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Engaging in writing to learn – 
Increasing the motivation during 
a long-term self-regulated 
learning training
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Introduction: University students should be able to self-regulate their 

learning to gain the most from their studies. Extended self-regulated-learning 

trainings can help students to reach that goal. A frequent problem of such 

trainings is that students’ motivation decreases over the course of training. To 

avoid this decrease, we combined a learning-journal-based, self-regulated-

learning training with a learning environment teaching conditional knowledge 

about learning strategies, a guided peer-feedback system, and an optional 

intervention for students reporting low levels of motivation from the start of 

the semester.

Methods and Results: Four motivational variables were repeatedly measured 

over the course of 10 weeks. Students (N = 103) in our training showed an 

increase in their self-efficacy and intrinsic value, and a decrease in cost 

associated with learning-journal-writing throughout the semester. The 

optional intervention led to an increase in the intrinsic value associated with 

the learning journals for students with low motivation.

Discussion: Our study suggests that this expanded self-regulated-learning 

training can help students maintain their motivation during a long-term 

training.
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1. Introduction

At university, students should set learning goals, manage their time, use effective 
learning strategies, and monitor and revise their learning progress, if problems arise. These 
are all components of self-regulated learning (SRL) skills (Zimmermann, 2000; De Bruin 
et al., 2020). Students without these necessary skills face the risks of failing classes and 
dropping out of university (Wernersbach et al., 2014). Many students struggle with SRL 
demands when starting university, due to a sudden drop in the support available, after their 
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learning activities have largely been structured by teachers during 
their school years (Dresel et al., 2015). Therefore, it is sensible that 
universities provide support for students to learn effective SRL 
skills to avoid high attrition rates (Endres et al., 2021).

Many universities offer study skills courses or other classes to 
help students develop useful skills (e.g., Paris et  al., 1983; 
Wernersbach et al., 2014). For example, one approach is creating 
awareness about and stimulating practice of effective learning 
strategies (Biwer et al., 2020a,b). Next to this direct support, where 
learners are instructed to use certain strategies, some interventions 
have used an indirect approach by giving learners opportunities 
to make use of their SRL strategies (Endres, in press). For example, 
one approach is using learning journals in teaching to enable 
students to monitor and regulate their learning (McCrindle and 
Christensen, 1995; Hübner et al., 2010). Learning-journal-writing 
can support the practice of SRL components (Hübner et al., 2010), 
especially when students are prompted to apply cognitive and 
metacognitive learning strategies while journal-writing (Nückles 
et al., 2009). For example, the Freiburg Self-Regulated-Journal-
Writing Approach was developed, which supports students in 
applying learning strategies while writing by providing a set of 
prompts that was optimized over a series of studies (Nückles et al., 
2020). By writing such learning journals, students can improve 
their learning activities and their learning outcomes, by organizing 
new contents, linking these contents to their prior knowledge (i.e., 
elaboration), monitoring their understanding, and repairing 
identified gaps in understanding (Weinstein and Mayer, 1986; 
Nückles et al., 2020). As learning-journal-writing often includes 
the awareness and practice of effective learning strategies, the 
latter approach can be  seen as a very promising method of 
fostering SRL.

Unfortunately, learning-journal-writing is often experienced 
as a time-consuming and cognitively demanding activity (Nückles 
et al., 2020). Low motivation could lead to students not investing 
enough resources to successfully acquire SRL skills, and to high 
attrition rates (Eccles and Wigfield, 2002; Kosovich et al., 2017). 
For example, in studies on the Freiburg Self-Regulated-Journal-
Writing Approach, learners’ motivation to engage in journal 
writing decreased over the course of the semester (Nückles et al., 
2010, 2020). In one experiment, learners wrote regular learning-
journal entries over an entire semester, while receiving prompts to 
apply cognitive and metacognitive strategies (Nückles et al., 2010). 
There was an increased use of such strategies and higher learning 
outcomes compared to a control group that received no prompts. 
However, the use of strategies in the experimental group decreased 
towards the end of the semester, as did learners’ motivation for 
writing journal entries. Motivation was assessed using three 
components: learners’ enjoyment of, invested effort in, and 
perceived competence for learning-journal-writing; all three 
showed a decrease.

This decrease might have been due to an expertise-reversal 
effect, that is, too much support for learners having gained some 
expertise in journal writing. In a second experiment, the prompts 
were gradually reduced over the course of the semester (Nückles 

et al., 2010). This fading led to an increase in the use of cognitive 
strategies compared to a control group that received permanent 
prompts. Unfortunately, learners in both groups showed a 
decreasing enjoyment, while the invested effort and perceived 
competence did not change significantly over time in either group. 
This pattern matches previous studies where students’ motivation 
typically decreases during a semester (Nicholls et  al., 2015; 
Kosovich et al., 2017). Low motivation has also been found in 
other long-term SRL trainings (Biwer et al., 2020a).

Some studies suggest that the detrimental effect of journal 
writing on students’ motivation could be  counteracted by 
beneficial effects regarding learners’ motivation to engage with the 
content knowledge of the journal entries (Wäschle et al., 2015; 
Nückles et al., 2020). For example, the use of prompts that ask 
students to reflect on the personal relevance of the learning 
materials helped maintain students’ motivation (Schmidt et al., 
2012). However, these methods of avoiding a motivational 
decrease may depend on the learning content, and how well 
learners can reflect on its personal relevance.

Therefore, our goal is to improve the (use of the) Freiburg 
Self-Regulated-Journal-Writing Approach so that learners’ 
motivation is sustained throughout the training. We combined 
this method with a learning environment teaching conditional 
knowledge about learning strategies and a guided peer-feedback 
system that enables students to gain a more accurate impression 
of their own skills. Both additional components were expected to 
foster students’ self-efficacy for and value associated with learning-
journal-writing. We  also provided an optional motivational 
intervention for students showing low levels of motivation at the 
start of the semester, to avoid low levels of engagement and 
learning outcomes of these at-risk students.

Our approach is based on the Expectancy-Value Theory of 
motivation, which offers options to sustain motivation 
(Atkinson, 1957; Wigfield and Eccles, 2000). According to this 
theory, people are motivated (a) when they believe they can 
accomplish the task (expectancy), and (b) when they believe the 
task is meaningful (value), and the benefit or value of the task 
exceeds the costs (e.g., effort) involved (Wigfield and Eccles, 
2000; Barron and Hulleman, 2015). In the following sections, 
we  will describe the theoretical basis of our approach, and 
match the components of motivation to the additional 
components of the journal-writing approach. We will explain 
how the expectancy and the value could be  increased by 
providing conditional knowledge and peer-feedback. Then, 
we will describe the learning environment teaching conditional 
knowledge about learning strategies and a guided peer-feedback 
system and their implementation in our approach. Lastly, 
we  will describe our optional motivational intervention for 
at-risk students.

First, we want to explain how motivational components 
could be  addressed during our SRL training. For the 
expectancy part of motivation, a crucial facet is self-efficacy, 
such as students’ confidence in being able to use a certain 
learning strategy (Bandura, 1977; Hulleman et al., 2016). The 
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value component incorporates four facets: (a) intrinsic value 
relates to the inherent enjoyment associated with a task (e.g., 
writing a learning journal), (b) utility value relates to the 
usefulness of the task for an individual’s goals (e.g., learning 
effectively to get good grades), (c) attainment value stands for 
the importance of a task for an individual’s self-concept (e.g., 
being an effective self-regulated learner), and (d) cost, which 
includes for example the effort associated with the task (e.g., 
effort needed for writing a learning journal; Wigfield and 
Eccles, 2000; Hulleman et al., 2016). We identified methods to 
address these components to sustain students’ motivation 
during SRL trainings.

As indicator of their expectancy, students’ self-efficacy for 
using learning strategies is expected to depend mostly on students’ 
performance accomplishments (Bandura, 1977). If students 
experience that they can accomplish a certain level of performance 
(e.g., write a good learning journal entry), they will feel more 
motivated during the task (while writing the next journal entry). 
We have identified two issues that may prevent students from 
experiencing this feeling of accomplishment for 
learning-journal-writing.

On the one hand, students may lack knowledge about how, 
why and when to use effective learning strategies in learning 
journals (conditional knowledge). This lack of conditional 
knowledge may lead to low self-efficacy for implementing learning 
strategies in learning journals, as students feel more confident in 
using less effective, but well-known surface-level strategies, such 
as re-reading (Biwer et al., 2020b). Consequently, students will 
lack motivation for learning-journal-writing, where more complex 
strategies are demanded (Bandura, 1977; Eccles and 
Wigfield, 2002).

On the other hand, students usually write learning journals 
over several weeks and only receive feedback at the end of the 
semester, so they may perceive no performance accomplishment 
until then. As students do not know whether they have 
accomplished the goals of a good learning journal, the 
development of self-efficacy could be  hindered by the lack of 
feedback. Consequently, students’ motivation may decrease over 
the semester, as previously observed (Nückles et al., 2010, 2020).

Possibly, students’ motivation could be improved by increasing 
their self-efficacy: by providing conditional knowledge about 
learning strategies, and by providing more frequent feedback 
earlier during the semester so students can experience 
performance accomplishment.

The same two issues could also be addressed to increase the 
value associated with learning-journal-writing. If students lack 
conditional knowledge about effective learning strategies, they 
may believe that these strategies are not useful. Hence, students 
may be unwilling to invest high effort into more demanding, but 
effective, strategies and return to using surface-level strategies 
(Endres, in press). Learners could perceive learning-journal 
writing and the cognitive load associated with implementing 
learning strategies as costly (Nückles et al., 2020). Learners might 
think that the time and effort invested in journal-writing has 

negative effects on other academic and non-academic activities 
(Nückles et al., 2020). Therefore, explaining the value of effective 
learning strategies could foster favorable views of these strategies 
and support students’ motivation for learning-journal-writing.

Receiving frequent feedback could also support students’ 
utility value associated with learning journals, as they can more 
easily track their learning process. Through feedback, students 
could see which concepts they have understood and which aspects 
they should focus on more (Hattie and Timperley, 2007). If 
students receive positive feedback for their learning journals, they 
may value the learning journals more, as the effort invested into 
learning-journal-writing pays off.

As conditional knowledge about learning strategies and more 
frequent feedback could foster both expectancy and value 
components of motivation, we  enriched the Freiburg Self-
Regulated-Journal-Writing Approach with two additional 
components (see Figure  1). A computer-based learning 
environment teaching conditional knowledge, and a guided peer-
feedback system. For these components, we used tried-and-tested 
materials and interventions, which have been shown to support 
student learning in previous studies (Bürgermeister et al., 2021; 
Endres et al., 2021).

Second, we will illustrate the two additional components and 
their implementation. Learning strategies-focused trainings can 
foster students’ conditional knowledge about and use of effective 
learning strategies (Biwer et al., 2020a). For this purpose, Endres 
et  al. (2021) developed and tested a computer-based learning 
environment, which introduces students to resource-oriented, 
cognitive, and metacognitive learning strategies (Weinstein and 
Mayer, 1986). In this learning environment, students are informed 
about why these strategies are useful, and how and when they can 
be  applied (Endres et  al., 2021). It also includes repeated and 
spaced retrieval practice opportunities, which support learning 
(Bjork, 1970; Rowland, 2014; Carpenter et al., 2022).

This learning environment has been shown to increase 
students’ conditional knowledge about learning strategies, their 
learning intentions, and self-reported learning strategy use using 
several studies (Endres et  al., 2021). Increasing students’ 
conditional knowledge about learning strategies should increase 
their self-efficacy for using these strategies, which should help 
maintain their motivation for learning-journal-writing. As the 
learning environment also explains why the strategies are useful, 
it could foster students’ utility value associated with the learning 
strategies used in the SRL training.

Frequent feedback could support students’ self-efficacy for 
and perceived utility of learning-journal-writing. Due to the high 
number of students taking part in many first year University 
courses, providing individual feedback for regular assignments, 
such as learning journals, often exceeds teachers’ capacity. Instead, 
for reasons of feasibility, one option is to use a peer-feedback 
system, where students give feedback to each other. Peer-feedback 
can promote students’ writing performance and learning of 
domain-specific skills (Huisman et al., 2018, 2019). Peer-feedback 
also has the advantage that students can see that the learning 
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strategies are used by others who are like them, and how their peer 
implemented these strategies (Schunk and Hanson, 1985; Endres, 
in press).

Unfortunately, students often struggle with providing useful, 
high-quality feedback. However, students’ skill of formulating 
peer-feedback can be improved (Van Zundert et al., 2010), for 
example, by providing a guided peer-feedback system. In previous 
studies, this type of system helped students compose peer-
feedback on learning journals by (a) providing rubrics to assess 
the use of learning strategies, and (b) supporting the formulation 
of feedback using sentence starters, leading to a higher quality of 
peer-feedback (Bürgermeister et al., 2021). We used this guided 
peer-feedback system to boost students’ motivation, by increasing 
their self-efficacy associated with learning-journal-writing. The 
peer-feedback should also increase the utility value associated 
with the learning journals, as students can track their learning 
process and see how their invested effort pays off.

Lastly, we will describe our additional intervention for at-risk 
students, who require additional support to increase their 
motivation. Students who already show low motivation at the 
beginning of the semester, when they are just learning about 
learning-journal-writing, may be at risk of investing low effort and 
even dropping out if their motivation decreases even further. If they 
experience low motivation, “at-risk” students may not be willing to 
invest effort into formulating and implementing feedback (Hattie 
and Timperley, 2007). Thus, our planned approach may not 
be enough to motivate these students. To avoid leaving such students 
behind, we want to identify these “at-risk” students, who report low 
levels of motivation at the beginning of the semester, and to offer 
them a short optional intervention. This intervention re-iterates 
important components of the learning strategies and their 
implementation in learning journals, halfway through the semester.

The motivational intervention used informed training (Brown 
and Palincsar, 1982; Paris and Jacobs, 1984) to address student 
concerns and difficulties associated with the learning journals. 
Informed training refers to the idea that learners need to understand 
consequences, advantages and disadvantages, and conditions under 
which to use different approaches (Friedrich and Mandl, 1997), and 
could support students’ value associated with learning-journal-
writing. The motivational intervention also included complementary 
strategies students could use to set realistic goals, focus on specific 
aspects, and monitor their work. These strategies were expected to 
support students’ motivation by reiterating principles of SRL 
(planning, implementing, evaluating; Muis, 2007; De Bruin et al., 
2020) and thus making it easier for students to regulate their learning 
efforts, increasing their self-efficacy and value for and decreasing the 
cost of learning-journal-writing.

As students may experience different issues affecting their 
motivation for learning-journal-writing (e.g., Biwer et al., 2020b; 
Nückles et al., 2020), we prepared an adaptive intervention where 
students could choose their main difficulty: self-efficacy,  value, or 
cost associated with learning-journal-writing. Based on this choice, 
different aspects of learning strategies were explained and different 
complementary strategies were proposed. This adaptivity was 
thought to allow us to address the various concerns at-risk students 
may have.

To sum up, long-term SRL trainings can foster students’ SRL 
skills and their learning outcomes. However, learners’ motivation 
often decreases during these trainings. We  implemented a 
combination of support systems to help sustain students’ 
motivation. To assess the effect of this combination, we examined 
how students’ motivation changes over the course of one semester, 
while writing learning journals as SRL training element. 
We addressed the following research questions:

FIGURE 1

Motivational components and their relation to components added to the Freiburg self-regulated-journal-writing approach.
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 1) Can the addition of a computer-based learning 
environment targeting conditional knowledge as well as a 
guided peer-feedback system avoid the usually observed 
decrease in motivation?

 2) Can an optional motivational intervention help to increase 
at-risk students’ motivation associated with 
learning-journal-writing?

2. Materials and methods

2.1. Sample and design

Our sample consisted of 116 undergraduate psychology 
students in a first-year developmental psychology module at the 
University of Freiburg. They were informed of the research 
project, and 103 students gave consent for their data to be used for 
research purposes. We  used a quasi-experimental between-
subjects design with 10 repeated measures. Students answered 
four items relating to the expectancy and value components of 
motivation: self-efficacy, utility value, intrinsic value, and effort 
cost associated with learning-journal-writing. These variables 
were chosen based on the expected effects of our enriched 
approach and the optional intervention for at-risk students. 
Students rated these items after each learning journal entry 
written throughout the semester, representing 10 time-points of 
measurement. Students who rated their first five journal entries on 
average below the midpoint of the scale (3.5 out of 1 to 6) were 
categorized as at-risk (n = 46), and invited to complete the 
motivational intervention on a voluntary basis halfway through 
the semester. Of these, 20 students completed the intervention.

2.2. Materials and instruments

2.2.1. Computer-based learning environment 
on conditional knowledge

All students completed the computer-based learning 
environment (Endres et al., 2021) at the start of the semester. They 
were taught cognitive, metacognitive, and resource-based learning 
strategies (Weinstein and Mayer, 1986). More specifically, the 
training focused on conditional knowledge about the advantages 
and disadvantages of strategies in various practice situations, and 
students got to know different application contexts for the learning 
strategies. An adaptive system using retrieval practice helped to 
consolidate this knowledge about learning strategies (Rowland, 
2014). A demo version of this learning environment can 
be accessed (in German) using the following link.1 A link to the 
new, English version, is also now available.2

1 https://elis.vm.uni-freiburg.de/demo

2 https://paedx.clp.vm.uni-freiburg.de/

2.2.2. Learning journals
Following the results of Nückles et al. (2009, 2020), students had 

to complete weekly learning journal entries after reading the week’s 
literature and watching the online lecture on developmental 
psychology as part of the course requirements. In the learning 
journals, they had to use various learning strategies they had been 
introduced to in an introductory lecture on learning-journal-writing 
and in the computer-based learning environment. Students had to 
write at least 700 words for each journal entry and use at least one 
strategy effectively (e.g., by explaining a new theory using a personal 
example, or organizing new concepts in a mind-map). Students had 
to complete at least eight of the 10 possible learning journal entries 
to pass the module. Students who handed in fewer learning journal 
entries or did not write at least 700 words risked having to re-take the 
entire module. Most students completed eight learning journal 
entries (51.5%), with 26.2% of students completing nine and 16.5% 
completing 10 entries. Only 5.8% of students completed less than the 
eight required entries (for a breakdown of journal entries, see 
Table 1). When grouping the students who had completed at least 
eight learning journal entries according to the number of entries 
written, no significant difference was found between the three 
groups for any of the motivational items (all ps > 0.050).

2.2.3. Peer-feedback
Every week, students received another student’s learning journal 

entry and provided peer-feedback on the use of strategies. They used 
a digital tool that helped students assess the use of learning strategies 
using rubrics and supported the formulation of feedback using 
sentence starters. This type of support has been shown to foster 
students’ feedback quality (Bürgermeister et al., 2021). Students had 
to complete eight peer-feedbacks to pass the module. All students 
fulfilled this requirement. Due to the use of the peer-feedback tool, 
the peer-feedback quality was expected to meet a minimum quality, 
such that the feedback fulfills important criteria for judging the use 
of learning strategies (by indicating the quality of the implementation 
using the rubrics, e.g., judging the use of an elaboration strategy 
based on the provision of a relevant example) and giving suggestions 
for further improvement (based on the sentence starters, e.g., by 
suggesting links to other theoretical concepts). Examples for such 
aspects, taken from typical peer-feedbacks, can be found in Table 2.

2.2.4. Assessing motivation for journal writing
We assessed components of the Expectancy-Value Theory 

(Wigfield and Eccles, 2000; Barron and Hulleman, 2015) using 
four self-rating items (see Table  3). To measure students’ 
expectancy, we assessed their self-efficacy in applying learning 
strategies in the learning journals. To measure students’ value 
associated with learning-journal-writing, we used items assessing 
utility value, intrinsic value, and the effort demanded. After each 
learning journal, students rated how much they agreed with each 
item, from not at all (1) to very much (6). Baseline levels of the 
four items were calculated using the first five learning journal 
entries, which showed acceptable internal consistencies over 
time. As the items were thought to measure different theoretical 
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aspects of the motivational components, they were analyzed 
separately instead of combining them into scales.

2.2.5. Optional intervention for at-risk students
We offered the motivational intervention halfway through the 

semester, to give us time to identify at-risk students. During the 
intervention, participants were first asked to choose which aspect 
they saw as their main difficulty (self-efficacy, value, or cost 
associated with learning-journal-writing). Then, participants could 
give a more fine-grained answer to what they thought was difficult 
when writing learning journals by indicating which of several 
options apply to them (e.g., “I think my own learning strategies are 
more useful than the ones used in the learning journals”). Depending 
on their main difficulty, participants saw one of three sketched-
explanation videos, using emotional design to increase situational 
interest and reduce cognitive demand (Endres et al., 2020). In each 
video, a character described their difficulties with learning-journal-
writing (matched to the main difficulty the students reported) and 
asked a lecturer for help. The lecturer then explained the value of 
properly implementing learning strategies in the journals and 
proposed several complementary strategies students could use to 
support their writing. For example, if students indicated that they 
perceived the cost to be too high, the lecturer recommended using 
a study plan to allocate time to specific learning activities and 
regulating the time spent on learning-journal-writing. Using this 
informed training, the complementary strategies and the re-iteration 
of the SRL process should help students reflect on their own behavior 
and foster favorable beliefs about learning-journal-writing.

The videos were divided into three phases (see Figure 2). In the 
planning phase, the character reflected on their difficulties and 
talked to the lecturer. In the implementation phase, the character 
implemented their new knowledge when writing the next journal 
entry. For example, if students had been recommended to use a 
study plan, the character noted how long it had taken them to write 
the learning journal and whether this matched the allocated time in 
their study plan for the week. In the evaluation phase, the character 
reflected on their application of new strategies and decided on 
which strategies they would use in the future. After seeing the 
videos, participants were asked which strategies they thought were 
particularly relevant, which ones were easy to apply, and which ones 
they planned to use in the future. The videos took about 8 min and 
the intervention overall took approximately 15 min. The intervention 
videos are available at the link provided for data availability.

2.3. Procedure

Students completed the computer-based learning 
environment in the first week of the semester. They were 

introduced to different learning strategies in the introductory 
lecture to the developmental psychology module. The week 
after, all students had to write their first learning journal entry 
and were given general feedback on common sub-optimalities 
(on the strategy level) and misconceptions (on the content 
level) found in learning journals in the following module 
session. For the next five weeks, students completed the weekly 
learning journal entries. They gave and received peer-feedback. 
They rated their motivation for each learning journal entry 
using the four items after writing the respective entry. After five 
weeks, we  invited students who we categorized as at-risk to 
complete the motivational intervention. They received a link 
and could access the motivational intervention for a week. All 
students wrote further learning journal entries. They gave and 
received peer-feedback, and they rated the motivational 
variables for each learning journal entry until the end of 
the semester.

2.4. Data analysis

We used multilevel models to analyze the development of 
each of the four motivational variables separately (Dataset: 
Udvardi-Lakos et al., 2021). We included up to four predictor 
variables in our models. The Session, or time-point when each 
learning journal was written, was used as predictor as the 
motivational variables were expected to show a linear trend over 
time. The learning journal entries were coded as Session 0–9. The 
intercept of a multilevel model starting at the first level with 0 as 
first session indicates differences in students’ level of motivation 
at the beginning of the semester and the slopes indicate the 
trajectory of the motivational variables over the course of the 
semester. As the motivational variables were single items, 
we calculated their reliabilities for the intercepts and slopes in the 
multilevel models using the following formula:
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We added Intervention Group as predictor to indicate which 
students had completed the intervention for at-risk students 
(n = 20) and which ones had not (n = 83). We  invited students 
identified as at-risk to complete the motivational intervention 
halfway through the semester. As we categorized students who 
had rated their motivation low as at-risk, the motivational ratings 
of the at-risk students should be lower than for the other students. 
So, Intervention Group was expected to have a main effect on the 
motivational variables due to a selection effect.

TABLE 1 Overview of learning journal entries written.

Learning Journal 1 2 3 4 5 6 7 8 9 10

Number of students (%) 103 (100) 103 (100) 100 (97) 99 (96) 99 (96) 98 (95) 98 (95) 99 (96) 82 (80) 67 (65)
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TABLE 2 Sample excerpts of the peer-feedback.

Example 1 – for learning journal 2

Organization Starting from a question from the previous learning diary, you have organized the content. You have asked 

yourself to what extent interpersonal interactions promote the development of children according to Vygotsky. 

You answered this question with the concept of “internalization,” which you use to guide the rest of the structure. 

You explain the concept first on a theoretical level, you can also mention the relationship between innate 

predispositions and their activated development as well as the “zone of proximal development.” You deepened 

your understanding by using examples and with learning to write also your own experience. Your personal 

criticism is also coherent. Your choice and preparation of topics makes sense to me.

Metacognition With internalization, you mention a term that was initially incomprehensible to you. It makes sense to explain it 

afterwards (and supports the organization). You would like to answer the question regarding individual development 

steps by conducting an online research. Our lecturers would say: Here you regulate your learning progress.

Example 2 – for learning journal 4

Organization You have used a very good organization structure in this learning journal entry. You succeeded especially with the 

comparison to Piaget, which runs as a red thread through your LJ. With the introductory clarification of still 

existing difficulties in understanding (encoding) you introduce the topic well. You have addressed the most 

important central contents with the description of the core knowledge thesis and the change in theory. The 

didactic implications (as far as I know, our Professor mentioned them in the learning objectives for this topic) 

might also be relevant.

Elaboration–previous knowledge and own 

experience

On the whole, you succeeded very well in your elaboration. You linked many phenomena with your own 

experiences along the development of concepts and connections to the topic of theory. I liked the fact that these 

were experiences that you not only learned from other children, but that also affected you personally, such as 

playing memory games. In my opinion, it strengthens the bond to the learning material and thus the 

understanding if you can relate it to yourself.

Elaboration–Usefulness With the elaboration strategy, the personal relevance of the material should be expressed. On the one hand, 

you establish a reference to yourself, but it is more about experiences from the past. I particularly liked the insight 

into how you should deal with the learning material according to the information processing approach. This 

shows that you have understood the content and can use it for self-optimization. However, this refers to the 

usefulness of the material from last lesson. Optionally, you could directly mention in your respective LTBs how 

what you learned can help you currently and in the future.

Example 3 – for learning journal 7

Organization As always, you did a great job with the organization. You have structured your learning diary entry clearly and 

clearly structured and summarized key points and their interrelationships.

Elaboration–previous knowledge and own 

experiences

Right at the beginning you explained which questions you have already asked yourself in the past about moral 

behavior. Your two examples illustrated the content well and had a personal a personal reference.

Elaboration–Usefulness You cited what practical relevance the content could have.

Metacognition You explained how the topic could be useful to you and how you structured your learning diary entry to maximize 

your learning.

Comments on content, answers to open questions, 

divergent Viewpoints

Your summary of the stage model will be helpful for your exam preparation, or if you want to look up something 

again at a later point in time. I especially liked your example with the earthquake in Croatia. Here you have linked 

many aspects of the theory and illustrated them well. I do not know the restrictions because of the Corona 

pandemic in Croatia, but if there are similar restrictions as in Germany–could one not even say that the people 

acted on the 6th level acted according to Kohlberg? They would then have acted in the best interests of the affected 

people, they would have disregarded the applicable contact restrictions. What do you think?

Example 4 – for learning journal 10

Elaboration–Usefulness You have shown the application of this topic and the relevance for every one of us really well, even though 

you may not have explicitly titled it that way.

Comments on content, answers to open questions, 

divergent Viewpoints

Actually, my feedback is almost superfluous, because you can see how much you have immersed yourself in the subject 

and how well you were able to link it with your own experiences and examples. Thank you for your super written and 

very personal LJ. I especially liked the part where you reflected on what it would actually take for the children. Overall, 

your entry has inspired me and touched me very much, and I wish everyone would understand it / think like you.
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We included a Leap variable that subsumed sessions (0–4) 
before the intervention, and sessions after the intervention (5–9) 
to be able to judge whether the onset of the at-risk intervention 
influenced the expected linear progress learners made over the 
course of the semester, where a difference between these two time 
blocks for the intervention group would indicate an intervention 
effect. The interaction between participating in the motivational 
intervention (Intervention Group) and the Leap variable was 
added as predictor. Such an interaction would indicate whether 
completing the motivational intervention had an effect on 
motivational ratings taken after the intervention.

We expected a significant difference between the time before 
and after the intervention for students who had completed the 
intervention, but no significant difference for students who did 
not complete the intervention (see Figure  3). An interaction 
between Intervention Group and the Leap variable should show 
whether completing the interaction halfway through the semester 
influenced the linear trend assumed for the motivational variables.

The multilevel models each had two levels (see Table 4). The first 
level corresponds to the subjective ratings on the four motivational 
variables. On this level, we included Session and Leap. The second 
level corresponds to the individual students. On this level, 
we included Intervention Group and the interaction Intervention 
Group*Leap as predictors of students’ motivational ratings.

We tested three models for each motivational variable, 
comparing the fit between these to find the best model to explain 
the data. The first, simple model only included Session as random 
factor and student as Level 2 variable. This model was chosen to 
include the expected linear development of motivation over time 

and any individual differences. The second model included 
Session, Leap, and student. This model was tested to see whether 
the onset of the intervention halfway through the semester could 
explain any individual differences found in the first model. Leap 
was added as control variable, as we did not expect this variable 
alone to add to the explained variance, without the interaction 
effect with the Intervention Group. However, we wanted to control 
for any other influences on student motivation, such as the winter 
break, which occurred between Session 4 and 5, or influences of 
the topic knowledge covered in the learning journal entries.

The third, complex model included Session, Leap, Intervention 
Group, the interaction between Intervention Group and Leap, and 
the student level. This model therefore included all variables 

FIGURE 3

Expected pattern of results due to the intervention group, 
session, and interaction between intervention group and leap 
variables over time. Time of intervention indicated by dotted line.

FIGURE 2

Screenshots from one of the sketched explanation videos explaining different strategies for writing learning journals.

TABLE 3 Self-rating items answered after every learning journal.

Item Motivational component Internal consistency over time 
(Cronbach’s alpha)

I am confident that I am able to apply good learning strategies 

when writing learning journal entries.

Self-efficacy 0.884

Writing this learning journal entry was helpful. Utility value 0.803

I was motivated to write this learning journal entry. Intrinsic value 0.653

Writing this learning journal entry required effort. Effort cost 0.756
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measured, to see whether the intervention had an effect over and 
above any main effects of Intervention Group and Leap. 
We included Session and Leap as random effects, Intervention 
Group and the interaction as fixed effects.

Although there is no standard procedure used as power 
calculation for multilevel models, a power calculation assuming 
an ANOVA with multiple measures can approximate the sample 
size needed (Schoppek, 2015).   In a meta-analysis of studies on 
SRL trainings (Dignath and Büttner, 2018), an average effect size 
of d = 0.69 was found for primary and secondary school students, 
for both cognitive and motivational outcomes. Similarly, in 
previous studies on SRL trainings for university students, medium 
effect sizes have been found (Biwer et al., 2020b; Endres et al., 
2021). Based on this research, we assumed a medium effect size 
for our intervention. A power calculation using G*Power 3.1.9.7 
indicated that for a mixed factorial ANOVA with two 
measurements (before and after the intervention), assuming a 
medium effect size of d = 0.50, α = 0.05 and a power of 0.80, a 
sample size of 34 would be  needed. Although our at-risk 
participant group was quite small (n = 20), sufficient power should 
be achieved for some tentative interpretations of our results.

2.5. Ethics statement

We conducted this study in accordance with the German 
Psychological Society’s DGPs (2016) ethical guidelines. According 
to the German Psychological Society’s ethics commission, 
approval from an institutional research board only needs to 
be  obtained if funding is subject to ethical approval by an 
Institutional Review Board. The participants provided informed 
consent allowing us to use their data. All data was pseudonymized 
after collection and later anonymized.

3. Results

Our overall goal was to see whether we could prevent the 
decrease of motivation over the course of the semester and 
keep students motivated when writing learning journals. The 
first research question was whether the addition of a 

computer-based learning environment targeting conditional 
knowledge as well as a guided peer-feedback system could help 
avoid the usually observed decrease in motivation associated 
with learning-journal-writing. To answer this question, 
we tracked the values of four motivational variables across all 
students over the semester (see Figure  4). On a descriptive 
level, it looks like the motivational variables did not show a 
consistent decrease over time.

We conducted multilevel models to analyze the linear trend of 
the four motivational items and the influences of the Group and 
Time effects and their interaction. Only the results pertinent for 
our research questions will be discussed here (detailed results can 
be found in the Supplementary Material).

In the simple models, Session had a significant, positive 
effect on the self-efficacy for implementing learning strategies 
(β = 0.13, p < 0.001), indicating a linear increase in students’ self-
efficacy. Session had a significant positive effect on students’ 
intrinsic value associated with the learning journals (β = 0.04, 
p = 0.005), suggesting an increase in the enjoyment of learning-
journal-writing. Session also had a significant negative effect on 
the effort cost demanded by the learning journals (β = −0.09, 
p < 0.001), indicating a linear decrease in the effort cost students 
reported, suggesting that learning-journal-writing became 
easier over time.

Hence, students showed a positive development over time for 
the self-efficacy and intrinsic value, but a negative development 
over time for the effort demanded. As the predictor Session was 
not significant for the utility value, students’ perceived usefulness 
of the learning journals did not change significantly throughout 
the semester. This finding suggests that the students experienced 
a combination of increasing self-efficacy for implementing 
learning strategies and intrinsic value, constant levels of utility 
value, and decreasing effort demanded, which led to a positive 
change in the motivation over time.

Our second research question was whether the motivational 
intervention for at-risk students could help to increase the 
motivational variables. An intervention effect would be indicated 
by a significant interaction between Intervention Group and Leap, 
showing that students who completed the intervention showed a 
change in their motivational ratings from before to after the 
intervention. Intervention Group was also expected to reach 

TABLE 4 Variables added as predictors for each of the two levels of the multilevel models.

Level 1 Description Coded as

Session Subjective ratings for each of the 10 learning journal entries 0, 1, … 9

Leap To control for the effect of the time of the intervention, which took place between Session 4 and 5 “0” for Session 0–4  

“1” for Session 5–9

Level 2

Intervention Group Indicates whether or not students completed the motivational intervention “0” (No)  

“1” (Yes)

Intervention Group*Leap Differences in the subjective ratings of the motivational components due to participating in the 

motivational intervention
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significance due to a selection effect based on the method of 
categorizing students as at-risk.

Multilevel analyses showed that the intervention effect was 
significant for the intrinsic value, shown by a significant 
interaction of Intervention Group*Leap (β = 0.52, p = 0.006). 
We  also found a significant effect of the Intervention Group 
(β = −0.75, p < 0.001) and Leap (β = 0.47, p = 0.003). In the first 
model, there was significant variance in intercepts across students 
(Var (u0j) = 0.38, p < 0.001, λ = 0.999), but no significant variance 
in the slopes (Var (u1j) = 0.002, n.s., λ = 0.980). In the third model, 
the individual differences in intercepts were non-significant (Var 
(u0j) = 0.20, n.s., λ = 0.997), suggesting that the additional variables 
in this model were partly able to explain the individual differences 
found previously.

For the utility value, the interaction Intervention 
Group*Leap did not reach significance. As expected, belonging 
to the intervention group was significant (β = −0.70, p = 0.001). 
In the simple model of utility value, there was significant 
variance in intercepts (Var (u0j) = 0.72, p < 0.001, λ = 0.999) and 
slopes (Var (u1j) = 0.01, p = 0.021, λ = 0.998) across students. In 
the third model, this significant variance in intercepts (Var 
(u0j) = 0.61, p < 0.001, λ = 0.999) and slopes (Var (u1j) = 0.02, 
p = 0.023, λ = 0.998) across students remained. Including the 
Intervention group, Leap, and their interaction was only partly 
able to explain individual differences for the utility value. Thus, 
the motivational intervention was only successful for the 
intrinsic value.

A MANOVA found no significant differences between at-risk 
students who had been invited but did not participate in and those 
who completed the intervention on any of the four motivational 
items aggregated across the first five sessions (all ps > 0.050). 

Before the onset of the intervention, at-risk students who chose 
not to complete the intervention did not differ in their motivation 
from students who completed the intervention.

In summary, students’ motivation for learning-journal-
writing did not decrease over time; for the case of students’ self-
efficacy, intrinsic value and effort cost we even found favorable 
developments. Our motivational intervention significantly 
increased at-risk students’ intrinsic value associated with the 
learning journals.

4. Discussion

We implemented two components to increase students’ 
motivation during an SRL training: conditional knowledge about 
learning strategies and peer-feedback. Furthermore, we offered an 
optional motivational intervention to at-risk students. 
We expected that this enriched learning-journal-writing approach 
would sustain all students’ motivation throughout the semester by 
increasing expectancy and value components associated with SRL 
training (Wigfield and Eccles, 2000; Barron and Hulleman, 2015).

Our results suggest that students’ motivation did not generally 
decrease during the training, as identified as general problem in 
previous studies (e.g., Nückles et al., 2010; Biwer et al., 2020b). 
Against usual trends, our additional components actually 
increased motivation towards the end of the semester. This finding 
suggests that the approach combining a SRL training element 
(learning-journal-writing) with conditional knowledge 
(computer-based learning environment) and feedback (guided 
peer-feedback system) can support students’ motivation during a 
long-term training. The computer-based learning environment 

FIGURE 4

Average values for the four motivational variables measured for the 10 learning journals throughout the semester. X-axis starts at 3; N = 103.
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and guided peer-feedback were expected to increase self-efficacy 
for learning-journal-writing and the utility value associated with 
learning journals. Our findings largely matched these expectations.

Furthermore, our optional intervention for at-risk students 
was successful in increasing only one motivational variable, the 
intrinsic value associated with learning journals. These results 
only partially confirmed our expectations that the intervention 
would foster motivation in at-risk students. However, as there was 
no significant negative interaction, we were at least able to sustain 
at-risk students’ motivation throughout the semester as well as 
that of not-at-risk students.

4.1. Changes in motivation over time

Corresponding to the expectancy component of motivation, 
students reported an increase in their self-efficacy for 
implementing learning strategies in learning journals. As 
expected, the conditional knowledge about learning strategies and 
the peer-feedback seem to have increased students’ self-efficacy 
for learning-journal-writing.

The utility value remained relatively constant over the entire 
semester. Students may have formed an initial appraisal of the 
utility of the learning journals and did not amend this appraisal 
throughout the semester. We expected that conditional knowledge 
about learning strategies would increase the utility value associated 
with learning-journal-writing. However, as students completed 
the computer-based learning environment before the first learning 
journal, we could not directly assess the effect of the conditional 
knowledge on the utility value. It is possible that without the 
conditional knowledge, the utility value would have decreased 
over time.

However, we also found that the intrinsic value associated 
with learning-journal-writing improved, contrasting with previous 
studies that reported a decrease in the intrinsic value (Nückles 
et al., 2010). Together with the decrease in effort cost found here, 
our results show a promising pattern: Overall, students’ motivation 
increased over the course of the semester, due to an increase in the 
self-efficacy and a decrease in the cost associated with the SRL 
training. The program combining the learning-journal-writing 
approach with the computer-based learning environment and the 
guided peer-feedback system was actually perceived as motivating, 
compared to other long-term trainings.

4.2. Effect of the motivational 
intervention for at-risk students

We also examined the effect of a motivational intervention 
offered to students reporting low levels of motivation at baseline, 
who were at higher risk of investing few resources into learning-
journal-writing, of low learning outcomes, and attrition. 
We wanted to see whether this intervention could help at-risk 
students increase their motivation in the second half of the 

semester. Although our motivational intervention was aimed at 
increasing motivation overall, only one motivational variable, the 
intrinsic value, was predicted by the completion of 
the intervention.

This result indicates that at-risk students experienced more 
inherent enjoyment when writing learning journals after the 
intervention. As no other motivational variable was affected by 
the motivational intervention, an explanation for the sole 
influence on the intrinsic value is needed. The motivational 
intervention reiterated conditional knowledge of when to use 
learning strategies, why these strategies are useful, and 
introduced complementary strategies that could help 
implement learning strategies. Perhaps this additional 
information enabled students to see the value associated with 
the learning journals, helped them overcome initial appraisals 
of learning-journal-writing as difficult and effortful activity 
and allowed them to enjoy the task.

Using an adaptive intervention where students could 
indicate what their main issue with learning-journal-writing 
was may have also let them feel acknowledged. It may have 
allowed them to understand that other students may experience 
similar issues, but overcome them. This social aspect is 
important for learners (Schunk, 1987; Friedrich and Mandl, 
1997; Endres, in press), and could have led to an increase of the 
intrinsic value of the task.

Belonging to the intervention group also had a significant 
effect on the utility value, but this was likely due to the selection 
of students with low levels of motivation for the motivational 
intervention. Students who rated their utility value as low were 
categorized as at-risk and invited to participate in the intervention. 
Our intervention does not seem to have improved the utility value 
associated with learning-journal-writing.

However, our sample size for the at-risk group was quite small, 
and a selection bias is possible as only 43.5% of students considered 
at-risk actually completed the intervention. Conceivably, only at-risk 
students with enough motivation for learning-journal-writing 
participated in the intervention, as they might have already perceived 
some utility of the learning approach used here. These findings thus 
have to be interpreted with caution. However, we found no differences 
for the motivational items before the onset of the intervention 
between at-risk students who completed the intervention and those 
who did not. A selection bias based on students’ motivation is 
therefore unlikely to have influenced our results.

4.3. Implications for other SRL trainings

The combination of the computer-based learning 
environment and the Freiburg Self-Regulated-Journal-Writing 
Approach, together with the peer-feedback, has been successful 
in supporting students. Other SRL trainings could match the 
general structure used here: An introductive learning session or 
environment that teaches SRL strategies and conditional 
knowledge for when, why and how to use them, opportunities for 
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practicing the application of these strategies throughout the 
semester, and continuous feedback offered to learners. This 
combination, fostering SRL skills as well as conditional 
knowledge and self-efficacy associated with SRL strategies, 
seemed to motivate students throughout the entire semester. As 
one goal of SRL trainings is to avoid students’ dropout and to 
increase effort associated with learning, future SRL trainings 
should aim to incorporate components that foster the same 
processes as shown in the current study.

Another issue for future trainings is to include prompts about 
the personal relevance of the factual content, which could 
increase students’ value associated with the SRL training 
(Schmidt et al., 2012). Personal relevance and utility prompts 
have been shown to increase motivation and learning outcomes 
(Wäschle et al., 2015). Other SRL trainings built using the same 
structure should identify ways of making their training contents 
personally relevant to learners, for example by using prompts or 
by showing the application of strategies using content knowledge 
that is interesting for the target group.

4.4. Limitations and future studies

As we conducted a field study, we could not control for the 
influence of the topic of the learning journals on students’ 
motivation, as the topics were covered in the order used in the 
corresponding lecture. Previous studies suggest that a topic’s personal 
relevance or utility can increase the content-related motivation and 
also the acceptance of learning-journal-writing (Schmidt et al., 2012; 
Wäschle et al., 2015). Topics that students find personally relevant 
may lead to a higher self-efficacy and motivation overall, as students 
may find it easier to connect these topics to their own experiences 
(elaboration strategy). Future studies should therefore measure the 
personal relevance that students associate with the different topics to 
further support the SRL training, or randomize the topics covered in 
the learning journals.

Additionally, in anecdotal reports, our students indicated a 
high uncertainty with implementing learning strategies at the start 
of the SRL training. To address this issue, cognitive modeling 
could be used to show how a learning journal should be written 
(Schunk and Hanson, 1985; Dinsmore, 2017). Explicitly showing 
how strategies are applied in a learning journal, what principles 
are used, and what is expected of the students could increase the 
acquisition of skills needed to write a good learning journal, and 
support students’ self-efficacy.

Our study used a combination of components, which together 
supported students’ motivation. However, it is unclear how either 
component on its own (learning environment teaching conditional 
knowledge or guided peer-feedback system) or their interaction 
influence students’ motivation specifically, and how individual 
students respond to these components. As our students had to pass 
the learning journals to pass the course, we wanted to employ the 
best possible option. Therefore, we did not experimentally vary the 
components to investigate their influence. However, future studies 
should look at how each component influences motivational 

variables of different students, and whether the components 
should be combined or used adaptively for each individual student. 
This approach could support future SRL trainings by making them 
more adaptive to individual students’ needs.

4.5. Conclusion

Next, to the already well-investigated cognitive benefits of the 
Freiburg Self-Regulated-Journal-Writing Approach, which may 
lead to a motivational decrease, our study shows that the enriched 
approach can foster students’ SRL skills while also maintaining 
their motivation over the course of the semester. Our optional 
intervention led to an increase in the intrinsic value of at-risk 
students. While further research should optimize the current 
approach, we were able to show that our combination of teaching 
learning strategies in the computer-based learning environment, 
allowing students to implement these strategies using the Freiburg 
Self-Regulated-Journal-Writing Approach, and giving the 
opportunity of feedback using a guided peer-feedback system 
offers students a promising opportunity for increasing their SRL 
skills when starting their studies. This approach could be adopted 
for future SRL training programs and adapted for specific courses 
of study.
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