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The ability to give, receive and process feedback is essential for higher education 
students not only during their studies, but also for their future work life. Despite the 
extensive amount of research on feedback in education, there is limited research 
on feedback skills as collaborative skills and on what might influence these skills. 
Through surveying a large sample of 2,907 university students who worked in 
self-managed project teams, this study explores how individual characteristics 
as antecedents relate to students’ perceived feedback skills. We use a person-
oriented approach to examine how these antecedents relate within students and 
how these profiles relate to perceived feedback skills. In addition to reliability, 
confirmatory factor analysis provided evidence for the structural validity of a 
newly developed feedback skills instrument. Five scales were used from existing 
feedback instruments as antecedents of feedback skills, and these were also 
found to be valid and reliable. Through a person-oriented approach, we applied 
a hierarchical and a k-means cluster analysis to create student profiles or groups 
based on feedback antecedents. We identified five distinct groups of students 
with common feedback antecedents. The results indicate that the five groups 
also had different levels of perceived feedback skills. The study contributes to 
the limited research on the dynamics of giving and receiving feedback from the 
perspective of students in the context of collaborative learning. It has implications 
for researchers and practitioners to better understand individual differences and 
to consider these differences when designing collaborative learning activities 
and facilitating student teams.
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1 Introduction

Developing the ability to give, receive and process feedback is essential for higher 
education (HE) students. In light of the demand that HE must prepare students for a work life 
that increasingly expects graduates with teamwork skills (O’Neill et al., 2020), feedback skills 
are crucial. Research demonstrates that feedback is a critical component of teamwork 
regulation (London and Sessa, 2006) and that it affects team functioning and performance 
(e.g., Gabelica et al., 2012). Awareness, or knowing how one is perceived by others through 
giving and receiving feedback, is also linked to successful team outcomes (Hulse-Killacky et al., 
2006). From a learning perspective, feedback is fundamental for reflection (Aoun et al., 2018) 
and positively relates to learning outcomes (Black and William, 1998; Fong and Schallert, 
2023). Therefore, placing the development of feedback skills in HE curricula has a double 
purpose: it is important for developing teamwork skills and key to student learning.
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Within education, research on feedback has largely focused on 
feedback on tasks or performances for assessment purposes (Evans, 
2013; Winstone and Boud, 2022) and students’ development of 
feedback literacy (e.g., Carless and Boud, 2018; Dawson et al., 2023). 
In this line of research, feedback is seen as a cornerstone of effective 
learning and teaching (Black and William, 1998) and is often studied 
as a tool for student assessment (e.g., Small and Attree, 2016; Ashenafi, 
2017). In contrast to the significant amount of research focusing on 
feedback for learning, there is only limited research on feedback skills 
as collaborative and interpersonal skills, i.e., giving and receiving 
feedback between team members as part of regulating and improving 
their collaboration and for reflection on learning.

There is also limited research on what feedback skills are (Johnsen 
et al., 2023) and on what might influence individuals’ feedback skills, 
from a situational perspective, as well as from the perspective of 
individual student characteristics (i.e., antecedents of students’ 
feedback skills). Within the context of student teams or teamwork 
more generally, the focus has mainly been placed on feedback on team 
effectiveness or on how to give effective feedback, with the source 
often coming from outside the group (e.g., Gabelica et al., 2014)—in 
most cases, an instructor. Researchers have paid little attention to 
receiving feedback and how and why the same feedback can 
be significantly differently perceived and processed by the different 
members of a team (Gabelica and Popov, 2020). Individual differences 
might play an important role in these processes, though according to 
Gabelica and Popov (2020), much research on feedback in teams has 
been undertaken with a ‘one-size-fits-all’ approach, which does not 
consider the individual characteristics of the members within a team. 
In the same team, some people might, for example, perceive the 
feedback, be it from the teacher or from a team member, as blunt and 
inappropriate, leading to a feeling of failure or a refusal to accept it, 
while others might see it as constructive, interesting and an 
opportunity to learn. This variety of reactions to the same feedback 
illustrates that a ‘one-size-fits-all approach’ is not in line with the 
complex reality and interplay of factors within and between the actors. 
It is also unclear if and how the different personal feedback 
characteristics relate within an individual person. This urges the need 
for a person-oriented approach when studying this area.

This paper first validates the concepts that are used in this study 
and then explores how individual characteristics as antecedents relate 
to the students’ perceived feedback skills. The study uses a large 
sample of 2,907 university students who worked in self-managed 
project teams. On the basis of subsamples, we use a person-oriented 
approach and examine how these antecedents relate within students 
to be able to distinguish different profiles. We then consider how these 
different profiles relate to perceived feedback skills. The results of the 
study have implications for researchers and practitioners to better 
understand individual differences and to take these differences into 
account when designing learning activities, in particular those aiming 
to develop students’ feedback skills.

2 Frames of reference

Feedback can be understood as the transmission of evaluative or 
corrective information about actions, events or processes (London 
and Sessa, 2006). It is also widely acknowledged as a sense-making 
process, including both the givers and receivers of the feedback (de 

Kleijn, 2023). In team settings, feedback can be given to individuals, 
a subset of members, or the team as a whole. It is typically aimed at 
regulating actions to achieve the team’s goal or promoting team 
performance. Research recognizes the importance of continuous 
feedback mechanisms for team performance and learning (Gabelica 
et al., 2012). Feedback can guide, motivate and reinforce effective 
behaviors and reduce or stop ineffective behaviors (London, 2003). 
London and Sessa (2006) argued that without feedback, teams can 
change but not learn, as they depend on feedback to monitor and 
regulate themselves. For feedback to have these positive effects, 
however, team members need the skills to give, receive and process 
feedback in ways that help facilitate open and productive 
communication in the team (Hulse-Killacky et al., 2006). Training 
feedback skills has been identified as an important element in course 
designs wherein students work in teams (e.g., Sjølie et al., 
2021, 2022).

2.1 Feedback skills—what are they?

While there might be agreement on the notion that feedback skills 
are important, there is ambiguity as to what constitutes such skills. 
First, there are differences in terms of which situations or contexts 
have been studied. For example, the skills that are required for a 
student who receives feedback from a teacher on an academic task 
might be different from those used for giving feedback on a peer 
student’s behavior in a team where the students work together toward 
a common goal. Regarding team settings, research on feedback has 
highlighted four core characteristics of feedback that can be related to 
the situation or context in which feedback is exchanged (London and 
Sessa, 2006; Gabelica and Popov, 2020). One characteristic is the 
source (e.g., an instructor, a team member) of the feedback. Feedback 
can be objective (e.g., based on measured data) or subjective, which 
comes from a person inside or outside the team. Another characteristic 
is the feedback level, as feedback can target the team as a whole, 
individual team members or both. Another characteristic is the type 
of feedback, which is often divided into describing either performance 
(often related to a task or product) or behaviors and processes 
(Gabelica and Popov, 2020). The last characteristic is feedback valence, 
that is, if the feedback contains a positive or negative evaluation of 
what the feedback is about.

Second, while many frameworks and instruments for measuring 
skill development include feedback, the operationalizations of 
feedback skills vary significantly. In some instruments, feedback is 
related to a task or product (e.g., Cumming et al., 2015; Muukkonen 
et  al., 2020). In other instruments, feedback is related to 
interpersonal skills and often have different labels (social, 
communication, collaboration or teamwork skills) and are part of 
other scales in the form of one or two questions (e.g., MacDonald 
et al., 2010). In some instruments, feedback is used as a more general 
term, including several aspects in one and the same item (e.g., Alpay 
and Walsh, 2008). A final observation in reviewing the feedback 
literature is that existing frameworks and instruments only or 
primarily focus on negative feedback, often called ‘corrective 
feedback’, and not on positive feedback. On one hand, the large 
variation in the operationalization of feedback skills can 
be considered functional because of variations in the contexts and 
purposes of feedback. On the other hand, this conceptual ambiguity 
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becomes problematic when we conduct research on feedback skills, 
as it challenges content validity and may lead to misinterpretations 
of the findings.

Feedback skills, as operationalized in this paper, include two 
components: the valence and actions feedback. As a main characteristic 
of the feedback, we focus on its valence (positive-or negative-oriented 
feedback) as part of the model developed by London and Sessa (2006). 
Actions refer to giving and receiving feedback. Giving feedback is 
expressed by first formulating the feedback and then actually giving 
it, while receiving feedback is expressed by first receiving feedback and 
then making changes (or not) based on this feedback.

2.2 Antecedents of feedback skills

A number of conditions influence how feedback can be given and 
received (and processed) differently by different people. Some of these 
conditions are situational (Fong and Schallert, 2023), such as what is 
expected of a person at a certain moment and place, the relationship 
between the giver and the receiver, or the dynamic in the team in 
which the feedback takes place. Other conditions are related to 
individual differences and can be seen as antecedents of feedback skills. 
For example, London and Smither (2002) found that differences 
among people can be noticed in terms of the sensitivity to others’ 
views of oneself. Feedback from others can be used to become fully 
aware of others’ views, but not everybody shows this need to the same 
extent. Linderbaum and Levy (2010) also found that the capacity to 
cope with feedback differs among people. One could be more or less 
sensitive to handling feedback adequately; in other words, feedback 
self-efficacy differs. Consequently, there are individual differences at 
play as antecedents for feedback skills, and these antecedents can 
impact students’ (perception and development of) feedback skills. For 
the remainder of this paper, we  will focus not on the situational 
conditions but only on the individual differences.

In this study, we aim to understand how perceived feedback skills 
relate to individual differences as antecedents of these feedback skills. 
The context of the study is an interdisciplinary project-based course 
that has the team members give each other feedback as an explicit part 
of the course design. The students work in self-managed teams on 
open-ended, real-world problems. Employing a person-oriented 
approach, we explore the interplay of the students’ individual factors 
that might impact the giving and receiving of feedback. For the 
purposes of our study, we  have chosen to focus on two areas of 
individual differences, one related to corrective feedback and the other 
to feedback orientation.

2.2.1 Corrective feedback
Corrective feedback is a parallel term to negative feedback. 

According to Hulse-Killacky et  al. (2006), corrective feedback is 
‘intended to encourage thoughtful self-examination and/or to express 
the feedback giver’s perception of the need for change on the part of 
the perceiver’ (p. 264). Both receiving and giving this type of feedback 
can be uncomfortable. There are also individual differences as to how 
difficult a person finds it to ask the giver of the feedback for 
clarification (Hulse-Killacky et al., 2006). Overall, students’ reactions 
to negative feedback are far more complex than their reactions to 
positive feedback (Jussim et al., 1989). We therefore focus on this 
valence in our choice of antecedents.

Hulse-Killacky et al. (2006) distinguished three factors in their 
model and instrumentalization: feelings, an evaluative factor, and 
a clarifying factor. Feelings relate to concerns about being 
negatively evaluated because of corrective feedback. The evaluative 
factor is related to criticism and judgment. The clarifying factor 
describes the reluctance to ask for clarification. The underlying 
assumption is that these factors might impact perceived 
feedback skills.

2.2.2 Feedback orientation
Feedback orientation was developed as a new concept in a 

theoretical contribution by London and Smither (2002). They 
described this as a person’s overall receptivity to feedback. King et al. 
(2009) defined feedback orientation as the ‘individual response bias 
that students possess toward feedback in instructional settings’ 
(p. 236).

Linderbaum and Levy (2010) distinguished two dimensions 
within feedback orientation: social awareness and feedback self-
efficacy. Social awareness refers to an individual’s tendency to use 
feedback so as to be aware of others’ views of oneself and to be sensitive 
to these views (London and Smither, 2002). In addition, it refers to 
external pressure to be  aware of and respond to feedback. The 
dimension draws specifically on the construct of public self-
consciousness, the extent to which individuals see themselves as social 
objects and are aware of the observation of others in a public context 
(Fenigstein et  al., 1975). Individuals with higher public self-
consciousness have a greater desire for feedback and more initial 
feedback-seeking intentions. Therefore, we  assume that social 
awareness is related to the students’ perceived feedback skills. Feedback 
self-efficacy on the other hand, refers to an individual’s perceived 
competence to interpret and respond to feedback appropriately. It 
concerns an individual’s self-efficacy as it relates specifically 
to feedback.

2.3 Aims and research questions of this 
study

The purpose of this study was to explore the relationship between 
students’ perceived feedback skills and individual factors as 
antecedents to how feedback is given and received within the context 
of an interdisciplinary project-based course with self-managed student 
teams. Considering the conceptual ambiguity of feedback skills and 
the lack of instruments in the literature to measure them (Johnsen 
et al., 2023), an instrument for measuring student feedback skills was 
developed and validated. Given the novel nature of this instrument, 
we  looked at descriptive results related to student background 
characteristics in casu gender. Then, we  used a person-oriented 
analysis approach using existing and already validated instruments 
with the aim of exploring whether we  can distinguish clusters or 
groups of students’ characteristics that can impact feedback skills. 
Finally, we aimed to determine the extent to which the distinguished 
groups of students are related to the differences in feedback skills.

This paper addresses the following research questions:

 • RQ1a: To what extent does the students’ feedback skills 
instrument have a clear construct, and can it be measured in a 
reliable way?
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 • RQ1b: To what extent do the students’ feedback characteristics 
scales have a clear construct, and can these be measured in a 
reliable way?

 • RQ2: To what extent are the students’ feedback skills different 
according to gender?

 • RQ3: What clusters of students can be distinguished based on 
their feedback characteristics?

 • RQ4: How do the clusters relate to student feedback skills?

The following section explains the context of the study and 
describes the participants, instruments, data collection and 
statistical analyses.

3 Materials and methods

3.1 Context

This study was conducted among students enrolled in an 
interdisciplinary project-based course at a large Norwegian 
university. The course includes around 3,000 students from all 
faculties at the university, divided into 110 classes of 25–35 and 
teams of 5–7 students. The teams worked on real-world problems 
and defined their own projects. No specific guidelines were 
provided regarding the distribution of team roles and tasks. The 
teaching staff for each class was comprised of one faculty member 
and two learning assistants who were trained in team facilitation. 
One of the goals of the course was to develop the students’ 
teamwork skills, and the course design contained feedback exercises 
and ‘real-time’ facilitation (Sjølie et al., 2021). One of these was a 
“2 + 1 exercise,” in which each team member gives two positive and 
one negative feedback to each of the others on how they contribute 
and act in the team. They also formulate the feedback they would 
have given to themselves.

3.2 Participants

The data for this study were gathered from students who were 
enrolled in the course in the spring semester of 2022. The study sample 
consisted of 2,907 students (40.9% women, 56.3% men, 0.1% other, 
1.2% preferred not to say). The students included in the study were 
from eight different faculties (see Table 1).

Given the lengthy character of the questionnaire, we split it, so 
that not every student had to fill in all parts of the questionnaire. All 
students answered the feedback skills items, but only a subsample 
answered the feedback characteristics items. To enable this, in the 
survey software Nettskjema1, we created subsets that were randomly 
assigned to the students. As a result, we  collected data from 647 
students who answered the five scales of feedback characteristics that 
were the focus of this paper.

To summarize, for RQ1a, 2,907 students were involved, and for 
RQ1b, RQ2, RQ3 and RQ4, a random sample of the initial group of 
2,907 was asked to answer the feedback characteristics items. This 
subsample consisted of 647 students (44.5% women, 54.3% men, 1.2% 
preferred not to say). Table  2 describes the distribution of this 
subsample of students according to their faculty.

3.3 Instruments

3.3.1 Feedback skills
The student feedback skills scale was developed based on a 

combination of existing and newly formulated items. The instrument 
has 8 items, 4 focusing on positive feedback (e.g., formulating positive 
feedback for other students) and 4 on negative feedback (e.g., receiving 
negative feedback from other students). Possible answers ranged from 
1 = strongly disagree to 5 = strongly agree (the items can be found in 
Appendix A). We expected that the instrument would represent two 
distinct dimensions, depending on valence (positive or 
negative feedback).

3.3.2 Feedback antecedents
For this study, we  were interested in how students deal with 

corrective feedback and their feedback orientation. The Corrective 
Feedback Instrument (Hulse-Killacky et al., 2006) is an instrument 
originally used in the context of group work for counselor training to 
explore student reactions to giving and receiving corrective feedback 
in group settings. We used three dimensions from this instrument: 
feelings (5 items, e.g., I  try to avoid being in conflict with others 
whenever possible), evaluative (5 items, e.g., It is hard for me not to 
interpret corrective feedback as a criticism of my personal competence), 
and clarifying (3 items, e.g., I am usually too uncomfortable to ask 
someone to clarify corrective feedback delivered to me). Possible 
answers ranged from 1 = strongly disagree to 6 = strongly agree.

The Feedback Orientation Scale (Linderbaum and Levy, 2010) is 
an instrument that aims to grasp the individual’s overall receptivity to 
feedback. We used two concepts, social awareness and feedback self-
efficacy, with each containing 5 items. Social awareness refers to an 
individual’s tendency to use feedback to become aware of others’ views 
on oneself and to be sensitive to these views (e.g., ‘Feedback helps me 
manage the impression I  make on others’). Feedback self-efficacy 
describes an individual’s tendency to have confidence in dealing with 
feedback situations and feedback (e.g., ‘I believe I have the ability to 
deal with feedback effectively’). Possible answers ranged from 
1 = strongly disagree to 5 = strongly agree.

1 https://nettskjema.no/?lang=en

TABLE 1 Distribution of students among faculties (N  =  2,907).

Faculty N %

Humanities 157 5.40

Architecture and Design 168 5.78

Information Technology and Electrical Engineering 661 22.74

Engineering 562 19.33

Medicine and Health Sciences 269 9.25

Natural Sciences 334 11.49

Social and Educational Sciences 352 12.11

Economics and Management 404 13.90

Total 2,907 100
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3.4 Procedure and data collection

This study follows the guidelines for research ethics (NESH, 
2021) and general data protection (GDPR), and approval was 
provided by the Norwegian Centre for Research Data (NSD). An 
electronic questionnaire was distributed to all registered students 
of the course via e-mail. The participants gave their consent to 
participate after being informed about the aims of the study. They 
were told that they could withdraw from the study at any time and 
for any reason.

3.5 Statistical analyses

A few preliminary tests were run before the process of validating 
the different concepts was initiated. Descriptive statistics, 
Kolmogorov–Smirnov tests of normality and the inter-item correlation 
matrix were performed, making use of SPSS v.28.

The feedback skills items are partly newly developed; therefore 
we applied another statistical approach than for the other concepts 
coming from existing instruments. To test the construct validity of this 
new instrument, we first ran a principal component analysis on half 
of the sample (random-based). We expected two components: one for 
the items related to positive feedback and one for the items related to 
negative feedback. Next, we performed a confirmatory factor analysis 
with the second half of the sample (RQ1a). The robust maximum 
likelihood estimation method was used given the non-normal 
distribution of the items. The following fit indices were used to assess 
the model fit (cut-off scores are provided in parentheses): the root 
mean square error of approximation (RMSEA, <0.05 to 0.10), the 
comparative fit index (CFI, >0.90), the Standardized Root Mean 
Square Residual (SRMR, <0.08), and the Tucker–Lewis index (TLI, 
>0.90) (Hu and Bentler, 1999; Hooper et al., 2008). The χ2 index was 
not used, give its sensitivity to sample size.

Given their previous validation results, we tested the structure of 
the retained scales of the Corrective Feedback Instrument and the 
Feedback Orientation Scale immediately via confirmatory factor 
analysis (RQ1b). The same fit indices were used for the feedback skills 
items. The internal consistency among the items of all scales was 
calculated using Cronbach’s α and McDonald’s Ω (RQ1a and RQ1b) 
(Cronbach, 1951).

To create a comprehensive description of the students’ feedback 
characteristics, we combined the five feedback characteristics and 
applied a person-oriented approach. This approach identifies 
homogenous groups of students based on their responses to variables, 
instead of the usual variable-centered approach that typically groups 
variables on common underlying dimensions or factors (Laursen and 
Hoff, 2006). The advantage of such a person-oriented approach is that 
individuals are seen as organized wholes with interconnected 
components (Bergman and Lundh, 2015), i.e., the retained concepts 
of the existing feedback instruments. This approach allowed us to 
allocate students to clusters or groups on the basis of and characterized 
by a particular feedback profile. No theory nor prior research was 
found that combined the concepts of the Corrective Feedback 
Instrument and the Feedback Orientation Scale using this person-
oriented approach; therefore, the number of expected clusters or 
groups was unknown. To determine the number of clusters, we applied 
hierarchical cluster analysis and conducted a visual inspection of the 
resulting dendrogram. In the next phase, we used a k-means cluster 
analysis with Ward’s method and Bonferonni testing (RQ3).

A t-test was used to look for differences in students’ feedback skills 
according to gender (RQ2), and ANOVA was used to look for 
differences among the resulting cluster groups (RQ4). All analyses 
were carried out with SPSS v.28, except for the confirmatory analyses 
for which we used MPlus v. 8.6 (Muthén and Muthén, 1998–2017).

4 Results

4.1 Construct validity and reliability of 
feedback skills

Given the novel character of the feedback skills instrument, we first 
conducted a principal component analysis, making use of the first half 
of the sample. Visual inspection of the scree plot supports the expected 
two-factor structure (see Figure 1). Table 3 shows the rotated component 
matrix, including all loadings. The two factors have Eigenvalues above 
1.0 (Kaiser criterion) and these explain 55.18% of the variance.

All items loaded high on one of the components except for the 
item ‘Making changes based on negative feedback you receive from other 
students’, which loaded moderate on both components. To avoid 
ambiguity, we decided to remove this item and rerun the analysis.

Table  4 shows the rotated component matrix, including all 
loadings of the remaining seven items. The two factors explained 
59.42% of the variance. The KMO-value (0.71) and Bartlett’s Test of 
Sphericity χ2 = 1495.196 (df = 21, p < 0.001) of this second analysis were 
both good. All factor loadings higher than 0.40 are shown in Table 4. 
The first component contains the items related to positive feedback 
and the second component represents the items related to 
negative feedback.

In the second phase, we checked whether the structure found 
could be confirmed with a confirmatory factor analysis approach, 
using the second half of the sample.

The structure we tested had two latent variables: positive feedback 
(with four items as observed variables) and negative feedback (with 
three items as observed variables). The fit indices confirm the factor 
structure: RMSEA =0.085 (0.07 < 95% C.I. < 0.10, p = 0.000, CFI = 0.93, 
SRMR = 0.04 and TLI = 0.88). The correlation between both latent 
variables was 0.49. All standardized factor loadings were above 0.40. 

TABLE 2 Distribution of students among faculties for the subsample 
(N  =  647).

Faculty N %

Humanities 48 7.42

Architecture and Design 30 4.64

Information Technology and Electrical Engineering 153 23.65

Engineering 115 17.77

Medicine and Health Sciences 55 8.50

Natural Sciences 70 10.82

Social and Educational Sciences 88 13.60

Economics and Management 82 12.67

NA 0.93

Total 647 100
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The positive feedback scale showed good reliability figures (Cronbach’s 
α = 0.73; McDonald’s Ω = 0.73) as well as the negative feedback scale 
(Cronbach’s α = 0.72; McDonald’s Ω = 0.74).

As an answer to RQ1a, we can conclude that the student feedback 
skill items are represented by a two-factor model, with a scale that 
includes four items related to positive feedback and three items related 
to negative feedback. The internal consistency of both scales was good.

4.2 Relationship between feedback skills 
and gender

By means of a t-test, we checked for differences in positive and 
negative feedback skills according to gender (RQ2). Positive feedback 
skills were indifferent for gender (X female = 3.78; X male = 3.73, 
t = 1.835, df = 1758, p = 0.07). The negative feedback skills scale, 
however, revealed differences according to gender: female students 

scored significantly lower than male students (X female = 3.01; X 
male = 3.22, t = −5.951, df = 1757, p < 0.001). This difference is 
meaningful (Cohen’s d = 0.56).

4.3 Construct validity and reliability of 
antecedents of feedback skills

In the third phase, we conducted confirmatory factor analyses 
of the scales and items we used from existing instruments (RQ1b). 
From the Corrective Feedback Instrument, we used three scales: a 
feelings factor, an evaluative factor and a clarifying factor. 
We tested this structure by means of confirmatory factor analysis, 
allowing the three latent variables to correlate using a robust 
maximum likelihood estimation method, given the non-normal 
distribution of the items. The structure with three underlying latent 
variables was confirmed (RMSEA =. 037 [0.032 < 95% C.I. < 0.042, 
p = 0.000], CFI = 0.97, SRMR = 0.034 and TLI = 0.97). The 
correlation between the latent variables varied between 0.55 and 
0.67. All standardized factor loadings were above 0.40.

FIGURE 1

Scree plot.

TABLE 3 Component loadings (8 items): student feedback skills.

Component

1 2

Giving positive feedback to other students 0.735 0.141

Receiving positive feedback from other students 0.649 0.194

Giving negative feedback to other students 0.075 0.844

Receiving negative feedback from other students 0.131 0.738

Making changes based on negative feedback you receive 

from other students

0.473 0.341

Formulating negative feedback for other students 0.207 0.767

Formulating positive feedback for other students 0.764 0.131

Making changes based on positive feedback you receive 

from other students

0.738 0.006

Extraction method: Principal component analysis. Rotation method: Varimax with Kaiser 
normalization. The rotation converged in 3 iterations.

TABLE 4 Component loadings (7 items): student feedback skills.

Component

1 2

Giving positive feedback to other students 0.760

Receiving positive feedback from other students 0.663

Giving negative feedback to other students 0.855

Receiving negative feedback from other students 0.732

Formulating negative feedback for other students 0.774

Formulating positive feedback for other students 0.773

Making changes based on positive feedback you receive 

from other students

0.724

Extraction method: principal component analysis. Rotation method: Varimax with Kaiser 
normalization. The rotation converged in 3 iterations.

https://doi.org/10.3389/feduc.2024.1475944
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Sjølie et al. 10.3389/feduc.2024.1475944

Frontiers in Education 07 frontiersin.org

From the Feedback Orientation Instrument, we used two scales: 
social awareness and feedback self-efficacy. A similar approach was 
used. The structure with two underlying latent variables is confirmed 
(RMSEA = 0.050 [0.043 < 95% C.I. < 0.56, p = 0.000], CFI = 0.95, 
SRMR = 0.043 and TLI = 0.93). The correlation between both latent 
variables was 0.27. All but one standardized factor loadings were 
above 0.40 (item LI_SA_01).

The internal consistency of the retained scales from the Corrective 
Feedback Instrument and the Feedback Orientation Instrument are 
shown in Table 5. All scales exhibited good to very good reliability 
indices for both Cronbach’s α and McDonald’s Ω (RQ1b).

4.4 Cluster analysis of the antecedents of 
feedback skills

In the next phase, we  used the five students’ feedback 
characteristics to create clusters or groups of students with comparable 
characteristics. As input, we used the standardized sum scores.

We created a dendrogram by means of hierarchical cluster analysis 
to determine the number of clusters that should be  retained 
distinguished. A visual inspection of this dendrogram (see Figure 2) 
revealed a solution with five clusters.

Afterwards, we used the result of the hierarchical cluster analysis, 
i.e., a priori distinguishing five groups, as input for a k-means analysis, 
using Ward’s method. A visual representation of the final cluster 
centers of the five groups solution can be found in Figure 3.

As an answer to RQ3, we found five different groups or clusters 
among the students with comparable feedback characteristics.

Cluster 1 contains 117 students who have scores below average on 
the Feelings, Evaluative and Clarifying factors of the Corrective 
Feedback Instrument. These students were less concerned about being 
negatively evaluated, criticized or judged, and they were less hesitant 
to ask for clarifications. They showed a very low level of social 
awareness, meaning that they were much less sensitive to others’ views 
of themselves. The group members of Cluster 1 showed a moderate 
level of feedback self-efficacy.

Cluster 2 contains 89 students with high levels of the corrective 
feedback factors, feeling, evaluation and clarifying, meaning that they 
are highly concerned about being negatively evaluated, criticized or 
judged, and they were reluctant to ask for clarifications. They scored 
average on social awareness and very low on feedback self-efficacy, the 
latter meaning that they judged their competences to interpret and 
respond to feedback appropriately as very low.

Cluster 3 contained 120 students with a less pronounced profile, 
except that they scored above average on Feeling, higher above average 
on Clarifying and below average on Social Awareness.

Cluster 4 has the least pronounced profile, with 154 students who 
scored slightly above average for Feelings, Evaluative and 
Social Awareness.

Cluster 5 contained 179 students who scored low on the three 
factors of the Corrective Feedback Instrument, meaning that they 
were less concerned about being negatively evaluated, being criticized 
or judged, and were less hesitant to ask for clarifications. At the same 
time, they scored high on both dimensions of the Feedback 
Orientation Scale, social awareness, and feedback self-efficacy.

4.5 The relation between the five clusters 
and feedback skills

As a final step in the analyses (RQ4), we explored whether the 
distinct cluster groups performed differently on the positive and negative 
feedback skills scales. The results with the means and standard deviations 
of the feedback skills scale for the five groups can be found in Table 6.

The results of the ANOVA reveal that there are significant 
differences between the groups for both the positive (p < 0.001) and 
negative (p < 0.001) feedback skills.

The Bonferroni post hoc tests for positive feedback skills show 
that differences between groups 1 and 5 (p < 0.001), groups 2 and 
5 (p < 0.001), groups 3 and 5 (p < 0.001), and groups 4 and 5 
(p < 0.05) are significant.

The Bonferroni post hoc tests for the negative feedback skills show 
significant differences between groups 1 and 2 (p < 0.001), groups 1 
and 3 (p < 0.001), groups 2 and 4 (p < 0.01), and groups 2 and 5 
(p < 0.001), groups 3 and 5 (p < 0.001), and groups 4 and 5 (p < 0.001).

5 Discussion

Much has been written about the importance of and quality 
criteria for feedback given to HE students. Research has, however, 
largely focused on formative, task-related feedback for assessment 
purposes and employing a ‘one-size-fits-all’ approach (Gabelica and 
Popov, 2020). Less is known about how feedback is perceived and 
processed by students, in particular within the context of giving and 
receiving peer feedback on behavior and performance in a team. 
Considering the increased demand to integrate soft skills, such as 
feedback skills, into HE curricula, this study demonstrates that more 
refined treatment and more in-depth insights regarding feedback in 
student teams are needed.

First, this study provides an instrument to measure how skilled 
students perceive themselves to be  when they give and receive 
feedback. Despite the importance of feedback skills in HE and the 
increased use of team-based learning activities, there are no existing 
instruments for feedback skills. We  developed and validated an 
instrument with two scales related to positive and negative feedback. 
The result of explorative and confirmatory factor analysis confirmed 
the structural validity of this instrument, and the reliability of both 
scales (Cronbach’s α and McDonald’s Ω) was found to be adequate 
(RQ1a). Differences according to gender were found for the negative 
feedback scale (female students scored lower than male students), 

TABLE 5 Reliability α and Ω of Corrective Feedback and Feedback 
Orientation Scales.

α Ω

Corrective feedback

 - Feeling 0.80 0.80

 - Evaluative 0.90 0.89

 - Clarifying 0.86 0.86

Feedback orientation

 - Social awareness 0.74 0.74

 - Feedback self-Efficacy 0.81 0.81

https://doi.org/10.3389/feduc.2024.1475944
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Sjølie et al. 10.3389/feduc.2024.1475944

Frontiers in Education 08 frontiersin.org

while no gender differences were found for the positive feedback 
scale (RQ2).

To investigate individual differences in how feedback is perceived 
and processed, we selected a distinct set of scales coming from existing 
feedback questionnaires from other contexts, developed by Hulse-
Killacky et al. (2006) and Linderbaum and Levy (2010). Five scales 
were used for our research purposes: Feelings, Evaluative, Clarifying, 
Social Awareness and Feedback Self-Efficacy. Since these scales were 
now to be used in a different context (university students working in 
interdisciplinary project teams), we conducted a series of confirmatory 
factor analyses. These analyses confirmed the structural validity of 
each of the five scales. All scales showed good to very good reliability 
scores (Cronbach’s α and McDonald’s Ω) (RQ1b).

To explore how individual characteristics as antecedents relate to 
the students’ perceived feedback skills, we facilitated a person-oriented 
approach and examined how these antecedents relate within students. 

We  first applied a hierarchical cluster analysis, followed by a 
non-hierarchical cluster analysis (k-means). The output of the 
hierarchical cluster analysis supported the conclusion of five 
distinguishable clusters or groups of students. The subsequent 
k-means analysis provided cluster centers for these five clusters, which 
allows for a qualitative description based on the shared characteristics 
of these distinct clusters (RQ3). The observed characteristics show 
striking differences between the five clusters. For instance, cluster 1 
and cluster 2 show nearly opposite patterns, while cluster 3 and 4 have 
less distinct profiles. Cluster 5 shows a highly distinct pattern as all 
corrective feedback variables score negative (meaning the student 
being less concerned about being criticized) and all Feedback 
Orientation Scale score positive (meaning that they report high on 
social awareness and self-efficacy).

It is furthermore interesting to note that there were significant 
differences between the clusters regarding the scores on perceived 

FIGURE 2

Dendrogram using Ward linkage.
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feedback skills (RQ4). Cluster 5 shows the highest scores for both 
positive and negative feedback skills. For positive feedback skills, 
cluster 5 scores significantly higher than all the other clusters, and for 
negative feedback skills the differences are significant compared to 
cluster 2, 3, and 4. The most substantial difference is between cluster 
5 and 2 regarding how they perceived negative feedback skills 
(Table 6). These significant differences between the clusters show that 
to support students in developing feedback skills, individual 
differences need to be taken into consideration to “tailor” the students’ 
learning process (Gabelica and Popov, 2020; de Kleijn, 2023). As such, 
this study reveals some relevant antecedents of feedback skills to 
consider for teachers in higher education. These are related to two 
areas of individual differences, one related to corrective feedback 
(Hulse-Killacky et al., 2006) and the other to feedback orientation 

(Linderbaum and Levy, 2010). The area of corrective feedback includes 
feelings related to concerns about being negatively evaluated, criticized 
and judged, and reluctance to ask for clarification. Feedback 
orientation is about a person’s overall receptivity to feedback, 
operationalized as social awareness and feedback self-efficacy.

5.1 Limitations

This study has several limitations. First, it does not allow for 
studying the influence of the context and situational factors, such as 
how the relationship between the members in the team might 
influence giving and receiving feedback or how the course design 
might contribute to how the students perceived the feedback situation. 
The students in this study filled out the questionnaire as part of a 
course where there was an explicit focus on feedback with compulsory 
feedback exercises. In these exercises, the students’ task was to give 
feedback on team members’ behavior, although the questions in the 
questionnaire did not specifically distinguish between feedback on 
performance or behavior. This context might have influenced how the 
students perceived their skills and how they answered questions about 
their individual preferences and characteristics regarding feedback.

A second limitation concerns the technique used. Cluster analysis 
is an exploratory technique that has no strong a priori indices or 
benchmarks, which implies that some decisions or choices, although 
informed, must be made by the researcher. We chose a five-cluster 
solution based on visual inspection of the dendrogram, although a 
two-cluster solution could have been a viable option as well. However, 
the two-cluster solution was not very informative for our purposes in 
terms of the resulting cluster characteristics. As there existed no 
previous theory pointing in a particular direction, we chose the five-
cluster solution that represents a finer-grained picture of the different 
clusters of students present in our sample.

The third limitation is related to the sampling methodology: all 
participants in our study came from a single research-oriented 

FIGURE 3

Final cluster centers (5 clusters).

TABLE 6 Positive and negative feedback Scales: N, mean and standard 
deviation for 5 clusters.

Feedback 
scale

Cluster N Mean SD

Positive feedback 1 76 36.513 0.59593

2 58 35.862 0.39055

3 67 35.709 0.41011

4 106 37.807 0.53642

5 124 39.758 0.55985

Total 431 37.552 0.54143

Negative feedback 1 76 32.851 0.68574

2 58 26.552 0.61167

3 68 28.480 0.61338

4 106 30.597 0.59057

5 125 34.933 0.74367

Total 433 31.370 0.72059
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university with a strong technical tradition and located within one 
country. This implies that this sample, on which clustering into groups 
is based, is not a random sample for the whole population of university 
students. Thus, we  cannot guarantee that all student groups were 
represented in our results. Finally, we relied on self-reporting, which 
ideally should be  complemented with qualitative data, such as 
observations and interviews.

5.2 Implications and future research

This study has implications for teachers in higher education and 
other practitioners. Most importantly, the study is a reminder for 
teachers in higher education that there is no ‘one-size-fits-all’ way to 
give and receive feedback. This is particularly important to consider 
in collaborative learning activities in which individual differences can 
play out differently in different student groups. Furthermore, the 
newly developed feedback instrument seems to be a promising tool to 
be used as a self-assessment instrument for students to describe their 
perceived feedback skills. The instrument can be used as an instrument 
to evaluate students’ development during courses that are intended to 
foster feedback skills.

For future research, we encourage that the feedback instrument is 
used in other educational contexts to allow validation replication. It is 
also of interest to employ pre-post measurement and mixed methods 
design that allows a description of the development of student 
feedback skills during a course and a more in-depth understanding of 
differences that can play out in a group. Finally, it is relevant to 
investigate if there are connections between the students’ personalities, 
feedback antecedents, and other collaborative skills.

6 Conclusion

This study contributes to the limited research on the dynamics of 
giving and receiving feedback from the perspective of students in the 
context of collaborative learning. We  constructed a feedback skills 
questionnaire with two distinct dimensions (for positive and negative 
feedback) that meet robust psychometric requirements. This short 
instrument (7 items) can easily be administered to assess the students’ 
feedback skills or monitor their development during a course. On the 
basis of a well-judged selection of feedback characteristics and applying 
hierarchical and k-means cluster analysis, we were able to distinguish 
five distinct groups of students with common characteristics. The 
person-oriented approach allowed us to disentangle the interplay of the 
feedback characteristics within the person and their corresponding 
cluster or group. The results provided evidence that an approach that 
goes beyond ‘one-size-fits-all’ is necessary for studying feedback in 
student groups and for facilitating student feedback in collaborative 
learning activities.
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