability in
peer-feedback engagement and outcomes observed in higher education settings and thus
contributes to the broader effort to better understand the learner dispositions that support
effective feedback processes.
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1 Introduction

Topping (2009) defines peer assessment as “an arrangement for learners to consider and
specify the level, value, or quality of a product or performance of other equal-status learn-
ers” (p. 250). Similarly, peer feedback can be understood as both a source of feedback and
a learning activity in which students provide comments to one another on their work (Liu &
Carless, 2006). A main barrier to expanding feedback opportunities in higher education has
been identified as the workload connected to elaborated individual feedback from educators
(Henderson et al., 2019; Wild & Esdar, 2014). Therefore, peer feedback has been recognized
as a scalable practice with potential to be used in multiple educational contexts beyond
fully-online courses (Double et al., 2020; Authors, 2021; Rodriguez et al., 2022).

Despite documented benefits (see e.g. Nicol et al., 2014; Tai et al., 2018), peer feedback
has not yet been widely adopted in higher education. One reason for the lack of large-scale
implementation is the implementation complexity of peer feedback in designing and imple-
menting peer feedback activities. For example, Topping (1998) identified 17 design dimen-
sions that instructors must consider when implementing peer assessment, including subject
area, directionality of feedback, voluntariness, ability level of participants, and reward
structures. Subsequent work has further expanded and refined these design considerations
(e.g., Gielen et al., 2011; Topping, 2017). Although the use of digital tools has reduced
some logistical barriers, implementing peer feedback still requires navigating numerous
pedagogical design decisions (Kerman et al., 2024).

1.1 Dispositions Toward Peer Feedback

An important determinant of whether peer feedback succeeds is students’ attitudes and
beliefs about the practice (Greisel et al., 2025). Consequently, some peer-feedback research
has focused on how students are disposed toward peer feedback (see Table 1 for an over-
view), albeit with varying emphases and theoretical backgrounds. For example, Wen and
Tsai (2006) conceptualized peer-feedback as an attitudinal challenge towards online-feed-
back and developed an instrument with four subscales, whereas Huisman et al., (2020)
approached peer-feedback from the perspective of beliefs, also identifying four dimensions.
Friedman et al., (2008) instead built their work on motivation and expectancy theory.

During the development process of our instrument, more research on general feedback
literacy has been published (see Nieminen & Carless, 2022). But we have assumed that
existing approaches to general feedback literacy might only have limited validity for the
context of peer feedback because of the role-change involved during the peer-feedback pro-
cess. Existing conceptualizations of feedback literacy were largely developed in the context
of teacher—student feedback and therefore focus primarily on students’ capacities to inter-
pret and use feedback as recipients, albeit active and engaged recipients (Carless & Boud,
2018). However, peer feedback requires learners to additionally act as feedback providers
and therefore involves additional attitudes and skills. This was also the motivation by Dong
et al. (2023) who have developed a peer-feedback literacy scale focused on writing contexts
(see Table 1), including dimensions like willingness to participate or cooperative Learning
Ability, which they distinguish into cognitive aspects of readiness and social-affective readi-
ness for peer feedback.
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Table 1 Dispositiong toward Theoreti- Main Authors Validated instruments/
peer-feedback overview cal rooting assumptions Scales and Subscales

Attitudes  Peer-feedback Wen and Positive Attitude Sub-
requires an at-  Tsai (2006) scale (POS), Online At-

titudinal change titude Subscale (OAS),
in students Understanding-and-
Action Subscale (UAS)
and Negative Attitude
Subscale (NAS)
Motiva-  Peer-feedback  Friedman et Team functioning,
tion & ex- acceptance al. (2008)  Effort and assess-
pectancy  depends on va- ments fairness, Team
theory lence and force concerns
Beliefs & Peer-feedback Huisman et  Valuation of peer feed-
values success relies al. (2020)  back as instructional
on beliefs method, confidence in
and values of quality of received peer
student about feedback, confidence
the method and in own peer feedback
the quality of quality, valuation of
feedback peer feedback as an
important skill
Peer- Peer-feedback is Dongetal. Feedback-related
feedback a specific ability (2023) knowledge and abilities
literacy (FKA), Willingness

to participate (WP),
Appreciation of peer
feedback (APF) and
cooperative learning
ability (CLA). The
authors summarize
those factors as cogni-
tive readiness (FKA &
CLA) and social-
affective readiness for
peer feedback (WP and
APF)

Our review of the literature suggests that theory-building on the acceptance and success
of peer feedback remains limited. Existing studies tend to focus on isolated aspects, such as
beliefs or motivation, or examine peer feedback in highly specific contexts, most commonly
writing tasks. We found little work that adopts a holistic measurement approach capable of
capturing the complexity of peer feedback activities, particularly the interplay between pro-
viding and receiving feedback and between domain- and task-related factors. This limited
understanding of students’ dispositions toward peer feedback also makes it difficult to trans-
late the many design dimensions identified in the literature into actionable implementation
decisions. To address this challenge, we focus on the concept of peer-feedback orientation
as a theory-informed lens for reducing the complexity of peer feedback design.

1.2 Peer Feedback Orientation

London and Smither (2002) have defined feedback orientation as “an individual's overall
receptivity to feedback, including comfort with feedback, tendency to seek feedback and
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process it mindfully, and the likelihood of acting on the feedback to guide behavior change
and performance improvement” (p. 1).

Extending this we define peer-feedback orientation as a multidimensional disposition
reflecting learners’ motivational, social, and communicative readiness to participate in
reciprocal feedback processes with peers and engaging productively with peer feedback. It
captures how students value peer feedback, how receptive and accountable they feel toward
it, how confident they are in dealing with it, and how ready they are to participate in the
communicative exchanges peer feedback entails. In this sense, peer feedback orientation
is distinct from peer feedback skills: it does not measure what students can do in a perfor-
mance sense, but rather the dispositional conditions that may support or hamper effective
participation in peer feedback processes.

Further, peer feedback orientation overlaps with, but is not identical to, peer feedback
literacy. Feedback literacy frameworks typically emphasize the capacities needed to appre-
ciate, interpret, and use feedback effectively (Carless & Boud, 2018; Molloy et al., 2020;
Woitt et al., 2025). By contrast, orientation refers to a broader dispositional stance toward
participation in peer-feedback situations, including perceived value, responsibility, recep-
tivity, confidence, and communicative readiness. The present instrument therefore aims not
to replace literacy-oriented approaches, but to capture a related construct that may help
explain why students differ in their willingness and readiness to engage in peer feedback
even before performance in such tasks is observed.

Based on the lack of relevant work in education research, we identified promising work
on feedback orientation from the business context. For their feedback orientation scale
(FOS), Linderbaum and Levy (2010) argued that identifying and adapting to individual dif-
ferences in feedback is important for the business context and that this focus on individual
differences will enable organisations to make better use of feedback. To this end, building
on the Theory of Planned Behavior (Ajzen, 1991), they developed a multidimensional self-
report instrument of feedback orientation able to measure individual differences for the
purpose of enhancing feedback uptake. The approach included exploratory (EFA) and con-
firmatory factor analysis (CFA) yielding a four-factor solution: utility, accountability, social
awareness and feedback self-efficacy.

In the FOS (Linderbaum & Levy, 2010), these are understood as follows:

e Utility refers to the belief that feedback serves a useful purpose in helping a person
achieve goals or desired outcomes. It captures whether feedback is seen as meaningful,
instrumental, and relevant for improving performance or personal effectiveness.

e Accountability describes the tendency to feel responsible for responding to feedback
and taking action based on it. It reflects the sense that feedback should lead to follow-up
rather than remain without consequences.

e Social awareness refers to the tendency to use feedback to understand how one is per-
ceived by others and to stay attentive to those perceptions. It emphasizes sensitivity to
external perspectives and the use of feedback to adjust one’s behavior accordingly.

o Feedback self-efficacy denotes a person’s confidence in their ability to understand feed-
back correctly and respond to it constructively. It reflects the belief that one has the
competence and control needed to deal effectively with feedback situations.
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Considering the focus of the instrument we deemed this a promising starting point for our
research. Our research goal was to extend this scale and adapt it to the peer feedback con-
text. Consequently, we first invested in ensuring that the context change from the business
context to the higher education context is supported by expert judgements and then we
deducted items for a theory-based and data-based analysis of the scales’ validity.

1.3 Development of the Peer Feedback Orientation Instrument

To transfer the instrument from the business context to the higher education context, we
conducted an initial qualitative study (Kasch et al., 2023). Semi-structured interviews con-
ducted with students, instructors, and researchers (n=13) identified a wide spectrum of
individual factors shaping their orientation toward peer feedback. Thematic analysis indi-
cated that the most salient influences concerned the perceived value of both giving and
receiving peer feedback, the quality of interpersonal relationships among students, percep-
tions of fairness, and relevant competencies. Importantly, the relevance of established feed-
back orientation dimensions (utility, accountability, social awareness, and self-efficacy) was
corroborated within the higher education context. At the same time, the findings revealed
context-specific interpretations of these dimensions, suggesting the need to design a peer-
feedback orientation scale tailored explicitly to higher education settings.

In a follow-up study (Kasch et al., 2022) we built on this initial work by generating self-
report items and identifying an initial factor structure via EFA on a sample of 148 higher
education students. We identified a correlated-factor model with five factors describing the
peer feedback orientation of students: accountability, communicativeness, utility, self-effi-
cacy and receptivity. For those five factors, a simple structure was identified: 4 factors are
moderately correlated (accountability, utility, self-efficacy, receptivity), while one factor has
been identified to be independent (communicativeness)—an extension to the initial work by
Linderbaum and Levy (2010) and Authors (2021). Communicativeness as a separate factor
in peer feedback settings makes conceptual sense, because it is not only a matter of inter-
preting information, but also of expressing critique, asking for clarification, and engaging
in sustained dialogue with peers. We therefore interpret communicativeness not as a data-
driven residual factor, but as a context-specific extension that reflects the dialogic nature of
peer feedback (Ajjawi & Boud, 2017; Zhu & Carless, 2018). The final instrument consisted
of a 22-item questionnaire with sound psychometric properties, including a clear factor
structure and good internal consistency.

1.4 Research Questions

Building on Kasch et al. (2021) and Kasch et al. (2023), the purpose of the current study is to
further develop both theory and measurement of students’ peer feedback orientation. To this
end, our goal is to provide further validity evidence for the PFOS dimensionality and psy-
chometric functioning. Evidence concerning the internal structure of an instrument attests
to validity by corroborating theorized constructs with empirically observed factors. Given
the multidimensional nature of peer feedback orientation, examining the internal structure is
therefore a critical step toward evaluating whether the proposed dimensions cohere in theo-
retically meaningful ways (Reeves & Marbach-Ad, 2016). The present study focuses on this
aspect of validity by testing the fit and stability of the previously identified factor structure
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through structural equation modeling. The current study seeks to validate the measurement
model, previously developed through an exploratory factor analysis (EFA), through a new
confirmatory factor analysis (CFA) and to compare it to a competing model based on the
role-change in peer feedback activities. Furthermore, a cross-validation of the prioritized
model should be conducted. These research needs were transferred into the following three
research questions:

RQ1: Can we confirm the initial factor structure from the EFA and the specific extension
of the feedback orientation scale with a fifth factor for the peer feedback context?

RQ2: How well does a two-factor solution perform in comparison which divides the peer
feedback process in the roles as peer feedback receiver and peer feedback provider?

RQ3: Does the prioritized model show its robustness across sub-groups and samples?

2 Methods

The study design follows a survey-based approach to collect data about the dispositions of
students regarding peer feedback. We report how we determined our sample size, all data
exclusions, all manipulations, and all measures in the study (Simmons et al., 2012). The
sample-size of this study followed prior recommendations by Kyriazos (2018a). The author
discusses the challenge to define an adequate sample size in CFA studies. He recommends
large sample sizes if there are a low number of indicators per factor and if there are a very
high number of factors. The indicator-to-factor ratio in the instrument used for the data col-
lection follows the recommended number of at least three indicators per factor, while most
factors have 4 or 5 indicators. Furthermore, 5 factors is not seen as a very high number
of factors according to the recommendations. Since we are building on results of a prior
exploratory factor analysis we assume that we have identified a “simple structure” before
and set a requirement of a ratio of a minimum of 10 data points per item as the ideal sample
size which is regarded as a common rule of thumb. This would require at least 220 partici-
pants in the current study. Simulation studies have shown that a sample size of more than
200 combined with an item-factor ratio of at least three has led to no convergence failures
and no improper solutions (Kyriazos, 2018a). We build on recommendations by Jackson et
al. (2009) and Kyriazos (2018b) for the reporting of our study, its methodology and results.

2.1 Participants

Participants of this study were recruited in the context of a mandatory module on media edu-
cation in teacher education programs at [blinded for peer review]. In 12 concurrent courses
on foundations of media education a questionnaire was implemented with a total amount
of approximately 350 students. From these students, 269 filled in the questionnaire fully
while 54 participants filled it out partially. Only full datasets were further analyzed lead-
ing to absence of missing data. The mean age of participants was 22.02 years (SD=2.28).
199 participants were female, while 67 participants male, 2 participants selected a diverse
gender category while 1 participant chose to not respond to this question. We have applied
a social interpretation of the gender category according to the guidelines by Doring (2013)
and Heidari et al. (2016). This gender distribution is typical for a study in a teacher educa-
tion program (UNESCO, 2023). The questionnaire was placed before a peer feedback activ-
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ity. Participation in the research was voluntary and all participants agreed to an informed
consent declaration online before participation. No further incentives were set for participa-
tion in the research.

2.2 Materials

The questionnaire implemented in this study consists of some basic demographic informa-
tion and the same items used in our prior exploratory factor analysis study. The research
followed a sequential-mixed method paradigm in which an existing scale from the business
context (Linderbaum & Levy, 2010) was adapted to the context of higher education [blinded
for peer review]. An exploratory factor analysis of those items resulted in a 22-item scale to
measure the peer feedback disposition of students which had an underlying structure of 5
factors [blinded for peer review]. These original items were translated from Dutch into Ger-
man and retranslated into Dutch to ensure the same meaning. A five-point-Likert scale was
used ranging from “totally disagree” to “totally agree”. The instrument was implemented in
the Limesurvey system for online surveys. The papaya-package was used for the writing of
this manuscript. The lavaan package was used for the confirmatory factor analysis (CFA)
(Rosseel, 2012).

2.3 Procedure

Students filled out the questionnaire as preparation of a peer feedback activity.
Participation in the survey was voluntary and an informed consent and declaration of
dataprotection and data-security aspects of the study was delivered before participants
started the survey. Data collection was conducted at the institution of the first author from
May until July 2023 in a mandatory module on media education for all teacher education
programs at the institution. The link to the online questionnaire was integrated in the digital
learning environment. The data analysis was conducted from August until October 2023. As
an initial step, the measurement model was constructed based on the results of the explor-
atory factor analysis described in (Kasch et al., 2022) (Model 1). Furthermore, we tested
an alternative model consisting of a two-factor solution (receiving and providing feedback,
Model 2). After controlling fit indices and testing potential adaptations of each model we
selected the best fitting model and further tested this model for measurement invariance and
controlled if we can confirm the model with an additional dataset (test-retest reliability).

2.4 Data Analysis

We used R (Version 4.3.2; R Core Team, 2023) and the R-packages papaja (Version 0.1.1;
Aust & Barth, 2022), and tinylabels (Version 0.2.3; Barth, 2022) for all our analyses. Con-
firmatory factor analysis was conducted according to guidelines by Jackson et al. (2009),
Tabachnick et al. (2013) and finally Kyriazos and Poga-Kyriazou (2023). After finalisa-
tion of the data collection, we first controlled the data for completeness. 13 outliers were
identified with the interquartile range criterion (IQR) and deleted according to guidelines
by Tabachnick et al. (2013). The IQR criterion and a cut-off point of 1.5 has been proposed
by Tukey (1977) and further refined and evaluated by other researchers as a robust method
for outlier detection (Hoaglin & Iglewicz, 1987). The data was tested for multicollinearity
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based on inter-item correlations of all indicators and we checked Variance Inflation Factors
(VIF). Factor correlations of latent constructs was checked following guidelines by Kyri-
azos and Poga (2023). After deleting outliers, we checked the ratio between items and par-
ticipants and controlled for multivariate normal distribution of the data. As the next step, we
assessed whether the data are suited for factor analysis. We then conducted a confirmatory
factor analysis with the Lavaan package in R (Rosseel, 2012) and evaluated the model based
on standard threshold values for factor analysis. Following recommendations mentioned
above, we combined multiple fit indices to evaluate the fit of the models to the data. No item
parceling was used for the analysis.

3 Results
3.1 Data-Screening and Sample

Only complete data were retained for analysis (n=269). 13 outliers were deleted from the
dataset resulting in 256 cases included in the further analysis following the interquartile
range approach. Since the PFOS instrument consists of 22 items in total, the item-partic-
ipant ratio was 11.63 data points per item which is considered as acceptable standard for
confirmatory factor analysis. A Bartlett’s Test of Sphericity showed that the data is suited
for factor analysis with a highly significant test result. This result was confirmed through
a check of the Kaiser-Mayer-Olkin criterion which also confirmed factorability of the data
(KMO=0.77).

3.2 Univariate and Multivariate Normality

The MVN package in R was used to control for multivariate normal distribution of the data.
The Mardia’s test for multivariate normality showed that the data suffers from skewness and
kurtosis and does not follow a normal distribution. The data showed substantial deviations
from multivariate normality (multivariate kurtosis=4111.42, z=27.63, p<.001). Accord-
ingly, a robust method was applied to conduct CFA on the data. Due to the use of Likert
items in the PFOS instrument, we followed the latest guidelines by Li (2016) and Kyriazos
and Poga-Kyriazou (2023) and used the Diagonally weighted least square (DWLS) estima-
tor for the analysis.

3.3 Confirmatory Factor Analysis

Prior to estimating the CFA model, we examined multicollinearity among the observed indi-
cators. Inter-item correlations were below the recommended threshold of .85, VIF values
ranged from 1.04 to 1.66 indicating no problematic multicollinearity. At the latent level, fac-
tor correlations ranged from 0.06 to 0.51 and none exceeded .85. Together, these diagnostics
indicate the absence of multicollinearity among the latent constructs.

To answer our first research question we have analysed our theoretical model and tested
competing models. We used the conservative benchmarks formulated by Kyriazos (2018b)
to evaluate the models. These benchmarks are depicted in the first line of Table 1. The initial
confirmatory factor analysis of the measurement model which was the result of the EFA-
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study by [blinded for peer review] could be estimated and was overidentified (Model 1,
Fig. 1). The initial model showed very good fit measures.

Due to the fact that peer feedback disposition can also be modeled as a disposition for
providing feedback and receiving feedback we also tested a competing two-factor model in
which the indicators have been assigned to those two dimensions (Model 2). Model 2 was
also overidentified but did not perform well on several fit measures and indices.

3.4 Measurement Invariance

While we could show that the theoretical model shows a good fit to the data, the question
arises if the model is also robust across different groups. For the assessment of measurement
invariance of the scale we follow guidelines by Putnick and Bornstein (2016) and Luong
and Flake (2022). In terms of grouping variables that could be used to test measurement
invariance, only the variable “Gender” was available. Other variables like age or course
context either have too low variance for testing of measurement invariance or have too small
samples. Also, the gender variable was not ideal for testing measurement invariance (due
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Fig. 1 CFA model 1 for peer feedback orientation of students
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Table 2 Model fit of four CFA-models

Model x2 df xX2df  p TFI CFI RMSEA SRMR
Benchmark - - <3 >.05 >0.95 >0.95 <0.06 <0.08
Model 1 240.5 199 12 0.024 0.961 0.966 0.029 0.066
Model 2 322.73 208 1.55 0 0.896 0.906 0.048 0.082

Table 3 Measurement invariance

Model  x*(df) CFI  RMSEA (90% CI) SRMR Model ACFI A A Deci-
comp RMSEA SRMR sion

MI1:CI  392.39 1 0.000 [0.0000;031] 0.077 - - - - -
(396)

M2:MI 47134 0954 0.34[0.0130; 048] 0.084 M1 —0.046 0.034 0.007  Re-
(413) ject

M3:SI 49344 0950 0.35[0.0160;049] 0.085 M2 —0.004 0.001 0.001  Re-
(430) ject

to only 67 male participants), but we tried the analysis with this variable. The question was
thus if the scale was also invariant across male and female students. For the initial screen-
ing, we assessed the configural invariance (CI). This basic analysis answers the question
if the relation between indicators and factors is valid across different groups. Configural
non-invariance could suggest a problem in the theoretical model and would require further
investigation into why constructs and indicators are perceived differently across groups.
The next level of analysis we applied was the metric invariance (MI) which is an assess-
ment of equality of factor loading across groups. Furthermore, we tested scalar invariance
(SI), which represents that factor loadings and intercepts are equal across groups. Results
of the model test are available in Table 2. We can see that only configural invariance can be
confirmed with the available data.

3.5 Cross-validation

To examine whether the selected model could be reproduced in a different data collection,
we estimated the same CFA model in the post-questionnaire sample with 197 participants.
We again controlled for outliers and factorability of the data which could be confirmed.
After deleting 23 outliers with the same approach as above, we have conducted a confirma-
tory factor analysis with the remaining 174 data points. For the cross-validation model 1
could be overidentified and achieved the expected benchmarks with Chi-square=229.33,
Chi-square/df=1.15, RMSEA=0.03, CFI=0.98 and TLI=0.92, SRMR=0.078 (Table 3).

4 Discussion

During the initial study by [blinded for peer review], an existing instrument from the busi-
ness context was adapted to the higher education context in the Dutch Higher Education
system and a number of items were generated to assess the peer feedback orientation of stu-
dents. In a further study [blinded for peer review], an exploratory factor analysis resulted in
an initial 5-factor structure with the factors accountability, communicativeness, utility, self-
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efficacy and receptivity. A simple structure could be identified: 4 factors were moderately
correlated (accountability, utility, self-efficacy, receptivity), while one factor has been iden-
tified to be independent (communicativeness). The final instrument consisted of a 22-item
questionnaire with satisfactory psychometric qualities. The current study was conducted to
test this model and competing models and to cross-validate the prioritised model.

Due to the fact that the measurement model from the earlier EFA-analysis showed a very
good performance and fit to the data, research question 1 (RQ1) could be answered affir-
matively. The five identified factors show some similarities to earlier described general and
specific (peer-)feedback scales. The identified factors are similar to the factors described by
King et al. (2009) in the feedback orientation scale, namely utility, self-efficacy and commu-
nication competence. Furthermore, the factor receptivity is similar to the factor appreciation
identified in the general feedback literacy scale by Zhan (2022) and self-efficacy is identical
to the factor identified by Song (2022). Unsurprisingly there is overlap with the original
scale by Linderbaum and Levy (2010) which has been taken as a starting point for the devel-
opment of the peer feedback orientation scale. The underlying concept of “orientation” as a
mix of skills and capabilities, attitudes and perception is the reason why the peer feedback
orientation scale consists of a very different factor structure compared to the work by Wen
and Tsai (2006). Their scale focuses solely on attitudes and actions and does not take into
account skills or prior experiences. Furthermore, the “Beliefs about Peer feedback Ques-
tionnaire” by Huisman et al. (2020) situated peer feedback ability only in the belief system
by students. Last but not least, the peer feedback orientation scale as a general instrument to
measure and develop the peer feedback orientation of students is also different to the work
by Dong et al. (2023) who have presented a scale for peer feedback literacy in writing. Only
the factor receptivity of our instrument is similar to the factor “appreciation” of this scale.

To answer research question 2 (RQ2), a competing model has been tested: Peer feedback
is often compared to other feedback activities in terms of the role switch between peer
feedback receiver and peer-feedback provider which leads to specific procedural and cogni-
tive requirements (Heine & Vesterager, 2024; Panadero, 2016). The two-factor model has
divided the items of the scale into two factors: a factor related to the role of peer feedback
receiver and a second factor related to the role of peer feedback provider. This simple two-
factor model representing the dimensions of “providing feedback™ and “receiving feed-
back” has been tested but the model did not perform well on the data. This answers the
second research question.

To go beyond the model assessment, we also had the goal to analyse some psychometric
properties of the prioritized model. These properties are construct validity and absence of
bias. To analyse if the identified model is valid across groups in the sample and has not been
resulted from systematic bias in the data we have applied measurement invariance and an
analysis of test-retest reliability. The invariance analyses provide preliminary evidence of
configural invariance across gender, suggesting that the overall pattern of relations between
items and factors is similar in male and female students. However, because metric and scalar
invariance were not supported, the present data do not justify stronger claims about equiv-
alence of factor loadings, intercepts, or latent mean comparability across gender. These
findings should therefore be interpreted as evidence of structural similarity rather than full
cross-group comparability. Converging evidence stemming from a cross validation with a
separate data collection allowed us to ascertain the reproducibility of the factor structure,
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thereby further supporting the general stability of the model. With these results, the third
research question is addressed (RQ3).

The study and its approach has several limitations. First, the convenience sample applied
in the research is not the ideal scenario for research on validity of latent constructs. The cho-
sen sample was from a teacher education program in which the specific traits of the partici-
pants and the research context may have influenced some of the results. Future work should
apply more controlled levels of sampling. The collected data was not normally distributed
leading to a specific approach for confirmatory factors analysis which fits to the data. While
the sample-size for the study was not problematic in terms of the item-participant ratio or
other recommendations for conducting CFA, the sample size was problematic to test for
higher levels of measurement invariance. Only the gender variable could serve here as a
grouping variable. With a larger sample, more options for measuring invariance would have
been available.

5 Conclusion

In this paper, we provide further validity evidence for the factorial structure of the peer
feedback orientation measure for higher education students. This finding supports the use of
this instrument, leading to potential practical implications that include the use of adaptive
designs aligned to each student’s peer feedback orientation and further investigation of the
construct as moderating factor in students feedback processes.

The present study contributes to peer feedback research by offering a theoretically
grounded conceptualization of peer-feedback orientation as a multidimensional learner dis-
position. The confirmed five-factor structure suggests that students’ engagement with peer
feedback is shaped by a combination of motivational beliefs, perceived capabilities, and
social-interactional orientations. This finding extends existing feedback research, which
has often focused primarily on cognitive aspects of feedback use or on general feedback
attitudes. In particular, the results highlight the inherently social nature of peer-feedback
processes. While the factors utility and feedback self-efficacy capture learners’ perceptions
of the learning value of peer feedback and their capability to participate in such activities,
the dimensions social awareness, communicativeness, and accountability emphasize the
interpersonal and normative aspects of peer-feedback interactions. These dimensions reflect
students’ awareness of the social consequences of feedback, their willingness to engage in
feedback dialogue, and their perceived responsibility toward peers. Together, these findings
support the view that effective participation in peer feedback requires not only cognitive
engagement but also social and communicative dispositions.

By providing an empirically supported measurement model, the study offers a theoreti-
cally grounded framework for examining how students’ orientations toward peer feedback
shape their participation in feedback activities. This framework may help to explain vari-
ability in peer-feedback engagement and outcomes observed in higher education settings
and thus contributes to the broader effort to better understand the learner dispositions that
support effective feedback processes.

While this study provides evidence for the internal structure of the PFOS, it represents
only one component of a broader validity argument. A comprehensive validation requires
integrating multiple categories of evidence, including content relevance, response processes,
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relations to other variables, and the consequences of score use (Kane, 2006; Messick, 1995).
Future research should therefore extend the validity argument by examining how PFOS
scores relate to external criteria, how respondents interpret and engage with items, and
how the instrument performs across diverse educational contexts. Such additional evidence
would further strengthen the theoretical and practical foundations of the scale.

Several avenues for future research follow from the present findings. First, further stud-
ies should examine how the identified dimensions of peer-feedback orientation relate to
actual feedback behaviors and learning outcomes. For instance, future research could inves-
tigate whether students with higher levels of communicativeness and social awareness pro-
vide more elaborated or constructive feedback, or whether feedback self-efficacy predicts
students’ willingness to revise their work based on peer comments.

Second, future research could explore how peer-feedback orientation interacts with the
different roles students assume in feedback activities, particularly the roles of feedback pro-
vider and feedback receiver. Since these roles involve distinct cognitive and social demands,
it is plausible that specific orientation dimensions may become more salient in one role than
in the other. Examining such role-dependent dynamics could provide a deeper understand-
ing of how dispositional factors influence peer-feedback processes. Third, the scale offers
opportunities for investigating how peer-feedback orientation develops over time and how
it can be influenced through instructional design or pedagogical interventions. Longitudinal
studies could examine whether repeated participation in structured peer-feedback activities
strengthens particular orientation dimensions, such as feedback self-efficacy or communica-
tive readiness.

Finally, future research should examine the generalizability of the measurement model
across different educational contexts, disciplines, and cultural settings. Testing additional
levels of measurement invariance across these contexts would provide further evidence for
the robustness of the proposed construct and support its application in comparative research
on peer-feedback practices.
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