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A B S T R A C T

Educational feedback research is shifting from feedback provision to feedback reception, but more theory-based 
studies on student feedback engagement are still needed for targeted interventions. In higher education, pro
moting feedback engagement can streamline study trajectories and reduce fail and dropout rates. This study 
focused on first-year university students (N = 392) receiving feedback on their program-specific validated ac
ademic achievement prediction, based on various background/(non-)cognitive variables, along with remediation 
and competence training recommendations. Using a Theory of Planned Behavior model, we analyzed students’ 
intentional (IFE) and behavioral (BFE) feedback engagement, as well as their feedback self-efficacy (FSE) and 
received feedback. Results show IFE positively influences BFE, while FSE positively affects IFE. Feedback indi
cating a higher chance of study success increases FSE. IFE fully mediates the relationship between FSE and BFE, 
and FSE between students’ received feedback and IFE. We discuss directing educational interventions towards 
enhancing FSE to promote student feedback engagement.

Making a higher education study choice that is feasible and aligns 
with one’s vocational interests is challenging for students, especially in 
open-access higher education systems with a wide range of study choice. 
Indeed, among the full-time students enrolling in a bachelor’s program, 
12–16 % drop out after one year (OECD, 2022) and first-year fail rates 
can increase to 60 % (Schelfhout, Wille, et al., 2022), entailing costs for 
students, parents and society (OECD, 2022; Schelfhout, Bassleer, et al., 
2022). Therefore, society and students are likely to benefit from 
adequate support from the beginning of the higher education journey. 
This support includes feedback on estimated (first-year) academic suc
cess, with recommendations for actions that students can undertake to 
improve their higher education chances. Noteworthy, such feedback 
surpasses the typical research focus on feedback related to a specific 
competence, as elucidated by meta-analyses (Kluger & DeNisi, 1996; 
Wisniewski, Zierer, & Hattie, 2020).

Feedback has become a cornerstone of educational practice and 
policy (Hattie & Timperley, 2007; Panadero, 2023). Well-established 
meta-analyses state the importance of seeing feedback as a multifaced 
concept, encompassing various forms with distinct effects on diverse 
student outcomes (Kluger & DeNisi, 1996; Wisniewski et al., 2020). 
Until lately, feedback effectiveness research predominantly 

concentrated on identifying key attributes of feedback provision (e.g., 
regarding the feedback type and source) (Wisniewski et al., 2020). More 
recently, however, literature has expanded its focus beyond the act of 
providing feedback to include the previously overlooked dimension of 
feedback reception (Lipnevich, Eßer, Park, & Winstone, 2023; Xiaomeng 
& Ravindran, 2024). Feedback reception no longer views feedback as 
passively provided information, but rather as an active process in which 
students seek out and engage with feedback (Boud & Molloy, 2013; 
Lipnevich & Panadero, 2021). Such a shift is necessary, as previous 
studies consistently demonstrate student dissatisfaction with received 
feedback, which can prove detrimental to their engagement (e.g., Van 
der Kleij & Lipnevich, 2020).

As such, feedback engagement highlights the learner’s co- 
responsibility in the feedback process (Dann, 2017; Winstone, Hepper, 
& Nash, 2019), as this engagement plays a vital role in closing the 
so-called feedback gap (Adams, Wilson, Money, Palmer-Conn, & Fearn, 
2020; Carless, 2019). The feedback gap occurs when provided feedback 
is not picked up or properly acted upon by the student (Ajjawi & Boud, 
2017; Van der Kleij & Lipnevich, 2020). Some studies already started to 
close this gap by describing the variables and processes that determine 
feedback engagement (e.g., Lipnevich & Panadero, 2021). However, 
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literature still calls for more empirical understanding of student feed
back engagement, its determinants, and its underlying mechanisms (i.e., 
related to how and why feedback works) to refine educational practices 
within this realm (Panadero & Lipnevich, 2022; Winstone & Nash, 
2023). As an example, Panadero (2023) advises to focus on student 
characteristics as possible determinants, hereby recognizing the feed
back agent as central to the feedback process. More specifically, stu
dents’ higher education journey can be enhanced by pinpointing factors 
that determine student feedback engagement and unraveling its mech
anisms, allowing for a more targeted approach. As an example, feedback 
self-efficacy (FSE) is a promising target for research and practical in
terventions (Winstone et al., 2019) as self-efficacy is a part of a student’s 
feedback orientation (Linderbaum & Levy, 2010). Indeed, especially 
those students at risk of low predicted study success should be reached 
and encouraged to engage with the feedback they receive. Ultimately, 
(first-year) fail and drop-out rates can be reduced, benefiting both stu
dents and society (OECD, 2022; Schelfhout, Bassleer, et al. 2022).

The present study addresses the need for more theory-based empir
ical research on determinants and underlying mechanisms related to 
student feedback engagement (Panadero, 2023; Winstone & Nash, 
2023). For this purpose, we consider the Theory of Planned Behavior 
(TPB) (Ajzen, 1991, 2012) to examine student feedback engagement 
within the higher education context. Indeed, the TPB specifically pre
dicts and explains diverse behaviors by emphasizing the role of behav
ioral intention (e.g., active engagement with feedback), influenced by 
perceived behavioral control (PBC; e.g., student characteristics like 
self-efficacy). For a meta-analysis on the TPB and PBC, we refer to 
Hirschey and colleagues (2020). In contrast to other existing feedback 
models (Lipnevich & Panadero, 2021), the TPB is in fact broadly 
recognized as a consistent and robust theoretical model. Hence, the TPB 
has become widely spread in fields like business and public environ
mental health (Bosnjak, Ajzen, & Schmidt, 2020), and more recently 
also within educational contexts (e.g., Opoku, Cuskelly, Pedersen, & 
Rayner, 2021). In educational context, the theory supports both 
contemporary educational research in general (Kennedy & Zhu, 2025; 
Knauder & Koschmieder, 2019), as well as more specific research 
regarding self-efficacy in undergraduate students (Pfundt & Peterson, 
2024) and feedback in kindergarten (Dangis et al., 2023). As a concrete 
example and in line with the more recent focus on active feedback 
reception (Xiaomeng & Ravindran, 2024), recent studies already use the 
TPB to explain the information seeking behavior of students (Barber & 
Anderson, 2025). Using a TPB-based model in a higher education 
context, the present study thus researches how feedback leads to student 
feedback engagement, as we monitor the mediating role of FSE (see also 
Fig. 1). This approach offers insights into student characteristics as de
terminants of student feedback engagement and its underlying mecha
nisms that can be targeted in educational interventions aimed at 

promoting student feedback engagement (Ajjawi & Boud, 2017; Win
stone et al., 2019). Consequently, students (at-risk of failure) are 
enabled to receive more tailored support during their higher education 
journey, which can eventually facilitate their study careers.

1. Feedback

Feedback literature encompasses various viewpoints and in
terpretations of the term feedback (Winstone & Boud, 2022). We adopt a 
feedback definition that aligns to that of Lipnevich and Panadero 
(2021), which is compiled from prominent feedback models and the
ories like Hattie and Timperley’s (2007) feedback model. Feedback is 
information on students’ present performance level, goal alignment, 
future direction, and improvement guidance. The information originates 
from various sources, such as teachers (Cui, Schunn, & Gai, 2022), peers 
(Gao, Noroozi, Gulikers, Biemans, & Banihashem, 2024), tutors (van 
Ginkel, Gulikers, Biemans, & Mulder, 2017), generative artificial intel
ligence (Banihashem, Kerman, Noroozi, Moon, & Drachsler, 2024) or, as 
in the present study, computer-based systems (Fonteyne et al., 2017). 
For the present study, the generated feedback takes the form of 
computer-generated standardized advice, based on the judgment of 
subject matter experts. Additionally, feedback aims to improve student 
outcomes by encouraging students’ active processing of the 
performance-related information (Lipnevich & Panadero, 2021). Within 
the TPB, feedback can be considered an information-related background 
characteristic influencing intention and behavior antecedents (see 
further) (Ajzen, 2020; Ajzen & Fishbein, 2005).

The present study’s feedback emanates from a self-assessment tool 
that probes academic potential and vocational interests, aiding pro
spective students in their decision-making process of their study choice, 
and offering tailored guidance to first-year higher education students (i. 
e., the SIMON project). Instead of manipulating feedback conditions 
experimentally and/or virtually (Wisniewski et al., 2020), students are 
presented with their actual first-year predicted chance of study success 
(i.e., (very) low, (fairly) high). These predictions are validated based on 
historical longitudinal data of background and (non-)cognitive pre
dictors of academic achievement. Additionally, students receive a 
comprehensive overview of their (non-)cognitive competences, linked to 
recommendations for remediation/competence training activities 
(Fonteyne et al., 2017). As such, this feedback extends beyond feedback 
focused on a specific competence, as commonly observed in feedback 
research (Kluger & DeNisi, 1996; Wisniewski et al., 2020).

1.1. Student feedback engagement

Student feedback engagement has reached consensus in literature as 
a three-dimensional construct, as the concept features a cognitive, 

Fig. 1. Hypothesized Model Using a Modified Version of the Theory of Planned Behavior. Note. The solid and dashed lines represent the hypothesized significant and 
non-significant paths, respectively. H4 displays the mediation of IFE between FSE and BFE, and H6 the mediation of FSE between feedback and IFE. Feedback refers 
to the feedback first-year university students receive at the start of their study career regarding feasibility and recommendations for remediation/competence training 
initiatives.
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affective, and behavioral dimension (e.g., Ellis, 2010; Yu, Zhang, Zheng, 
Yuan, & Zhang, 2019). The cognitive dimension pertains to how stu
dents pay attention to and process the received feedback, while the af
fective dimension includes emotional responses and reactions. The 
behavioral dimension involves whether and how students subsequently 
act upon the received feedback (Lipnevich & Smith, 2022; Zhang & 
Hyland, 2018). Consequently, the behavioral changes and develop
mental actions stemming from feedback can be situated within this 
latter dimension (Jellicoe & Forsythe, 2019). Moreover, Winstone and 
colleagues (2017) introduced the concept of proactive recipience of 
feedback, which refers to a state or activity in which learners actively 
participate in feedback processes and take co-responsibility for their 
effectiveness. The present study emphasizes the behavioral dimension of 
student feedback engagement (Ellis, 2010; Yu et al., 2019). More spe
cifically, we consider two types of student feedback engagement within 
this dimension, corresponding to the proposed categorization of Han
dley and colleagues (2011). The first type, IFE, represents an in
dividual’s willingness to engage with feedback (i.e., readiness to invest 
time and effort). The second type, BFE, reflects an individual’s active 
feedback engagement (i.e., taking actions) (Handley, Price, & Millar, 
2011).

Reviews on educational feedback studies reveal that many of these 
studies focus on how feedback should be provided to effectively facili
tate student outcomes (e.g., showing less favorable effects of feedback 
that relies on punishment/reward) (e.g., Hattie et al., 2017; Van der 
Kleij et al., 2019). However, such investigations consequently view 
feedback as a more unidirectional and linear process driven by teachers, 
hereby neglecting student feedback engagement (Ajjawi & Boud, 2017; 
Van der Kleij & Lipnevich, 2020). In addition, findings across these 
feedback studies do not exhibit a coherent pattern (Shute, 2008; Win
stone, Nash, Parker, & Rowntree, 2017). Hence, researchers argue that 
feedback only becomes genuinely effective for student outcomes when 
students behave as active agents rather than as passive receivers during 
the feedback process (Carless & Boud, 2018; Winstone et al., 2019). The 
relationship between student feedback engagement and positive student 
outcomes is also empirically supported (e.g., Zhang & Hyland, 2018). 
Nonetheless, empirical studies focusing on student feedback engage
ment still lack adequate representation in literature (Lipnevich & Pan
adero, 2021; Van der Kleij et al., 2019).

In the present study, we examine student feedback engagement 
within the framework of the TPB. This theory suggests that an in
dividual’s behavior is mainly determined by their intention to perform 
that behavior (Ajzen, 1991, 2012), which is supported by meta-analyses 
(e.g., Hirschey et al., 2020). We similarly hypothesize a positive effect of 
IFE on BFE (H1) (see Fig. 1).

1.2. Role of Student Characteristics

Recently, the field of feedback research is increasingly investigating 
how various feedback design variables (e.g., timing) can contribute to 
student feedback engagement (Jonsson, 2013; Van der Kleij et al., 
2019). However, Panadero and Lipnevich (2022) reviewed the major 
developed descriptive feedback models across educational levels and 
state that the student, along with their individual characteristics, should 
assume a more central role in such models. Indeed, students’ responses 
to feedback tend to vary based on their diverse individual characteristics 
(Lipnevich & Panadero, 2021; Van der Kleij et al., 2019). For instance, 
literature already suggests that reception and implementation of feed
back may vary based on gender (Ajjawi & Boud, 2017), motivation (Gan 
& Wang, 2025), cognitive ability (Daniel, Msambwa, & Wen, 2025), 
personality (Kerman et al., 2024), prior knowledge (Zong, Schunn, & 
Wang, 2023), cultural background (Ranjbaran et al., 2023), attitude 
towards feedback (Van der Kleij & Lipnevich, 2021), and feedback lit
eracy and tolerance (Nieminen & Carless, 2023). Further examination of 
student feedback engagement and the role of student characteristics is 
therefore highly encouraged (Panadero, 2023), and researchers are 

gradually venturing into this direction (Adams et al., 2020; Winstone 
et al., 2019). This approach can lead to a more effective alignment of 
feedback with students’ educational needs, thereby enhancing their 
feedback engagement and learning outcomes (Panadero & Lipnevich, 
2022; Winstone & Nash, 2023).

1.3. Feedback self-efficacy

The present study therefore incorporates the role of FSE as a student 
characteristic and its possible determinant effect on the association be
tween feedback and student feedback engagement. This deliberate se
lection to focus on FSE stems from the decision to (partially) adopt the 
TPB as the theoretical framework for this study. FSE, in fact, closely 
parallels the concept of PBC within the TPB (Ajzen, 1985; Bosnjak et al., 
2020).

Self-efficacy indicates an individual’s belief in their competences to 
perform a behavior (Bandura, 1977). Ajzen (1985) incorporated this 
self-efficacy construct into the Theory of Reasoned Action (Ajzen & 
Fishbein, 1980) in the form of PBC. The addition of PBC (i.e., 
self-efficacy) as the third determinant of behavioral intention (alongside 
attitude towards the behavior and subjective norm) eventually led to the 
development of the TPB (Ajzen, 1991, 2012). In the specific case of a 
feedback context, FSE refers to a part of an individual’s feedback 
orientation (Linderbaum & Levy, 2010). FSE differs from academic 
self-efficacy, as the latter encompasses a broader belief in one’s abilities 
to engage in effective study behaviors (Sander & Sanders, 2009). The 
concept of FSE is well-vested in literature even above and beyond stu
dent characteristics, as research pinpoints the origins of FSE in de
terminants like prior feedback experiences (Hattie & Timperley, 2007), 
feedback literacy (Carless & Boud, 2018), and social and cultural context 
(Ajjawi & Boud, 2017), amongst others.

A review (Schneider & Preckel, 2017) and meta-analysis (Talsma, 
Schüz, Schwarzer, & Norris, 2018) show a positive relationship between 
academic self-efficacy and academic achievement across various 
educational stages. Within the feedback context, researchers also 
demonstrate that academic self-efficacy mediates the relationship be
tween feedback and academic achievement (e.g., Brown, Peterson, & 
Yao, 2016). Specifically focusing on student feedback engagement, 
studies indicate a positive association between academic self-efficacy 
and use of feedback (Adams et al., 2020; Handley et al., 2011), FSE 
and use of feedback (Winstone et al., 2019), and between FSE and 
readiness-to-engage (Handley et al., 2011). These findings are also 
supported by the TPB, as self-efficacy (i.e., FSE) influences behavioral 
intention (i.e., IFE) and actual behavior (i.e., BFE). Indeed, individuals 
with higher FSE tend to exhibit an increased sense of control, and seem 
to be more confident in effectively managing the feedback they receive 
(Adams et al., 2020; Putwain, Sander, & Larkin, 2013; but see Van
couver and Kendall (2006) for potential drawbacks of (very) high 
self-efficacy). Furthermore, behavioral intention mediates the relation
ship between self-efficacy and behavior (Ajzen, 1991, 2012), implying 
that individuals who believe in their ability to perform a behavior are 
more likely to perform that behavior when they have a strong intention 
to do so. Therefore, the present study expects to find a positive effect of 
FSE on IFE (H2) and BFE (H3), and a mediation of IFE in the relationship 
between FSE and BFE (H4) (see Fig. 1).

Additionally, researchers highlight the potential role of student 
characteristics, such as FSE, as mediators in the relationship between 
feedback and student feedback engagement (Lipnevich & Panadero, 
2021; Panadero, 2023). In other words, students’ belief in their own 
feedback engagement capabilities (partially) explains the extent to 
which students engage with received feedback. Indeed, FSE can 
contribute to interpreting negative feedback as less threatening and 
more as valuable learning opportunities or challenges to overcome 
(Adams et al., 2020; Putwain et al., 2013). Moreover, the TPB empha
sizes the importance of recognizing that self-efficacy (and the other 
antecedents of intention and behavior) are functions of underlying 
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beliefs. For self-efficacy, this relates to one’s control beliefs, which can 
be influenced by various background factors, categorized into individual 
(e.g., personality), social (e.g., education), and information-related (e.g., 
intervention) factors (Ajzen, 2020; Ajzen & Fishbein, 2005). Feedback 
literature similarly indicates the favorable impact of more positive, 
concrete, process-level etc. feedback on (academic) self-efficacy (Brown 
et al., 2016; Hattie & Timperley, 2007). However, TPB-based research 
often disregards this potential influence of background variables on the 
antecedents of intention. The present study includes the feedback 
received by students as a background factor. As such, we predict a 
positive effect of more favorable feedback on FSE (H5) and, conse
quently, a mediation of FSE in the relationship between feedback and 
IFE (H6) (see Fig. 1).

1.4. Present Study

Using a TPB-based model in a higher education context, the present 
study researches how feedback leads to student feedback engagement, 
as we monitor the mediating role of student self-efficacy (see also Fig. 1). 
In such a way, we aim to predict and explain student feedback 
engagement to develop targeted interventions that can facilitate 
feedback-engaging behavior (Panadero, 2023; Winstone & Nash, 2023), 
thereby enabling (at-risk) first-year university students to experience a 
successful study career. Our model’s feedback refers to the feedback 
provided to these students at the onset of their higher education journey. 
This feedback includes their first-year validated chance of study success 
(i.e., (very) low, (fairly) high) prediction based on their back
ground/(non-)cognitive competences, supplemented with recommen
dations for remediation/competence training activities.

Specifically, we hypothesize that IFE has a positive effect on BFE 
(H1), and FSE similarly on IFE (H2) and BFE (H3) (Ajzen, 1991, 2012). 
Here, FSE constitutes a key component of PBC of the TPB (Ajzen, 1985; 
Bosnjak et al., 2020). Also, consideration is given to the mediation of IFE 
in the relationship between FSE and BFE (H4) (Ajzen, 1991, 2012). 
Additionally, we anticipate that positive feedback increases FSE (H5) 
(Ajzen & Fishbein, 2005; Brown et al., 2016). And lastly, the mediation 
of FSE in the relationship between feedback and IFE is assumed (H6) 
(Lipnevich & Panadero, 2021). A graphical representation of our hy
pothesized model for the present study is displayed in Fig. 1.

2. Materials and methods

2.1. Participants

For the present study, we used data from a large Western European 
university that ranked in the top 75 of the Academic Ranking of World 
Universities (formerly Shanghai Ranking, see https://www.shanghair 
anking.com/rankings/arwu/2024). The Ethics Committee at Ghent 
University, FPPW, granted a favorable recommendation for the project. 
Our sample comprises first-year university students in an open-access 
environment, excluding re-registrants, who have a uniform curriculum 
within a study program. This open-access environment implies that 
anyone with a degree of secondary education can enter nearly every 
study program at any given college or university, with a maximum 
tuition fee of about €1150 or $1200, not including possible scholarships. 
Longitudinal data of N = 392 (62 % female, 42 % (very) low first-year 
predicted chance of study success) first-year university students in the 
academic years 2021–2022 and 2022–2023 were used, as these students 
were surveyed through feedback questionnaires at two measurement 
points before the first exam period (i.e., October and December). These 
feedback questionnaires addressed the feedback the students received 
after participating in the longitudinal university-wide study (re)orien
tation and remediation project by filling out the SIMON test battery 
(Fonteyne, 2017; Schelfhout, Wille, et al., 2022). For more detail about 
the sample, see Supplementary Information (SI), Table S1.

2.2. Measures

2.2.1. Feedback
First-year university students using the SIMON tool received 

personalized computer-generated feedback upon completion (see also 
the introduction’s feedback section). We based the computer-generated 
feedback on algorithms and predictive models that were conceptualized 
and operationalized by experts (Fonteyne et al., 2017). Students were 
informed a priori about which information they would receive. As such, 
the student’s generated feedback reported (1) a personal chance of study 
success in the first year, (2) more detailed skill scores, and (3) possible 
remediation towards skill maximization and possibilities for further 
support. For concrete feedback examples, we refer to SI, Feedback 
Examples.

The instrument estimates students’ first-year chance of study success 
using recursive feature elimination and cross-validation. Background 
factors (e.g., secondary education degree) and (non-)cognitive charac
teristics (e.g., motivation, mathematical skills), recognized as significant 
predictors for academic achievement, are considered (Fonteyne et al., 
2017). In the present study, we distinguished between two student 
groups as determined within the SIMON project: students who received 
feedback with a (very) low first-year predicted chance of study success 
(= 0) and those with a (fairly) high predicted chance of study success (=
1). Please see Fonteyne and colleagues (2017) for details on the oper
ationalization of these predicted chances of study success.

2.2.2. Feedback engagement
Intentional Feedback Engagement was measured through the behav

ioral and developmental change dimension of the Feedback in Learning 
Scale (FLS) (Jellicoe & Forsythe, 2019). The adapted questionnaire 
consisted of six items (e.g., “I will search for study guidance activities in 
line with competences described in my received SIMON feedback”) (M =
2.5, SD = 0.8, Cronbach’s α =.87). Students rated their item agreement 
on a Likert-scale from 1 (totally not agree) to 5 (totally agree). The in
dividuals’ scale scores were determined by averaging their item scores. 
IFE was surveyed in October for both academic years, after the students 
received their feedback through the SIMON project (Fonteyne et al., 
2017). The survey can be found in SI, Table S2.

Behavioral Feedback Engagement was assessed through the same 
questionnaire employed for IFE (i.e., FLS; Jellicoe & Forsythe, 2019), 
with the verb form as the only difference (e.g., “I have searched for study 
guidance activities in line with competences described in my received 
SIMON feedback”) (M = 2.1, SD = 0.7, Cronbach’s α =.83). Again, the 
average of the item scores was used to determine the individuals’ scale 
scores. BFE was questioned in December for both academic years. The 
survey can be found in SI, Table S3.

2.2.3. Feedback self-efficacy
Feedback Self-Efficacy was measured by using the same-named 

subscale of the Feedback Orientation Scale (FOS) (Linderbaum & 
Levy, 2010). The subscale consisted of five items (e.g., “I believe that I 
have the ability to deal with feedback effectively”) (M = 3.6, SD = 0.7, 
Cronbach’s α =.85). Students rated their item agreement on a 5-point 
Likert-scale. The individuals’ scale scores were obtained by averaging 
their item scores. FSE was surveyed in October for both academic years, 
together with IFE.

2.3. Analyses

First, to have an overview of the data, we calculated Pearson cor
relations between the included continuous variables. For the correla
tions between the continuous variables and the dichotomous variable 
Feedback, point-biserial correlations were used.

Second, we tested our model with the predetermined set of hy
potheses through a path analysis of a structural equation model using 
maximum likelihood estimation through the R package lavaan (Rosseel, 
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2012). The fit of our model was evaluated using different goodness-of-fit 
indices (i.e., chi-square test, Comparative Fit Index (CFI), Root Mean 
Square Error of Approximation (RMSEA) and Standardized Root Mean 
Square Residual (SRMR)).2 To calculate better standard errors (and 
p-values) of the assumed indirect effects (i.e., mediations) compared to 
the standard approach (i.e., the delta or Sobel method), the bootstrap 
method was used (Bollen & Stine, 1992; Rosseel, 2012; Sobel, 1982). We 
also added a fixed seed value for random sampling to ensure the results’ 
reproducibility and comparability. Furthermore, we applied the 
Benjamini-Hochberg False Discovery Rate (FDR) procedure to adjust 
p-values for multiple testing, striking a balance between maximizing 
power and still effectively controlling Type I errors (Benjamini & 
Hochberg, 1995).

3. Results

3.1. Path analysis

The goodness-of-fit indices indicate a good fit of the data to the 
model. For the correlation matrix, we refer to SI, Table S4. The observed 
and model-implied covariance matrices can be found in SI, Tables S5 
and S6. Fig. 2 displays the path analysis results, presenting the stan
dardized regression coefficients with the FDR-adjusted significance 
levels, and the explained variances for the endogenous variables within 
the model. For the statistics regarding the direct, indirect, and total ef
fects within the path model, see Table 1.

3.2. Hypotheses testing

H1 stated that IFE has a positive effect on BFE. We indeed find a 
significant effect of IFE on BFE (r = .58). As the IFE level increases, so 
does the BFE level. H1 is thus confirmed. Additionally, H2 assumed a 
positive effect of FSE on IFE. The results show that FSE significantly 
influences IFE (r = .20). Higher FSE is associated with higher IFE, con
firming H2. Also, H3 stated that FSE has a positive effect on BFE. We 
observed no significant effect between FSE and BFE (r = .08), so H3 
cannot be confirmed. Further, H4 proposed a mediation of IFE in the 
relationship between FSE and BFE. The bootstrap method demonstrates 
a significant effect of FSE on BFE, fully mediated by IFE. Higher FSE 
increases the BFE level, but this relationship completely relies on the IFE 
level (the higher IFE, the higher BFE). As such, H4 is confirmed. More
over, H5 stated a positive effect of feedback on FSE. We find a significant 
relationship between feedback and FSE (r = .36). Students who received 
feedback with a (fairly) high chance of study success show higher FSE (M 
= 3.91, SD = 0.68) compared with students who received a (very) low 
chance of study success (M = 3.35, SD = 0.77), confirming H5. Finally, 
H6 assumed a mediation of FSE in the relationship between feedback 
and IFE. The analyses show a significant effect of feedback on IFE 
(r = .11), fully mediated by FSE. Students who received a (fairly) high 
chance of study success shows higher IFE (M = 2.58, SD = 0.89) 
compared with students who received a (very) low chance of study 
success (M = 2.39, SD = 0.84), but this association completely depends 
on their FSE level (the higher FSE, the higher IFE). Hence, we confirm 
H6. The detailed statistics of the direct, indirect, and total effects within 
the path model can be found in Table 1. For the concrete feedback 
formulations, please refer to SI, Feedback Examples.

4. Discussion

In (open-access) higher education, (first-year) fail and dropout rates 
are alarmingly high (OECD, 2022; Schelfhout, Wille, et al., 2022). 

Hence, supporting students from the start of their higher education 
journey is likely to hold advantage for both students and society (OECD, 
2022; Schelfhout, Bassleer, et al., 2022). Addressing this challenge 
ideally involves providing students with feedback on their validated 
first-year academic achievement prediction, derived from (non)cogni
tive competencies, alongside recommendations for remediation and 
competence training activities. This feedback exceeds the conventional 
feedback typically associated with a specific competence (Kluger & 
DeNisi, 1996; Wisniewski et al., 2020). Although such feedback alone is 
unlikely to meet all the needs of students, educational policy should at 
least incorporate this type of feedback as a specific tool to address fail 
rates and dropout (Schelfhout, Bassleer, et al., 2022).

Acknowledging the multidimensional nature of feedback is impor
tant, given its diverse forms that can yield distinct impacts on different 
student outcomes (Hattie & Timperley, 2007; Wisniewski et al., 2020). 
Previous feedback effectiveness studies mainly focused on identifying 
factors associated with feedback design and thus with feedback provi
sion. However, such research overlooks feedback reception, including 
students’ active role in the feedback process (Boud & Molloy, 2013; 
Lipnevich et al., 2023; Van der Kleij & Lipnevich, 2020; Xiaomeng & 
Ravindran, 2024). Meanwhile, feedback literature increasingly empha
sizes how and to what extent students engage with their received 
feedback, which is essential for ultimately achieving improved student 
outcomes (Dann, 2017; Winstone et al., 2019). Nevertheless, 
theory-based empirical studies regarding student characteristics as 
possible determinants of student feedback engagement and its under
lying mechanisms are limited, necessitating additional research to 
advance our comprehension and educational practices in this area 
(Panadero & Lipnevich, 2022; Winstone & Nash, 2023).

The present study therefore researched how feedback leads to stu
dent feedback engagement within a higher education context, as we 
monitored the mediating role of student self-efficacy. We evaluated a 
model grounded in the Theory of Planned Behavior (TPB, Ajzen, 2012), 
well-known for predicting and explaining various behaviors, by inte
grating insights from previous (feedback) research (Dangis et al., 2023; 
Kennedy & Zhu, 2025; Knauder & Koschmieder, 2019; Pfundt & 
Peterson, 2024). To investigate determinants and underlying mecha
nisms of student feedback engagement within higher education, we 
conducted a path analysis using longitudinal data from N = 392 
first-year university students and so differentiated between their inten
tional (IFE) (October) and behavioral feedback engagement (BFE) 
(December). Additionally, the proposed model incorporated students’ 
feedback self-efficacy (FSE) and the feedback they received at the start 
of their higher education journey regarding feasibility and recommen
dations for remediation/competence training initiatives.

4.1. Feedback self-efficacy, intentional and behavioral feedback 
engagement

Our findings confirm that students with higher IFE show higher BFE, 
signifying more actual engagement with received feedback when the 
corresponding intention is more present, and thus consistent with the 
TPB’s core idea that behavioral intention influences the actual behavior 
(Ajzen, 1991, 2012). This alignment is further supported by 
meta-analyses across various fields (e.g., Hirschey et al., 2020). Indeed, 
intentions capture individuals’ willingness to allocate effort and time 
towards performing a behavior (Ajzen, 1991; Handley et al., 2011).

Next, students with higher FSE exhibit higher IFE, reflecting a 
stronger readiness to invest effort and time to engage with received 
feedback when students have greater confidence in their feedback 
engagement capabilities. This finding confirms previous feedback 
research (Handley et al., 2011) and matches with one of the basic tenets 
of the TPB concerning Perceived Behavioral Control (PBC) (i.e., 
self-efficacy) that, among other things, determines behavioral intention 
(Ajzen, 1991, 2012). Individuals who consider themselves capable of 
succeeding in a task have more self-confidence and an increased sense of 

2 Ideally, the chi-square test is not significant, incremental fit indices like CFI 
> .90, and measures such as RMSEA and SRMR < .06 for a good fit or be
tween.06 and.08 for an acceptable fit (Rosseel, 2012).
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control compared with those who harbor uncertainty about their capa
bilities (Adams et al., 2020; Bandura, 1977). Linked to the 
Self-Determination Theory, experiencing a sense of competence and 
autonomy can indeed foster motivation (Deci & Ryan, 2008), which is 
assumed to be captured in behavioral intention (Ajzen, 1991, 2012).

Further, the path analysis revealed that IFE fully mediated the effect 
of FSE on BFE. Students with higher FSE show higher BFE, but only 
through their IFE level. This result implies that even if students believe 
they can effectively engage with feedback, they will only do so if they 
also intend to engage with the feedback. Meta-analyses including TPB- 
based research in non-educational areas do show that PBC (i.e., self- 
efficacy) also directly influences behavior (e.g., Hirschey et al., 2020). 
In the educational context specifically, but not focusing on student 
feedback engagement, TPB-based studies indicate inconsistent results in 
this regard (e.g., Opoku et al., 2021). Additionally, Winstone and col
leagues (2019) find an association between FSE and use of feedback. 
However, Ajzen (1991, 2012) highlights that the importance of inten
tion and PBC in predicting behavior can vary across situations and be
haviors. One of these predictors may be more crucial, or even the sole 
determinant of behavior, depending on the context. In fact, not finding a 
direct effect of FSE on BFE fits the TPB’s predecessor, the Theory of 
Reasoned Action (Ajzen & Fishbein, 1980), which posits that individuals 
have voluntary control over behavior and thus results in the absence of 
PBC in this theory.

4.2. Feedback (Self-Efficacy) and intentional feedback engagement

The present study verifies our expectation that students who 
received feedback indicating a (fairly) high chance of study success 
demonstrate higher FSE compared with students who received feedback 
indicating a (very) low chance of study success. The TPB postulates that 
belief in one’s own competences is indeed a function of control beliefs, 
that can be influenced by information-related factors like feedback 
(Ajzen, 2020; Ajzen & Fishbein, 2005). Previous feedback studies also 
find that positive feedback is associated with higher (academic) 
self-efficacy (and conversely for negative feedback) (Brown et al., 2016; 
Peifer, Schönfeld, Wolters, Aust, & Margraf, 2020). This pattern is likely 
applicable to FSE as well. Positive/success versus negative/failure 
feedback can provide students with a sense of recognition and appre
ciation, which can boost their emotional positivity (Peifer et al., 2020; 
Winstone et al., 2017). Additionally, this uplift in emotional/physio
logical state is an important source of self-efficacy (Bandura, 1977).

Finally, the results of the path analysis demonstrate a full mediation 
of FSE in the relationship between received feedback and IFE. Students 
who received feedback indicating a (fairly) high chance of study success 
(compared with a (very) low chance of study success) show higher 

Fig. 2. Path Analysis Results (N = 392). Note. ***p < .001; **p < .01; *p < .05. The p-values are FDR-adjusted using the Benjamini-Hochberg procedure for multiple 
testing. R2 

= explained variance. The solid and dashed lines represent the significant and non-significant effects, respectively. The values associated with the lines are 
the standardized path coefficients. H4 displays the mediation of IFE between FSE and BFE, and H6 the mediation of FSE between feedback and IFE. Model fit 
statistics: χ2 = 1.57, df = 1, p = .210; CFI = 0.998; RMSEA = .038; SRMR = .015.

Table 1 
Direct, Indirect, and Total Effects Within the Path Model.

B SEB β z p1 CI

LL UL

BFE ~ FSE 
+ IFE

​

Direct IFE 
(H1)

0.51 0.04 0.60 13.12 < .001*** 0.44 0.59

Direct FSE 
(H3)

− 0.08 0.04 − 0.09 − 2.01 .060 − 0.17 0.00

Indirect FSE 
(H4)

0.11 0.03 0.11 3.29 .003** 0.04 0.17

Total FSE 0.03 0.05 0.03 0.54 .589 − 0.08 0.12
IFE ~ 

Feedback 
+ FSE

​

Direct FSE 
(H2)

0.21 0.06 0.19 3.37 .003** 0.09 0.34

Direct 
feedback

0.07 0.09 0.04 0.77 .454 − 0.11 0.24

Indirect 
feedback 
(H6)

0.12 0.04 0.07 3.06 .008** 0.05 0.20

Total 
feedback

0.19 0.09 0.11 2.15 .048* 0.02 0.36

FSE ~ 
Feedback

​

Direct 
feedback 
(H5)

0.57 0.08 0.36 7.47 < .001*** 0.42 0.72

BFE ~ 
Feedback 
+ FSE

​

Indirect 
feedback

− 0.05 0.02 − 0.03 − 2.09 .057 − 0.09 0.00

BFE ~ 
Feedback 
+ IFE

​

Indirect 
feedback

0.04 0.05 0.02 0.76 .454 − 0.06 0.13

BFE ~ 
Feedback 
+ FSE 
+ IFE

​

Indirect 
feedback

0.06 0.02 0.04 3.03 .008** 0.02 0.11

Note. ***p < .001; **p < .01; *p < .05. 1FDR-adjusted using the Benjamini- 
Hochberg procedure for multiple testing. FSE = Feedback Self-Efficacy; IFE 
= Intentional Feedback Engagement; BFE = Behavioral Feedback Engagement. 
B = unstandardized path coefficients; β = standardized path coefficients; CI 
= bootstrapped 95 % confidence intervals; LL = lower limit; UL = upper limit.
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intention to engage with the feedback, but this relationship depends on 
their belief in the own feedback engagement capabilities. Noteworthy, 
this finding implies that at-risk students are less reached compared with 
low-risk students due to negative received feedback reducing their FSE.3

Nash and Thomas (2024) report similar findings in a recent study in 
which they analyzed students’ reflections on feedback: students with 
lower grades were more likely to ignore feedback. Additionally, this 
observed mediation confirms that student characteristics like FSE 
determine the extent to which students engage with received feedback 
(e.g., Lipnevich & Panadero, 2021). Students with greater FSE may 
perceive negative/failure feedback as less intimidating and more as 
valuable learning opportunities or challenges to conquer (Adams et al., 
2020; Putwain et al., 2013). Enhancing students’ responsiveness to 
feedback can thus be achieved by strengthening their FSE. Indeed, 
Warner and French (2020) refer to self-efficacy-based intervention 
studies across various domains with small-to-medium effect sizes for 
behavior. These interventions target at least one of the four established 
sources of self-efficacy (Bandura, 1977). For student feedback engage
ment specifically, researchers developed a confidence-building toolkit 
(Winstone et al., 2019). However, the toolkit’s (quantitative) effective
ness on FSE remains unexplored in a sufficiently large sample.

Overall, the present study’s results show that the TPB provides a 
favorable theoretical framework in the feedback context, allowing for 
student characteristics to be considered in explaining student feedback 
engagement. The path analysis was instrumental in uncovering the 
specific contributing role of FSE in the relation between received feed
back, IFE and BFE.

4.3. Strengths, limitations and future research

The present study offers valuable insights into student feedback 
engagement (i.e., IFE and BFE), its determinants and underlying 
mechanisms within higher education, based on a TPB-model. In addition 
to the favorable longitudinal data collection before the first exam 
period, we acknowledge that the responses to the surveys originate from 
self-report. A more objective behavioral outcome measure, especially 
relevant for BFE, is currently not present and recommended for future 
research, as the relationship between perception and action in feedback 
processing is not always straightforward (Farrokhnia, Taghizade, 
Ahmadi, Papadopoulos, & Noroozi, 2025). Still, according to the TPB, 
behavioral intention is one of the strongest predictors of future behavior 
(Ajzen, 2020).

Future research into feedback engagement and feedback self-efficacy 
should also consider different theoretical models like models on moti
vation (i.e., self-determination theory, Ryan & Deci, 2020), and 
self-regulation (Yang & Zhang, 2023) in order to further support, adjust, 
or refute our findings. Moreover, these models can complement the 
dimensional approach of feedback engagement, also addressing the 
cognitive and affective dimensions of feedback engagement. These di
mensions were beyond the scope of the present study as we exclusively 
addressed the behavioral dimension of feedback engagement. Although 
based on standardized judgments of subject matter experts, the feedback 
in this study was computer-generated, raising the question of potential 
disparities compared to other kinds of human feedback sources like 
teachers (Cui et al., 2022), peers (Gao et al., 2024) or tutors (van Ginkel 
et al., 2017). In addition to these alternative human sources, future 
research can also focus on more advanced generative artificial intelli
gence in order to conduct follow up research to explore feedback source 
differences (Banihashem et al., 2024). Nonetheless, meta-analytic 

evidence suggests that the quality and depth of feedback, rather than 
its source, are critical for improving learning outcomes (Van der Kleij 
et al., 2015). For student feedback engagement specifically, such 
empirical research is still understudied.

Also, we did not use the full TBP as attitude and subjective norm 
were not included, which may explain the limited explained variance in 
IFE (4 %). Noteworthy however, attitudes and norms may be more trait- 
like, making them less amenable to change. By contrast, PBC (i.e., FSE) 
is more state-like (Bandura, 1977), rendering this determinant more 
practically relevant. Incorporating attitude and subjective norm in 
future research may likely provide a more comprehensive understand
ing of the factors influencing IFE. Similarly, one could explore the un
derlying contributing beliefs for the antecedents of behavioral intention, 
as well as the influencing background factors for these beliefs (Ajzen, 
2020; Ajzen & Fishbein, 2005).

On a related point, we thus applied a concise (and partial) TPB model 
with only a specific number of components to address our research 
question. Also important to note is that within the scope of the current 
study, we included FSE as a determinant of intentions and behavior, not 
as the primary outcome measure. Future research can focus on elabo
rating the model with the antecedents or determinants of FSE like prior 
feedback experiences (Hattie & Timperley, 2007), feedback literacy 
(Carless & Boud, 2018), and social and cultural context (Ajjawi & Boud, 
2017). Bandura (1977) specifically identifies four key sources of 
self-efficacy: mastery experiences, vicarious experiences, verbal 
persuasion, and physiological and emotional states. Mastery experi
ences, or successful past performance, contribute to self-efficacy through 
prior achievement. Verbal persuasion, including encouragement and 
feedback from others, can also enhance self-belief, and is for example 
provided by tutors, parents and/or peers. Previous research shows that 
these four sources are associated, but also demonstrates unique contri
butions of each source to (the development of) self-efficacy (e.g., Gill, 
Osborne, & McPherson, 2022; Kiran & Sungur, 2012; Phan, 2012; Phan 
& Ngu, 2016; Tschannen-Moran & Hoy, 2007). Moreover, future 
research can also expand our model with other (possible) mediation 
effects of (other) student characteristics like gender (Ajjawi & Boud, 
2017), motivation (Gan & Wang, 2025), cognitive ability (Daniel et al., 
2025), personality (Kerman et al., 2024), interests (Alemayehu & Chen, 
2023), prior knowledge (Zong et al., 2023), cultural background 
(Ranjbaran et al., 2023), attitude towards feedback (Van der Kleij & 
Lipnevich, 2021), and feedback literacy and tolerance (Nieminen & 
Carless, 2023) on the relationship between feedback self-efficacy and 
feedback engagement. Still, the absence of these student characteristics 
and effects does not seem to affect our TPB model fit, which affirms our 
model as a robust basis for future research. Nevertheless, we acknowl
edge that the explained variance for predicting IFE is quite low (R² 
=.04), indicating a small effect size. To answer future research ques
tions, new investigations can explore how these other student charac
teristics and (mediation) effects contribute to student feedback 
engagement. Adding these (related) variables or effects to the model can 
also try and replicate our small but robust effect sizes in order to affirm 
or correct our findings where needed. We anticipate that the inclusion of 
additional student characteristics will contribute incremental validity to 
the model. As we built the present study on well-established theoretical 
frameworks and prior findings regarding feedback self-efficacy and 
engagement, this explanatory enhancement is expected to complement 
rather than diminish the mediating role of student self-efficacy in pre
dicting student feedback engagement.

Finally, we also did not include (in)direct feedback loops between 
variables in the present study, as we relied on the TPB in which recip
rocal relationships are not addressed. Nevertheless, understanding such 
feedback loops between various variables (e.g., direct feedback loop 
between feedback and FSE) is another interesting avenue for future 
exploration.

3 An extra linear regression on these students who received feedback indi
cating a (very) low chance of study success reveals a significant effect of FSE on 
IFE (F(1, 163) = 7.58, p = .007, R2 

= .04 B = .23). Within the group of at-risk 
students, those with higher FSE thus demonstrate higher IFE (M = 2.52, SD =
0.85) versus at-risk students with lower FSE (M = 2.21, SD = 0.79).
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5. Conclusion

The present study advances feedback research by presenting a TPB 
feedback model to research the behavioral component of feedback 
engagement. More specifically, the present study emphasizes the 
importance of feedback self-efficacy on which interventions can focus to 
enhance student feedback engagement. Such insights are vital in an 
education context, especially enabling at–risk students to receive more 
optimal support for the benefit of their study trajectory.
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Stingl, C., & Pakarinen, A. (2023). Hand hygiene of kindergarten 
children—Understanding the effect of live feedback on handwashing behaviour, self- 
efficacy, and motivation of young children: protocol for a multi-arm cluster 
randomized controlled trial. PLOS ONE, 18(1), Article e0280686. https://doi.org/ 
10.1371/journal.pone.0280686

Daniel, K., Msambwa, M. M., & Wen, Z. (2025). Can generative revolutionise academic 
skills development in higher education? A systematic literature review. European 
Journal of Education, 60(1). https://doi.org/10.1111/ejed.70036

Dann, R. (2017). Developing feedback for pupil learning: Teaching, learning and 
assessment in schools. Routledge.

Deci, E. L., & Ryan, R. M. (2008). Self-determination theory: a macrotheory of human 
motivation, development, and health. Canadian Psychology/Psychologie Canadienne, 
49(3), 182–185. https://doi.org/10.1037/a0012801

Ellis, R. (2010). A framework for investigating oral and written corrective feedback. 
Studies in Second Language Acquisition, 32(2), 335–349. https://doi.org/10.1017/ 
S0272263109990544

Farrokhnia, M., Taghizade, A., Ahmadi, R., Papadopoulos, P. M., & Noroozi, O. (2025). 
Community of inquiry: a bridge linking motivation and self-regulation to satisfaction 
with E-learning. The Internet and Higher Education, 65, Article 100992. https://doi. 
org/10.1016/j.iheduc.2025.100992

Fonteyne, L. (2017). Constructing SIMON : a tool for evaluating personal interests and 
capacities to choose a post-secondary major that maximally suits the potential. Ghent 
University. 

Fonteyne, L., Duyck, W., & De Fruyt, F. (2017). Program-specific prediction of academic 
achievement on the basis of cognitive and non-cognitive factors. Learning and 
Individual Differences, 56, 34–48. https://doi.org/10.1016/j.lindif.2017.05.003

Gan, Z., & Wang, X. (2025). Perceived teacher feedback practices, student feedback 
motivation and engagement in English learning: a survey of Chinese university 
students. Applied Linguistics Review, 16(1), 455–476. https://doi.org/10.1515/ 
applirev-2023-0136

Gao, X., Noroozi, O., Gulikers, J., Biemans, H. J. A., & Banihashem, S. K. (2024). 
A systematic review of the key components of online peer feedback practices in 
higher education. Educational Research Review, 42, Article 100588. https://doi.org/ 
10.1016/j.edurev.2023.100588

Gill, A., Osborne, M., & McPherson, G. (2022). Sources of self-efficacy in class and studio 
music lessons. Research Studies in Music Education, 46(1), 4–27. https://doi.org/ 
10.1177/1321103X221123234

Handley, K., Price, M., & Millar, J. (2011). Beyond ‘doing time’: investigating the concept 
of student engagement with feedback. Oxford Review of Education, 37(4), 543–560. 
https://doi.org/10.1080/03054985.2011.604951

Hattie, J., Gan, M., & Brooks, C. (2017). Instruction based on feedback. In In. R. E. Mayer, 
& P. A. Alexander (Eds.), Handbook of research on learning and instruction (pp. 
290–324). Routledge. 

Hattie, J., & Timperley, H. (2007). The power of feedback. Review of Educational 
Research, 77(1), 81–112. https://doi.org/10.3102/003465430298487

Hirschey, R., Bryant, A. L., Macek, C., Battaglini, C., Santacroce, S., Courneya, K. S., 
Walker, J. S., Avishai, A., & Sheeran, P. (2020). Predicting physical activity among 

M. Bassleer et al.                                                                                                                                                                                                                                Studies in Educational Evaluation 87 (2025) 101520 

8 

https://doi.org/10.1016/j.stueduc.2025.101520
https://doi.org/10.1080/02602938.2019.1640184
https://doi.org/10.1080/02602938.2019.1640184
https://doi.org/10.1080/02602938.2015.1102863
https://doi.org/10.1080/02602938.2015.1102863
http://refhub.elsevier.com/S0191-491X(25)00077-X/sbref3
http://refhub.elsevier.com/S0191-491X(25)00077-X/sbref3
http://refhub.elsevier.com/S0191-491X(25)00077-X/sbref3
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.4135/9781446249215.n22
https://doi.org/10.4135/9781446249215.n22
https://doi.org/10.1002/hbe2.195
https://doi.org/10.1002/hbe2.195
http://refhub.elsevier.com/S0191-491X(25)00077-X/sbref7
http://refhub.elsevier.com/S0191-491X(25)00077-X/sbref7
http://refhub.elsevier.com/S0191-491X(25)00077-X/sbref7
https://doi.org/10.1080/10494820.2021.1920430
https://doi.org/10.1080/10494820.2021.1920430
https://doi.org/10.1037/0033-295X.84.2.191
https://doi.org/10.1186/s41239-024-00455-4
https://doi.org/10.1186/s41239-024-00455-4
https://doi.org/10.1016/j.acalib.2025.103096
https://doi.org/10.1016/j.acalib.2025.103096
https://doi.org/10.1111/j.2517-6161.1995.tb02031.x
https://doi.org/10.1111/j.2517-6161.1995.tb02031.x
https://doi.org/10.1177/0049124192021002004
https://doi.org/10.1177/0049124192021002004
https://doi.org/10.5964/ejop.v16i3.3107
https://doi.org/10.1080/02602938.2012.691462
https://doi.org/10.1080/02602938.2012.691462
https://doi.org/10.1111/bjep.12126
https://doi.org/10.1080/02602938.2018.1531108
https://doi.org/10.1080/02602938.2018.1531108
https://doi.org/10.1080/02602938.2018.1463354
https://doi.org/10.1080/07294360.2021.1969541
https://doi.org/10.1080/07294360.2021.1969541
https://doi.org/10.1371/journal.pone.0280686
https://doi.org/10.1371/journal.pone.0280686
https://doi.org/10.1111/ejed.70036
https://doi.org/10.1037/a0012801
https://doi.org/10.1017/S0272263109990544
https://doi.org/10.1017/S0272263109990544
https://doi.org/10.1016/j.iheduc.2025.100992
https://doi.org/10.1016/j.iheduc.2025.100992
http://refhub.elsevier.com/S0191-491X(25)00077-X/sbref25
http://refhub.elsevier.com/S0191-491X(25)00077-X/sbref25
http://refhub.elsevier.com/S0191-491X(25)00077-X/sbref25
https://doi.org/10.1016/j.lindif.2017.05.003
https://doi.org/10.1515/applirev-2023-0136
https://doi.org/10.1515/applirev-2023-0136
https://doi.org/10.1016/j.edurev.2023.100588
https://doi.org/10.1016/j.edurev.2023.100588
https://doi.org/10.1177/1321103X221123234
https://doi.org/10.1177/1321103X221123234
https://doi.org/10.1080/03054985.2011.604951
http://refhub.elsevier.com/S0191-491X(25)00077-X/sbref31
http://refhub.elsevier.com/S0191-491X(25)00077-X/sbref31
http://refhub.elsevier.com/S0191-491X(25)00077-X/sbref31
https://doi.org/10.3102/003465430298487


cancer survivors: Meta-analytic path modeling of longitudinal studies. Health 
Psychology, 39(4), 269–280. https://doi.org/10.1037/hea0000845

Jellicoe, M., & Forsythe, A. (2019). The development and validation of the feedback in 
learning scale (FLS). Frontiers in Education, 4. https://doi.org/10.3389/ 
feduc.2019.00084

Jonsson, A. (2013). Facilitating productive use of feedback in higher education. Active 
Learning in Higher Education, 14(1), 63–76. https://doi.org/10.1177/ 
1469787412467125

Kennedy, K. J., & Zhu, J. (2025). Understanding Hong Kong students’ intercultural 
behavior: an approach using the theory of planned behavior. Cogent Education, 12(1). 
https://doi.org/10.1080/2331186X.2025.2473852

Kerman, N. T., Banihashem, S. K., Karami, M., Er, E., van Ginkel, S., & Noroozi, O. 
(2024). Online peer feedback in higher education: a synthesis of the literature. 
Education and Information Technologies, 29(1), 763–813. https://doi.org/10.1007/ 
s10639-023-12273-8

Kiran, D., & Sungur, S. (2012). Middle school Students’ science Self-Efficacy and its 
sources: examination of gender difference. J Sci Educ Technol, 21, 619–630. https:// 
doi.org/10.1007/s10956-011-9351-y

Kluger, A. N., & DeNisi, A. (1996). The effects of feedback interventions on performance: 
a historical review, a meta-analysis, and a preliminary feedback intervention theory. 
Psychological Bulletin, 119(2), 254–284. https://doi.org/10.1037/0033- 
2909.119.2.254

Knauder, H., & Koschmieder, C. (2019). Individualized student support in primary school 
teaching: a review of influencing factors using the theory of planned behavior (TPB). 
Teaching and Teacher Education, 77, 66–76. https://doi.org/10.1016/j. 
tate.2018.09.012

Linderbaum, B. A., & Levy, P. E. (2010). The development and validation of the feedback 
orientation scale (FOS). Journal of Management, 36(6), 1372–1405. https://doi.org/ 
10.1177/0149206310373145

Lipnevich, A. A., Eßer, F. J., Park, M. J., & Winstone, N. (2023). Anchored in praise? 
Potential manifestation of the anchoring bias in feedback reception. Assessment in 
Education: Principles, Policy Practice, 30(1), 4–17. https://doi.org/10.1080/ 
0969594X.2023.2179956

Lipnevich, A. A., & Panadero, E. (2021). A review of feedback models and theories: 
descriptions, definitions, and conclusions. Frontiers in Education, 6. https://doi.org/ 
10.3389/feduc.2021.720195

Lipnevich, A. A., & Smith, J. K. (2022). Student – feedback interaction model: revised. 
Studies in Educational Evaluation, 75, Article 101208. https://doi.org/10.1016/j. 
stueduc.2022.101208

Nieminen, J. H., & Carless, D. (2023). Feedback literacy: a critical review of an emerging 
concept. Higher Education, 85(6), 1381–1400. https://doi.org/10.1007/s10734-022- 
00895-9

OECD. (2022). Education at a Glance 2022. OECD. https://doi.org/10.1787/3197152b- 
en.

Opoku, M. P., Cuskelly, M., Pedersen, S. J., & Rayner, C. S. (2021). Applying the theory of 
planned behaviour in assessments of teachers’ intentions towards practicing 
inclusive education: a scoping review. European Journal of Special Needs Education, 
36(4), 577–592. https://doi.org/10.1080/08856257.2020.1779979

Panadero, E. (2023). Toward a paradigm shift in feedback research: Five further steps 
influenced by self-regulated learning theory. Educational Psychologist, 58(3), 
193–204. https://doi.org/10.1080/00461520.2023.2223642

Panadero, E., & Lipnevich, A. A. (2022). A review of feedback models and typologies: 
towards an integrative model of feedback elements. Educational Research Review, 35, 
Article 100416. https://doi.org/10.1016/j.edurev.2021.100416

Phan, H. P. (2012). The development of English and mathematics Self-Efficacy: a latent 
growth curve analysis. The Journal of Educational Research, 105(3), 196–209. https:// 
doi.org/10.1080/00220671.2011.552132

Phan, H. P., & Ngu, B. H. (2016). Sources of self-efficacy in academic contexts: a 
longitudinal perspective. School Psychology Quarterly, 31(4), 548–564. https://doi. 
org/10.1037/spq0000151

Peifer, C., Schönfeld, P., Wolters, G., Aust, F., & Margraf, J. (2020). Well done! effects of 
positive feedback on perceived Self-Efficacy, flow and performance in a mental 
arithmetic task.  Frontiers in Psychology, 11. https://doi.org/10.3389/ 
fpsyg.2020.01008

Pfundt, A., & Peterson, L. M. (2024). Self-efficacy and attitudes associate with 
undergraduates’ library research intentions: a theoretically-grounded investigation. 
Social Psychology of Education, 27(4), 1883–1899. https://doi.org/10.1007/s11218- 
023-09884-x

Putwain, D., Sander, P., & Larkin, D. (2013). Academic self-efficacy in study-related skills 
and behaviours: relations with learning-related emotions and academic success. 
British Journal of Educational Psychology, 83(4), 633–650. https://doi.org/10.1111/ 
j.2044-8279.2012.02084.x

Ranjbaran, F., Babaee, M., Parvaneh Akhteh Khaneh, M., Gohari, M., Daneshvar 
Ghorbani, B., Taghizadeh Kerman, N., Banihashem, S. K., & Noroozi, O. (2023). 
Students’ argumentation performance in online learning environments: bridging 
culture and gender. International Journal of Technology in Education, 6(3), 434–454. 
https://doi.org/10.46328/ijte.460

Rosseel, Y. (2012). Lavaan: an r package for structural equation modeling. Journal of 
Statistical Software, 48(2). https://doi.org/10.18637/jss.v048.i02

Ryan, R. M., & Deci, E. L. (2020). Intrinsic and extrinsic motivation from a self- 
determination theory perspective: definitions, theory, practices, and future 
directions. Contemporary Educational Psychology, 61, Article 101860. https://doi.org/ 
10.1016/j.cedpsych.2020.101860

Sander, P., & Sanders, L. (2009). Measuring academic behavioural confidence: the ABC 
scale revisited. Studies in Higher Education, 34(1), 19–35. https://doi.org/10.1080/ 
03075070802457058

Schelfhout, S., Bassleer, M., Wille, B., Van Cauwenberghe, S., Dutry, M., Fonteyne, L., … 
Duyck, W. (2022). Regressed person-environment interest fit: Validating polynomial 
regression for a specific environment. Journal of Vocational Behavior, 136, Article 
103748. https://doi.org/10.1016/j.jvb.2022.103748

Schelfhout, S., Wille, B., Fonteyne, L., Roels, E., Derous, E., De Fruyt, F., & Duyck, W. 
(2022). How accurately do program-specific basic skills predict study success in open 
access higher education? International Journal of Educational Research, 111. https:// 
doi.org/10.1016/j.ijer.2021.101907

Schneider, M., & Preckel, F. (2017). Variables associated with achievement in higher 
education: a systematic review of meta-analyses. Psychological Bulletin, 143(6), 
565–600. https://doi.org/10.1037/bul0000098

Shute, V. J. (2008). Focus on formative feedback. Review of Educational Research, 78(1), 
153–189. https://doi.org/10.3102/0034654307313795

Sobel, M. E. (1982). Asymptotic confidence intervals for indirect effects in structural 
equation models. Sociological Methodology, 13, 290. https://doi.org/10.2307/ 
270723

Talsma, K., Schüz, B., Schwarzer, R., & Norris, K. (2018). I believe, therefore I achieve 
(and vice versa): a meta-analytic cross-lagged panel analysis of self-efficacy and 
academic performance. Learning and Individual Differences, 61, 136–150. https://doi. 
org/10.1016/j.lindif.2017.11.015

Tschannen-Moran, M., & Hoy, A. W. (2007). The differential antecedents of self-efficacy 
beliefs of novice and experienced teachers. Teaching and Teacher Education, 23(6), 
944–956. https://doi.org/10.1016/j.tate.2006.05.003

Van der Kleij, F. M., Adie, L. E., & Cumming, J. J. (2019). A meta-review of the student 
role in feedback. International Journal of Educational Research, 98, 303–323. https:// 
doi.org/10.1016/j.ijer.2019.09.005

Van der Kleij, F. M., Feskens, R. C. W., & Eggen, T. J. H. M. (2015). Effects of feedback in 
a Computer-Based learning environment on Students’ learning outcomes. Review of 
Educational Research, 85(4), 475–511. https://doi.org/10.3102/0034654314564881

Van der Kleij, F. M., & Lipnevich, A. A. (2020). Student perceptions of assessment 
feedback: a critical scoping review and call for research. Educational Assessment, 
Evaluation and Accountability, 33(2), 345–373. https://doi.org/10.1007/s11092-020- 
09331-x

Van der Kleij, F. M., & Lipnevich, A. A. (2021). Student perceptions of assessment 
feedback: a critical scoping review and call for research. Educational Assessment, 
Evaluation and Accountability, 33(2), 345–373. https://doi.org/10.1007/s11092-020- 
09331-x

van Ginkel, S., Gulikers, J., Biemans, H., & Mulder, M. (2017). Fostering oral 
presentation performance: does the quality of feedback differ when provided by the 
teacher, peers or peers guided by tutor? Assessment Evaluation in Higher Education, 42 
(6), 953–966. https://doi.org/10.1080/02602938.2016.1212984

Vancouver, J. B., & Kendall, L. N. (2006). When self-efficacy negatively relates to 
motivation and performance in a learning context. Journal of Applied Psychology, 91 
(5), 1146–1153. https://doi.org/10.1037/0021-9010.91.5.1146

Warner, L. M., & French, D. P. (2020). Self-Efficacy interventions. In In. M. S. Hagger, 
L. D. Cameron, K. Hamilton, N. Hankonen, & T. Lintunen (Eds.), The Handbook of 
Behavior Change (pp. 461–477). Cambridge University Press. 

Winstone, N. E., & Boud, D. (2022). The need to disentangle assessment and feedback in 
higher education. Studies in Higher Education, 47(3), 656–667. https://doi.org/ 
10.1080/03075079.2020.1779687

Winstone, N. E., Hepper, E. G., & Nash, R. A. (2019). Individual differences in self- 
reported use of assessment feedback: the mediating role of feedback beliefs. 
Educational Psychology, 41(7), 844–862. https://doi.org/10.1080/ 
01443410.2019.1693510

Winstone, N. E., & Nash, R. A. (2023). Toward a cohesive psychological science 
ofeffective feedback. Educational Psychologist, 58(3), 111–129. https://doi.org/ 
10.1080/00461520.2023.2224444

Winstone, N. E., Nash, R. A., Parker, M., & Rowntree, J. (2017). Supporting Learners’ 
agentic engagement with feedback: a systematic review and a taxonomy of 
recipience processes. Educational Psychologist, 52(1), 17–37. https://doi.org/ 
10.1080/00461520.2016.1207538

Wisniewski, B., Zierer, K., & Hattie, J. (2020). The power of feedback revisited: a Meta- 
Analysis of educational feedback research. Frontiers in Psychology, 10. https://doi. 
org/10.3389/fpsyg.2019.03087

Xiaomeng, Z., & Ravindran, L. (2024). The effects of peer feedback provision and 
reception on lower-proficiency EFL learners’ writing development. Studies in 
Educational Evaluation, 83, Article 101422. https://doi.org/10.1016/j. 
stueduc.2024.101422

Yang, L. F., & Zhang, L. J. (2023). Self-regulation and student engagement with feedback: 
the case of Chinese EFL student writers. Journal of English for Academic Purposes, 63, 
Article 101226. https://doi.org/10.1016/j.jeap.2023.101226

Yu, S., Zhang, Y., Zheng, Y., Yuan, K., & Zhang, L. (2019). Understanding student 
engagement with peer feedback on master’s theses: a Macau study. Assessment 
Evaluation in Higher Education, 44(1), 50–65. https://doi.org/10.1080/ 
02602938.2018.1467879

Zhang, Z. (Victor), & Hyland, K. (2018). Student engagement with teacher and 
automated feedback on L2 writing. Assessing Writing, 36, 90–102. https://doi.org/ 
10.1016/j.asw.2018.02.004

Zong, Z., Schunn, C. D., & Wang, Y. (2023). When do students provide more peer 
feedback? The roles of performance and prior feedback experiences. Instructional 
Science, 51(6), 977–1003. https://doi.org/10.1007/s11251-023-09640-w

M. Bassleer et al.                                                                                                                                                                                                                                Studies in Educational Evaluation 87 (2025) 101520 

9 

https://doi.org/10.1037/hea0000845
https://doi.org/10.3389/feduc.2019.00084
https://doi.org/10.3389/feduc.2019.00084
https://doi.org/10.1177/1469787412467125
https://doi.org/10.1177/1469787412467125
https://doi.org/10.1080/2331186X.2025.2473852
https://doi.org/10.1007/s10639-023-12273-8
https://doi.org/10.1007/s10639-023-12273-8
https://doi.org/10.1007/s10956-011-9351-y
https://doi.org/10.1007/s10956-011-9351-y
https://doi.org/10.1037/0033-2909.119.2.254
https://doi.org/10.1037/0033-2909.119.2.254
https://doi.org/10.1016/j.tate.2018.09.012
https://doi.org/10.1016/j.tate.2018.09.012
https://doi.org/10.1177/0149206310373145
https://doi.org/10.1177/0149206310373145
https://doi.org/10.1080/0969594X.2023.2179956
https://doi.org/10.1080/0969594X.2023.2179956
https://doi.org/10.3389/feduc.2021.720195
https://doi.org/10.3389/feduc.2021.720195
https://doi.org/10.1016/j.stueduc.2022.101208
https://doi.org/10.1016/j.stueduc.2022.101208
https://doi.org/10.1007/s10734-022-00895-9
https://doi.org/10.1007/s10734-022-00895-9
https://doi.org/10.1080/08856257.2020.1779979
https://doi.org/10.1080/00461520.2023.2223642
https://doi.org/10.1016/j.edurev.2021.100416
https://doi.org/10.1080/00220671.2011.552132
https://doi.org/10.1080/00220671.2011.552132
https://doi.org/10.1037/spq0000151
https://doi.org/10.1037/spq0000151
https://doi.org/10.3389/fpsyg.2020.01008
https://doi.org/10.3389/fpsyg.2020.01008
https://doi.org/10.1007/s11218-023-09884-x
https://doi.org/10.1007/s11218-023-09884-x
https://doi.org/10.1111/j.2044-8279.2012.02084.x
https://doi.org/10.1111/j.2044-8279.2012.02084.x
https://doi.org/10.46328/ijte.460
https://doi.org/10.18637/jss.v048.i02
https://doi.org/10.1016/j.cedpsych.2020.101860
https://doi.org/10.1016/j.cedpsych.2020.101860
https://doi.org/10.1080/03075070802457058
https://doi.org/10.1080/03075070802457058
https://doi.org/10.1016/j.jvb.2022.103748
https://doi.org/10.1016/j.ijer.2021.101907
https://doi.org/10.1016/j.ijer.2021.101907
https://doi.org/10.1037/bul0000098
https://doi.org/10.3102/0034654307313795
https://doi.org/10.2307/270723
https://doi.org/10.2307/270723
https://doi.org/10.1016/j.lindif.2017.11.015
https://doi.org/10.1016/j.lindif.2017.11.015
https://doi.org/10.1016/j.tate.2006.05.003
https://doi.org/10.1016/j.ijer.2019.09.005
https://doi.org/10.1016/j.ijer.2019.09.005
https://doi.org/10.3102/0034654314564881
https://doi.org/10.1007/s11092-020-09331-x
https://doi.org/10.1007/s11092-020-09331-x
https://doi.org/10.1007/s11092-020-09331-x
https://doi.org/10.1007/s11092-020-09331-x
https://doi.org/10.1080/02602938.2016.1212984
https://doi.org/10.1037/0021-9010.91.5.1146
http://refhub.elsevier.com/S0191-491X(25)00077-X/sbref71
http://refhub.elsevier.com/S0191-491X(25)00077-X/sbref71
http://refhub.elsevier.com/S0191-491X(25)00077-X/sbref71
https://doi.org/10.1080/03075079.2020.1779687
https://doi.org/10.1080/03075079.2020.1779687
https://doi.org/10.1080/01443410.2019.1693510
https://doi.org/10.1080/01443410.2019.1693510
https://doi.org/10.1080/00461520.2023.2224444
https://doi.org/10.1080/00461520.2023.2224444
https://doi.org/10.1080/00461520.2016.1207538
https://doi.org/10.1080/00461520.2016.1207538
https://doi.org/10.3389/fpsyg.2019.03087
https://doi.org/10.3389/fpsyg.2019.03087
https://doi.org/10.1016/j.stueduc.2024.101422
https://doi.org/10.1016/j.stueduc.2024.101422
https://doi.org/10.1016/j.jeap.2023.101226
https://doi.org/10.1080/02602938.2018.1467879
https://doi.org/10.1080/02602938.2018.1467879
https://doi.org/10.1016/j.asw.2018.02.004
https://doi.org/10.1016/j.asw.2018.02.004
https://doi.org/10.1007/s11251-023-09640-w

	The role of feedback self-efficacy in student feedback engagement
	1 Feedback
	1.1 Student feedback engagement
	1.2 Role of Student Characteristics
	1.3 Feedback self-efficacy
	1.4 Present Study

	2 Materials and methods
	2.1 Participants
	2.2 Measures
	2.2.1 Feedback
	2.2.2 Feedback engagement
	2.2.3 Feedback self-efficacy

	2.3 Analyses

	3 Results
	3.1 Path analysis
	3.2 Hypotheses testing

	4 Discussion
	4.1 Feedback self-efficacy, intentional and behavioral feedback engagement
	4.2 Feedback (Self-Efficacy) and intentional feedback engagement
	4.3 Strengths, limitations and future research

	5 Conclusion
	CRediT authorship contribution statement
	Declaration of Generative AI and AI-assisted technologies in the writing process
	Declaration of Competing Interest
	Acknowledgments
	Appendix A Supporting information
	References


