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Abstract
As knowledge derived from scientific theory can be helpful for teachers to reflect on 
their everyday teaching, universities have the challenging task of teaching this knowledge 
in such a way that pre-service teachers are able to apply it to their later teaching. Case-
based learning has emerged as a promising method to foster pre-service teachers’ scien-
tific knowledge application throughout university teacher education. However, surprisingly, 
empirical evidence for its effectiveness as compared to more traditional instructional inter-
ventions in teacher education is still inconclusive, partly being due to constraints concern-
ing the employed comparison groups. The present quasi-experimental study (conducted in 
the field of classroom management) investigated the effect of studying exactly the same 
theoretical content with and without text-based cases on scientific knowledge application 
(as measured by a vignette test) in a sample of 101 pre-service teachers. Although the study 
found a small advantage for the case-based learning group, it demonstrated that scientific 
knowledge application may also be effectively fostered in a more traditional instructional 
course. The findings and their implications are discussed against the background of cogni-
tive theories on inert knowledge and how to prevent it in teacher education.
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Introduction

Applying knowledge from scientific theories to their own teaching practice can be useful 
for teachers to improve their classroom instruction (Mostert, 2007; Zottmann et al., 2013). 
However, teachers often struggle to systematically apply these theories to their practice 
(Augsdörfer & Casper, 2018). This phenomenon has been described as the theory–practice 
gap (Blomberg et al., 2013; Blömeke et al., 2008), with empirical studies underlining its 
significance (Allen, 2009; Siebert, 2005). One possible explanation for this lack of knowl-
edge application is that university courses may not be optimally designed (e.g. in terms of 
instructional design/methods) to convey relevant scientific theories in such a way that (pre-
service) teachers are able to use them later on in their work (Blomberg et al., 2013). Thus, 
the knowledge pre-service teachers develop during formal teacher education remains inert 
(Gruber et al., 2000; Schelfhout et al., 2006). The phenomenon of inert knowledge is well 
known and has been observed across many instructional settings (Renkl et al., 1996).

In particular, effective classroom management (e.g. preventing student misbehaviour) is 
often seen as a challenge by beginning teachers who feel that they are not well enough pre-
pared in this area throughout their formal teacher education (Dicke et al., 2014; Veenman, 
1984). Fostering pre-service teachers’ application of knowledge about classroom manage-
ment is of high relevance as effective classroom management is positively related to stu-
dents’ cognitive and motivational outcomes (Hattie, 2009; Korpershoek et al., 2016).

In order to overcome the inert knowledge problem and help bridge the theory–prac-
tice gap, studying with complex real-world classroom cases based on texts or videos has 
been suggested as a promising method and has been increasingly applied by teacher educa-
tors (Mostert, 2007; Syring et al., 2016). Case-based learning has also gained popularity 
because it has been reasoned to have positive effects on students’ study motivation (and 
not only on their knowledge application; e.g. Hmelo-Silver, 2004) which seems generally 
important for students’ long-term appreciation of university teacher education (Palmer, 
2004). However, empirical evidence as to whether cases are indeed more effective in fos-
tering the application of scientific knowledge than more traditional instructional methods is 
not yet convincing.

To close this research gap, the present study used a quasi-experimental pre-post-test 
design with 101 pre-service teachers to investigate whether case-based learning with texts 
is motivating for pre-service teachers and, more importantly, whether it helps to bridge the 
research-practice-gap by fostering the productive application of scientific theory to authen-
tic text-based classroom situations.

The nature of knowledge developed throughout formal teacher education

Classroom management knowledge is an important aspect of general pedagogical knowl-
edge (Shulman, 1987). Effective classroom management entails the prevention of class-
room disruptions, the establishment of a positive classroom environment, the maintenance 
of momentum and the support of students with behavioural difficulties (e.g., Emmer et al., 
1980; Marzano et  al., 2003). Thus, classroom management knowledge is the knowledge 
about scientific theories on these aspects (informed by insights from practice) and how 
these theories translate into teaching behaviours in complex classroom situations (Gold & 
Holodynski, 2015). University teacher education usually addresses this knowledge about 
scientific theories (Blomberg et al., 2013). However, students often are not able to apply 
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this knowledge to real-world classroom problems. This means their knowledge remains 
inert and tends to be purely declarative, consisting of facts and principles only (see de 
Jong & Ferguson-Hessler, 1996). The described phenomenon of inert knowledge may have 
different causes (Korthagen & Kessels, 1999); one explanation for the inert knowledge 
problem may be deficits in the knowledge itself, such as insufficient conceptual knowl-
edge (deep-level understanding) or knowledge compartmentalization (Renkl et al., 1996). 
Knowledge compartmentalization can mean that pre-service teachers are not able to con-
nect what they have learned in formal teacher education about classroom management to 
real teaching situations because the two aspects are stored in different memory compart-
ments (Renkl et al., 1996). For example, pre-service teachers may have studied concepts 
on how to effectively organize a classroom (e.g. Emmer et al., 1980) at university. When 
it comes to real classroom teaching, however, they organize their classroom based on their 
real-world experiences and observations of how a classroom is usually organized. Even 
though they know of both ways of organizing a classroom, the two concepts are not inte-
grated and stand side by side (Renkl et al., 1996).

Another set of explanations for the inert knowledge problem stems from situated cogni-
tion models. From this perspective, the implementation of effective classroom management 
is only likely if the instructional situation, in which pre-service teachers learned classroom 
management strategies, does not differ too widely from the situation in which they have to 
use them later on (Brown et al., 1989; Renkl et al., 1996). Thus, the university context, in 
which pre-service teachers acquire their classroom management skills (e.g. by reading text-
books), may differ too widely from the teaching contexts in which they should apply these 
skills (e.g. when standing in front of a class).

Case methods as a means to foster scientific knowledge application & motivation

Several approaches, for example deliberate practice or case-based learning (Bronkhorst, 
2013; Merseth, 1996), have been developed to prevent the described problem of inert 
knowledge. The present study will focus on one of them, namely case-based learning.

Often cases are understood to be the documentation of a real-life event or situation 
(Merseth, 1996; Zottmann et al., 2013); they usually provide rich information on the con-
text, the participants and the reality of the situation (Merseth, 1996). Cases are usually 
employed either to illustrate how theory can be applied to realistic teaching situations or to 
promote problem-solving skills by analysing complex and ill-defined classroom situations 
(Moreno & Valdez, 2007). The latter is usually a major aim and defining feature of prob-
lem-based learning, which can be understood as a specific subset of case-based learning 
(Zottmann et al., 2013). In particular, when cases are being employed to enhance learners’ 
problem-solving skills, researchers have emphasized and shown the importance of instruc-
tional support (Goeze et al., 2014).

Case methods seek to foster the transformation of declarative knowledge into procedural 
knowledge as scientific theories are explicitly studied against the background of and related 
to real-world teaching situations (Renkl et al., 1996). This situatedness of learning is not 
only supposed to foster the ability to apply scientific knowledge, but also study motivation 
(Moreno & Valdez, 2007). Here, the rationale is that if the pre-service teacher study with 
real-world situations that are meaningful in terms of their later profession as a teacher, 
this should have positive effects on their general study motivation and situational inter-
est during learning (Harackiewicz & Knogler, 2017; Moreno & Valdez, 2007; Wigfield & 
Eccles, 2000). Situational interest (or state interest) combines positive affective qualities 
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such as feelings of enjoyment with cognitive qualities such as perceptions of value and 
personal importance (Harackiewicz & Knogler, 2017; Hidi & Renninger, 2006). On a more 
basic level, experiencing the usefulness of scientific theory in the context of solving real-
world classroom situations should foster pre-service teachers’ general intensity of using 
this knowledge besides their ability to apply it productively.

Different ways of presenting cases in initial teacher education

Cases may be presented by means of written text or video (Moreno & Valdez, 2007; Yadav 
et al., 2011). Video-based cases are complex, since many events happen at the same time, 
whilst text-based cases are sequential (Syring et  al., 2016). Therefore, text-based cases 
may initially be better suited for pre-service teachers who have a lower level of exper-
tise in teaching (Syring et  al., 2016). However, video cases may be more motivating as 
they are more authentic (Syring et al., 2016). In conjunction with the employment of and 
research into video-based cases, the conception of a teacher’s professional vision has 
emerged (Sherin, 2007). Professional vision is defined as the ability to perceive critical 
events (noticing) and the ability to interpret these events based on theory (knowledge-based 
reasoning; Stürmer et al., 2013). Thus, when (pre-service) teachers engage in knowledge-
based reasoning, they reflect on how the theory they have learnt relates to the practice they 
observe on the video and thereby prevent inert knowledge (Stürmer et  al., 2013). Many 
empirical studies on case-based learning with videos have operationalized scientific knowl-
edge application by drawing on professional vision and knowledge-based reasoning (e.g. 
Gold et al., 2013; Kramer et al., 2017). Studies on case-based learning with texts have, of 
course, not drawn on the conception of professional “vision” but rather investigated knowl-
edge application without this specific framing (Moreno & Valdez, 2007).

Empirical evidence on the effectiveness of case‑based learning

Effects on knowledge application There is limited and mixed empirical evidence for the 
effectiveness of case methods for developing pre-service teachers’ ability to apply scientific 
knowledge when compared to other forms of instruction (Blomberg et  al., 2013; Kram-
mer, 2014). Some recent studies (all of which investigated video cases) have found positive 
effects of studying with video cases in teacher education on relevant outcome measures 
such as knowledge-based reasoning. Hmelo-Silver et al. (2009), for example, showed that 
pre-service teachers studying in an online problem-based learning environment with video 
cases, as compared to pre-service teachers studying in traditional textbook-based courses, 
were better able to apply their knowledge in a later video task. Investigating professional 
vision specifically in the area of classroom management, Hellermann et al. (2015) showed 
that pre-service teachers in both treatment groups (studying with their own videos and/or 
other teachers’ videos) had a significantly higher increase in their professional vision than the 
comparison group. Likewise, in another study on a video-based training with cases in class-
room management with pre-service teachers, the video-cases-group significantly increased 
its professional vision when compared to the comparison group (Gold et al., 2013).

However, there are also studies that have not found any significant difference in out-
come measures between pre-service teachers who studied with or without cases. Schrader 
et  al. (2003) investigated the effectiveness of different forms of instruction, either tradi-
tional (readings, presentations, field experiences), or traditional plus commercial videos or 
traditional combined with online-delivered multimedia cases on the pre-service teachers’ 
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understanding of early literacy instruction. They did not find any significant differences 
between the groups in terms of their performance in a concept mapping task. Stürmer et al. 
(2013) investigated pre-service teachers in a pre-post-test design that participated in three 
different teacher education courses with different contents from pedagogy. Only in one of 
the courses did the pre-service teacher study with contextualized cases based on classroom 
videos. However, the other two groups also reflected on how the theoretical knowledge 
acquired can be applied to realistic problems to some extent. The results showed that all 
groups significantly increased their overall professional vision and that these increases did 
not differ across groups.

Thus, previous studies have revealed inconclusive results concerning the effectiveness 
of case-based learning. Furthermore, the scope of the available findings is limited because 
of constraints concerning the employed comparison groups. In some studies, case-based 
learning was compared to conditions that differed in multiple ways from the treatment 
conditions (e.g. Stürmer et  al., 2013) or no further information was given on the exact 
instructional methods applied in the comparison group (e.g. Hmelo-Silver et  al., 2009). 
In the studies conducted by Hellermann et al. (2015) and Gold et al. (2013) the compari-
son groups did not systematically receive any specific classroom management intervention. 
Therefore, no conclusion could be drawn as to whether studying specifically with cases 
had increased the treatment group’s professional vision in classroom management. Over-
all, despite the high theoretical expectations held for case-based learning, the empirical 
evidence for its effectiveness as compared to other interventions is not yet convincing. This 
is especially emphasized by Blomberg et al. (2013), as well as Krammer (2014), who state 
that studies with (quasi-)experimental designs and larger sample sizes are lacking.

Effects on motivation Empirical evidence in terms of students’ study motivation is much 
more conclusive. Indeed, there is ample empirical evidence that studying with cases is posi-
tively related to students’ study motivation across different domains (Hmelo-Silver, 2004; 
Thistlethwaite et al., 2012). Researchers have also found these effects specifically for teacher 
education when studying with cases, particularly when studying with video-based cases 
(Kramer et al., 2017; Moreno & Valdez, 2007).

(Pre‑service) teachers’ experience‑based knowledge and case‑based learning

The previous section discussed how the application of evidence-based knowledge about 
classroom management can be fostered by means of case-based learning. The resulting 
increased intensity and quality with which this scientific knowledge may be applied after 
having studied with cases prompts the question of how this impacts pre-service teach-
ers’ usage of other knowledge source that they may also rely on when confronted with 
classroom situations. Research has distinguished knowledge derived from scientific theory 
(also called formal knowledge) from knowledge derived from one’s own experiences as a 
teacher (also called practical knowledge; Fenstermacher, 1994). The latter can be, but does 
not necessarily have to be, in line with what scientific evidence  suggests to be effective 
teaching (Leikin & Levav-Waynberg, 2007; Zeichner, 1980). Different studies have shown 
that teachers rely on their practical experiences, rather than on their research-based knowl-
edge, when it comes to everyday teaching situations (e.g. Allen, 2009; Franke & Wecker, 
2017). In terms of case-based learning, the studies presented in the previous section did not 
investigate whether case-based learning also affects the degree of usage of other kinds of 
knowledge (like experience-based knowledge) when specifically theory-based knowledge 
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usage was fostered. On the one hand, it seems plausible that the intensified usage of sci-
entific knowledge reduces the degree to which already gained experience-based knowl-
edge is used because the former has become more prominent and is now easier to access 
from memory (Potvin, 2013). On the other hand, it seems plausible that experience-based 
knowledge is still used with the same intensity because it can be activated independently 
of the newly learned scientific knowledge and is usually automated (tacit) knowledge that 
can easily be applied and is still highly valued by the pre-service teachers (Allen, 2009; de 
Jong, & Ferguson-Hessler, 1996).

The present study

First of all, the present study aims at investigating if case-based learning with texts fos-
ters pre-service teachers’ ability to apply scientific theory to authentic classroom situa-
tions in formal teacher education. The present study focuses on learning from text-based 
cases as text-based cases are easy to be constructed and implemented and seem well-suited 
for pre-service teachers who are not experts yet (Syring et al., 2016). As the implementa-
tion of effective classroom management presents an especially high challenge for begin-
ning teachers (Chaplain, 2008), the present study focuses on knowledge development in 
this area. An important element in this study is the quasi-experimental approach, which 
features a meaningful comparison group that receives a highly comparable intervention so 
that specifically the effect of cases can be studied. In addition to knowledge application, 
the present study also considers the students’ intrinsic motivation during the intervention 
as an outcome measure, building on the positive effects found in previous studies (e.g. 
Hmelo-Silver, 2004). We focus on the motivational construct of situational interest, which 
researchers define as the motivational state of an individual evoked by the incentive struc-
ture of a (learning) environment (Durik & Harackiewicz, 2007; Krapp, 2010). This state of 
interest combines feelings of enjoyment and perceptions of value and personal importance 
(Harackiewicz & Knogler, 2017).

Furthermore, the present study seeks to find out to what degree pre-service teachers 
report relying on their theory-based knowledge and their practical experiences when con-
fronted with authentic classroom situations after having practiced applying scientific the-
ory to cases. As already stated, practical teaching experiences have been shown to strongly 
guide teachers’ behaviour in the classroom (Allen, 2009; Franke & Wecker, 2017).

Two different online learning environments were implemented, one in which pre-ser-
vice teachers studied with theoretical input and applied it to real-world text-based cases 
(treatment group) and one in which pre-service teachers studied with the same theoreti-
cal input and applied it to abstract theoretical models (comparison group). Thus, in the 
treatment group the link to real-world classroom cases should prevent knowledge compart-
mentalization and thereby inert knowledge. The application of knowledge to (additional) 
theoretical models was used as a task in the comparison group to realize a comparable 
complex tasks like that in the treatment group that would also require further usage of 
the information from the theoretical texts but not include any link to real-world situations. 
Both groups received instructional support in the form of sample solutions and additional 
theoretical input and studied with more than one case or theoretical model (multiple con-
texts). Thus, both groups received a comparably high-quality instructional intervention 
except for the factor be manipulated. An online learning environment was chosen to reduce 
instructor/experimenter bias (higher degree of standardization of material, interactions and 
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instructions; Reips, 2000) and to provide students with higher flexibility as to where and 
when they study.

Research questions and hypotheses

The present study investigated the following four research questions and tested the follow-
ing three hypotheses.

RQ1: Does case-based learning have a positive effect on pre-service teachers’ ability to 
apply scientific knowledge (as measured by a performance-based vignette test)?

H1 Pre-service teachers, who have studied with text-based cases, demonstrate a higher 
degree of productive scientific knowledge application (in a performance-based vignette 
test) than pre-service teachers who have not studied with such cases.

RQ2: Does case-based learning have a positive effect on pre-service teachers’ situ-
ational interest?

H2 Pre-service teachers, who have studied with text-based cases, report having experi-
enced higher situational interest (in the post-test) than pre-service teachers who have not 
studied with such cases.

RQ3a: Does case-based learning have a positive effect on the rate of scientific knowl-
edge usage?

H3a Pre-service teachers, who have studied with text-based cases, demonstrate a higher 
increase in their self-reported rate of using scientific theory than pre-service teachers who 
have not studied with such cases.

RQ3b: Does case-based learning have any effect on pre-service teachers’ self-reported 
rate of using their knowledge from their own practical experiences?

The present study did not formulate a hypothesis for his last research question as it 
wanted to investigate the effect of case-based learning on experience-based knowledge 
usage in an exploratory way.

Method

Sample and design

In the present study, 101 pre-service teachers participated, 51 in the treatment group and 
50 in the comparison group. The sample was one of convenience. The treatment group 
consisted of pre-service teachers (n = 40 females) who had attended a course on classroom 
management in the context of initial teacher education in a German university. Participants 
in the comparison group (n = 41 females) took the same course (except for the interven-
tion) half a year later. The pre-service teachers did not receive any grades in any of the two 
courses and were free to choose another course in the first week of the semester, if they did 
not wish to be part of a research study. Participants of both groups prepared for different 
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school types: 32.7% preparing for primary school, 44.6% preparing for lower and middle 
secondary track, 13.9% preparing for the highest secondary track and 8.9% preparing for 
special education. Most participants were enrolled in their third or fourth semester of their 
university studies (M = 3.56, SD = 2.07). In total, 89% of participants had some type of 
prior teaching experience (e.g. internships).

The study had a quasi-experimental design including pre- and post-test measures. Pre-
test and post-test questionnaires were administered as paper–pencil formats in a whole 
group setting in the second and sixth week of the courses, respectively. Filling in the ques-
tionnaires took approximately 30  min. As the first author was the instructor of the two 
courses, the intervention was implemented online by providing a digital learning environ-
ment for three weeks (weeks three to five with respect to the start of the term) to reduce 
experimenter bias. The participants were blind to the hypotheses.

Procedure and material

Both groups studied with the online material for three weeks and had to submit three 
assignments (one per week). Figure 1 depicts an overview of the design of the study. Each 
week, participants had to complete the same pattern of tasks; firstly, participants had to 
read a theoretical input on classroom management (4 pages) and then summarize its con-
tent. The first author of this study wrote these theoretical texts. She drew the contents from 
several textbooks and guidebooks on effective classroom management presenting scientific 
theories, empirical findings and guidance. The theoretical inputs focused on aspects such 
as Kounin’s theory on discipline and group management (Kounin, 1970), theories on main-
taining good student behaviour by using positive/negative consequences (Emmer et  al., 
2003; Landrum & Kauffman, 2006) and theories and strategies on how to support high-
needs students (e.g. Marzano et al., 2003).

After having read and summarized the theoretical input, participants in the treatment 
and comparison groups received different tasks, respectively. Participants in the treatment 
group studied with two real-world text-based cases from the area of classroom manage-
ment (chosen beforehand by the first author) every week. These cases were stored in a Wiki 
database and participants had to generate possible courses of action for the respective text-
based cases.

online

Week 2 Week 3 Week 4 Week 5 Week 6

Assignment 1 Assignment 2 Assignment 3

Pre-Test Post-Test

Tasks:
Read text
Apply to two 
cases/models

Tasks:
Read text
Apply to two 
cases/models

Tasks:
Read text
Apply to two 
cases/models

Solu�on 
assignment 1

Solu�on 
assignment 2

−
−

−
−

−
−

Fig. 1  Study design
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The first author had collected the text-based cases with a different group of pre-service 
teachers. Each student had implemented a real-world case that they had experienced or 
witnessed. The text-based cases represented complex situations of classroom disruptions 
including several students or complex situations with single students displaying behav-
ioural problems. Appendix A shows an example of such a text-based case.

Participants in the comparison group studied with two complex theoretical models of 
classroom management instead of the cases and had to relate the theoretical texts to these 
two models. Thus, they needed to reflect on the theoretical input derived from the texts 
against the background of more complex models of classroom management. The theoreti-
cal models were provided to the comparison group via a conventional learning manage-
ment system as this group was not required to study with the cases that the Wiki database 
provided.

In both groups, participants had one week to complete each assignment before they 
received the assignment for the next week. Participants had to answer all tasks per assign-
ment on two pages in total. After assignments 1 and 2, respectively, the first author made 
available sample solutions covering the application of the theoretical input to the text-based 
cases/theoretical models to the pre-service teachers. She informed the participants via 
e-mail with respect to the upload of the sample solutions and gave them the opportunity to 
read them. However, reading the solutions was not obligatory. Participants in both groups 
had the opportunity to access the sample solutions and the theoretical inputs from the pre-
vious sessions as well as some additional theoretical input (e.g. theory on how classroom 
conflicts arise) at any time throughout the intervention (instructional support). Except for 
uploading the assignments and the sample solutions and except for checking as to whether 
all students had submitted their assignments, no interaction between the lecturer and the 
students took place during the intervention. In the course weeks after the to-be-evaluated 
intervention, the comparison group also studied with cases so that this group also received 
the treatment that is thought to be more advantageous.

Instruments

The pre-test questionnaire assessed pre-service teachers’ productive application of class-
room management knowledge to authentic classroom situations (performance-based 
vignette test), their self-reported theory-based and experience-based knowledge usage and 
their socio-demographic variables. The post-test questionnaire again presented the perfor-
mance-based vignette test and assessed the students’ self-reported theory-based and expe-
rience-based knowledge usage. In addition, it assessed pre-service teachers’ intrinsic moti-
vation while having studied with the cases/the models and included a manipulation check.

Manipulation check: theory–practice connection

Pre-service teachers rated, on a self-constructed 6-point Likert scale (from 1-strongly disa-
gree to 6- strongly agree), whether they found that, during the intervention, theory had 
been connected to practice. The scale consisted of three items and was rated by the partici-
pants as part of the post-test questionnaire. An example of one such item is: “During the 
intervention it became clear how theoretical concepts apply to practice”. The Omega coef-
ficient (McDonald, 1999; measure of internal consistency) of the scale was 0.87.



 F. Baier et al.

1 3

Ability to apply classroom management knowledge (performance‑based vignette test)

In order to measure the degree to which pre-service teachers were able to apply scien-
tific knowledge on classroom management productively to authentic classroom situations, 
a vignette test was developed. The test was comprised of four text vignettes describing 
typical classroom situations from the area of classroom management, such as dealing with 
classroom disruptions, off-task behaviour or aggression (Khasinah, 2017). The vignettes 
were developed based on typical reports of these types of misbehaviours from teachers as 
found in textbooks or databases (e.g. Nolting, 2002; University of Münster, 2020). Appen-
dix B presents the vignette test. Pre-service teachers were asked to provide options for 
teacher action for each vignette (a large blank space below each vignette was supposed 
to invite them to provide several options). If pre-service teachers applied their scientific 
knowledge of classroom management productively, this would result in a higher number of 
options of teacher action in line with scientific theory and classroom management experts’ 
suggestions.

The pre-service teachers’ answers to the four text vignettes were analysed using quanti-
tative content analysis (Berelson, 1952; Krippendorff, 1989). The first author deductively 
developed a standardized coding scheme for each vignette, including adequate and inad-
equate options for teacher action to the presented situations according to scientific theory 
(the categories). As the classroom situations were complex, there were always several use-
ful options of teacher action (that could be taken in parallel). Furthermore, two experts 
in classroom management (with substantial knowledge about scientific theory, but also 
practical experience), who were not involved in the present study, were asked to provide 
potential options for teacher action to the four classroom situations. The first author added 
these options (if new) to the coding scheme. In a further step, the coding scheme was tested 
and inductively revised based on the answers of pre-service teachers in two pilot studies. 
Appendix C shows an excerpt of the coding scheme for vignette 2. A trained master coder 
first segmented the material of the present study into meaningful chunks and subsequently 
coded it based on the coding scheme. A second trained coder (reliability coder) indepen-
dently coded twenty per cent of the material to establish interrater-reliability (Syed & Nel-
son, 2015). Inter-rater reliabilities (Cohen’s kappa coefficient) were at least satisfactory for 
all vignettes: κcv1 = 0.87, κcv2 = 0.94, κcv3 = 0.87, κcv4 = 0.77.

Participants’ answers were evaluated based on the coding scheme and subsequently 
quantified. Participants received one point for each (qualitatively different) answer being 
in line with scientific theory on classroom management (see Appendix C). Participants 
received half a point for answers that were derived from scientific theory, but were not 
specific to the classroom situation under consideration (see Appendix C). Participants 
received no points for wrong answers, i.e. answers that either contradicted scientific theory 
or answers that were in line with scientific theory but inadequate in the classroom situation 
under consideration (thus being the wrong application of theory; see Appendix C).

For each participant, a sum score was calculated across the four text vignettes at the 
post-test. The internal consistency of the vignette test at the post-test was Ω = 0.67. At the 
pre-test, however, the test’s internal consistency was not satisfactory (Ω = 0.27). Calculat-
ing a sum score at the pre-test was, thus, not reasonable and the score on each text vignette 
was included individually as a covariate in an analysis of covariance. Other authors (e.g. 
Berger & Hänze, 2015; Bretz & McCLary, 2014; Hellermann et al., 2015) have described 
the same difficulty (low internal consistency at the pre-test). Low reliabilities are especially 
evident with performance assessments (Bacon, 2004) and may be due to the participants’ 
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lack of a coherent knowledge base prior to any instruction. Table 1 shows the mean scores 
across participants for each of the four vignettes (and the mean sum score across all 
vignettes at the post-test).

Intrinsic motivation – situational interest

Items from two subscales from the Intrinsic Motivation Inventory (Deci & Ryan, 2003) 
assessed pre-service teachers’ affective and cognitive situational interest at the post-test. 
The two subscales originally tap affective aspects of situational interest (in total 7 items) 
and cognitive aspects of situational interest (in total 7 items), respectively. To keep the test-
ing more economical, one common scale consisting of 4 items from the affective subscale 
and 3 items from the cognitive subscale was constructed and the items were adapted to the 
study context. Participants responded to the items on a 6-point Likert scale, ranging from 
1-strongly disagree to 6- strongly agree. An example item is: ‘I enjoyed studying with the 
online material very much’. The Omega coefficient was 0.88.

Self‑reported theory‑based and experience‑based knowledge usage

To assess the degree to which pre-service teachers rely on their knowledge from either 
scientific theory or personal experiences (when analysing classroom situations), self-report 
scales were used in the pre- and post-test. Participants gave their answers on a six-point 
Likert-scale, ranging from 1-strongly disagree to 6- strongly agree. The two scales (the-
ory-based analysis/experience-based analysis) consisted of two items each. The items of 
the scale on theory-based analysis are: ‘When analysing a classroom situation, I draw on 
theories from classroom management’ and ‘When confronted with a classroom situation, 

Table 1  Descriptive statistics and 
effect sizes for the vignettes

d = Cohen’s d (effect size pre/post intervention); TG Treatment Group, 
CG Comparison Group

Pre Post

M SD range M SD range d

Vignette 1
TG 1.03 0.77 0.00–3.00 1.43 0.78 0.00–3.00 0.40
CG 0.78 0.74 0.00–3.00 1.03 0.70 0.00–2.50 0.39
Vignette 2
TG 1.50 0.88 0.00–3.50 2.79 1.34 0.00–5.50 1.14
CG 1.41 0.86 0.00–3.50 2.23 1.11 0.00–5.00 0.65
Vignette 3
TG 0.40 0.42 0.00–2.25 1.96 1.26 0.00–5.00 2.85
CG 0.64 0.76 0.00–4.50 1.69 1.03 0.00–3.50 1.28
Vignette 4
TG 1.55 1.08 0.00–4.00 2.06 1.36 0.00–6.00 0.40
CG 1.44 1.01 0.00–4.00 2.18 1.29 0.00–6.00 0.64
Vignette test
TG – – – 8.24 3.35 0.00–16.00 –
CG – – – 7.13 2.93 1.75–15.50 –



 F. Baier et al.

1 3

I think about which teacher actions classroom management theory would suggest’. The 
Omega coefficient of this scale was 0.81in the pre-test and 0.91 in the post-test. The items 
of the scale on experience-based analysis are: ‘When analysing a classroom situation, I 
draw on my own practical experience’ and ‘When confronted with a classroom situation, 
I consider options of teacher action based on my own experiences from practice’. The 
Omega coefficient of this scale was 0.94 in the pre-test and 0.97 in the post-test.

Data analysis

An analysis of covariance (RQ1), an independent samples t-test (RQ2) and repeated-meas-
ures variance analyses (RQ3a/RQ3b) were conducted in SPSS (Version 25). Prior testing 
suggested that the assumptions for the respective analyses were sufficiently met (normal 
distribution, variance homogeneity, independence of the covariates and the treatment 
effect). For all of the hypotheses (H1-H3a), one-tailed hypothesis tests (as directed hypoth-
eses had been formulated) were employed. Research question 3b was tested two-sided. The 
significance testing was performed at the 0.05 level.

Results

Preliminary analysis & manipulation check

Participants in the treatment group did not differ significantly from participants in the 
comparison group in terms of gender [χ2(1) = 0.07, p = 0.80], semester of university 
study [t(99) =  − 1.73, p = 0.09], school type [χ2(3) = 1.82, p = 0.61], high school GPA 
[t(99) =  − 1.24, p = 0.22] and teaching experience [χ2(1) = 0.081, p = 0.78]. As the groups 
were comparable in all assessed control variables, these variables were not included in fur-
ther analyses.

The groups did not show statistically significant differences in terms of their produc-
tive scientific knowledge application in vignettes 1, 2, 3 and 4 in the pre-test [vignette 1: 
t(99) = 1.66, p = 0.10, d =  − 0.33; vignette 2: t(99) = 0.52, p = 0.61, d =  − 0.10; vignette 3: 
t(76,7) =  − 1.98, p = 0.051, d = 0.40; vignette 4: t(99) = 0.52, p = 0.60, d =  − 0.10]. More-
over, participants did not differ in their self-reported theory-based and experience-based 
analyses in the pre-test [theory-based: t(92) = 1.30, p = 0.20, d = 0.25; experience-based: 
t(94) =   − 1.05, p = 0.30, d = 0.23].

An independent samples t-test tested whether participants of the treatment group per-
ceived their intervention as more strongly relating theory to practice than the comparison 
group (manipulation check). Results showed that the treatment group reported higher the-
ory–practice connection than the comparison group [t(96) = 2.20, p = 0.03, d = 0.42].

Effect of case‑based learning on productive knowledge application (RQ1)

Results of an analysis of covariance showed a statistically significant effect for the factor 
group [F(1,93) = 3.41, p = 0.04, η2

p
 = 0.04]. Thus, in line with expectations (H1), the treat-

ment group showed a higher level of productive knowledge application after the interven-
tion than the comparison group in the vignette test, when controlled for performance in the 
individual vignettes at the pre-test. However, the effect size was small.
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Table 1 shows that both groups had partly similar gains in their productive application 
of classroom management knowledge from the pre- to the post-test in the individual text 
vignettes. The effect sizes for the measurement point are mostly medium or high for both 
groups.

Effects of case‑based learning on situational interest (RQ2)

In line with expectations, the results of an independent samples t-test revealed that the 
treatment group reported significantly higher situational interest [t(99) = 3.10, p = 0.00, 
d = 0.61] than the comparison group with a medium effect size (H2). Table  2 presents 
descriptive statistics.

Results on theory‑based and experience‑based analysis (RQ3a/RQ3b)

The results of a repeated measures ANOVA showed that both groups reported drawing 
more strongly (large effect size) on their theoretical knowledge when analysing classroom 
situations after the interventions [F(1, 90) = 74.68, p = 0.00, η2

p
 = 0.45]. However, contrary 

to expectations (H3a), the treatment group did not show a higher increase in self-reported 
theory-based analysis of classroom situations than the comparison group [F(1, 90) = 0.03, 
p = 0.44, η2

p
 = 0.00].

The present study further investigated the degree to which pre-service teachers reported 
relying on their knowledge from their own experiences when generating solutions to class-
room situations. The results of a repeated measures ANOVA showed that there was no 
change from the pre-test to the post-test in any of the two groups [F(1,93) = 0.34, p = 0.56, 
η
2

p
 = 0.00] and no significant interaction between group and measurement point [F(1, 

93) = 0.23, p = 0.63, η2
p
 = 0.00]. The descriptive results in Table 2 show that the empiri-

cal means of the scale are positive (equal to or above 4 on a 6-point Likert scale) for both 
groups at both measurement points, meaning that both groups rely on their own experi-
ences when analysing authentic classroom situations.

Table 2  Descriptive statistics of 
the self-report measures

d = Cohen’s d (effect size pre/post intervention); TG Treatment Group, 
CG Comparison Group

Pre Post

M SD M SD d

Theory-based knowledge usage
TG 3.51 1.02 4.68 0.76 0.80
CG 3.20 1.17 4.42 0.80 0.78
Experience-based knowledge usage
TG 4.09 1.22 4.08 1.22 − 0.01
CG 4.36 1.09 4.24 1.27 − 0.13
Situational interest
TG – – 4.99 0.61 –
CG – – 4.61 0.63 –
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Discussion

The present study found that case-based learning was slightly more effective in fostering 
pre-service teachers’ productive knowledge application than a similar intervention with-
out cases (RQ1). Furthermore, pre-service teachers studying with cases reported hav-
ing had higher situational interest while studying (RQ2). Both groups reported higher 
reliance on scientific theory when confronted with classroom situations after the inter-
ventions (RQ3a), but showed no change in their reliance on their practical experiences 
(RQ3b).

Interpretation of findings

The present study used case-based learning as a method to prevent inert knowledge and 
thus help bridge the research-practice gap, a prevalent problem in formal teacher education 
(e.g. Allen, 2009). Case-based learning has its theoretical justification in situated cognition 
models. As described in the Introduction, situated cognition models consider inert knowl-
edge to be a consequence of missing congruence between the context in which classroom 
management is studied (e.g. in university lectures) and in which it has to be applied (e.g. in 
the school classroom). The results of this study suggest that studying with cases was effec-
tive in establishing this congruence by relating textbook information to real-world class-
room problems (positive manipulation check).

Furthermore, the results can be interpreted as being in line with the first hypothesis and 
those previous empirical studies that found case-based learning to be more effective in 
terms of productive knowledge application than other, more theoretical and less contextu-
alized teacher education courses (e.g. Hmelo-Silver et al., 2009). Nevertheless, the effect 
the present study found was small and thus may not be of practical relevance. As previous 
empirical evidence on the effectiveness of case-based learning in teacher education was 
rather limited (when compared to its high popularity) and many studies had suffered from 
rather weak comparison groups (e.g. Gold et al., 2013), this study provides important addi-
tional insights into the intrinsic effect of case-based learning. Many previous studies were 
concerned with video-based cases and the study of professional vision as outcome measure 
(e.g. Gold et al., 2013; Hellermann et al., 2015). Thus, the present research complements 
these previous studies by demonstrating that studying with text-based cases may also be 
suited to develop knowledge that can be applied and bridge the research-practice gap.

However, as already mentioned, the effect size for case-based learning in the present 
study was small and the comparison group demonstrated a substantial, partly similar gain 
in its productive knowledge application from the pre-test to the post-test. The fact that the 
comparison group also received a systematic, engaging instruction on classroom manage-
ment could explain this finding. Pre-service teachers in the comparison group also had 
to solve tasks that required higher-order thinking; they had to relate the studied theory to 
more complex theoretical models. Thus, it is probable that pre-service teachers in the com-
parison group also gained a deep-level understanding of the theory, which is an impor-
tant precondition for being able to apply the respective knowledge (Renkl et  al., 1996). 
Moreover, studying with the input from textbooks alone could have prevented knowledge 
compartmentalization (and thus inert knowledge) by showing, through general recommen-
dations for actions in the classroom, how classroom management as presented by formal 
teacher education connects to real teaching situations (Renkl et al., 1996).
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In line with the second hypothesis, the treatment group found the intervention to be 
more interesting than the comparison group. This result concurs with prior research that 
has shown that students experience higher situational interest (e.g. enjoyment) when study-
ing with cases (Moreno & Valdez, 2007; Thistlethwaite et al., 2012). Motivation theories 
also suggest that increasing the meaningfulness of a learning subject results in increased 
situational interest (Schiefele & Schaffner, 2015). Studying with cases is a meaningful task 
as the cases present relevant situations that pre-service teachers will probably encounter in 
the future (Moreno & Valdez, 2007).

The present study found that both groups showed a similar increase in their reported 
usage of theory-based knowledge from the pre-test to the post-test (RQ3a). Thus, although 
the treatment group showed a marginal better improvement in its ability to use this knowl-
edge, both interventions seemed to have been effective in increasing the pre-service teach-
ers’ perceptions of more generally relying on this knowledge and accessing it when analys-
ing classroom situations. The theoretical input pages (including general recommendations 
for actions in the classroom) may have been sufficient in creating a knowledge base that 
seems suitable to draw upon. The present study further found that both groups did not 
change in their experience-based analysis of authentic classroom situations (RQ3b). Thus, 
even though pre-service teachers relied more strongly on scientific theory after the inter-
ventions, they still reported making use of their own practical experiences. This finding is 
in line with theoretical assumptions and empirical findings showing that practical teach-
ing experiences strongly seem to guide teachers’ behaviour in the classroom (Franke & 
Wecker, 2017). The pre-service teachers’ reliance on their knowledge from their own prac-
tical experiences may be explained by the nature of this knowledge. Knowledge derived 
from own experiences through informal learning is usually automated (tacit) knowledge 
that can easily be applied (de Jong, & Ferguson-Hessler, 1996).

Strengths and limitations

The present investigation compared studying theory and applying it to cases with study-
ing the same theoretical contents without the application to cases but instead to theoretical 
models. Both groups received the same structure and timing of online assignments and 
completed the tasks in individual work with the same amount of instructional support. 
Thus, the interventions of both groups were highly comparable, except for the manipulated 
variable: providing information from complex real-world everyday classroom situations. 
This is an advantage over several previous studies from which the isolated effect of using 
cases on scientific knowledge application is difficult to deduce (e.g. Gold et al., 2013; Hel-
lermann et al., 2015).

Nevertheless, the present study also has several limitations. First, the design of the study 
was quasi-experimental since the pre-service teachers were not assigned randomly to the 
two different interventions, thus, the effects of participant self-selection cannot be entirely 
ruled out. History effects present another threat to the study’s internal validity; the com-
parison group engaged in the instruction six months after the treatment group and different 
external events may have occurred during their intervention and influenced the outcome. 
Maturation and re-test effects cannot be ruled out for both groups.

Secondly, the text vignettes measuring the pre-service teachers’ ability to apply their 
scientific knowledge productively were of reduced complexity as compared to real-life 
classroom situations (and the text-based cases). Therefore, it cannot be concluded from the 
performance in the vignette test, that pre-service teachers would also apply their knowledge 
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in real teaching situations in which quick decision-making is required. The present study 
did not consider long-term effects of the interventions on the pre-service teachers’ actual 
teaching behaviour. It is likely, however, that pre-service teachers backdrop to their naïve 
conceptions and subjective theories of classroom management in stressful situations that 
require quick decision-making (Korthagen & Kessels, 1999).

Finally, the vignette test could not reliably assess pre-service teachers’ prior abilities 
to apply scientific knowledge to classroom situations. As the test had low internal consist-
ency at the pre-test, each of the four text vignettes was included as an individual covariate 
rather than calculating a sum score. One reason for the low internal consistency may have 
been that the pre-service teachers have little knowledge about classroom management at 
the beginning of the course, so that their test responses were not consistent with a mean-
ingful scale (Bacon, 2004).

Implications and conclusion

Although case-based learning was slightly more effective in the present study (RQ1), the 
pre-service teachers studying without cases also substantially gained in their knowledge. 
Therefore, case-based learning may not necessarily be the only panacea to avoid inert 
knowledge. Hence, future studies should explore further which other methods are also well 
suited to foster productive knowledge application. To this end, it seems fruitful to more 
strongly consider the several causes of inert knowledge suggested in the literature (e.g. 
insufficient conceptual knowledge, knowledge compartmentalization; Renkl et  al., 1996) 
when designing learning environments.

Overall, the employment of text-based cases in formal teacher education appears 
promising as the pre-service teachers in the present study reported high situational inter-
est (RQ2). High situational interest may have long-term positive effects on the pre-service 
teachers’ general appreciation of formal teacher education (Palmer, 2004). Future stud-
ies should also investigate complex relationships among the different outcomes that were 
investigated in the present study. For example, it is possible that higher situational interest 
while studying with cases leads to higher (mental) effort and attention in the learning situ-
ation which in turn has a positive effect on the quality and intensity of knowledge applica-
tion (Renkl et al., 1996).

As text-based cases are economical to be constructed, distributed and updated, these 
may be employed by a large number of teacher educators. Thus, all in all, it seems worth-
while to investigate further the effectiveness of studying with text-based classroom cases in 
formal teacher education.

Appendix A

An example of the real‑life cases that pre‑service teachers in the treatment group 
received

Setting: 6th grade, very heterogeneous students.
In general, the class is very loud. The students argue a lot, get up from their seats dur-

ing lessons and frequently interrupt the teacher when she is explaining something. When 
the class gets very loud, the teacher rings a bell and counts backwards from ten. Those 
students, who are still talking after the countdown, receive a warning. If they have received 
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several warnings, they have to copy the school rules and have to reflect on their misbehav-
iour. Furthermore, their parents have to sign the extra work. However, some students are 
indifferent concerning these measures and refuse to do their extra work. The teacher is still 
very young and tries to be patient. By talking individually to students after the lesson she 
tries to find solutions. However, it is difficult for her to stand her ground; many students 
know this and take advantage of the situation by disrupting the lesson again and again. 
This is very distracting for those students who try to learn something; they are not able to 
concentrate and a lot of time is wasted.

Appendix B

Vignettes that were used to measure productive knowledge application

Vignette 1

Lisa is a 3rd grade student in your class. She has bad grades in many subjects. Further-
more, she is known to many teachers as she tries over and over again to disrupt their les-
sons; Lisa starts to sing loudly whenever something happens she does not like. Imagine 
you are Lisa’s teacher. What would you do in the acute situation (Lisa starts singing again, 
while you are explaining something at the whiteboard) and why?

Vignette 2

Tim is an 8th grade student in your class. He frequently stands up during your lessons, 
punches his classmates or provokes them with swear words. In addition, he is disrespectful 
of you as a teacher, he does not do his work and he often disrupts your lessons with inter-
jections that have nothing to do with the current topic. How would you, as a teacher, solve 
this conflict in the long run?

Vignette 3

Marie and Anna are 5th grade students in your class. While you are explaining something 
at the whiteboard for about five minutes, Marie and Anna exchange news about their week-
end in a whisper. How would you behave in this situation as a teacher and why?

Vignette 4

Mrs. Knapp’s students enter the classroom, talking loudly to each other. Mrs. Knapp enters 
the classroom. The class does not become quieter. Mrs. Knapp raises her voice and shouts: 
‘I would like to start! Take your seats!’ It is still noisy. Mrs. Knapp (furiously): ‘I’ve run 
out of patience! If this takes any longer, we will make up for the lost time at the end of the 
lesson!’ It gets a little quieter. Mrs. Knapp: ‘We will read a short story, now.’ A student: 
‘Who cares?’.

Imagine that many of Mrs. Knapp’s lessons are just like that. What advice would you 
give Mrs. Knapp in order to improve her situation in the classroom?
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Appendix C

Excerpt of the coding scheme for vignette 2

Categories Code Points

Not codable: too vague or wrong answers:
Too vague: Help Tim (no further specification as to how)
Wrong answer: Systematically ignore Tim’s behaviour (although ignoring a student’s 

misbehavior can be useful in some situations, e.g. minor disruptions, it is not useful in the 
present situation because Tim punches his classmates)

…

998 0

Focus on Tim’s positive behaviours/notice positive behaviours and reinforce them (e.g. 
Token system); do not only focus on his negative behaviours (e.g. disruptions, swear 
words)

(why: praise has proven to be more effective than punishment alone; aggressive students 
often get negative feedback, only)

1 1

… 2 1
Take time and talk to Tim about his problems after lesson in a more private setting
(why: do not embarrass him in front of the class, do not disrupt the lesson for a longer time, 

be able to prepare oneself for the talk)
(half a point because answer is principally correct but not specific to Tim and his individual 

problem; answer would apply to many high-needs students)

3 0.5

… 4 0.5
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