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Abstract

The study focused on supporting the distinct processes of assessment and providing feedback

within a peer feedback setting in teacher education and investigates the effects on student

teachers’ self-efficacy and feedback quality in a quasi-experiment. Student teachers (n¼ 129)

were asked to repeatedly provide peer feedback on learning strategies and were supported by

a digital tool. The support was varied: support in assessment (A; realized by rubrics), in formu-

lating the feedback (F; by providing sentence starters), in both components (AþF), or no support

(Control). We conducted a 2� 2 analysis of variance (ANOVA) to measure the effect on feed-

back quality and 2� 2�2 mixed ANOVAs to investigate the effects on self-efficacy. Results

revealed that student teachers perceived higher self-efficacy regarding assessing learning strate-

gies and giving feedback after repeatedly giving and receiving peer feedback. While supporting

feedback-writing (F) was immediately beneficial for students’ self-efficacy, the combination (Aþ F)

was most advantageous in the long run. In addition, feedback quality was higher when students

were supported in writing the feedback. The findings show that competencies to assess and to

give feedback seem to be distinct components that should be fostered individually. The developed

support by the digital tool seems to be one beneficial approach here.
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In order to promote learning in higher education and to ensure instructional quality, we

need to implement promising didactical concepts that especially work for larger groups of

learners. In addition, learners in higher education are increasingly asked to regulate their

learning processes by themselves (DeCorte, 1996). In that context, peer feedback is a prom-

ising approach to support learning in higher education (Falchikov & Goldfinch, 2000;

Schneider & Preckel, 2017). It can be used in a formative way (Black & Wiliam, 1998).

Peer-based formative feedback requires peers: (a) to assess peers’ competencies and with

that to gather information in a first step; and (b) to use this information to phrase appro-

priate feedback to the peer in a second step. While there is much research on how formative

feedback affects learning in general, we know little about the effects of the two separate

steps. The present study thus investigates effects of support to assess peers’ competences and

to write peer feedback separately. In a quasi-experimental study design, we fostered these

two components and analyzed effects on learners’ self-efficacy and the quality of the feed-

back. To this aim, we implemented the method of peer feedback in the psychological cur-

riculum of teacher education as giving feedback is especially relevant for future teachers to

support learning at school (Hattie, 2009).

Formative Assessment and Formative Feedback

Formative assessment is currently discussed as a promising approach to foster learning

(Black & Wiliam, 1998; Bürgermeister & Saalbach, 2019) and, recently, for higher education

especially (Bose & Rengel, 2009; Gikandi et al., 2011; Yorke, 2003). It focuses on the indi-

vidual (ongoing) learning process, aims to assess what the learner already knows, and

provides information about learning challenges or misconceptions (Black & Wiliam, 2009;

Heritage, 2007; Sadler, 1989). This gained diagnostic information can subsequently be used

by someone else – for example, a teacher – to give feedback to learners (Black, 1993; Black &

Wiliam, 2009; Sadler, 1989). Thus, formative assessment and formative feedback are closely

entangled (Wiliam & Thompson, 2008), as formative feedback is necessarily based on prior

assessment. Providing formative feedback makes it necessary to previously assess relevant

competences. So far, a great amount of empirical research reveals positive effects of forma-

tive feedback on learners’ motivation (Deci et al., 1999) and achievement (Hattie, 2009;

Kluger & DeNisi, 1996) as well as self-efficacy (Asghar, 2010). The latter is seen as highly

relevant for the development of motivation and subsequently for cognitive learning out-

comes (Schunk & Ertmer, 2000) and for learners’ self-regulation (Zimmerman, 2000).

Research shows a close link between learners’ self-efficacy, self-regulation, and proficiency

and suggests supporting these mechanisms systematically in higher education (Jackson,

2002; Sun & Wang, 2020).
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Even though feedback is discussed as one of the most powerful ways to foster learning

(Hattie, 2009), it is not beneficial in every case, as the effect is (amongst others) dependent

on the way feedback is given (Hattie et al., 2017; Shute, 2008; Wisniewski et al., 2020).

Effective Formative Feedback

Formative feedback should provide learners with information that enables them to pursue

successful learning; that is, to close the gap between their current stage of learning and the

learning goal (Heritage, 2007; Sadler, 1989). It is based on assessment activities, which

provides the feedback giver with appropriate (formative) information to prepare the feed-

back (Hattie & Timperley, 2007). According to Hattie and Timperley (2007), beneficial

feedback should address three questions, each corresponding to a specific aspect of

feedback:

1. Where am I going? (Feed up referring to the learning goals.)
2. How am I going? (Feed back referring to the learner’s current stage of learning.)
3. Where to next? (Feed forward referring to the learner’s strategies to go on learning.)

Thus, the feedback should focus on the underlying learning goal, on information on how

the learner is doing currently (strengths, weaknesses), and finally on suggestions for the

following learning process in order to help the learner to close the gap between goal and

actual stage of learning. In addition, feedback should be given with respect to the task, the

underlying processes of the fulfilled task, or to processes of self-regulation/self-monitoring

(Hattie & Timperley, 2007). Feedback at the process level is especially beneficial for helping

learners to detect failures in single steps within the task-solving processes or even miscon-

ceptions and may lead them to choose different strategies in future learning. Feedback

should not, in contrast, be given with respect to the person (positive or negative evaluations

about the learner, such as “great job”, “good girl”), as this contains too little task-related

information, which does not lead to a better understanding of the task. The meta-analysis

from Wisniewski et al. (2020) shows that feedback is more effective the more information it

contains and that learners especially benefit when it contains information on the task, pro-

cess, and self-regulation level as well as on how to go on learning.

Peer Feedback – Potentials and Challenges

In higher education especially, it is useful to complement teacher feedback by feedback from

other sources such as peers (Evans, 2013; Nicol et al., 2014). This might be helpful and

necessary, as teachers are rarely able to give feedback systematically and continuously to

individual learners, especially in large courses (Brinko, 1993).
Peer feedback can promote learning in the feedback receiver and has for example, an

impact on academic writing (Huisman et al., 2019). In addition, metacognitive processes are

supported, as learners are encouraged to regulate their own learning (Ballantyne et al.,

2002), which especially holds true for the feedback receivers. As the feedback givers are

explicitly asked to judge the quality of their peers’ work, they are explicitly dealing with the

underlying learning goals, evaluation criteria, and different ways of solving a task/problem,

which might lead to a deeper understanding of the learning contents and expectations

(Andrade, 2010; Sadler, 2010).

Bürgermeister et al. 3



Feedback from a peer is perceived as helpful, when it contains specific information on
how to correct mistakes and continue learning (Strijbos et al., 2010) and when it is complete-
ly understood (Kollar & Fischer, 2010). Thus, providing high-quality feedback in order to
promote learning is a challenging task, and research shows that students experience this
process as rather uncomfortable and difficult (Hanrahan & Isaacs, 2001; Kaufman &
Schunn, 2011).

Therefore, student teachers need to be prepared and supported when asked to systemat-
ically evaluate the work of a peer and to provide appropriate, clear feedback (Hanrahan &
Isaacs, 2001; Walker, 2015). In fact, studying unsupported feedback, Nückles et al. (2005)
found that peers tend to align their feedback with each other over time. That is, they tend to
harmonize their feedbacks and somewhat develop their own style of writing their feedback.
They thus sometimes reduce their feedback to certain aspects and neglect important aspects.

Supporting Peer Feedback

In general, giving formative feedback requires two distinct competencies, namely assessing
learning (by implementing a method to collect, analyze, and interpret data on students’
learning) and subsequently providing the feedback itself (by using the information and
communicating the assessment results by phrasing a verbal or written feedback)
(Herppich, et al., 2018). While there is a large body of literature focusing on (student)
teachers’ assessment competencies (Herppich et al., 2018; Karst & Bonefeld, 2020;
Südkamp et al., 2012, van Zundert et al., 2010), there is rarely research on teachers’ com-
petencies to subsequently use this information and to provide feedback (captured as feed-
back quality) and notably little research on how to support these two competencies in
student teachers (Rotsaert et al., 2018).

Rubrics to Support Peer Assessment. One approach to help learners in assessing peers’ achieve-
ment is diagnostic instruments like rubrics (Andrade, 2005; Panadero & Jonsson, 2013;
Reddy & Andrade, 2010; Smit & Birri, 2014). Rubrics are detailed scoring guides that
provide different criteria to assess the ability or competence in question (see, for example,
Figure 1). Rubrics are increasingly used in higher education (Reddy & Andrade, 2010;
Simon & Forgette-Giroux, 2000), in general, and in (psychology) instruction within teacher
education, in particular (Luft, 1999; Reynolds-Keefer, 2010). They are considered to benefit
peer assessment (Hafner & Hafner, 2003; Saddler & Andrade, 2004); and applying them
formatively is considered to enhance learning (e.g., Reddy & Andrade, 2010). Accordingly,
criteria-based rating enables learners who give peer feedback to internalize the underlying
learning goals and relevant evaluation criteria which enables them to effectively develop or
refine that skill themselves. Moreover, rubrics facilitate accurate and efficient judgments of
learners’ work (Reynolds-Keefer, 2010), which can provide a solid basis for appropriate and
exact feedback, that enables learners to take the next steps in learning. Sadler and Good
(2006) showed in this context a high correlation between student and teacher grading
(r¼ 0.91–0.94), after training middle school students to use scoring rubrics. Also, Hafner
and Hafner (2003) proved peers’ judgments based on rubrics to be valid and thus to be a
useful assessment tool in peer learning contexts. Empirical research so far shows rubrics to
be beneficial for learning (review by Panadero & Jonsson, 2013), namely by mediating
improved learning through transparency of criteria and by reducing anxiety as well as by
helping teachers to provide feedback (Schamber & Mahoney, 2006). However, a lot of these
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studies are based on self-evaluations, on small sample sizes, and on qualitative data as

interviews. Meanwhile, there is rarely experimental research on the effects of rubrics in

peer learning contexts in higher education, especially focusing on feedback quality or self-

efficacy. Effects of using rubrics on self-efficacy are expected (Panadero & Jonsson, 2013),

but empirical findings so far are not clear.

Procedural Facilitation to Support Providing Peer Feedback. Procedural facilitation refers to instruc-

tional support that reduces potentially infinite sets of choices (e.g., in formulating sentences)

to limited sets and provides aids to memory. It also structures procedures and thus provides

learners with a “plan of action” (Baker et al., 2002) – especially when composing text. It can

be implemented by providing sets of questions, sets of prompts, or sets of single text

elements. Scardamalia et al. (1984) used a set of sentence starters to facilitate the process

of writing. The set was structured according to different processes important to planning a

writing task. Thus, their procedural facilitation provided a structure and at the same time

concise, concrete aids to formulate ideas. Procedural facilitation has been shown to enhance

content and organization of writing products (De La Paz & Graham, 2002; Yeh et al., 2011;

Zellermayer et al., 1991).
Rare previous studies on procedural facilitation in the context of peer feedback suggest

that using prompts to facilitate providing the peer feedback leads to a large improvement in

the quality of the feedback. Gan and Hattie (2014), for example, compared prompted with

non-prompted peer feedback on laboratory reports of New Zealand Year 12 students. The

prompts asked students to give written feedback on what their peers did or did not do well

and to suggest improvements. Prompted feedback-providers gave more feedback on what

their peers did well or did not do well and made more suggestions for improvement than

their non-prompted counterparts (frequency of statements was considered). In addition, in

the prompted condition, feedback quality was rated as higher than in the non-prompted

condition, as students gave more feedback at the task, process, and self-regulation level.

Figure 1. Digital Tool: Showing Assessment Support by Rubrics (A) and Support of Writing the Feedback
by Sentence Starters (F).
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Gielen and de Wever (2015) used a feedback template in a wiki environment and asked
students in educational sciences to provide peer feedback on a written text (scientific
abstract). The degree of provided structure in the template varied. For all students, the
template provided a list of evaluation criteria which had to be addressed in the feedback
(e.g., intention of research, methodology). In one condition, students only received the help
of the list, whereas students in the second condition additionally received guiding questions,
and in a third condition a template that was structured according to the principles feed up,
feed back, and feed forward. Gielen and de Wever (2015) found that students in the highly
structured setting achieved significantly higher feedback quality scores. The feedback qual-
ity score captured ratings for three categories: use of criteria, nature of feedback, and
writing style.

Simonsmeier et al. (2020) revealed positive effects of a structured web-based peer feed-
back intervention on academic self-concept in a field experiment in higher education.
Students who received a structured peer feedback support and used predetermined dimen-
sions to give feedback on a peer’s scientific paper rated their self-concept higher than
students who did not receive this structure. Discussing these findings, the authors point
out the importance of analyzing the effect of peer feedback support on other self-beliefs
about academic competences, such as self-efficacy. This is in fact meaningful, as learners use
information from different sources, such as perceived effort and time persisted, as well as the
amount of help received to appraise their self-efficacy (Schunk, 1995).

As self-efficacy can be promoted when applying a strategy that leads to a greater sense of
control and that can enhance achievement (Schunk, 1998), we aim at investigating the effect
of structured peer feedback support on self-efficacy. As training, that gives opportunities for
learners to practice their skills on their own, may facilitate self-efficacy (Schunk, 1995), we
investigate effects of our intervention to support peer feedback in the long run.

Learning Strategies in Teaching Psychology to Student Teachers

In the present study, student teachers were asked to give feedback on learning-strategy use
to their peers. Essential learning strategies are cognitive as well as metacognitive learning
strategies (Bjork, et al., 2013; Brod, 2020; Fiorella & Mayer, 2016; Nückles et al., 2020;
Weinstein & Mayer, 1986). Cognitive learning strategies include elaboration and organiza-
tion. Organization strategies aim to identify interrelations and hierarchies within the new
learning contents (e.g., identifying main ideas). Elaboration strategies are to integrate new
learning contents into prior knowledge or experiences (e.g., by thinking of an example of a
newly learned concept). Important metacognitive learning strategies are the planning and
monitoring of cognitive strategies and one’s own comprehension. Monitoring comprehen-
sion identifies gaps in one’s understanding, so that this gap can be filled subsequently.
Appropriate use of learning strategies has been shown to substantially support content
learning (e.g., Glogger et al., 2012; Nückles et al., 2009; cf. Mayer, 2002). In addition, we
know that learners with a high self-efficacy use high-level learning strategies, such as elab-
orative strategies (Wang & Wu, 2008).

In teacher education, fostering learning strategies serves two goals. First, student teachers
enhance their own use of learning strategies. Second, student teachers are enabled to assess
learning strategies formatively and to foster other learners’ learning-strategy use (including
their own future students at school) – an important skill for future teachers (Askell-Williams
et al., 2012; Brophy, 2000; Kiewra & Gubbels, 1997; Lohse-Bossenz et al., 2013).
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Teachers exhibit deficits in assessing and fostering learning strategies (Hamman et al., 2000;

cf. Dignath et al., 2008; Dignath-van Ewijk & van der Werf, 2012; Durkin, 1978; Moely

et al., 1992). Teacher education programs should therefore provide learning opportunities so

that future teachers are able to give beneficial feedback to learners on learning strategies and

feel confident in being able to do so.
One effective way to implement the usage of the introduced learning strategies, as well as

make them usable for formative assessment, is learning journals (Glogger et al., 2009;

Glogger et al., 2012; Nückles et al., 2020), as teachers gain insights into students’ learning

process and can provide rich feedback. In learning journals, learners are asked to reflect on

the learning contents (e.g., literature of a seminar) by cognitive and metacognitive prompts

(e.g., “What practical example linked to this theory/approach do you have?”). For example,

an elaboration strategy can be used and thus become visible as “In my internship at school, I

observed how children do differ a lot in their ability to regulate their upcoming emotions

themselves . . . [more details follow].”

Aim of the Study and Research Questions

So far, supporting peer feedback processes in teacher education has rarely been studied

(Gielen & de Wever, 2015; Sluijsmans et al., 2002), and, to our knowledge, there is no

research which has examined supporting assessment and providing the feedback separately.

By using a quasi-experimental design,1 we studied how to support assessment of competen-

cies and giving feedback separately (Herppich et al., 2018) within a peer feedback setting in

teacher education. Prospective teachers were asked to assess learning strategies in their

peers’ learning journals as well as to give feedback three times in a semester. They were

supported with the help of a digital tool. We focused on effects on students’ self-efficacy

regarding assessing learning strategies and giving feedback accordingly as well as on feed-

back quality.
Our research questions and hypotheses are as follows:

1. Does support of assessing and giving feedback on the use of learning strategies influence

student teachers’ perceived self-efficacy?

We assume that supporting underlying mechanisms and single steps in assessing and

giving feedback appropriately leads to a higher perception of one’s ability to adequately

assess and provide peer feedback on the usage of learning strategies. To this end, we expect

an effect of assessment support on self-efficacy (main effect). We also expect an effect of

feedback support on self-efficacy (main effect). We expect both these main effects, as we

used a combined measure for self-efficacy which refers to assessing and providing the feed-

back in equal parts. We thus expect that supporting both underlying processes (assessment

and feedback; interaction effect) is more beneficial for self-efficacy than supporting only one

process (assessment or feedback) or no process at all, especially when doing so several times.

That is, we expect an effect of assessment and feedback support over time (interaction effect

with time point).

2. Does support of assessing and giving feedback on the use of learning strategies influence the

quality of the written peer feedback?

Bürgermeister et al. 7



We assume that supporting underlying mechanisms of assessing or/and giving feedback
appropriately leads to a higher quality of the prepared peer feedback in the middle of the

semester (main effect). However, we expect the highest quality of feedback when providing
the support for both mechanisms, namely to assess and to provide feedback, compared to

supporting only one process (assessment or feedback) or no process at all (interaction
effect).

Method

Design and Sample

In this quasi-experimental study with a 2� 2 factorial design, student teachers (n¼ 385;2

74.5% female; Mage¼ 21.93, SDage¼ 4.04; studies: 52% primary education, 44% secondary
education, 3% special education) regularly wrote learning journals and provided peer feed-

back during one semester. The students all took part in an obligatory course of develop-
mental psychology and were nested in 12 different seminars with 6 different lecturers.

Contents, schedule, learning targets, and examination regulations were standardized and
the same for all seminars. To help the students prepare for the peer feedback, we imple-

mented a digital tool that all students were asked to use. There were four experimental
groups, which differed with respect to the level and focus of support provided by the digital

tool. The students were either supported in the process of assessment (A), in formulating the
feedback (F), or in both components (AþF). Student teachers in the control group (C) were

not explicitly supported but also used the digital tool to write a feedback (conditions:
nAþF¼ 90, nA¼ 116, nF¼ 95, nC¼ 84). Providing and receiving feedback was a reciprocal

process within a pair of students: one student provided his/her feedback always to the same
peer and, at the same time, received feedback from this peer.

Learning Journals and Learning Strategies

The students were asked to read theoretical and empirical literature in preparation for the
seminar session and to write and submit seven learning journals throughout the semester.

Journal writing was used to help students to get a deeper insight into fundamental learning
contents on developmental psychology and especially to reflect on these topics and their

own learning process (cf. Nückles et al., 2020). We prompted cognitive and metacognitive
learning strategies (Nückles et al., 2009). To prompt students to apply organization strate-

gies in the learning journal, we asked them to: (a) give a coherent overview of the crucial
topics, concepts and theories; and (b) specify links to or classifications in other (superior)

topics or concepts. To prompt elaboration strategies, we asked them to: (a) link new infor-
mation to previous topics, experiences or to give (self-generated) examples; and (b) reflect on

relevance of the topic for different educational contexts or personal scopes. Metacognitive
prompts asked them to: (a) reflect their learning process: which contents were new and

which content refined/enhanced existing knowledge; (b) specify difficulties in understanding
and open questions; and (c) formulate next steps to work on and to clarify questions and

deepen knowledge.
We provided all participants with substantial information on the underlying goal of

journal writing as well as with concrete information and examples on the implementation
and evaluation of learning strategies as recommended by Hübner et al. (2010; also Nückles
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et al., 2020). By doing that, students concurrently became familiar with the evaluation

criteria indicated by the rubrics.

Digital Tool and Peer Feedback

In addition, the student teachers were asked to provide peer feedback three times during the

semester on how well one of their peers applied the learning strategies in his/her learning

journal. They were expected to separately give feedback regarding organization, elabora-

tion, and metacognitive strategies. In general, students in all experimental groups received

theoretical information based on the model of Hattie and Timperley (2007) on what sup-

portive feedback looks like (a short guideline with guiding questions with respect to the

content and concrete hints for form and phrasing).
Students in all groups were asked to provide their feedback in a digital tool based on a

tool supporting teachers in assessing and fostering their pupils’ learning strategies

(Glogger et al., 2013). The adapted digital tool provided one clear box per learning

strategy for inserting the written feedback for all participants (Figure 1 shows the box

for elaboration strategies). The feedback could only be finalized and sent when at least

500 characters were inserted per box. In addition, fostering the process of assessing learn-

ing strategies (group A) was realized by rubrics (Reddy & Andrade, 2010; Smit & Birri,

2014) as shown in the left part of Figure 1. The rubrics guided the student teachers to rate

their peers’ learning strategies. Each of the different learning strategies was rated regard-

ing several criteria on how to effectively implement the learning strategy on a 6-point scale

(e.g., for metacognition: “My peer pointed out open or further questions he/she had

regarding the learning contents”).
Support of writing feedback (F) was realized by providing sentence starters, based on the

idea of procedural facilitation (Englert et al., 2007; Scardamalia et al., 1984). In line with

theory (Hattie & Timperley, 2007), the sentence starters were structured according to the

three main aspects, beneficial feedback should address (see right side of Figure 1): (a) the

aim of applying the specific learning strategy; (b) quality of implementing the learning

strategies – strengths and weaknesses; and (c) next steps in learning: aspects to consider in

the next learning journals when implementing learning strategies. The students were free to

use as many sentence starters as they liked. They could adapt and rephrase them or not use

them.
Students in the control group received the same interface as the other groups for formu-

lating their feedback, just without the menu with sentence starters and without the rubrics

(see online Appendix). Also, they received guidelines, which all students received, namely

with basic information on what effective feedback looks like (according to Hattie and

Timperley, 2007) and which elements it should contain (addressing the goal, strengths,

and weaknesses as well as hints to go on learning).

Instruments: Surveys and Coding Scheme to Measure Feedback Quality

There was a survey at three measurement points throughout the semester: at the begin-

ning (t1), in the middle (t2) and at the end of the semester (t3), asking the students to

answer questions concerning different motivational and volitional characteristics (see

Figure 2).
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At t1 we measured their motivation and interest in the seminar as well as different socio-
demographic attributes. After receiving and giving the first (t2) and the third peer feedback
(t3) we measured students’ self-efficacy (4 items; a¼ .86,3 constructed following Bandura
(2006), based on and adapted from Glogger-Frey et al. (2015, 2017)) with a questionnaire.
As our intervention is to support assessing the implementation of learning strategies and to
support providing the feedback, we also used a combined scale for self-efficacy, namely
regarding the process of assessing as well as of providing the feedback.

We used a 5-point scale ranging from “do not agree at all” (1) to “totally agree” (5). In
addition, we used a theory-based coding scheme based on Hattie and Timperley (2007), to
capture the quality of the second written peer feedback. We focused on the second peer
feedback, as student teachers were already used to the procedure of providing peer feedback
at this point and as it allows us (in future research) to link the feedback quality and the
subsequent performance in the learning journals. The coding system captured three main
aspects, namely focusing on the content (I), adaptivity (II), and phrasing aspects (III). For the
purpose of answering the presented research questions, we focused on the aspect content
only, as this is especially in line with our intervention. The content of the feedback (I) was
rated with respect to the main questions to which beneficial feedback should give an answer
(Hattie & Timperley, 2007):

1. What goal was to be achieved? (Referring to the underlying goal of applying the single
learning strategies.)

2. What is the current stage of learning? (Referring to the strengths when applying the
learning strategies.)

3. What is the current stage of learning? (Referring to the weaknesses when applying the
learning strategies.)

4. What are the next steps to take? (Defining the next goals and steps and giving hints on
how to apply learning strategies successfully.)

These subcategories are each rated on a scale from 0 (not at all present) to 3 (very precisely
and concretely present). A fifth category rated if the suggested hints for further learning are
linked to the described weaknesses from 0 (no) to 2 (yes). We composed sums so that student
teachers’ could achieve a maximum of 14 points.

A subsample of 80 feedbacks at t2 (middle of the semester) was coded (20 for each of the
four experimental groups). We randomly selected the sub-sample of 80 out of all feedbacks
from teacher students with a complete dataset. Interrater reliability was very good (intra-
class correlation coefficient (ICC)¼ .99; 13% of the peer feedbacks were double coded by
two independent raters, who were blind to the experimental condition to which the student
teachers belonged). As the coding was done after the course ended, the student teachers were
not informed about the scores they had earned.

Figure 2. Measurement Points and Measures in the Study.
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Statistical Analysis

We conducted a 2� 2�2 mixed ANOVA in SPSS V25 in order to analyze whether differ-
ences in student teachers’ self-efficacy refer to the support they received and the point in
time. That is, we contrasted the groups with different support measures (between-subject
factor: support in assessment: yes/no, support in feedback: yes/no) as well as two points in
time (within-subject factor: t2: middle of the semester and t3: end of semester) and report
partial eta2 as effect size. As we measured feedback quality just once, we conducted 2� 2
ANOVAs.

At t1, students in the different groups did not differ significantly in their learning pre-
requisites interest in the seminar4 (assessment support: M¼ 3.14, SD¼ 0.81, no assessment
support: M ¼ 3.04, SD¼ 0.85; p¼ .26; feedback support: M¼ 3.10, SD¼ 0.85, no feedback
support: M¼ 3.09, SD¼ 0.80, p¼ .87) and interest in learning strategies5 (assessment sup-
port: M¼ 4.72, SD¼ 1.17, no assessment support: M¼ 4.72, SD¼ 1.25, p ¼ .98; feedback
support: M¼ 4.81, SD¼ 1.20, no feedback support: M¼ 4.63, SD¼ 1.21, p¼ .14).

Results

Student Teachers’ Self-Efficacy (Research Question 1)

Descriptive statistics show that, in general, student teachers reported a higher self-efficacy
regarding assessing learning strategies and giving feedback at the end of the semester (t3)
compared to the middle of the semester (t2) (see Table 1, column “Total”), no matter what
support they received. At t2 as well as at t3, the group that was supported in the feedback
process showed higher values than their peers that had not been supported in generating the
feedback – regardless of receiving assessment support. Looking at the component of assess-
ment, at t2 the group that had been supported in this process rated their self-efficacy slightly
higher than their peers who had not been supported in assessing learning strategies. At the
end of the semester, it stands out that the combined group – that is, students supported in
feedback as well as assessment – rated their self-efficacy higher than all other students.

The conducted 2� 2�2 mixed ANOVA showed main effects for the feedback support,
F(1, 125)¼ 5.53; p¼ .022, eta2part¼ .041; that is, supporting the feedback process showed
positive effects on student teachers’ self-efficacy (these comparisons regard all points in time
together). There was no main effect for the assessment support, F(1, 125)¼ 0.12; p¼ .725,

Table 1. Descriptive Statistics for Self-efficacy; Separately for Experimental Groups and Time Points.

Self-efficacy

Assessment support (A)

Point in time Yes No Total

Feedback support (F) t2 Yes 2.63 (0.71) 2.71 (0.47) 2.66 (0.60) 2.53 (0.67)

No 2.49 (0.73) 2.26 (0.65) 2.40 (0.70)

2.55 (0.72) 2.50 (0.60)

t3 Yes 3.67 (0.82) 3.53 (0.72) 3.61 (0.77) 3.46 (0.90)

No 3.27 (0.92) 3.38 (1.10) 3.31 (1.00)

3.46 (0.89) 3.46 (0.91)
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eta2part¼ .001, supporting solely the assessment process did not have an overall effect on

their self-efficacy. In addition, we found a main effect of the measurement point (t2 on t3)

on student teachers’ self-reported self-efficacy, F(1, 125)¼ 216.74; p< .001, eta2part¼ .63.

That is, after repeated provision and reception of peer feedback (t3), student teachers

rated their self-efficacy regarding assessing learning strategies and giving feedback higher

than in the middle of the semester (t2) (these comparisons regard all experimental groups

together).
We did not find an interaction effect between assessment and feedback support on self-

efficacy, per se, F(1,125)¼ 0.02; p¼ .889, eta2part¼ .000, and in addition looked at the three-

way interaction between assessment support, feedback support, and time on self-efficacy

(see Figure 3). Indeed, we found a three-way interaction, that can be interpreted as follows:

over time – that is, at the end of the semester (t3) in contrast to the middle of the semester

(t2) – the combined support (AþF) was more effective than the “simple” support,

F(1,125)¼ 4.66; p¼ .033, eta2part¼ .036.

Quality of Peer Feedback (Research Question 2)

Feedback quality was measured coding different subcategories that referred to the content

of the feedback, namely considering the underlying goal of the learning journal, and the

strengths and weaknesses of the written document, as well as on strategies for future learn-

ing and the adequate link between the weaknesses and advised strategies (total sum¼ score

of 14).
Considering the overall quality of the written peer feedback (see Table 2), supporting the

feedback process with the help of procedural facilitation resulted in higher scores, compared

Figure 3. Three-way Interaction Between Assessment Support, Feedback Support, and Time on Self-
Efficacy (5-Point Scale from 1 to 5).

Table 2. Feedback Quality at t2; Separately for Experimental Groups.

Feedback quality

Assessment support (A)

Yes No total

Feedback support (F) t2 Yes 9.12 (2.22) 8.65 (2.52) 8.89 (2.35) 7.68 (2.35)

No 6.56 (1.71) 6.43 (1.67) 6.50 (1.67)

7.84 (2.35) 7.51 (2.38)

Note. Min.¼ 3.75; max.¼ 13.75; total sum score¼ 14.
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to the groups without support in writing the feedback itself (significant main effect of
feedback support; control and assessment group: MA/C¼ 6.50, SD¼ 1.67; feedback and
combined group: MF/AF ¼ 8.89, SD¼ 2.35; F(1,75)¼ 26.67; p< .001, eta2part¼ .262). We
do not find a main effect for supporting the assessment process by rubrics (control and
feedback group: MC/F¼ 7.51, SD¼ 2.38; assessment and combined group: MA/AF ¼ 7.84,
SD¼ 2.34; F(1,75)¼ 0.242; p¼ .519, eta2part¼ .006). There is no interaction effect between
assessment and feedback support on feedback quality at t2, F(1,75)¼ 1.32; p¼ .717,
eta2part¼ .002, (see Figure 4).

In a next step, we conducted exploratory analyses in order to differentially have a look at
the single subcategories of feedback quality and to see if our experimental variation affected
these subcategories in a different way. Table 3 illustrates descriptive statistics for the dif-
ferent subcategories of feedback content, namely whether the student did focus on the
underlying goal, on strengths and weaknesses of the peers’ learning journal, on giving
strategies for further learning, and the link between weaknesses and advised strategies.
Results are presented separately for the four experimental groups.

Table 3. Feedback Quality at t2; Separately for Feedback Quality Subcategories and Experimental Groups.

Subcategories for feedback quality (content)

Goal Strengths Weaknesses Strategies Link

Assessment

support (A) Yes No Yes No Yes No Yes No Yes No

Feedback

support (F)

Yes 1.61

(1.38)

1.45

(1.40)

2.70

(0.37)

2.57

(0.34)

1.79

(0.70)

1.62

(0.82)

1.66

(0.78)

1.78

(0.80)

1.36

(0.38)

1.24

(0.46)

No 0.15

(0.28)

0.51

(0.52)

1.96

(0.74)

2.16

(0.55)

1.60

(0.70)

1.35

(0.69)

1.58

(0.69)

1.41

(0.66)

1.28

(0.46)

0.99

(0.37)

Note.Max. score for each category¼ 3. Group A¼Assessment yes/Feedback no; Group F¼Assessment no/Feedback yes;

Group A/F¼Assessment yes/Feedback yes; Group C¼Assessment no/Feedback no.

Figure 4. Effects of Assessment and Feedback Support on Feedback Quality at t2 (Scale from 0 to 14).
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For all subcategories, results show higher values for student teachers who have been
supported in the process of writing the feedback, compared to the students who have not
received this support. Differences between these two (pooled) groups are significant for the
subcategories of formulating the goal of implementing learning strategies when writing a
learning journal (feedback support: M ¼ 1.53, SD¼ 1.38; no feedback support: M ¼ 0.33,
SD¼ 0.45; F(1,75)¼ 27.15; p< .001; eta2part¼ .266) and for the identification of the peers’
strengths in writing the journal (feedback supportM¼ 2.63, SD¼ 0.36; no feedback support
M ¼ 2.06, SD¼ 0.65; F(1,75)¼ 23.08; p< .001; eta2part¼ .235). That is, when providing
support for preparing the feedback itself, student teachers more frequently address the
underlying goal of applying certain learning strategies and provide information on positively
striking aspects of the learning journal in a more intensive way than without such support.
For the assessment support only one main effect was found for adequately linking defined
weaknesses and subsequently advised strategies for future learning (assessment support
M¼ 1.32, SD¼ 0.42; no assessment support M¼ 1.12, SD¼ 0.43; F(1,75)¼ 4.35; p¼ .040;
eta2part¼ .055). Still, results of these first exploratory analyses should be interpreted care-
fully, as they are based on multiple comparisons.

Discussion

The study focused on supporting the conceptually distinct processes of assessment and
providing feedback within a peer feedback setting in teacher education and investigated
the effects on student teachers’ self-efficacy and feedback quality.

Results show that student teachers perceived their self-efficacy regarding assessing and
giving feedback on learning strategies in learning journals as higher after repeatedly giving
and receiving peer feedback. They seem to benefit from continuously working with the
digital tool throughout the semester and from generating as well as receiving feedback on
learning strategies, independently from what support they received. This is in line with
theoretical work that assumes that self-efficacy can be fostered by training and practice
(Schunk, 1995).

In addition, our empirical findings reveal that student teachers especially benefit from
systematic scaffold to phrase the peer feedback purposefully. Over time, from the middle to
the end of the semester, we find the combination of supporting the assessment process as
well as writing the feedback to be most advantageous for learners’ self-efficacy. After apply-
ing the detailed criteria by using the rubrics a few times they are better able to assess peers’
competencies adequately, and to use the assessment information when writing the feedback.
Possibly, as rubrics comprise a lot of information, this result shows that students at first
need to get used to working with rubrics as an assessment instrument. This might need
practice and time in order to result in better learning outcomes, such as self-efficacy
(Andrade, 2005; Luft, 1999; Schunk, 1995).

We also find a positive effect of feedback support on the overall feedback quality, that is,
student teachers are able to write more beneficial feedback, when provided with scaffold in
form of procedural facilitation, and by that with a structure and memory aids of what
effective feedback needs to contain. They focus more on the underlying learning goal as
well as on the peers’ strengths than student teachers who did not receive the scaffolds.
Unsupported students rarely addressed the learning goal and the peers’ strengths in their
feedback, which is consistent with previous findings (Glogger et al., 2013). This finding
suggests that feedback skills of future teachers need to be specially trained in order to
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enable them to provide feedback that contains all the information that helps learners to go
on studying effectively, including information about strengths and learning goals. Our study
provides evidence that procedural facilitation can foster this skill.

Although the sentence starters were well aligned with the subcomponents of our feedback
quality measure, the rubrics and the list of relevant criteria used in the assessment support
might be valuable for focusing on the different dimensions of feedback content (goal,
strengths, and weaknesses), too. Still, using rubrics is not a self-runner for better learning
as students’ appropriate usage needs to be ensured (Andrade, 2005, 2010). More direct
instruction and explicit rules (Prins et al., 2005) on how to use the scoring rubrics for
providing feedback as well as anchors or worked examples to illustrate the different levels
of the single criteria might have been necessary here (see Jonsson & Svingby, 2007), in order
to promote valid judgments and hence feedback quality (Liu & Li, 2014).

Exploratory results show that assessment support facilitates student teachers’ ability to
appropriately link specific weaknesses and strategies for future learning, which is an impor-
tant aspect of high-quality feedback. This reflects that students, having been supported by
the rubrics, have gathered more diagnostic information about their peers’ work than their
counterparts who have not been supported by rubrics. Having more diagnostic information
enables more tailored instructional decisions (cf. Oudman et al., 2018) – in our case, peer
feedback was more tailored to the peers’ strategy use; that is, this aspect of feedback quality
was enhanced by assessment support.

Limitations and Implications for Future Research

The study focuses on learning strategies in the domain of educational and developmental
psychology, and empirical findings regarding implementing such a digital tool might be
domain specific. However, the learning strategies prompted in this study can also be applied
by students in other domains, as research on learning journals shows (e.g., biology: Glogger
et al. (2012); Schmidt et al. (2012); mathematics: Glogger et al. (2012); Roelle et al. (2012);
social psychology: Roelle et al. (2017)). Focusing on the use of rubrics, empirical evidence
shows that the topic/domain does not affect the formative effects (Panadero & Jonsson,
2013). Still, of course the content and wording of the single criteria would have to be
adapted to the targeted content of learning (in our study: learning strategies), when using
the rubrics in other domains.

An interesting further step for future research is to investigate effects of supporting peer
feedback on learning, more specifically on the performance in writing learning journals. As
current findings show that feedback support with the digital tool leads to students who feel
even more competent in assessing learning strategies and in giving feedback, as well as to a
higher feedback quality, a next step is to focus on the performance in writing learning
journals (Nückles et al., 2005). First exploratory analyses give us hints that the assessment
support might make the feedback more “accurate” in that strategies for further learning
were apparently more in line with the assessment result of identified weaknesses. Following
this issue, future research should also address how accurate this assessment was in a more
general understanding. “Accurate” means that student teachers’ ratings of learning strate-
gies match the actual usage of learning strategies in the learning journals. Such judgement
accuracy is often a measure of teachers’ assessment competence in the literature (Herppich
et al., 2018; Karst & Bonefeld, 2020; Südkamp et al., 2012). The measure for feedback
quality we used did not capture accuracy. Future research could investigate the question
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of what effects a “classical” accuracy measure as a measure of feedback quality would

reveal. For example, the correlation or match of the means of student teachers’ with

researchers’ ratings of learning strategies could be used to measure feedback quality.

Practical Implications

In general, our empirical findings strengthen the theoretical assumption that assessment and

instructional competencies, such as providing feedback, are distinct components of (student)

teachers’ professional competencies that need to be fostered individually and systematically

(Herppich et al., 2018). In particular, our results suggest that procedural facilitation by

sentence starters that help in formulating feedback is efficient for both the quality of peer

feedback and for student teachers’ self-efficacy even on a short-term scale. If more time is

available, both procedural facilitation and support of assessment by rubrics seem to be

appropriate.
However, when teachers plan to implement such a tool in instruction, they need to

schedule time for students to get used to it and provide possibilities and practices that

help them to feel confident in continuous and self-contained work with the tool

(Andrade, 2005; Luft, 1999). Research shows that training student teachers in doing peer

assessment leads to higher performance as well as higher satisfaction with the course

(Sluijsmans et al., 2002). Thus, more effort needs to be put into developing instructional

means that support future teachers in giving beneficial feedback. Our digital tool could be

one building block of such instructional means.
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Notes

1. The study is quasi-experimental as whole seminars were assigned to conditions. Still, students were

randomly assigned to seminars, so that a high degree of randomization could be realized.

2. Due to the drop-out rate in the seminars in the course of the semester (as there is no compulsory

attendance), the sample size varies between the time points: nt1¼ 385, nt2¼ 200, nt3¼ 129. Drop-out

rate does not significantly vary between the experimental groups.
3. (1) “I am confident I can adequately provide feedback on how my peer implemented learning

strategies.” (2) I am confident I can adequately assess learning strategies in learning journals.”

(3) “I am confident I can give someone else examples for feedback on different learning strategies.”

(4) I am confident I can explain someone else how to assess learning strategies in learning journals.”
4. Four items, 4-point rating scale (according to Rheinberg et al., 2001).
5. Five items, 5-point rating scale (according to Pintrich & de Groot, 1990).
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Glogger-Frey, I., Fleischer, C., Grüny, L., Kappich, J., & Renkl, A. (2015). Inventing a solution and

studying a worked solution prepare differently for learning from direct instruction. Learning and

Instruction, 39, 72–87. htpps://doi.org/10.1016/j.learninstruc.2015.05.001
Glogger-Frey, I., Gaus, K., & Renkl, A. (2017). Learning from direct instruction: Best prepared by

several self-regulated or guided invention activities? Learning and Instruction, 51, 26–35. https://doi.

org/10.1016/j.learninstruc.2016.11.002
Hafner, J., & Hafner, P. (2003). Quantitative analysis of the rubric as an assessment tool: an empirical

study of student peer-group rating. International Journal of Science Education, 25(12), 1509–1528.
Hamman, D., Berthelot, J., Saia, J., & Crowley, E. (2000). Teachers’ coaching of learning and its

relation to students’ strategic learning. Journal of Educational Psychology, 92(2), 342–348.
Hanrahan, S. J., & Isaacs, G. (2001). Assessing self- and peer-assessment: The students’ views. Higher

Education Research and Development, 20(1), 53–70.
Hattie, J. (2009). Visible learning: A synthesis of over 800 meta-analyses relating to achievement.

Routledge.
Hattie, J., Gan, M., & Brooks, C. (2017). Instruction based on feedback. In R. E. Mayer & P. A.

Alexander (Eds.), Handbook of research on learning and instruction (2nd ed., pp. 290–324).

Routledge.
Hattie, J., & Timperley, H. (2007). The power of feedback. Review of Educational Research, 77(1),

81–112.
Heritage, M. (2007). Formative assessment: What do teachers need to know and do? Phi Delta

Kappan, 89(2), 140–145. htpps://doi.org/10.1177/003172170708900210

18 Psychology Learning & Teaching 0(0)

http://htpps://doi.org/10.1598/RRQ.14.4.2
http://htpps://doi.org/10.2307/30035513
http://htpps://doi.org/10.3102/0034654312474350
http://htpps://doi.org/10.3102/0034654312474350
https://doi.org/10.1007/s10648-015-9348-9
http://htpps://doi.org/10.1007/s11251-014-9319-4
http://htpps://doi.org/10.1007/s11251-014-9319-4
http://htpps://doi.org/10.1155/2013/785065
http://htpps://doi.org/10.1155/2013/785065
http://htpps://doi.org/10.1016/j.learninstruc.2015.05.001
https://doi.org/10.1016/j.learninstruc.2016.11.002
https://doi.org/10.1016/j.learninstruc.2016.11.002
http://htpps://doi.org/10.1177/003172170708900210


Herppich, S., Praetorius, A.-K., F€orster, N., Glogger-Frey, I., Karst, K., Leutner, D., Behrmann, L.,

B€ohmer, M., Ufer, S., Klug, J., Hetmanek, A., Ohle, A., B€ohmer, I., Karing, C., Kaiser, J., &
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