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Chapter 23

Promoting Digitally Supported Inquiry
Learning in Diverse Classrooms Through
Teacher Training

Patrizia Weidenhiller, Susanne Miesera, and Claudia Nerdel

23.1 Introduction

The heterogeneity of students involves diverse learner needs. This is why inclusive
teaching concepts are needed to enable all students to participate, especially in sci-
ence education and its specific processes and procedures, like inquiry learning.
Inquiry-based learning is an active method of learning. It begins with posing ques-
tions, problems, or scenarios, and can involve scientific methods, such as conduct-
ing experiments. The process of generating one’s own hypotheses and
problem-solving approaches is important. In this complex process, many barriers
can arise, such as the handling of materials and instructions (Stinken-Rosner &
Abels, 2021) or methodological difficulties, e.g. hypothesizing, reflecting on mea-
surement inaccuracies (Baur, 2018). However, there are many possibilities, for
example, to prepare the scientific work methods in a differentiated and student-
oriented way. This could be through their graduated complexity, the level of abstrac-
tion and the observation level (Bruckermann et al., 2017). Another approach can be
the targeted use of digital media, which may enable access and avoid barriers
through multimedia design (Kerres, 2018). In order to effectively use digital media
to promote inquiry learning and reduce barriers, teachers need professional knowl-
edge and competencies in inclusion and digitization and how to link them.

P. Weidenbhiller (D<)
Institute for Biology Education, LMU Munich, Munich, Germany
e-mail: Patrizia.weidenhiller @bio.lmu.de

S. Miesera (2<) - C. Nerdel (0<)

Associate Professorship of Life Sciences Education, Technical University of Munich,
Munich, Germany

e-mail: Susanne.miesera@tum.de; Claudia.nerdel @tum.de

© The Author(s) 2024 325
K. Korfiatis et al. (eds.), Shaping the Future of Biological Education Research,

Contributions from Biology Education Research,

https://doi.org/10.1007/978-3-031-44792-1_23


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-44792-1_23&domain=pdf
mailto:Patrizia.weidenhiller@bio.lmu.de
mailto:Susanne.miesera@tum.de
mailto:Claudia.nerdel@tum.de
https://doi.org/10.1007/978-3-031-44792-1_23#DOI

326 P. Weidenhiller et al.

23.2 Theoretical Background

Following the Index for Inclusion, inclusion is about minimizing all barriers in edu-
cation and learning for all students (Boban & Hinz, 2003, p. 11). This broad under-
standing of inclusion encompasses all dimensions of heterogeneity that may present
barriers, such as gender, ability, special education needs, religion, and more. In
terms of teachers’ professional knowledge, this shows a need in pedagogical knowl-
edge, which encompasses the pedagogical aspects of teaching and the individual
needs of students. Pedagogical knowledge (PK), together with content knowledge
(CK) and technological knowledge (TK), forms the basis for the TPACK model,
which describes teachers’ professional knowledge as the interplay of the different
knowledge domains (Mishra & Koehler, 2006). CK refers to the subject matter
being taught and goes beyond the scope of the school subject matter. PK includes
the pedagogical aspects of teaching and the individual needs of students. TK
includes the handling and knowledge of digital media and their application. In addi-
tion, the intersections of the individual disciplines are considered (Fig. 23.1). The
intersection of pedagogical content knowledge (PCK) describes the didactic con-
texts of instructional design. This is specifically about the didactic preparation of
subject matter content for the needs of the students. Technological content knowl-
edge (TCK), on the other hand, is the knowledge of the technical and digital appli-
cations used in the subject matter. The intersection of technological pedagogical
knowledge (TPK) realizes the use of digital media and technical possibilities tai-
lored to the needs of the students. The eponymous intersection of the three areas of
technological pedagogical content knowledge — TPACK — unites them to form the
professional knowledge of teachers. TPACK thus describes teachers’ knowledge of
how technologies can be used for a specific content, considering the needs of the
students. In addition to professional knowledge, there are other factors that influ-
ence teaching actions. These include among others attitudes, motivation and self-
regulation (Baumert & Kunter, 2006). If we take a closer look at attitudes, we can

Fig. 23.1 Teachers’
professional knowledge:
TPACK Modell.
Representation according
to (Mishra & Koehler,
2006)
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see that positive attitudes together with high self-efficacy expectations are an impor-
tant predictor of planned behavior (Fishbein & Ajzen, 2010).

Based on the theory of planned behavior, it can be seen that these factors are
multiple and interact with each other (Fishbein & Ajzen, 2010). Thus, attitudes are
just as decisive in achieving a desired behavior as self-efficacy expectations and
subjectively perceived norms. These in turn are influenced by beliefs, which are
based on background factors. The background factors are divided into three catego-
ries: personal factors relate to, among other things, general attitude, intelligence or
emotion; social factors include, for example, age, gender or education; information-
related factors, on the other hand, refer to the experience and knowledge of the
respective person on a particular issue (Fishbein & Ajzen, 2010). The interaction of
these entire factors ultimately leads to behavior that can be observed. By measuring
individual factors, more or less reliable statements can be made about future behav-
ior. In the field of inclusive education, correlations have already been proven in
studies. For example, teachers with positive attitudes towards inclusion show more
effective teaching for all students (Jordan et al., 2009). Attitude and self-efficacy are
predictors of planned behavior in inclusive teaching (Sharma & Jacobs, 2016).
Another finding is that attending courses on inclusion has a positive impact on atti-
tudes toward inclusion (Sharma, 2012; Miesera & Gebhardt, 2018; Miesera & Will,
2017). Similarly, teachers’ attitudes towards digital media are decisive for their
implementation in the classroom (Eickelmann & Vennemann, 2017). All of these
findings indicate that attitudes and self-efficacy expectations are important factors
in the implementation of specific instructional practices. For both fields, inclusion
and digitization, there are already study results and valid assumptions on which to
build. However, in order to apply these general statements about inclusive teaching
and the use of media to subject-specific problems, such as inquiry learning, the top-
ics must be examined in conjunction with one another.

23.3 Aim of the Study and Research Question

The aim of the study is to prepare teachers specifically for the use of digital media
in heterogeneous classes in biology lessons. In particular, the heterogeneity dimen-
sions of ability and special needs will be focused on in order to investigate the use
of digital media in scientific work methods. On the one hand, the question arises
whether the targeted knowledge transfer in an intervention has an effect on the self-
assessment in the TPACK domains. On the other hand, the teachers’ attitudes toward
the topics of inclusion and digitization will be investigated, which will lead to the
question of what connections exist between the self-assessment in the TPACK
domains and the attitudes toward inclusion and digitalization.
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23.4 Methods

23.4.1 Design and Intervention

The study design consists of a teacher training with pre and post survey. Biology
teachers from Bavarian secondary schools took part in a one-day digital teacher
training session dealing with “digitally supported inquiry learning for all students”.
The study was verified and approved by the Bavarian State Ministry of Education
and Cultural Affairs. Participation in both the study and the training was voluntary
and unpaid. The training aimed at increasing teachers’ self-efficacy assumptions
according to the TPACK model as shown in Fig. 23.2 (Mishra & Koehler, 2006).
Therefore, teachers planned and performed an experiment on the enzymatic brown-
ing of apples, which was digitally supported in all phases: planning, implementa-
tion, evaluation (Weidenhiller et al., 2022). In addition, they considered the needs of
students and elaborated on possible barriers. The outcome of the training was a
planned experiment supported by digital media to differentiate the phases of the
inquiry process. The teachers focused on the heterogeneity of their own classes and

-
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Fig. 23.2 TPACK content in the intervention
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differentiated according to the needs of the students. Participants were randomly
assigned to three experimental groups. The experimental groups differed in the
instruction phases in advance of the work phase. The first group focused on the
design of digital media, media didactics, and the use of digital media in science
teaching (a.o. Hamilton et al., 2016, Kerres, 2018; Mayer, 2005; Mayer & Pilegard,
2014; Puentedura, 2006; Sweller, 2005). The second group focused on approaches
to inclusive didactics, concepts for differentiation and their implementation in sci-
ence lessons, as well as legal aspects of inclusion in Bavaria (a.o. Reich, 2013,
2014; Stinken-Rosner et al., 2020). The last group had an integrated format for the
instructions. This included the mentioned aspects of digital media from the first
experimental group, as well as the aspects of differentiation of the second group.
The pre-post survey contained scales about teachers’ attitudes toward digitaliza-
tion and inclusion. The scale attitudes toward digitalization addressed different
aspects of learning with digital media, such as anchoring in the curriculum, influ-
ence on the teaching level and on the student’s activity (Vogelsang et al., 2019). The
scale attitudes toward inclusion contained two main constructs: ‘schooling and sup-
port’ and ‘social inclusion’ (Kunz et al., 2010). Furthermore, the survey covered
self-efficacy assumptions regarding inclusion and digitalization in accordance with
the TPACK model (modified according to Graham et al., 2009; Weidenhiller, in
preparation). For this purpose, the TPACK scales of Graham et al. (2009) were
modified and adapted to the content of the intervention. In total, five scales were
used: TK, TPK, TCK, TPACK, DILAS (digitally supported inquiry learning for all
students) (Weidenhiller, in preparation). The TK scale asks about the use and pro-
duction of various media, such as presentations, videos, shared documents, or
e-books unrelated to teaching. TPK is about the differentiated design of teaching
materials or action sequences through the use of digital media. The TCK scale, on
the other hand, contains items on the extent to which digital media help to make
scientific phenomena easier to understand. The TPACK and DILAS scales now
include questions about the instructional use of digital media in science. TPACK
focuses on the general use of media in science lessons, whereas the DILAS scale
deals specifically with science working methods in different class compositions.

23.4.2 Sample

The intervention took place from June 2021 to January 2022 as one-day teacher
training sessions. A total of 141 Bavarian secondary school biology teachers (70%
female) were trained in small groups of up to 10 people. The matched data sets of
pretest and posttest correspond to approximately one-third of the total sample and
are almost equally distributed across the three experimental groups (Table 23.1).
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Table 23.1 Sample

Digital media Inclusion Integrated total
Participants 40 43 58 141
Posttest (matched with pretest) 22 (17) 25 (16) 24 (19) 72 (52)

Table 23.2 Rasch analysis of the scales

Person separation Item separation

Scale (items) Likert-Scale (Reliability) (Reliability)
Attitude inclusion: EZI (11) 0-5 2.22(.83) 7.22 (.98)
Attitude digital Media (10) 0-3 1.98 (.80) 3.28 (.91)
TPACK (8) 04 2.67 (.88) 6.02 (.97)
TCK (7) 0-5 2.43 (.86) 2.49 (.86)

TPK (6) 0-5 2.34 (.85) 9.98 (.99)

TK (10) 0-5 2.63 (.87) 12.46 (.99)
DILAS (9) 0-5 2.38 (.85) 6.76 (.98)

23.5 Data Analysis and Results

A Rasch analysis was performed to determine the quality of the scales. The calcula-
tions were performed on the matching data sets with pretest and posttest and were
carried out with the Winsteps software. A high person separation (>2) and reliability
(>0.8) implies a sensitive instrument (with enough items), which distinguish
between high and low performers (Boone et al., 2014). A high item separation (>4)
and reliability (>0.9) implies that the sample is large enough to have a good confir-
mation of the item difficulty hierarchy (ibid.). This means a high construct validity.
The real reliabilities and separation indices for all scales are quite satisfactory,
except for the item separation and reliability of the TCK scale and the item separa-
tion of the attitudes to digital media scale, which are below the desired values
(Table 23.2).

A major advantage of the Rasch analysis in contrast to classical test theory is that
the response format is not assumed to be metric. The Rasch analysis calculates the
difficulty of the items and the ability of the individuals and reports them on the same
scale in units of logits, which is presented in a Wrightmap. As an example, the
Wrightmap of the Attitude toward Inclusion scale is shown (Fig. 23.3). The struc-
ture of the Wrightmap is as follows: On the left side of the map we see the persons,
represented as “X”. These are plotted according to their person ability. The higher
up a person is, the more capable they are. In the middle we see the “M”, which rep-
resents the mean ability of the cohort. On the right side we see the items, which are
plotted by difficulty. The higher up an item is, the more difficult, or harder to agree
with, the item is. For example, the item EI10 stands out, because it seems to be very
difficult. In the translated version, the item reads, “If learners with special educa-
tional needs spent most of their time in regular classes, they would also receive all
the support there that they would otherwise have in a small class or special school”.
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Thus, agreement with this item indicates that the same support is available at a regu-
lar school as at a special school. This question about support does not seem to be
easily answered in the affirmative by the teachers. In comparison, the question
about social inclusion, for example, can be affirmed more easily in this scale, as
item EI12 shows. EI12 reads as follows: “The more time learners with special edu-
cational needs spend in a regular class, the more likely they are to be treated well by
other classmates in their class”. The original factor analysis of the attitudes towards
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inclusion scale (EZI) shows two components (Kunz et al., 2010). The first compo-
nent “Schooling and Support” consists of seven items, the second component
“Social Inclusion” consists of four items. The item structure of this factor analysis
is also reflected in the Wrightmap in this study. The upper box in Fig. 23.3 repre-
sents component 1. The lower box represents component 2. From this arrangement
in the Wrightmap, we can now assume that overall the items dealing with social
aspects of inclusion are easier to agree with than direct support in the class. Further
calculations without anchoring item difficulty in the posttest did not show a differ-
ent arrangement. Thus, the difficulty of the constructs seems constant before and
after the intervention. As a second example, the DILAS scale is considered. In terms
of content, the scale deals with inquiry learning processes in science, such as experi-
mentation and modeling with digital media in heterogeneous classes. Over the items
TP11 —TP14, the degree of heterogeneity in the class is varied from homogeneous
(TP11) to heterogeneous in performance (TP12) to behavioral problems (TP13) and
special educational needs (TP14). The level of digitalization remains the same. In
items TP15-TP19, the level of digitization varies from no digital media (TP15) to
digital instruction (TP16), digital observation (TP17), digital measurement (TP18),
and purely digital laboratories (TP19). The class is always described as heteroge-
neous without more specific information. As shown in Fig. 23.4, the difficulty of the
items correspond to the increasing level of digitization and diversity as described
above. The more digital media intervene in the doing science process or the more
explicitly diversity is described, the more difficult the item is rated. In terms of the
teachers’ self-efficacy, this means that the higher the level of digitization and diver-
sity, the less confident the teachers feel. To compare pretest and posttest results, the
item difficulty of the pretest was anchored and then the person ability was calcu-
lated on the posttest. The mean of person ability in pre- and posttest is highlighted
by circles in Fig. 23.4. The mean of the item difficulty is set to zero. The mean
person ability on the pretest is below the mean item difficulty. In comparison, the
posttest shows an improvement in mean person ability, which is now above the
mean item difficulty. This means that an improvement in teachers’ self-efficacy
assumption occurred in the course of the intervention. This visual difference is also
statistically detectable. The one-way repeated measures MANOVA is significant,
as shown in Table 23.3. In order to calculate the differences of the scales in pretest
and posttest, first the person abilities for the respective scale at the respective time
of measurement were calculated. The item difficulties were anchored as described
above. The person abilities were compared between the measurements using a one-
way repeated measures MANOVA. There were significant improvements in
teacher ratings after the intervention, F(7, 45) = 6.791, p < .001, partial n*> = .514,
Wilk’s A = .486. These calculations were made across the three groups. The univari-
ate testing shows an improvement of the following scales: Attitudes towards digital
media, TPACK, TCK, TPK and DILAS. By this improvement, a positive impact of
the intervention on teachers can be identified.

The pretest shows medium to strong correlations between the scales TPACK,
TCK, TPK, TK, and DILAS (Table 23.4). These correlations show a close
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Fig. 23.4 Wrightmap
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Table 23.3 univariate testing of the one-way repeated measure MANOVA (Greenhouse Geisser)

Scale df F p df(error)
Attitude inclusion 1.00 2.238 141 51.0
Attitude digital media 1.00 4.385 .041 51.0
TPACK 1.00 33.056 <.001 51.0
TCK 1.00 28.901 <.001 51.0
TPK 1.00 4.510 .039 51.0
TK 1.00 1.153 187 51.0
DILAS 1.00 11.214 .006 51.0

interconnectedness of the scales and suggest that the assumed individual compo-
nents of the self-efficacy assumption in the TPACK domain influence each other.
There is also a weak correlation between attitudes towards digital media and the
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Table 23.4 Pearson correlations of the TPACK model scales

Pretest Pearson correlation N = 54 Posttest Pearson correlation N = 53
TPACK |DILAS |TPK TCK TPACK |DILAS |TPK TCK
DILAS | .687%** 520
TPK 563 413 568 637
TCK .616%* A34%% | 550%* 537 .623%% | JR5%
TK 508 S504%% 1 605%*F | 516%F | 518%* S14%% 1 669%*F | 639%*

** Correlation is significant at the 0.01 level (2-tailed)

Table 23.5 Comparison of the three experimental groups

V1: digital media V2: inclusion V3: integrated

(N=17) (N =16) (N=19)
Attitude inclusion 0.40 (SD = 0.86) 0.04 (SD = 1.07) —0.03 (SD = 1.18)
Attitude digital media 1.91 (SD =1.57) 1.96 (SD = 1.70) 1.31 (SD =0.92)
TPACK 1.68 (SD = 1.63) 1.99 (SD =2.52) 1.64 (SD = 1.86)
TPK 1.30 (SD =2.02) 0.57 (SD =2.36) 0.57 (SD = 1.96)
TCK 0.36 (SD =1.22) —0.72 (SD = 1.34) —0.13 (SD = 1.41)
TK 1.06 (SD = 1.60) 0.82 (SD =1.38) 0.66 (SD = 1.73)
DILAS 0.27 (SD = 1.26) 0.41 (SD = 1.48) 0.37 (SD = 1.24)

TPK self-efficacy assumption (r = 0.293, p = 0.031). The scale attitudes toward
inclusion do not correlate with any other scale in the pretest.

In the posttest, the existing correlations remain (Table 23.4), but the scale atti-
tudes toward digital media no longer correlate with TPK, but with TPACK (r = 0.299,
p = 0.03). However, what is much more interesting is that there is a correlation
between the scales attitudes toward inclusion and attitudes toward digital media
with a medium effect (r = 0.316, p = 0.021), which was not there in the pretest. One
interpretation could be that the two topics of inclusion and digital media are no
longer understood in such a detached way as they were before the intervention and
they are now thought of in a more linked way.

Comparing the three experimental groups, it is noticeable that there are no sig-
nificant differences (Table 23.5). Again, the person abilities between the groups
were tested for the single constructs. Afterwards, a group comparison between the
three experimental groups — digital media, inclusion and integrated — was calcu-
lated. The one-way MANOVA found no statistically significant differences between
the groups on the combined dependent variables, F(14, 86) = 0.521, p = 914, partial
n? = .078, Wilk’s A = .850. Despite supposed differences due to different instruc-
tional phases, no significance occurs, either because the groups are too small and
thus the deviations are too large, which is reflected in a high standard deviation, or
because no effects could be obtained. Table 23.5 shows the mean values and stan-
dard deviations of the three groups.
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23.6 Discussion and Practical Implications

In summary, the following main findings can be described. Systematic variation in
the instructional phase shows no difference in teachers’ attitudes or self-efficacy
assumptions. Attitudes toward inclusion are stable across the intervention, whereas
attitudes toward digitization change. In the attitude towards inclusion, the questions
about social inclusion are much easier to agree with than the questions about ade-
quate support. The correlation between the two scales indicates a stronger link
between the topics after the intervention. There are weak correlations, if any,
between attitudes and self-efficacy assumptions, arguing for separate constructs.

The aim of the study was to promote teachers specifically for the use of digital
media in heterogeneous classes in biology lessons. Following the theory of planned
behavior (Fishbein & Ajzen, 2010), it can be assumed that the goal has been
achieved because positive attitudes and high self-efficacy assumptions are strong
predictors for a desired behavior, in this case, the targeted use of digital media for
differentiation in doing science. The results show significant improvements in atti-
tudes toward digital media and in self-efficacy expectations in the TPACK domains.
As discussed earlier, teachers with positive attitudes and with high self-efficacy
expectations are more likely to demonstrate a desired behavior in inclusive teach-
ing compared to teachers with more negative attitudes and lower self-efficacy
expectations (Sharma & Jacobs, 2016). The significant improvement now allows the
assumption that the teachers feel more competent in using digital media for inquiry
learning in heterogeneous classes. Consequently, it can be assumed that the use of
digital media in inquiry learning may be more frequent in future lessons, adapted to
the needs of the students. However, this remains an assumption derived from theory,
which must be verified, for example, through follow-up interviews.

Looking at the second research question (What are the relationships between the
TPACK domains and attitudes?), it is important to note that the attitude scales deal
separately with the domains of digital media and inclusion, whereas the TPACK
scales require an intertwined approach. The TPACK scales (and the DILAS scale)
deal with the intertwining of digital media and subject content and student needs.
Within these constructs, correlations among the scales occurred in both the pretest
and posttest. This is as expected, as the domains are strongly interrelated due to the
technological component.

The attitude scales, on the other hand, are less linked to the TPACK domains than
expected. Although there are weak correlations between attitudes toward digital
media and individual TPACK domains, these are neither strong nor consistent
across pretest and posttest. A stronger linkage was assumed here because the
TPACK scales used constructs of both inclusion and media use. The limited preva-
lence of this shows that attitudes are a rather independent construct. The theory of
planned behavior assumes that both attitudes and self-efficacy assumptions are
influenced by beliefs, which in turn are influenced by background factors (Fishbein
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& Ajzen, 2010). Accordingly, only little cross-talk between attitudes and self-
efficacy assumptions appeared here. The intervention seems to promote these two
areas separately. It is all the more interesting that there is a correlation between
attitudes toward inclusion and digitization in the posttest. These two constructs were
still considered completely independently in the pretest. The linking of the two top-
ics in the intervention therefore may has an effect here.

The Attitude Towards Inclusion scale shows that teachers find it easier to rate
social aspects of inclusion positively than support aspects. This evaluation remains
constant across the intervention. This is not in line with expectations, as the inter-
vention focused strongly on the promotion of individual needs of students, but the
social aspects were not in the foreground. One possible explanation is that attitudes
themselves are a construct that is difficult to change. The underlying beliefs and
factors have developed over long periods of time and require a lot of effort to change.
The reportet changes of attitudes towards inclusion after an intervention in Miesera
& Gebhardt (2018) and Miesera & Will (2017) belong to long term interven-
tions. Accordingly, it can be assumed that a one-day intervention does not have the
power to change them. Overall, multi day events in teacher training are considered
more effective (Lipowsky & Rzejak, 2019, 2021). If we look at the DILAS scale, we
see that teachers feel more confident the fewer digital media are used for scientific
work and the more homogeneous the class is. This effect also remains constant, with
the mean person ability increasing significantly after the training. In conclusion, this
shows on the one hand the challenge of integrating innovations into the classroom
and adapting them to heterogeneous needs, and on the other hand an improvement
in self-efficacy.

In the post-test, we did not find any differences in the scales between the three
intervention groups. The main change in the experimental design was the theoreti-
cal input in the instruction phase at the beginning. The experimental part and the
discussion were basically the same in all three groups. Accordingly, we can say that
the theoretical part of the training has too little influence to be measured with these
scales. Rather, it can be assumed that application knowledge in the other phases of
the training leads to the effect or overlaps the effect of the groups, or that the teach-
ers already have a lot of knowledge, which makes a sharp separation of the groups
impossible. This suggests, in accordance with the scientific discussion, that the atti-
tude and self-efficacy assumptions do not only change based on theoretical discus-
sion (Fishbein & Ajzen, 2010). Rather, other factors, such as experience, perceived
control, and others, influence these personal characteristics as well (Fishbein &
Ajzen, 2010). This effect is reflected in the significant improvements in almost all
scales after the intervention. This suggests that the intervention itself is effective.
Overall, it can be concluded that after the intervention, teachers feel more confident
in using digital media during inquiry learning in heterogeneous classes and have
more positive attitudes than before. According to the theory of planned behavior and
the results of several studies as discussed (Eickelmann & Vennemann, 2017; Jordan
et al., 2009; Sharma & Jacobs, 2016), we can conclude that the teachers may use
more digital media for differentiation in future because of their attitudes and self-
efficacy assumptions in the TPACK areas.



23 Promoting Digitally Supported Inquiry Learning in Diverse Classrooms... 337

The following implications for teacher training can be derived from these results.
Since there were no differences between the groups, none of the options can be
emphasized. It is necessary to verify to what extent the instructional phase can be
shortened or shifted in order to make it more effective. For example, the inclusion
and digitalization of instruction could come into play after the barriers to the experi-
ment identified. The practical phase should be placed more at the center of the train-
ing. Together with the subsequent discussion, it is a more effective component of the
training than the instructional phase tested in this study. Overall, when designing
teacher training, care should be taken to think about the increasing heterogeneity of
students and incorporate it into the design. By linking the topics in the training, it is
possible to provide teachers with differentiated options for action in the classroom
through increased self-efficacy. However, there is the limiting factor that the train-
ing was offered as a webinar. In this respect, it is not possible to directly control
what the teachers actually did in the instruction phase. Even with the camera
switched on, it is not possible to guarantee that the teachers were not otherwise
occupied outside of the work phases. The following additional limitations still need
to be included in the results. There was only a small experimental group with 54
matching pre-posttests. Participation in the tests was voluntary and therefore the
rate was only 50% and even lower for the matching data sets due to incorrect codes.
Results are limited to secondary teachers. For future research, face-to-face sessions
should be tested to examine instructional phases, while ensuring that teachers are
not distracted. In addition, a better response rate would be expected. This would
allow the possibility to verify the results of this study. To anchor the topic of inclu-
sion, another practice phase could be integrated into the training, in which differen-
tiation methods are run through by the teachers themselves, as in the previous
practice phase. Another idea would be a training course of at least two sessions,
which would allow for practical testing in the school, to see if this could improve
teachers’ attitudes.
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