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A B S T R A C T

Computer-supported peer feedback offers great potential to enhance students’ learning. Yet, students sometimes 
do not use computer-supported peer feedback opportunities, which partially can be the result of low technology 
acceptance. The UTAUT-model specifies performance expectancy, effort expectancy, and facilitating conditions 
as decisive factors for the intention to use a technology. From a motivational perspective, however, it can be 
expected that also students’ achievement goals have an impact on the intention to use an online peer feedback 
tool. Therefore, we investigated the effects of learning approach, appearance approach, appearance avoidance, 
work avoidance and relational goals (besides performance expectancy, effort expectancy and facilitating con-
ditions) on 155 computer science students’ intentions and actual use of an online peer feedback tool and their 
performance in an end-of-course exam. Results of path modelling the longitudinal, student and log-data informed 
data showed that students’ intentions predicted actual use, which predicted exam performance. Learning 
approach goals positively predicted the intention to use the tool, while performance and work avoidance goals 
did not predict intentions. Relational goals, however, negatively predicted intentions and end-of-course per-
formance, shedding light on the importance of students’ social motivations when using online peer feedback 
tools in their studies (e.g., peer feedback might be perceived as a social threat). Thus, the results point to the 
importance of an appropriate framing of online peer feedback tool use in educational settings as a learning 
opportunity and to reduce students’ possible concerns about their social relationships when using online peer 
feedback tools.

1. Introduction

Peer feedback holds great potential to enhance learning and per-
formance of students: Research indicates a wide range of positive effects 
of peer feedback on learning processes, for example to enhance writing 
skills (Baker, 2016; Huisman, Saab, Van Driel, & Van Den Broek, 2018; 
Nelson & Schunn, 2009; Noroozi et al., 2023; Shang, 2022), improve 
argumentation skills (Noroozi & Hatami, 2018), and learning perfor-
mance in general (Double, McGrane, & Hopfenbeck, 2020). In this 
respect, research suggests that students’ knowledge acquisition is more 
strongly linked to providing feedback rather than receiving it (Yu & 
Schunn, 2024; Zong, Schunn, & Wang, 2021). In higher education 
practice, peer feedback is often realized by aid of online tools, as they 

make it easier to implement peer feedback as a collaborative practice in 
large lectures (Rodríguez et al., 2022; Shi, 2019).

To exploit the potential benefits of online peer feedback, however, it 
is necessary for students to actively use such tools. Yet, students often do 
not use peer feedback tools or do so only with limited engagement 
(Elizondo-Garcia, Schunn, & Gallardo, 2019; Patchan, Schunn, & Clark, 
2018; Usher & Barak, 2018; Zong, Schunn, & Wang, 2022; Zou, Schunn, 
Wang, & Zhang, 2018). However, it is unclear what learner-related 
factors are responsible for whether students use or do not use online 
peer feedback tools, especially when their use is voluntary (rather than 
mandatory).

To describe learner characteristics that may cause inter-individual 
differences in the use of online peer feedback tools, we resort to two 
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prominent theories. First, according to the Unified Theory of Acceptance 
and Use of Technology (UTAUT; Venkatesh, Morris, Davis, & Davis, 
2003) two key factors influencing the intention to use a tool are the 
user’s performance expectancy (i.e., the perception whether using the tool 
will lead to performance benefits) and effort expectancy (i.e., the 
perception of how much easiness is associated with the use of the tool). 
Second, besides such expectancy beliefs, also the values that students 
associate with peer feedback might matter for motivating them to use 
online peer feedback tools. Specifically, from the perspective of 
expectancy-value theory (Wigfield & Eccles, 2000), students’ achieve-
ment goals can be expected to influence the intention to use online peer 
feedback tools (Daumiller, 2023; Elliot, 2005; Senko & Harackiewicz, 
2005). The reasoning behind this assumption is that peer feedback is a 
key achievement context that entails demonstrating one’s own and 
evaluating peers’ competences, which may lead to positive or negative 
outcomes (Elliot, 1999). As prior research indicates, such processes are 
significantly influenced by students’ achievement goals, which have 
been shown to shape the way individuals interpret and act in achieve-
ment situations (Elliot, 2005; Elliot & Hulleman, 2017; Hulleman, 
Schrager, Bodmann, & Harackiewicz, 2010): When using an online peer 
feedback tool, especially learning approach, appearance approach, 
appearance avoidance, work avoidance, and relational goals of students 
can be expected to have an impact on how and to what extent students 
make use of the tool. However, research exploring how different 
achievement goals of learners impact the acceptance and use of online 
peer feedback tools is still rare. The present study therefore analyzes 
how these different achievement goals (alongside with the 
UTAUT-related constructs “performance expectancy”, “effort expec-
tancy”, and “facilitating conditions”) relate to computer science stu-
dents’ intentions to use online peer feedback tools, their actual use, and 
their end-of-semester exam performance.

2. Students’ technology acceptance regarding online peer 
feedback tools

Despite various potential benefits of peer feedback, research in-
dicates that some learners are skeptical about peer feedback as a 
learning method, which may in turn decrease their readiness to use 
online peer feedback tools (Jongsma, Scholten, van Muijlwijk-Koezen, & 
Meeter, 2023; Kerman, Banihashem, & Noroozi, 2023). For example, 
students may distrust their peers’ ability to provide valuable feedback 
(Kaufman & Schunn, 2011), feel discomfort about acting like a teacher 
(Azarnoosh, 2013), or find the comments of their peers not useful (Tsui 
& Ng, 2000). Generally speaking, attitudes towards peer feedback 
include all positive or negative perceptions and feelings that students 
have regarding this method (Kerman et al., 2023). These can, for 
example, pertain to the perceived usefulness (Harks, Rakoczy, Hattie, 
Besser, & Klieme, 2014; Kerman, Banihashem, Noroozi, & Biemans, 
2022), or perceived learning (Lin, 2018; Noroozi & Mulder, 2017).

Previous research points to the importance of such perceptions and 
attitudes towards peer feedback (Kerman et al., 2023). For example, Zou 
et al. (2018) found that gender, academic background, and prior expe-
rience with peer feedback influence students’ participation in online 
peer feedback. Moreover, they identified three distinct attitude factors 
that are relevant in this regard: positive attitude (i.e., approval of 
beneficial effects of peer feedback in general), interpersonal negative (i. 
e., concerns regarding negative effects on interpersonal relationships), 
and procedural negative (i.e., doubts about the reasonableness of the 
peer feedback process). Contrary to the authors’ expectations, a negative 
view of interpersonal effects led to higher participation, while a positive 
attitude resulted in lower participation, potentially because students 
with a positive view invested more effort into fewer, high-quality re-
views than many superficial ones. Therefore, the study provides evi-
dence for the importance of attitudes towards peer feedback processes 
on students’ participation in online peer feedback practices.

When peer feedback is realized by aid of online tools, a particular 

kind of attitude that may be relevant for whether and how students 
engage in peer feedback processes is students’ technology acceptance. A 
prominent model to conceptualize technology acceptance is the Unified 
Theory of Acceptance and Use by Venkatesh et al. (2003, 2016). Ac-
cording to UTAUT, performance expectancy, effort expectancy and 
facilitating conditions are decisive for the intention to use digital tools, 
which in turn is assumed to predict the actual use of a tool. Performance 
expectancy describes the user’s perception that using the tool will help 
them achieve performance benefits. For students, for instance, this 
might refer to the belief that the use of an online peer feedback tool will 
promote their learning. Effort expectancy, in contrast, describes the 
perception of how much easiness is associated with the use of the tool. 
For example, this might be a student’s perception whether the online 
peer feedback tool has an intuitive user interface. Further, facilitating 
conditions describe the user’s perception of the extent to which there is a 
supportive infrastructure for the use of the tool. This may, for instance, 
include the student’s perception that assistance is available in case of 
technical problems. Furthermore, according to UTAUT, the intention to 
use a tool is assumed to predict the actual use of the tool (Dwivedi, Rana, 
Jeyaraj, Clement, & Williams, 2019; Venkatesh et al., 2003).

A central assumption of the model is that performance expectancy 
and effort expectancy predict the intention to use technology. This 
relation was empirically supported in many studies (e.g., some of which 
have utilized similar constructs, such as perceived usefulness and 
perceived ease of use of the original Technology Acceptance Model/ 
TAM; Davis, 1989), which have been used in place of performance ex-
pectancy and effort expectancy, respectively (e.g., Al-kfairy, Ahmed, & 
Khalil, 2024; Dwivedi, Rana, Chen, & Williams, 2011, 2019; Or, 2023; 
Venkatesh et al., 2003, 2016). While the TAM primarily focuses on 
Perceived Usefulness (i.e., Performance Expectancy) and Perceived Ease 
of Use (i.e., Effort Expectancy) as key predictors, the UTAUT represents 
an extension of TAM. This is because UTAUT broadens the scope by 
incorporating additional factors, such as Facilitating Conditions, which 
encompass organizational structures and other contextual elements 
influencing technology usage, thereby ensuring a more comprehensive 
approach and higher predictive power (Venkatesh et al., 2003). For this 
reason, we used the UTAUT and its corresponding variables in the 
context of this study.

While in the original model, facilitating conditions were a predictor 
of actual use, some studies also suggest that this perception predicts the 
intention to use (Or, 2023; Venkatesh, Thong, & Xu, 2016). Regarding 
the prediction of actual use by the intention to use, however, it is often 
criticized that previous studies rarely capture actual use and only assess 
the intention to use (Dwivedi et al., 2011; Venkatesh et al., 2016) and/or 
fails to find significant effects of intention to use on actual use (Nistor, 
2014). Thus, the present study also aims to address this research gap.

Although technology acceptance models have been extensively 
researched and applied across various contexts and with reference to a 
broad range of different kinds of technologies, there are relatively few 
studies that specifically investigate students’ technology acceptance of 
online peer feedback tools. For example, some research has focused on 
the perceived usefulness of peer feedback itself (e.g., Kerman et al., 
2023), while other studies examined different constructs, such as atti-
tude (Zou et al., 2018). Additionally, some studies only addressed single 
components of technology acceptance, like perceived usefulness and 
perceived ease of use (Kuo, Chen, Chu, Yang, & Chen, 2017), rather than 
the model in its entirety.

Besides, studies on attitudes towards online peer feedback tools are 
also criticized for often not examining the consequence of the attitude, 
that is, the actual participation in the peer feedback process (Zou et al., 
2018). Given that research on technology acceptance also points to 
differences depending on the type of technology (Šumak, Heričko, & 
Pušnik, 2011), it seems worthwhile to examine the applicability of the 
UTAUT to online peer feedback tools. Further, incorporating the actual 
use of the online peer feedback tool may simultaneously address a 
critical issue identified within two distinct theoretical fields: the gap 
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between intention to use a tool and actual use highlighted in technology 
acceptance models (Dwivedi et al., 2011; Nistor, 2014), and the atti-
tudes toward usage and participation specific to peer feedback tools 
(Zou et al., 2018). Additionally, in the field of educational technology, 
performance of learners is often considered as a result of the actual use 
of a tool. While existing research on online peer feedback also explores 
its impact on various performance indicators (Huisman, Saab, van den 
Broek, & van Driel, 2019; Jongsma et al., 2023), studies often seem to 
lack an objective, long-term assessment in a real educational context of 
tool use instead of self-reported use (Zou et al., 2018).

3. Achievement goals as a factor influencing technology 
acceptance and learning regarding the use of online peer 
feedback tools

Even though the UTAUT model has been expanded by many different 
factors, some research suggests that UTAUT might not fully cover the 
factors contributing to technology acceptance and use and that it does 
not sufficiently incorporate individual learner characteristics in its 
explanation of users’ behavior (Dwivedi et al., 2019; Teo, Moses, Cheah, 
Huang, & Tey, 2023). As described, when looking at technology 
acceptance from an expectancy-value perspective (Wigfield & Eccles, 
2000), it is conceivable that, in addition to users’ expectations, their 
goals may also influence the intention or actual use (as a value 
component).

Achievement goals describe “the purpose for engaging in 
competence-relevant behavior” (Elliot & Hulleman, 2017, p. 44), 
providing an established motivational framework to conceptualize how 
learners interpret, experience and act within achievement contexts 
(Dweck, 1986; Elliot & Hulleman, 2017). During peer feedback, learners 
can acquire competencies, and these competencies become visible in the 
social learning situation and subject to evaluation by their peers. 
Moreover, learners directly observe and assess the competencies of their 
peers during peer feedback. This renders peer feedback a critical 
achievement situation in which not only goals focused on academic 
competence, but also goals focused on social competence come into 
play.

Commonly accepted among achievement goal theorists is a distinc-
tion between mastery approach, performance approach and perfor-
mance avoidance goals. Mastery goals particularly focus on the 
fulfillment of tasks and the development of competencies (Elliot, Mur-
ayama, & Pekrun, 2011). Given that learning processes are particularly 
important in the context of peer feedback, the present study focuses on 
the latter aspect and refers to these as learning approach goals, describing 
the students’ striving to develop their competencies during the peer 
feedback process (see Daumiller, Dickhäuser, & Dresel, 2019). Perfor-
mance goals, instead, describe the focus on one’s own performance in 
comparison with others and in the perception of others (Ames, 1992; 
Korn, Elliot, & Daumiller, 2019). In the present work, for increased 
clarity we focus on the perception by others as this is focally how one’s 
competence is validated during peer feedback (definition of perfor-
mance goals as appearance/demonstration goals, see Chung, Bong, & 
Kim, 2020; Daumiller et al., 2019; Grant and Dweck, 2003; Senko & 
Dawson, 2017). This end-state of (favorable or unfavorable) competence 
appraisal can be approached (appearance approach goals: goal to appear 
competent) or avoided (appearance avoidance goals: goal to avoid 
appearing incompetent). There are also two additional types of goals 
that come into play in achievement contexts, especially in contexts like 
peer feedback that are social and voluntary. Individuals pursuing work 
avoidance goals (the goal to get through the day with little effort) aim for 
minimal completion standards, and tend to avoid challenging tasks 
whenever possible (King & McInerney, 2014). During peer feedback 
processes, this could, for example, mean a general avoidance of partic-
ipation. Lastly, relational goals are goals to strive for meaningful re-
lationships with relevant others. As described above, such a social 
motivation might matter directly for students’ behavior in social 

contexts such as peer feedback.
Despite the reasonable assumption that achievement goals play a 

significant role in engagement with online peer feedback tools, research 
in this regard still remains limited, not only regarding online peer 
feedback processes, but also in online learning in general (Daumiller, 
Rinas, & Dresel, 2023). Therefore, it is crucial to determine whether 
current findings are transferable to the intention to use peer feedback 
tools and to better understand the relationships of the two constructs, i. 
e., achievement goals and students’ technology acceptance regarding 
online peer feedback tools. In the following, we specifically shed light on 
learning approach, appearance approach, appearance avoidance, work 
avoidance, and relational goals as influencing factors on the intention to 
use an online peer feedback tool and learning.

3.1. Learning approach goals and online peer feedback

Given that learning approach goals describe the learners’ ambition to 
develop their competencies (e.g., Hulleman et al., 2010), it seems 
reasonable that these might be associated with an increased participa-
tion in voluntary peer feedback processes in order to learn through the 
completion of tasks as well as the provided feedback from peers. There is 
substantial evidence indicating that learning approach goals are linked 
to favorable learning outcomes. For example, meta-analyses suggest that 
they enhance task performance (Van Yperen, Blaga, & Postmes, 2015) or 
academic achievement (Huang, 2012). Also, there are studies that sug-
gest positive effects of learning goals on digitally supported learning 
processes. For example, a study by McGloin, McGillicuddy, and Chris-
tensen (2017) indicates that learning approach goals of students are 
positively associated with on-task usage behaviors, i.e., the use of 
educational technology that might help students to achieve their 
educational goals (McGloin et al., 2017). Another study by Bernacki, 
Byrnes, and Cromley (2012) also indicates that learning approach goals 
predict the use of beneficial features of educational technology. For 
instance, Xie and Huang (2014) investigated effects of students’ 
achievement goals on participation and perceived learning in asyn-
chronous online discussions in an online course. They found that 
learning goals positively predicted perceived learning and participation 
of students (Xie & Huang, 2014). A study by Yeh et al. (2019) also 
examined the effect of college students’ achievement goals in various 
online courses on their expected online learning outcome and supportive 
online learning behaviors. The results showed that learning approach 
goals predicted supportive online learning behaviors in an online course. 
Those, in turn, predicted students’ expected academic outcome (Yeh 
et al., 2019). In the context of peer feedback processes, it might also be 
beneficial to draw upon research on help-seeking of students, as these 
behaviors can be considered similar to the dynamics of peer feedback, 
where learners actively seek or are provided with assistance from their 
peers as both, a form of a learning strategy and social interaction 
(Roussel, Elliot, & Feltman, 2011). In this regard, a study by Hao, 
Barnes, Wright, and Branch (2017) investigated the effects of learning 
approach, learning avoidance, performance approach and performance 
avoidance goals of students on online help seeking of computer science 
students. Yet, the results showed no significant associations of the goals 
with help seeking (Hao et al., 2017). Thus, it seems questionable 
whether research on learning approach goals can be applied to peer 
feedback processes.

3.2. Appearance approach and avoidance goals and online peer feedback

Appearance approach and appearance avoidance goals refer to stu-
dents’ striving to demonstrate their competencies, or to avoid being 
perceived as incompetent, respectively. For this reason, it seems 
conceivable for appearance approach goals to be associated with posi-
tive effects on the participation in peer feedback processes, as students 
are interested in demonstrating their competencies towards their peers 
and therefore could use the tool more intensively or put more effort into 
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its use. Appearance avoidance goals, in turn, might lead students to not 
participate in the peer feedback process at all to avoid the risk of being 
perceived as incompetent.

Regarding research about performance goals in general, which 
include appearance approach and appearance avoidance goals, meta- 
analyses indicate that performance approach goals are associated with 
positive effects on (task) performance (Van Yperen, Blaga, & Postmes, 
2014, 2015) and academic achievement (Huang, 2012). In line with this, 
a study by Holzer, Bürger, Lüftenegger, and Schober (2022) indicates 
that appearance approach goals display positive associations with 
engagement and perseverance (Holzer et al., 2022). In addition, a 
meta-analysis by Huang (2012) demonstrates that avoidance goals are 
associated with lower academic achievement. Yet, in terms of digitally 
supported learning processes, there is only little research on the effects 
of appearance goals or performance goals on digitally supported 
learning processes (Daumiller, Rinas, & Dresel, 2023). In the previously 
mentioned study by Bernacki et al. (2012), performance approach goals 
did not predict the use of beneficial features of educational technology, 
while performance avoidance goals functioned as a negative predictor. 
In the study of Yeh et al. (2019), performance goals were not associated 
with supportive online learning behaviors in online courses. Moreover, 
the study by Xie and Huang (2014) revealed that performance approach 
goals were not associated with perceived learning or participation in 
asynchronous online learning classes, performance avoidance goals had 
negative effects on perceived learning and non-posting participation (i. 
e., number of times logged in without posting). Finally, in terms of 
students’ help seeking, a study by Yang and Cao (2013) revealed that 
performance approach goals may function as a positive predictor of help 
seeking in e-learning among online college students.

3.3. Work avoidance goals and online peer feedback

Work avoidance goals seem likely to be negatively associated with 
the participation in peer feedback processes. However, relative to the 
previously mentioned goals, work avoidance goals have received 
comparatively less attention in research (Daumiller, 2023; King & 
McInerney, 2014). Overall, the effects of work avoidance goals on 
learning processes of students appear to be predominantly negative 
(Daumiller, 2023; King & McInerney, 2014), as they have been shown to 
negatively predict students’ achievement (Harackiewicz, Barron, Carter, 
Lehto, & Elliot, 1997; King & McInerney, 2014; Nicholls, Patashnick, & 
Nolen, 1985), and engagement (King & McInerney, 2014). Considering 
the use of online peer feedback tools, it therefore seems reasonable to 
infer that students with strong work avoidance goals would probably 
have a lower intention and actual use of a peer feedback tool compared 
to students with less pronounced work avoidance goals.

3.4. Relational goals and online peer feedback

Since relational goals describe the learners’ aspiration to build close 
relationships with others, quite different mechanisms might come into 
play during the peer feedback process. On the one hand, they might 
function as approach goals (Butler, 2012; Butler & Shibaz, 2014) and 
lead students to use online peer feedback tools more actively in order to 
build (close) relationships with their peers. On the other hand, students 
may find themselves in a socially uncomfortable situation, for example, 
when criticizing the work of their peers or when getting criticized 
themselves (e.g., Baruah, Ward, & Jackson, 2017), and therefore might 
avoid engagement. Similar to work avoidance goals, relational goals also 
received relatively little attention in previous research (Daumiller, 
2023). In academic settings, Roussel et al. (2011) distinguish between 
friendship approach (e.g., trying to deepen relationships with friends; 
evoking positive thoughts and feelings in relationships) and friendship 
avoidance goals (e.g., trying to avoid disagreements and conflicts with 
friends; threat appraisals, self-protective withdrawal) and investigated 
their effects on senior high school students’ perceived costs of help 

seeking and instrumental help seeking. Interestingly, friendship 
approach goals had a positive direct effect on instrumental help seeking, 
whereas friendship avoidance goals had a negative direct effect on 
instrumental help seeking. Moreover, friendship approach goals nega-
tively predicted perceived costs of help seeking and friendship avoid-
ance goals positively predicted perceived costs of help seeking. 
Perceived costs of help-seeking, in turn, negatively predicted instru-
mental help seeking. Therefore, the results point to positive or negative 
associations of relational goals on students’ help seeking depending on 
its focus on deepening relationships or avoiding threats for the re-
lationships (Roussel et al., 2011). In addition, the perceived costs of help 
seeking also differed depending on the presence of friendship approach 
or friendship avoidance goals. In other words, the students’ perception 
of help seeking as beneficial or threatening for relationships appears to 
be decisive for their actual help seeking.

There are also other indications of adverse effects associated with 
relational goals. For instance, in a study by Daumiller, Fritz, González 
Cruz, C. Rudert, & Janke (2023), social goals (i.e., aims to build 
meaningful relationships with peers) predicted academic second-party 
cheating (i.e., supporting peers in cheating; Daumiller et al., 2023). 
This might indicate that students, in favor of social goals, may also 
ignore institutional rules (Ashworth, Bannister, Thorne, & Unit, 1997). 
In this regard, Urdan and Maehr (1995) illuminate how the need for 
affiliation may conflict with, surpass or even stand in opposition with 
the need for achievement. In addition, the study by Hao et al. (2017)
revealed that computer science students significantly more frequently 
searched online for help-seeking purposes than they asked teachers, 
peers or unknown experts online, possibly indicating a reluctance of the 
students to ask their peers for help. When comparing online and offline 
interactions in general, research indicates that young adults perceive 
online interactions with their friends as more controllable and acces-
sible, yet less intimate and meaningful as face-to-face interactions 
(Scott, Stuart, & Barber, 2022).

Therefore, overall, research indicates a rather mixed picture for the 
influence of relational goals on learning processes and highlights the 
need for further research (King & Watkins, 2012). Considering prior 
research on peer feedback has revealed students’ concerns regarding 
their friendships (Azarnoosh, 2013; Topping, 2003), challenges of and 
hesitation towards providing criticism (Baruah et al., 2017), or the 
adoption of a teacher-like role (Azarnoosh, 2013; as opposed to a role 
equivalent to their peers; Urdan & Maehr, 1995), it seems conceivable 
that students’ strong relational goals may have a negative association 
with the intention and actual use of online peer feedback tools.

3.5. A heuristic model on the relations of achievement goals and 
technology acceptance in online peer feedback processes

In summary, the current state of research suggests that learning 
approach goals exhibit stronger positive associations with achievement, 
performance and engagement in comparison to performance approach 
goals and performance avoidance goals (Holzer et al., 2022; Huang, 
2012; Van Yperen et al., 2014, 2015). Yet, performance approach goals 
also show positive associations with achievement and performance 
(Huang, 2012; Van Yperen et al., 2015). Additionally, appearance 
approach goals display positive associations with engagement (Holzer 
et al., 2022). Concerning avoidance goals in general and appearance 
avoidance goals in particular, a relatively mixed picture emerged. Yet, 
meta-analytic findings suggest a negative association with achievement 
(Huang, 2012; Van Yperen et al., 2015). Considering online peer feed-
back tools as technologies that provide a learning opportunity, it is 
plausible to suggest learning approach and appearance approach goals 
might be positively related to both the intention to use and the actual use 
of online peer feedback tools. Similarly, drawing from meta-analytic 
findings, a negative association might also be presumed between 
appearance avoidance goals and both the intention to use and the actual 
use of online peer feedback tools. It further seems reasonable to assume 
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that students with strong work avoidance goals, since they want to 
minimize their effort (e.g., King & McInerney, 2014), would probably 
display a lower intention to use and online peer feedback tools and also 
use them less often than students with low levels of work avoidance 
goals. Regarding students’ relational goals, there is evidence for both, 
potentially positive and negative effects (Roussel et al., 2011). Yet, given 
a rather unique situation in peer feedback processes and concerns of 
students (Baruah et al., 2017; Topping, 2003; Urdan & Maehr, 1995), it 
seems reasonable to assume negative associations of relational goals 
with learners’ intention to use and actual use of online peer feedback 
tools.

Overall, there are indications that these findings can generally be 
applied to the use of educational technology (e.g., Bernacki et al., 2012; 
McGloin et al., 2017; Xie & Huang, 2014; Yeh et al., 2019), but there are 
also some indications of missing effects in digitally supported learning 
processes (e.g., Daumiller, Rinas, & Dresel, 2023; Hao et al., 2017; Xie & 
Huang, 2014). So far, however, there are no studies that examine the 
effect of specific achievement goals on the technology acceptance and 
use of online peer feedback tools. To explore the aforementioned as-
sumptions, our study investigated the impact of learning approach, 
appearance approach, appearance avoidance, work avoidance, and 
relational goals on the intention to use and the actual use of a peer 
feedback tool and students’ exam performance.

4. Research questions and hypotheses

Previous research on online peer feedback indicates beneficial effects 
of such tools on learning in various contexts. However, these studies 
often do not account for the extent to which students actually use online 
peer feedback tools. Additionally, the use of the tool might be signifi-
cantly influenced by learners’ achievement goals, but this aspect has not 
been investigated yet. Furthermore, the UTAUT can serve as a useful 
model to explain the use of peer feedback tools. For this reason, the 
present study combines UTAUT with learners’ achievement goals (i.e., 
learning approach, appearance approach, appearance avoidance, work 
avoidance and relational goals) as influencing factors on students’ 
intention to use an online peer feedback tool. Moreover, within the 
natural setting of a course of computer science students on a mathe-
matical topic, we explore whether the use of an online peer feedback 
tool predicts students’ end-of-semester exam scores.

Our first research question was: How does the UTAUT explain 
computer science students’ intention to use and actual use of an online 
peer feedback tool in a university lecture? Based on prior research of 
UTAUT, we hypothesized that performance expectancy should posi-
tively predict intention to use (H1), that effort expectancy should 

positively predict intention to use (H2), and that facilitating conditions 
should positively predict intention to use (H3). Additionally, we 
assumed that students’ intention to use positively predicts actual use 
(H4). Based on research regarding online peer feedback tools (e.g., 
Double et al., 2020; Yu & Schunn, 2024), we hypothesized that actual 
use positively predicts students’ end-of-semester exam scores (H5).

Our second research question was: What are the relationships be-
tween computer science students’ achievement goals and their intention 
to use, as well as their actual use of an online peer feedback tool? Based 
on prior research on attitudes towards peer feedback and achievement 
goals, we hypothesized that learning approach goals positively predict 
intention to use (H6), that appearance approach goals positively predict 
intention to use (H7), that appearance avoidance goals negatively pre-
dict intention to use (H8), that work avoidance goals negatively predict 
intention to use (H9), and that relational goals negatively predict 
intention to use (H10). All hypothesized relations are summarized in 
Fig. 1.

5. Method

5.1. Participants and design

N = 155 computer science students from a university in Southern 
Germany participated in the study. The participants were on average in 
their second semester (MSem = 1.74, SDSem = 1.63) and mostly male 
(approximately 80.9%), which reflects a rather common gender 
composition found in computer science (Wagner, 2016). The study was 
part of a lecture titled “Discrete Structures and Mathematical Logic”. 
This is a mandatory course on mathematical foundations that students 
are encouraged to enroll in from their first semester (see Table 1).

We invited all students enrolled in that specific lecture to voluntarily 
participate in our survey. Therefore, the sample reflects a typical 

Fig. 1. Visualization of the hypotheses.

Table 1 
Demographic data.

Variables

N = 155  
Gender  

Female 17.8 % 
Male 80.9 % 
Non-binary 1.3 % 

 M SD
Studies

Semester 1.74 1.63
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composition of the student population within the study program com-
puter science. All students who were attending the lecture were invited 
to complete weekly assignments using the digital peer feedback tool 
“getFeedback!” that was implemented in the university’s learning 
management system.

The weekly assignments demanded students to develop proofs for 
mathematical problems (for an example task, see Fig. 3). First, each 
student was supposed to develop an individual solution to each problem. 
Subsequently, the “getFeedback!” tool randomly assigned each student’s 
work to a peer who was asked to assess their reasoning for its correctness 
and readability. Participants were granted bonus points on their final 
exams as a reward for using the peer feedback tool to complete their 
assignments. In total, students could use the tool for 12 assignments over 
the course of the semester. Following this, the lecture concluded with a 
final exam covering the contents of the lecture. Hence, the data en-
compasses quantitative data about the students’ perceptions and in-
tentions as well as their actual behavior and performance in a real-world 
educational context. Participation in the data collection for the study 
was voluntary, and participants were compensated with a book voucher. 
Before data collection for the study began, students were provided with 
a privacy statement explaining that their data would be used for 
research purposes. Only after consenting to this statement, students 
were granted access to the study’s questionnaire. Participants were free 
to withdraw from the study at any time, decline participation, or request 
the deletion of their data at a later stage. Furthermore, they could opt 
out of the study or the data collection without facing any disadvantages. 
To ensure anonymization of data, students generated their own personal 
codes.

5.2. Procedure

Fig. 2 illustrates the procedure of the study and the variables that 
were captured in each phase. During the first session of the lecture, the 
teacher gave an overview over of the course of the lecture with the 
online peer feedback tool and how the students could improve their 
grades if they would use the tool. For this, the instructor described re-
sults from empirical research that demonstrates the beneficial effects of 
participating in online peer feedback practices on academic achieve-
ment, before he explained that students could improve their grades in 
the final exam by using the tool continuously throughout the semester. 
Afterwards, the instructor explained the tool and its functions. The 
students then completed a sample task and filled in an online ques-
tionnaire. For this, they first provided demographic data and were then 
surveyed regarding their technology acceptance of the online peer 
feedback tool and their achievement goals while using the tool. Subse-
quently, over the course of 12 weeks, the students had the opportunity to 
voluntarily use the tool to compose mathematical proofs and assess the 
proofs submitted by their peers. In week 13, the lecture ended with a 
final exam.

5.3. Variables

5.3.1. Technology acceptance
To assess technology acceptance, we used an established scale by 

Venkatesh et al. (2003) and slightly adapted the items to make them 
refer to the online peer feedback tool “getFeedback!”. Students rated 
performance expectancy, effort expectancy, facilitating conditions, and 
intention to use regarding the peer feedback tool. They answered three 
items to measure performance expectancy (e.g., “Using getFeedback! 
increased my productivity”, Cronbach’s α = .81), four items for effort 
expectancy (e.g., “I found getFeedback! easy to use”, α = .90), four items 
for facilitating conditions (e.g., “I have the resources necessary to use 
getFeedback!”, α = .52), and four Items for intention to use (e.g., “I think 
I will use getFeedback! this semester”, α = .91). Reliabilities were good 
to very good for all scales, except for facilitating conditions. However, 
this scale sometimes exhibits a comparatively low reliability among the 
variables of UTAUT, as observed in other studies (Dwivedi et al., 2011). 
This is likely because the scale assesses rather heterogeneous aspects, i. 
e., the degree to which a person believes that organizational and tech-
nical resources exist to assist with the use of the tool (e.g., the 
compatibility of the tool with other tools and the availability of support; 
Venkatesh et al., 2003). Thus, for reasons of content validity, we still 
included the scale despite its rather low reliability.

5.3.2. Actual use
To assess students’ actual use of the online peer feedback tool, we 

recorded for each week whether the students had actually used the tool. 
Students who did not submit an initial draft during a given week were 
excluded from providing feedback that week, since the tool does not 
allow these students to progress. This approach ensured that peer pair-
ings consisted of students actively using the tool. If students completed 
their assignment, they received one point. If they did both, they received 
two points; if students did not participate at all during a specific week, a 
code of 0 was assigned for that week. Subsequently, a cumulative score 
for the entire semester was calculated by adding up these codes. Due to 
technical issues, the data from week 10 was not available. Therefore, we 
could only include data from the remaining 11 measurement points in 
our analyses. Thus, students could have used the tool from 0 to a 
maximum of 22 times during the semester. Fig. 3 displays a sample task 
that the students were required to complete within the peer feedback 
tool and its sample solution.

5.3.3. Final exam score
We assessed students’ learning by using the points they obtained in 

the final exam for the lecture. It consisted of 8 questions. For each 
question, they could achieve 10 points. Thus, they could score a 
maximum of 80 points. Five of the eight questions were of the proof 
type, requiring students to apply their knowledge to construct a valid 
proof. In the mathematical proof, they needed to clarify why a logical 
statement is true and demonstrate the solution to the problem, thereby 

Fig. 2. Visualization of the study procedure.
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ensuring the readability and coherence of the proof.

5.3.4. Achievement goals
To capture students’ achievement goals, we used a scale from Dau-

miller et al. (2019). With four items each, we assessed learners’ learning 
approach (“[When using the getFeedback! tool] … I want to constantly 
improve my competences”, Cronbach’s α = .93), appearance approach 
(“… I want to be perceived as competent”, α = .80), appearance 
avoidance (“… I want to avoid being perceived as incompetent”, α =
.89), work avoidance (“… I want to have as little to do as possible”, α =
.94) and relational goals (“… my main concern is to have a friendly 
relationship with students”, α = .93).

5.4. Statistical analyses

Due to the small sample size and the fact that we used established 
scales, a manifest path model was computed to address the hypotheses, 
and the means of the scales were included as manifest variables in the 
model using the Lavaan package in the R software. A maximum likeli-
hood estimation with robust estimation of standard errors and Yuan- 
Bentler scaled χ2 test statistic in case of violation of normal distribu-
tion was used. The model was structured as follows: Intention to use 
regressed on goals, expectancies and facilitating conditions; actual use 
regressed on intention, goals, expectancies and facilitating conditions; 
final exam score regressed on expectancies, facilitating conditions and 
goals. Besides that, (residual) correlations in between the goals, and in 
between expectancies and conditions were modeled.

Fig. 3. Sample Task within the Peer Feedback Tool and its Sample Solution.

Table 2 
Descriptive statistics.

Variable M SD 1 2 3 4 5 6 7 8 9 10 11

UTAUT
1. PEa 3.44 0.73 –          
2. EEa 3.59 0.92 .36 –         
3. FCa 3.48 0.56 .22** .52** –        
4. ITUa 3.87 0.87 .55* .25** .32** –       
5. AUb 10.65 6.39 − .07 − .10 .06 .11 –      

Achievement Goals
6. LApc 6.64 1.31 .22** .19* .25** .36** .10 –     
7. AApc 3.99 1.56 .00 .10 .13 .01 .21 .19* –    
8. AAvc 4.16 1.84 − .01 .08 .18* .07 .13 .16* .55** –   
9. WAvc 4.08 1.91 − .02 .09 .04 − .07 − .01 − .20* .13 .20* –  
10. Rc 5.27 1.76 .12 .12 .14 − .07 .13 .32** .40** .34** .09 – 

11. Scd 23.74 17.38 − .08 − .2 .02 .02 .31** − .03 .02 .02 − .11 − .18 –

Note. Abbreviations represent the following: M = mean, SD = standard deviation, PE = performance expectancy, EE = effort expectancy, FC = facilitating conditions, 
ITU = intention to use, AU = actual use, LAp = learning approach goals, AAp = appearance approach goals, AAv = appearance avoidance goals, WAv = work 
avoidance goals, R = relational goals, Sc = final exam score. *p < .05; **p < .01.
Theoretical minimum-maximum

a 1–5.
b 0–22.
c 1–8.
d 0–68.
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6. Results

Table 2 presents the descriptive statistics for all variables. The con-
structs of the UTAUT model all scored (slightly) above the theoretical 
mean (3) of the scale. This suggests a rather positive tendency, indi-
cating that our participants displayed predominantly positive attitudes 
towards the online peer feedback tool. Furthermore, students used the 
tool about 11 (out of possible 22) times for their assignments or for 
providing feedback, respectively. Considering that the maximum num-
ber of participations was 22, it appears that, on average, students seized 
about half of the opportunities to use the peer feedback tool.

When examining the mean values of students’ achievement goals, we 
found rather high values for learning approach and relational goals, and 
rather low values for appearance approach, appearance avoidance, and 
work avoidance goals.

Finally, the mean final exam score (appr. 24) with a maximum score 
of 68 indicates rather low scores in the final exam. This indicates that the 
exam was rather difficult for the students to pass.

To test our hypotheses, we calculated a manifest path model ac-
cording to our visualization presented in Fig. 1. In addition, we checked 
whether there were direct effects of the predictors of intention to use on 
the other outcome variables. The model showed a good fit to the data, χ2 

= 0.304, p = .58, RMSEA <.001, TLI >.99, CFI >.99, SRMR <.001. 
Fig. 4 illustrates the results of the path modeling.

Regarding our first research question, the results support hypotheses 
H1, H3, H4, and H5, but not H2. This means that performance expec-
tancy (H1) and facilitating conditions (H3) significantly predict inten-
tion to use (p < .05), with performance expectancy functioning as a 
stronger predictor than facilitating conditions. Furthermore, intention 
to use significantly predicts actual use (H4; p < .10) and students’ per-
formance in the final exam is significantly predicted by the actual use of 
the tool (H5; p < .05). However, we found no significant effect of effort 
expectancy on intention to use (H2).

Regarding our second research question, the results support hy-
potheses H6 and H10: learning approach goals of students are positively 
associated with intention to use (H6), and relational goals are negatively 
associated with intention to use (H10). Contrary to H7, though, 
appearance approach goals are not associated with intention to use. 
Finally, there are no significant associations of appearance avoidance or 
work avoidance goals on the one hand and intention to use on the other 
(H8 and H9). In addition, we found a direct negative effect of relational 
goals on students’ final exam score (p < .05).

7. Discussion

The present study aimed at uncovering the relative importance of 
different learner characteristics for students’ intention to use and actual 
use of an online peer feedback tool. On the one hand, the learner 
characteristics under examination were derived from UTAUT (effort 
expectancy, performance expectancy, facilitating conditions); on the 
other hand, they were taken from achievement goal theory (learning 
approach, appearance approach, appearance avoidance, work avoid-
ance, and relational goals). Furthermore, we looked at the extent to 
which students’ actual use of an online peer feedback tool would predict 
their final exam scores. We examined this among computer science 
students who had the opportunity to use an online peer feedback tool to 
solve mathematical proof problems throughout the course of a whole 
semester. The results of path modeling of the longitudinal, question-
naire- and log-based data from our field study confirmed key hypotheses 
and underscore the relevance of social motivations for online peer 
feedback processes, which so far has received only little attention in 
previous research, offering significant implications for future research as 
well as practical applications.

Our first research question, building on and extending previous 
research on UTAUT, focused on whether performance expectancy (H1), 
effort expectancy (H2), and facilitating conditions (H3), would serve as 
predictors of computer science students’ intention to use an online peer 
feedback tool. Furthermore, we examined actual use (H4) and final 
exam score (H5) as additional outcome variables which have been 
largely neglected in previous research (e.g., Dwivedi et al., 2011; Nistor, 
2014). The results largely support these assumptions (H1, H3, H4, and 
H5), except for the prediction of intention to use by effort expectancy 
(H2). This indicates that performance expectancy and facilitating con-
ditions can be central factors influencing the intention to use online peer 
feedback tools, although the moderate reliability of facilitating condi-
tions should be considered here. For online peer feedback tools, these 
results highlight the importance of students’ performance expectancy, i. 
e., their perception of whether using the tool is associated with benefits 
for their academic achievement. Moreover, intention to use seems to be 
a significant predictor of the actual use of the tool, which also increases 
the importance of the influencing factors. This finding implies that tar-
geting students’ perceptions regarding peer feedback tools could be a 
practical strategy to encourage students to actually use them. This aspect 
is further elaborated in the following section.

With regard to the missing effect of effort expectancy on intention to 

Fig. 4. Results of path modeling the relationships between achievement goals, technology acceptance, use of the online peer feedback tool, and final exam score. 
Note. Standardized coefficients are presented, with standard errors in parentheses. Statistically significant associations are bold. *p < .10, **p < .05, ***p < .001.
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use, meta-analyses and more recent studies also indicate that effort ex-
pectancy or the analogous perceived ease of use in technology accep-
tance models sometimes have no significant effect on intention to use 
(Ayanwale & Ndlovu, 2024; Ayaz & Yanartaş, 2020; Blut, Chong, Tsiga, 
& Venkatesh, 2021; Dwivedi et al., 2011; Jung, Kwon, & Kim, 2020; Ly 
& Hor, 2023). For example, Venkatesh et al. (2003) show that the 
relationship between performance expectancy and effort expectancy on 
intention can vary by gender, age and experience. However, there is also 
evidence of no influence of gender, age or experience (e.g., Horodyski, 
2023). According to Venkatesh and colleagues’ (2003) study, in case of 
performance expectancy, a stronger relationship with intention to use 
can be observed particularly among male and younger users. In contrast, 
the relationship between effort expectancy and intention to use is 
particularly strong among female, older and less experienced users. 
Given that our sample consists of rather young adults and predominantly 
male students, this might serve as an explanation for the dominant effect 
of performance expectancy on intention to use as well as the missing 
effect of effort expectancy on intention to use (Blut et al., 2021; Ven-
katesh et al., 2003). Even though there is no observed ceiling effect 
related to effort expectancy, it seems likely that computer science stu-
dents represent a peculiar population, that, perhaps because of its 
probably high computer-related self-efficacy, might assess the effort of 
using a tool as rather surmountable, regardless of its apparent 
complexity. In line with this, research indicates that when tools are 
perceived as easy to use, the perceived usefulness (i.e., performance 
expectancy) becomes more crucial for the decision to use the tool than 
its perceived ease of use (i.e., effort expectancy; Deng, Doll, Hen-
drickson, & Scazzero, 2005; Scott & Walczak, 2009).

The significant prediction of performance by actual use (H5) pro-
vides powerful evidence for beneficial effects of online peer feedback 
tool use on learning outcomes in a real educational context. This finding 
aligns well with existing research (e.g., Alqassab, 2017; Double et al., 
2020) but also specifically pertains to the context of mathematical 
argumentation processes of computer science students. Therefore, in 
sum, these results underscore the significance of using online peer 
feedback tools for student learning outcomes, demonstrating their 
benefit within higher education disciplines and subjects, such as com-
puter science or the development of mathematical proofs, respectively.

Our second research question concerned the associations of different 
achievement goals on the intention to use online peer feedback tools. 
Based on previous research, we hypothesized that learning approach 
goals are positively associated with intention to use (H6), that appear-
ance approach goals are positively associated with intention to use (H7), 
that appearance avoidance goals are negatively associated with inten-
tion to use (H8), that work avoidance goals are negatively associated 
with intention to use (H9), and that relational goals are negatively 
associated with intention to use (H10). Results support the assumptions 
that learning approach goals are positively associated with the intention 
to use (H6) and relational goals are negatively associated with intention 
to use (H10). This indicates that students with stronger learning 
approach goals display a higher intention to use the peer feedback tool. 
Thus, students probably regard the use of online peer feedback tools as a 
learning opportunity, which corroborates existing research (e.g., Cush-
ing, Abbott, Lothian, Hall, & Westwood, 2011). Furthermore, the 
negative association with relational goals might suggest that students 
may have concerns about potential adverse effects of using the peer 
feedback tool on their social relationships. These findings are consistent 
with previous research regarding students’ concerns in peer feedback 
processes, such as the perception of criticism as socially uncomfortable 
(e.g., Topping, 2003), emphasizing the significance of viewing online 
peer feedback processes as a context for social interaction. With respect 
to research on achievement goals, the results provide further evidence 
for potentially unfavorable effects of relational goals on learning pro-
cesses (Daumiller, Fritz, et al., 2023) and support the possibly contra-
dictory position of learning approach and relational goals (Urdan & 
Maehr, 1995), perhaps, or even more so, within the context of 

collaborative learning (see also Greisel, Melzner, Dresel, & Kollar, 
2023). The additional direct negative effect of relational goals on stu-
dents’ final exam performance speaks to this issue as well, potentially 
indicating additional behavioral patterns associated with relational 
goals that are unrelated to the use of online peer feedback tools but are 
nonetheless detrimental for students’ exam performance (e.g., social 
activities with other students that are not related to learning content). In 
educational contexts, thus, this suggests the importance of students’ 
individual goals and how these might either support (e.g. with regard to 
learning approach goals) or conflict with (e.g., in terms of relational 
goals) the use of peer feedback tools. Therefore, educators might 
consider these when implementing or promoting the use of peer feed-
back tools. Potential approaches for this will be explained in the next 
chapter.

Regarding the remaining achievement goals, i.e., appearance 
approach goals (H7), appearance avoidance goals (H8) and work 
avoidance goals (H9), the results do not support our hypotheses, as they 
were all unrelated to students’ intention to use and actual use of the 
online peer feedback tool. In addition, there were no associations be-
tween these goals and final exam performance. This might be explained 
in several ways. One explanation for the missing effect of appearance 
approach goals might be that students with this primary goal, on the one 
hand, may not want to help other students in order to achieve the best 
performance themselves (i.e., to prevent others from surpassing them). 
On the other hand, they may want to demonstrate their competencies to 
their peers. As a result, these two effects might cancel each other out 
(Daumiller et al., 2019). Ultimately, it may also be essential to assess the 
effects of appearance-based approach or avoidance goals, specifically 
taking the presence of a teacher or instructor versus a peer into account. 
These effects may differ in online peer feedback processes due to the 
potentially predominant exposure of performance to peers. Thus, it may 
be necessary to differentiate between the impact of appearance goals in 
relation to the interaction with teachers versus peers.

8. Limitations and conclusions

Of course, this study suffers from several limitations. First, it is 
important to note that, since we assessed all participants enrolled in 
specific lecture within computer science, we investigated a rather small 
and specific group of students. This is also why we were only able to 
calculate a manifest path model instead of performing structural equa-
tion modeling since we used established scales. While this approach 
allows for the collection of data that represents a typically composed 
population for the study programs in this discipline, it may lead to biases 
(e.g., gender or selection bias), distortions of the relations, increase the 
likelihood of a type II error and limit the generalizability of the effects to 
other populations. In connection with this, it is important to note that 
there are rather high dropout rates in computer science (Pappas, Gian-
nakos, & Jaccheri, 2016), and students in the second semester may also 
represent a subgroup that has already been pre-selected due to its suc-
cess and therefore display, for example, rather low work avoidance 
goals. Moreover, it is possible that the bonus points students received for 
using the tool may have influenced both the intention to use and actual 
use of the tool and therefore represent a factor that may additionally 
have impacted students’ technology acceptance. Future studies should 
therefore use larger samples, possibly also with students from different 
study programs or a manipulation of the incentives, and in addition, also 
calculate a structural equation model to include latent variables and 
address these issues.

Moreover, in terms of the examined constructs, the present study 
only considered a limited number of variables regarding both the 
UTAUT construct and students’ achievement goals. Additionally, these 
involve self-reported scales, which may be prone to errors (e.g., Noroozi, 
Alqassab, Taghizadeh Kerman, Banihashem, & Panadero, 2024). How-
ever, the addition of further constructs examined in connection with the 
UTAUT (for example, user characteristics, such as gender) or 
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differentiation of the items (e.g., with regard to the development of a 
written assignment vs. the provision of feedback) might explain further 
(missing) effects. Besides, there might also be further interesting con-
nections that may affect other constructs of UTAUT as well as other 
goals: for example, the voluntariness of use on the one hand and 
normative goals on the other (Dunning, 2017). For instance, it seems 
conceivable that the influence of voluntariness diminishes in the case of 
pronounced prosocial behavior. Overall, the exploration of broader 
facets of learner characteristics might help to develop an integrative 
model of technology acceptance towards online peer feedback tools, 
offering an even more comprehensive understanding of students’ 
behavior.

In addition to this, it is essential to highlight that we were not able to 
perform a content analysis of the feedback or revisions. As previous 
research indicates, content analyses in peer feedback processes can 
provide valuable insights, particularly through the use of learning ana-
lytics. For example, Moon and colleagues (2024a, 2024b) conducted 
studies in which they employed methods such as epistemic network 
analysis and sequence pattern mining, enabling them to identify 
different types of discussions as well as temporal dynamics in collabo-
rative learning situations. In this context, regarding the relationship 
between learners’ goals and peer feedback processes, another study, also 
based on epistemic network analysis, suggests that the induction of 
learning goals within peer feedback processes is associated with 
different learning activities and greater knowledge acquisition of stu-
dents compared to when no goals are induced (Özbek, Wekerle, & 
Kollar, 2024). Therefore, exploring the impact of students’ (varying) 
goals on specific content, particularly with regard to mathematical 
proofs (e.g., Alqassab, 2017), might be a compelling avenue for future 
research (see also Kerman et al., 2024).

Also, our partly cross-sectional design makes it difficult to arrive at 
causal conclusions. Although it seems theoretically plausible that 
achievement goals predict intention to use, this cannot be ensured in the 
current study, due to its correlational character. For this reason, future 
studies should experimentally manipulate and assess achievement goals 
and intention to use at different timepoints and/or determine the 
development of technology acceptance through multiple data 
collections.

Nevertheless, the present study offers important implications for 
research on online peer feedback tools and their practical implementa-
tion in higher education. The results show that students’ attitudes to-
wards online peer feedback tools can be modeled well with the UTAUT 
and point to the importance of performance expectancy and facilitating 
conditions as predictors of intention to use and thus, in turn, actual use 
and academic achievement for students. In order to increase the use of 
peer feedback tools by students, these perceptions can therefore be 
approached. For example, teachers could explain the benefits of the use 
of peer feedback tools for students’ achievement (Özbek, 2024). In this 
way, learners’ performance expectancy could be increased by demon-
strating how the tool’s usage can contribute to their achievement. 
Similarly, a supportive infrastructure and the availability of contact 
persons should lead to a more active use by students and subsequently to 
higher achievement. This perception might be enhanced by developing 
resources that are currently lacking in educational contexts to support 
students with technical issues (e.g., through support services), or by 
bringing existing resources (such as in-tool assistance) more promi-
nently to students’ attention. Consequently, these results might offer 
valuable insights into how to promote students’ acceptance and use of 
online peer feedback tools in higher education and highlight the need to 
consider both technical and motivational prerequisites for their suc-
cessful integration (Ly & Doeur, 2024). At the same time, the study also 
complements previous research on the positive effects of digitally sup-
ported peer feedback on academic achievement by the prediction of 
exam performance by actual use in a real educational context. Thus, the 
results of our study can be used as evidence that using online peer 
feedback tools may be a powerful method to support student learning 

and emphasize that the potential of peer feedback tools should be 
leveraged by educators.

Regarding the associations of achievement goals and UTAUT, the 
results also demonstrate the relevance of students’ learning approach 
and relational goals for their acceptance and use of online peer feedback 
tools as further explanatory factors for intention to use. Accordingly, 
students’ individual goals seem to play a crucial role in whether they 
(intend to) use online peer feedback tools. In case of learning approach 
goals, this also points to the importance of framing the use of the tool as 
a learning opportunity, which might be motivating for students with 
strong learning approach goals to use online peer feedback tools. 
Therefore, with regard to the example mentioned earlier, where stu-
dents are made aware of the positive impact of tool usage on their 
achievement, this approach might therefore not only enhance their 
performance expectancy, but also demonstrate how peer feedback tools 
can serve as a means to achieve their learning approach goals.

With regard to students’ relational goals and their negative associ-
ation with intention to use, the study points to a perhaps serious chal-
lenge regarding the use of online peer feedback tools. That is, any 
concerns students may have about their social relationships when using 
online peer feedback tools on the one hand and the striving to learn on 
the other. Thus, the results once again reinforce rather ambiguous ef-
fects of relational goals on learning processes (Daumiller, Fritz, et al., 
2023; Urdan & Maehr, 1995) and emphasize the need for further 
research on relational goals with regard to different educational con-
texts. Moreover, to overcome these concerns of students, for instance, 
educators should frame peer feedback as a friendly learning opportunity 
and provide guidance on how to give constructive feedback in order to 
alleviate the fear of damaging social relationships through peer feed-
back. Given that social motivations appear to play a crucial role in the 
utilization of online peer feedback tools, it also seems to be an intriguing 
research gap, to explore how the integration of AI in peer feedback 
processes (e.g., Bauer et al., 2023) relates to learners’ goals and might 
also address such issues. It is conceivable that the integration of AI, 
which either replaces or supports peers within the peer feedback pro-
cess, might diminish the effect of students’ relational goals, as it may 
reduce or eliminate genuine social interactions. With regard to the 
integration of AI in peer feedback processes, existing research presents a 
mixed picture, suggesting that tools like ChatGPT could, on the one 
hand, play a complementary role alongside peer feedback (Banihashem, 
Kerman, Noroozi, Moon, & Drachsler, 2024), potentially enhancing the 
overall feedback process in the future. On the other hand, there is also 
evidence indicating potential adverse effects of AI on feedback quality 
(e.g., because students overly rely on AI; Hansen, Prilop, & Nielsen, 
2024). For this reason, it might be valuable to investigate how learners’ 
individual goals interact with the use of AI and influence its impact on 
the feedback process. Thus, the study offers important implications for 
technology acceptance of online peer feedback tools and the role of 
achievement goals in educational research and practice.
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T. Özbek et al.                                                                                                                                                                                                                                   Computers in Human Behavior Reports 16 (2024) 100540 

11 

https://doi.org/10.1016/j.chbr.2024.100459
http://refhub.elsevier.com/S2451-9588(24)00173-8/sref2
http://refhub.elsevier.com/S2451-9588(24)00173-8/sref2
http://refhub.elsevier.com/S2451-9588(24)00173-8/sref2
https://doi.org/10.1037/0022-0663.84.3.261
https://doi.org/10.1037/0022-0663.84.3.261
https://doi.org/10.1080/03075079712331381034
https://doi.org/10.1080/03075079712331381034
https://doi.org/10.1016/j.chbr.2024.100396
https://doi.org/10.1016/j.chbr.2020.100032
https://doi.org/10.1016/j.chbr.2020.100032
https://doi.org/10.1186/2229-0443-3-11
https://doi.org/10.1177/1469787416654794
https://doi.org/10.1177/1469787416654794
https://doi.org/10.1186/s41239-024-00455-4
https://doi.org/10.1186/s41239-024-00455-4
https://doi.org/10.1109/ITHET.2017.8067802
https://doi.org/10.1111/bjet.13336
https://doi.org/10.1111/bjet.13336
https://doi.org/10.1016/j.cedpsych.2011.12.001
https://doi.org/10.17705/1jais.00719
https://doi.org/10.1037/a0028613
https://doi.org/10.1016/j.ijer.2013.09.006
https://doi.org/10.1016/j.ijer.2013.09.006
https://doi.org/10.1037/edu0000393
https://doi.org/10.3109/0142159X.2011.542522
https://doi.org/10.4324/9781003303473-4
https://doi.org/10.4324/9781003303473-4
https://doi.org/10.1037/edu0000271
https://doi.org/10.1037/edu0000271
https://doi.org/10.31234/osf.io/n2jhu
https://doi.org/10.31234/osf.io/n2jhu
https://doi.org/10.3390/bs13020161
http://refhub.elsevier.com/S2451-9588(24)00173-8/sref22
http://refhub.elsevier.com/S2451-9588(24)00173-8/sref22
https://doi.org/10.1016/j.im.2004.08.001
https://doi.org/10.1016/j.im.2004.08.001
https://doi.org/10.1007/s10648-019-09510-3
https://doi.org/10.1007/s11031-017-9616-8
https://doi.org/10.1007/s11031-017-9616-8
https://doi.org/10.1037/0003-066X.41.10.1040
https://doi.org/10.1007/978-3-642-24148-2_10
https://doi.org/10.1007/978-3-642-24148-2_10
https://doi.org/10.1007/s10796-017-9774-y
http://refhub.elsevier.com/S2451-9588(24)00173-8/sref29
http://refhub.elsevier.com/S2451-9588(24)00173-8/sref29
http://refhub.elsevier.com/S2451-9588(24)00173-8/sref29
https://doi.org/10.1207/s15326985ep3403_3
https://doi.org/10.1207/s15326985ep3403_3
http://refhub.elsevier.com/S2451-9588(24)00173-8/sref31
http://refhub.elsevier.com/S2451-9588(24)00173-8/sref31
http://refhub.elsevier.com/S2451-9588(24)00173-8/sref32
http://refhub.elsevier.com/S2451-9588(24)00173-8/sref32
https://doi.org/10.1037/a0023952
https://doi.org/10.1037/0022-3514.85.3.541
https://doi.org/10.1037/0022-3514.85.3.541
https://doi.org/10.1080/01443410.2023.2211751
https://doi.org/10.1080/01443410.2023.2211751
https://doi.org/10.31219/osf.io/mq628
https://doi.org/10.31219/osf.io/mq628
https://doi.org/10.1111/bjet.12499
https://doi.org/10.1037/0022-3514.73.6.1284
https://doi.org/10.1080/01443410.2013.785384
https://doi.org/10.1080/01443410.2013.785384
https://doi.org/10.1016/j.lindif.2022.102140
https://doi.org/10.1016/j.lindif.2022.102140
https://doi.org/10.1016/j.chbr.2023.100298
https://doi.org/10.1016/j.chbr.2023.100298
https://doi.org/10.1037/a0026223
https://doi.org/10.1080/02602938.2018.1545896
https://doi.org/10.1080/02602938.2018.1545896
https://doi.org/10.1080/02602938.2018.1424318


Hulleman, C. S., Schrager, S. M., Bodmann, S. M., & Harackiewicz, J. M. (2010). A meta- 
analytic review of achievement goal measures: Different labels for the same 
constructs or different constructs with similar labels? Psychological Bulletin, 136(3), 
422–449. https://doi.org/10.1037/a0018947

Jongsma, M. V., Scholten, D. J., van Muijlwijk-Koezen, J. E., & Meeter, M. (2023). Online 
versus offline peer feedback in higher education: A meta-analysis. Journal of 
Educational Computing Research, 61(2), 329–354. https://doi.org/10.1177/ 
07356331221114181

Jung, J. H., Kwon, E., & Kim, D. H. (2020). Mobile payment service usage: US consumers’ 
motivations and intentions. Computers in Human Behavior Reports, 1, Article 100008. 
https://doi.org/10.1016/j.chbr.2020.100008

Kaufman, J. H., & Schunn, C. D. (2011). Students’ perceptions about peer assessment for 
writing: Their origin and impact on revision work. Instructional Science, 39, 387–406. 
https://doi.org/10.1007/s11251-010-9133-6

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

Kerman, N. T., Banihashem, S. K., & Noroozi, O. (2023). The relationship among 
students’ attitude towards peer feedback, peer feedback performance, and uptake. In 
O. Noroozi, & B. De Wever (Eds.), The power of peer learning: Fostering students’ 
learning processes and outcomes (pp. 347–371). Springer. https://doi.org/10.1007/ 
978-3-031-29411-2_16. 

Kerman, N. T., Banihashem, S. K., Noroozi, O., & Biemans, H. J. (2022). The effects of 
students perceived usefulness and trustworthiness of peer feedback on learning 
satisfaction in online learning environments. Conference presentation at the HEAd 
2022-8th international Conference on higher education advances, valència Spain. 
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Šumak, B., Heričko, M., & Pušnik, M. (2011). A meta-analysis of e-learning technology 
acceptance: The role of user types and e-learning technology types. Computers in 
Human Behavior, 27(6), 2067–2077. https://doi.org/10.1016/j.chb.2011.08.005

Teo, T., Moses, P., Cheah, P. K., Huang, F., & Tey, T. C. Y. (2023). Influence of 
achievement goal on technology use among undergraduates in Malaysia. Interactive 
Learning Environments, 1–18. https://doi.org/10.1080/10494820.2023.2197957

Topping, K. (2003). Self and peer assessment in school and university: Reliability, 
validity and utility. In M. Segers, F. Dochy, & E. Cascallar (Eds.), Optimising new 
modes of assessment: In search of qualities and standards (pp. 55–87). Springer. https:// 
doi.org/10.1007/0-306-48125-1. 

Tsui, A. B., & Ng, M. (2000). Do secondary L2 writers benefit from peer comments? 
Journal of Second Language Writing, 9(2), 147–170. https://doi.org/10.1016/S1060- 
3743(00)00022-9

Urdan, T. C., & Maehr, M. L. (1995). Beyond a two-goal theory of motivation and 
achievement: A case for social goals. Review of Educational Research, 65(3), 213–243. 
https://doi.org/10.2307/1170683

Usher, M., & Barak, M. (2018). Peer assessment in a project-based engineering course: 
Comparing between on-campus and online learning environments. Assessment & 
Evaluation in Higher Education, 43(5), 745–759. https://doi.org/10.1080/ 
02602938.2017.1405238

Van Yperen, N. W., Blaga, M., & Postmes, T. (2014). A meta-analysis of self-reported 
achievement goals and nonself-report performance across three achievement 
domains (work, sports, and education). PLoS One, 9(4), Article e93594. https://doi. 
org/10.1371/journal.pone.0093594

Van Yperen, N. W., Blaga, M., & Postmes, T. (2015). A meta-analysis of the impact of 
situationally induced achievement goals on task performance. Human Performance, 
28(2), 165–182. https://doi.org/10.1080/08959285.2015.1006772

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003). User acceptance of 
information technology: Toward a unified view. MIS Quarterly, 425–478. https:// 
doi.org/10.2307/30036540

Venkatesh, V., Thong, J. Y., & Xu, X. (2016). Unified theory of acceptance and use of 
technology: A synthesis and the road ahead. Journal of the Association for Information 
Systems, 17(5), 328–376. https://doi.org/10.17705/1jais.00428

Wagner, I. (2016). Gender and performance in computer science. ACM Transactions on 
Computing Education, 16(3), 1–16. https://doi.org/10.1145/2920173

Wigfield, A., & Eccles, J. S. (2000). Expectancy–value theory of achievement motivation. 
Contemporary Educational Psychology, 25(1), 68–81. https://doi.org/10.1006/ 
ceps.1999.1015
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