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ABSTRACT

Ajzen’s Theory of Planned Behaviour emphasises that a person’s beliefs and competencies are crucial in terms of
their behavioural intentions. When transferred to the implementation of a new curriculum, it can thus be
hypothesised that teachers’ competencies and beliefs would be the core antecedents of a successful imple-
mentation. The context of this study is the new module curriculum ‘Media and ICT (M&I)’ that was introduced in
the German-speaking part of Switzerland in 2017. It requires teachers to possess media didactics and techno-
logical competencies. This study investigates the current state of teachers’ competencies as well as their beliefs
about the new module curriculum M&I. In addition, the relationship between these competencies and beliefs and
the teachers’ intention to implement this new curriculum in the classroom is tested. An online survey was
administered to 203 teachers. The results show that teachers’ competencies only have an indirect effect on their
intention to teach M&I when it is mediated by their beliefs (i.e., their readiness to innovate and self-efficacy).
Direct effects were found between teachers’ readiness and their M&I-related self-efficacy and their intention
to implement the new curriculum in their classrooms. The current study contributes to the promotion of digi-
talisation in the educational field by highlighting the effects of teachers’ beliefs and their competencies.
Regarding practical relevance, the findings of this study can guide and support the professionalisation of teachers
and their initial and further training pertaining to M&I.

1. Introduction

As a response to the ongoing digital transformation that affects all
areas of everyday life, digital and media-related content is also
increasingly being integrated into school curricula, and teachers are
being asked to teach this content to students. This development is also
taking place in Switzerland, the country where the present study was
conducted. Swiss authorities launched the implementation of a new
module curriculum ‘Media and ICT’ (M&I)1 in public schools in all of the
21 German-speaking cantons of Switzerland in 2017 (Educa.ch, 2020).
This school reform brought new requirements for teachers in terms of
learning content and the didactics of digital literacy. Studies show that
teachers and their beliefs about reforms, as well as their competencies,
contribute to the curriculum’s implementation process in schools in an
essential way (Waffner, 2020). Therefore, in this study, teachers are

considered to be key personnel for the successful implementation of the
new M&I module curriculum. Fitria and Suminah (2020, p. 71) refer to
teachers as “agent[s] of change”, as they can evoke changes in a positive
manner that is needed for a reform, contribute to its implementation or,
on the contrary, dampen or completely hamper it. In this context of the
module curriculum implementation process, their competencies, and in
particular the beliefs of the teachers, play an important role (Educa,
2021). As the M&I reform process has not yet been completed and no
data are available on the monitoring of implementation, this study aims
to address this research gap and intends to take a closer look at teachers
as agents of change during the implementation process. More
concretely, to what extent the teachers’ beliefs and competencies are
related to their intention to implement M&I in their teaching is inves-
tigated. The findings of the study deepen the current knowledge of
Ajzen’s (1991) Theory of Planned Behaviour, in which, in addition to
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beliefs, competencies are added to the model to further understand the
intention towards behaviour. This examination may reveal areas where
teachers’ beliefs and competencies are inconsistent with reform efforts,
thereby enabling reformers and curriculum developers to target poten-
tially problematic conflicts.

2. Teachers as actors of change for the implementation of the
M&I module in Switzerland

In the research on national curriculum implementation, the bottom-
up view of curriculum reform plays an important role. Here, the teacher
is seen as the central actor in the change process, “as it is teachers, who
the real effects that individual political decisions finally have in practice
and the success or failure of the implementation of a reform, hinge on”
(Dostal, Wang, Nuangchalerm, Brosch, & Steingartner, 2017 p. 3). An
important aspect of this research area is the psychological processes that
influence teachers’ behaviour (Underwood, 2012). Research indicates
that educational developments may encounter resistance from teachers
in the school context (e.g., Wallace & Priestley, 2011). Among other
things, the relationship between teachers’ views and the introduction of
ICT subjects or the expansion of curricula plays an important role in
whether they support, accept or reject curricular innovations (e.g.,
Webb & Cox, 2004). Moreover, the M&I module curriculum met resis-
tance from many stakeholders in Switzerland. Some initiatives even
called for a computer-free classroom (e.g., Kanton Bern, 2016). This
perception is not very conducive to the implementation process, as the
Swiss Department of Economics, Education and Research (Departement
fiir Wirtschaft, Bildung und Forschung, 2017, p. 57) has pointed out that
the digital transformation in schools will only take place if teachers are
convinced that this transformation is important for students’ life in so-
ciety in general. However, this can only succeed (Departement fiir
Wirtschaft, Bildung und Forschung, 2017) if teachers not only have
positive beliefs about digitalisation and M&I but also have the M&I
competencies to drive this school improvement forward.

Consequently, teachers’ beliefs and M&I competencies about the
current reform efforts need to be examined. However, there has been no
empirical investigation of the beliefs and M&I competencies of teachers
yet in the context of the implementation process of this new module
curriculum. Therefore, in the context of a larger Swiss National Science-
funded project ‘reform@work (Grant #188867), this study aims to find
out to what extent teachers’ beliefs and competencies are related to their
intention to implement M&I in their teachingz.

3. Teachers’ ICT and media competencies and beliefs as
influential factors for the implementation of the M&I curriculum

In addition to the studies about reform processes in schools, in the
context of digitalisation processes at schools, the term ‘teacher readi-
ness’ is used to describe the possibility, willingness and motivation of
teachers to integrate digital resources into their teaching. The extent of
this readiness and the success of its use depends on two characteristics:
their competencies and beliefs (Educa, 2021). Studies suggest that
teachers who are convinced of the added value of digital resources are
crucial for those digital resources to be used in a pedagogically mean-
ingful manner (Educa, 2021). It has also emerged that despite significant
investments in digital technologies over the past 30 years, the extent of
their use in schools is low (Ertmer, 2005; Fickelmann & Vennemann,
2017). Teachers who do not have the sufficient skills to integrate digital
resources into their teaching or who are convinced that such integration
will have no effect or even a negative effect on teaching and learning
tend not to use the existing resources effectively (Ertmer, 2005; Petko

2 The overall project is still ongoing and is the only one in Switzerland
investigating the implementation of the M&I module curriculum. Therefore,
this investigation is not only up to date but also unique.
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et al., 2018; Vannatta & Fordham, 2004).

Further, teachers’ M&I competencies are presented in more detail in
Sections 3.1, and 3.2 will focus on teachers’ beliefs. Section 3.3 reports
on the current empirical state regarding teachers’ competencies and
their beliefs related to ICT and the use of digital tools®.

3.1. Teachers’ competencies related to the M&I curriculum

Various theoretical models and approaches are available regarding
the knowledge that the teachers need to act professionally in the context
of digitisation in schools. In the international context, the European
Commission developed the European Framework for the Digital
Competence of Educators (DigCompEdu). DigCompEdu captures and
describes 22 elementary competencies divided into six sub-areas: Pro-
fessional Engagement, Digital Resources, Teaching and Learning, Eval-
uation, Learner Orientation and Advancing Learners’ Digital
Competencies (Caena & Redecker, 2019). This framework can be used to
support the development of (national) digital competence models.
Compatible with the European reference framework is the Technological
Pedagogical and Content Knowledge (TPACK) model (Mishra & Koeh-
ler, 2006). The TPACK model offers the possibility of capturing re-
quirements for the teachers in ICT teaching, focussing on their
professional knowledge (Schmid et al., 2020). It differentiates three
different types of knowledge that form the basis for mastering digital
transformation in the classroom: Technological Knowledge (TK), Con-
tent Knowledge (CK) and Pedagogical Knowledge (PK). TK refers to
knowledge related to hardware, software and associated devices, as well
as the use of digital media (e.g., creating an online blog or using a
streaming platform). PK defines knowledge related to the pupils’
learning behaviours, structuring instruction (e.g., creating a
problem-based lesson), the knowledge of different learning theories and
the evaluation of the pupils’ performance regardless of the content made
available to them. Lastly, CK refers to knowledge about the subject
without including pedagogical-didactic considerations, such as the
knowledge related to the basic functioning of search engines (Link &
Nepper, 2021). The overlap of these knowledge types extends the model
to include Pedagogical Content Knowledge (PCK), Technological Con-
tent Knowledge (TCK), Technological Pedagogical Knowledge (TPK) as
well as Technological Pedagogical Content Knowledge (TPCK). Thus,
PCK refers to the knowledge involved in teaching content knowledge in
the classroom (e.g., a lesson on how to use different search engines). The
knowledge about the existence and characteristics of different technol-
ogies as well as forms of instruction without reference to a specific
content, such as distance learning, is understood as TPK, while TCK is
the knowledge about how technologies and digital support services can
be used to present content in different ways. The last knowledge type
TPACK is defined as the “knowledge of how to use different digital
media to teach and learn specific subject content” [translated by the
Author], i.e., delivering a lesson that involves creating a blog post about
using search engines (Nepper, 2021, p. 145).

The challenge that arises for educational systems with different
curricula is to translate these models to the specific national context.
Numerous countries have already addressed this challenge by devel-
oping competency models for teachers based on the DigCompEdu and/
or TPACK models that incorporate contextual specificities at the na-
tional or regional level (e.g., The Norwegian Digital Competence
Framework for Teachers, see Rubio et al., 2019). Recent reviews indi-
cate that the applicability of TPACK for a competency assessment is
valid (e.g., Binder & Cramer, 2021). In the Swiss context, the M&I

3 As the M&I module curriculum is only taught in Switzerland in its form, the
current empirical state of research refers to similar subjects or curricula [e.g.,
Information and Communication Technology (ICT) or Science, Technology,
Engineering and Mathematics Education (STEM)] or to the use of digital tools
during teaching.
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competency model was developed for the first time as part of the
introduction of the M&I module curriculum (Grgic, 2023). The M&I
competency model distinguishes between four different competency
facets: Application Knowledge, Content Knowledge, Didactics of M&I
and Interdisciplinary Pedagogical and Didactical Knowledge. Applica-
tion Knowledge includes the ability of teachers to handle the devices,
program on their own, recognise and describe system or technical errors,
perform administrative tasks digitally and be familiar with data
handling. Content Knowledge summarises the knowledge of the basics of
media and computer science education (i.e., recognising cyber
bullying). The facet Didactics of M&I is understood as the ability of
teachers to use the module curriculum and then to design (interdisci-
plinary) lessons from it as well as to use current and appropriate tools,
methods and teaching materials. Further, Interdisciplinary Pedagogical
and Didactical Knowledge includes the knowledge of the basic didactic
principles. The didactic principles involve, for example, dealing with
heterogeneity in the classroom and encouraging pupils to think and act
independently. To investigate teachers’ M&I competencies, the M&I
competency model will be applied for the first time in this study.

3.2. Teachers’ beliefs and Ajzen’s theory of planned behaviour

Understanding and predicting teachers’ behaviour in the context of
digitalisation has been a central focus of educational research (e.g.,
Prasse, 2012). In this context, the Technology Acceptance Model (TAM)
(Davis, 1989) and the Theory of Planned Behaviour (TPB) (Ajzen, 1992)
have emerged as influential models for elucidating behaviour related to
technology acceptance and general behavioural intentions, respectively.
The TAM (Davis, 1989) aims to explain how individuals accept and
adopt information technology. It posits that two main factors influence
an individual’s intention to use technology: perceived usefulness and
perceived ease of use. In contrast, the TPB, developed by Ajzen in 1991,
offers a broader perspective on behavioural intentions. The TPB posits
that behavioural intentions are influenced by three main factors: atti-
tude towards the behaviour, subjective norms, and perceived behav-
ioural control. The TPB provides a comprehensive framework for
understanding and predicting a wide range of behaviours. By accounting
for social pressure and support, the TPB provides a more in-depth un-
derstanding of behaviour. In addition, the TPB incorporates the concept
of perceived behavioural control, which recognises that individuals’
beliefs about their ability to control their behaviour influence their in-
tentions. This factor increases the predictive power of the TPB by ac-
counting for self-perceived constraints on or facilitators of behaviour.
Although more recent models of the TAM, called TAM3 (Venkatesh
et al., 2003), have included additional external variables to address this
research desideratum, the very limited concept of attitude continues to
be criticised (Straub, 2009). Since the TPB integrates both individual
and social factors and acknowledges the influence of subjective norms
on behavioural intentions, it seems more appropriate for the present
study. Recognising the benefits of the TPB, the upcoming study will
contribute to the growing research on curricular changes regarding
digitalisation in schools (Dostal et al., 2017) by applying this theoretical
framework to teachers’ intentions to teach M&I and thus implement the
new M&I curriculum module. Ajzen’s Theory of Planned Behavior
(1991) has been used as a theoretical framework to examine teacher
behaviour in a number of studies (e.g., Wu et al., 2022; Strelow et al.,
2020). Ajzen (1991) assumes as mentioned before, three components
that together impact the behavioural intention: the attitude towards the
behaviour, the subjective norm and the perceived behavioural control.

First, attitude towards behaviour refers to the personal conviction
regarding the intended behaviour. In the school context, it can be
explained by the readiness to innovate. Prasse (2012, p. 50f.) defines
readiness to innovate as “a general personal disposition regarding
openness [...] to innovative behaviour [...]” [translated by the Author].

Emmrich (2010) adds that the content of the pedagogical innovation
can refer to the development and/or application of new teaching
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materials, teaching concepts and changed framework conditions. In the
context of the implementation of the module curriculum M&I, peda-
gogical innovation takes place, for example, by creating new framework
conditions by establishing two annual weekly lessons in cycles two and
three” (Deutschschweizer Erziehungsdirektorenkonferenz, 2015) or by
creating new teaching materials closely tied to new teaching concepts.
Finally, the willingness for further education in the field of M&I is also
part of the readiness to innovate.

Second, the subjective norm describes the perceived social desirability
of the intended behaviour (Ajzen, 1991). In the context of M&I, this
could mean that the principal demands and promotes M&I and is
strongly committed to digitalisation at their school. At the same time,
the teacher attaches great value to the demands and views of the prin-
cipal or that the whole team in the teacher’s school attaches great
importance to digitalisation and that everyone is interested in
adequately introducing and implementing the M&I module curriculum.
Therefore, the value that is attributed to implementing M&I into class-
room teaching by the significant others in the school context (e.g., the
principal and the colleagues) can be described as the ‘subjective norm’.

The third component — perceived behavioural control — describes the
conviction of having the desired behaviour under control and carrying it out.
Ajzen (1991) assumes that the more positive the subjective conviction is
towards the target behaviour, the more likely it is that the behaviour will
be carried out. The perceived behavioural control is most compatible
with Bandura’s (1977) concept of self-efficacy. Self-efficacy refers to a
person’s conviction that they can cope with new or difficult situations
and challenges with their own strengths (Bandura, 1977). A significant
finding of Bandura (1977) was that people usually only start an action if
they are convinced that they can indeed master it successfully. In this
study, the introduction of the M&I module curriculum is seen as a new
challenge, as it is an unfamiliar new subject area for many teachers.
Emmrich (2010) emphasises the relevance of self-efficacy expectations
and cites empirical studies (e.g., Edelstein, 2002; Schwarzer & Jerusa-
lem, 2002) that state teachers’ self-efficacy expectations as a central
aspect in the context of innovation. For example, Schwarzer and Jeru-
salem (2002) assume that teachers with low self-efficacy expectations
tend to prefer easy and safe teaching activities, as they feel overwhelmed
by innovative planning and have little confidence in themselves. In
contrast, teachers with high self-efficacy expectations are more willing
to try out new materials and innovative didactic approaches, while
showing a greater willingness to experiment with methods (Allinder,
1994; Guskey, 1984).

Ajzen (2011) points out that in TPB, information about the de-
terminants of a behaviour is contained in a person’s behavioural,
normative and controlling beliefs. The theory points to a variety of
personal or demographic variables that may influence individuals’ be-
liefs. Ajzen (2011) assumes that these factors influence intentions and
behaviour indirectly through their effects on the proximate de-
terminants of the theory. The fact that the introduction and integration
of ICT strongly depend on the characteristics of the teachers, such as
their age and gender, has already been pointed out in previous studies
(e.g., Lawrence & Tar, 2018). As the research findings related to the
differences between teachers’ gender and age in terms of their intention
to teach ICT are different (e.g., Gomez-Trigueros & Yanez de Aldecoa,
2021; Kollia et al., 2020), they are used as control variables in the
present study without any prior assumption.

4 The Swiss education system divides mandatory schooling into three cycles:
the first cycle covers kindergarten and grades 1 and 2 of primary school. The
second cycle comprises grades 3 to 6 of primary school. The third cycle com-
prises grades 7 to 9 which constitute lower secondary education in Switzerland
(Bildungsdirektoren-Konferenz Zentralschweiz [BKZ] Geschaftsstelle, 2022).
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3.3. Empirical state of research on teachers’ competencies and beliefs
regarding M&I

Overall, attitudes toward ICT and TPACK play a crucial role in
technology integration in schools and have been the focus of many
empirical studies (e.g., Backfisch et al., 2020; Liu, 2011; Sang et al.,
2010). Many studies have investigated either only the influence of
TPACK (e.g., Yang et al., 2021) or the influence of the beliefs (TPB) (e.g.,
Teo et al., 2016) of the (preservice) teachers on their intention to teach
ICT or use different digital tools in the classroom. Again, other studies
gathered both theoretical constructs but did not put them in a concrete
relation (e.g., Sointu et al., 2017). Other research findings (Backfisch
et al, 2020) only show the relationship between one individual
component of TPB (in that study: self-efficacy) and teacher knowledge
(TPACK). Thus, the authors were able to demonstrate that the
self-reported technological knowledge predicted teachers’ self-efficacy
(Backfisch et al., 2020). Due to the differing scientific discourse, a re-
view study (Biirger et al., 2021) was conducted. Biirger et al. (2021)
summarised empirical findings between 2010 and 2020 on the role of
TPB in relation to the use of digital technologies in teaching. The re-
searchers found a significant positive effect of beliefs on the intention to
use and the actual use: the stronger the beliefs are, the more likely
teachers are to use technology in the classroom. However, this literature
review did not include studies that also examined teachers’ compe-
tencies in this area.

In the last decade, TPACK and TPB have increasingly been surveyed
in a combined manner in studies. Studies that have examined both
theoretical constructs include Habibi et al. (2022) and Cheung and
Cheung Tse (2021). The former found that attitude (f = .778) and
technological knowledge ( = .396) had strong significant influences on
teachers’ behavioural intention whereas subjective norms and perceived
behavioural control had no significant influence on whether the teachers
taught STEM. In comparison, Habibi et al. (2022) obtained divergent
results. In this study, the subjective norm was the strongest predictor ($
= .445), followed by perceived behavioural control (5 = .281). TPACK
facets as well as attitude were estimated to be insignificant regarding the
teachers’ intention to use technology. These different results could be
due to the fact that the subjective norm, depending on the prevailing
culture in a country, can be classified as more or less significant in
predicting an intention. Likewise, the differences can also be attributed
to the degree to which the use of digital tools in the classroom or
teaching ICT is required (Yang et al., 2021).

The study addresses the research gap by linking both constructs
(beliefs and competencies). In addition, mediation can be assumed since
Bandura (1977) also speaks of competence beliefs in the context of
self-efficacy expectations. This indicates that the expectation of
self-efficacy stems from the belief in one’s competence. This means that
having the required competencies to successfully complete a task will
probably lead to higher self-efficacy beliefs. On the other hand, low
competence can lead to low self-efficacy beliefs. Schwarzer and Jeru-
salem (2002) also assume that evaluating one’s own effort and its re-
sults, i.e., the presence or absence of competence, promotes self-efficacy
beliefs. Therefore, in the present study, it is assumed that the influence
of competence is mediated by self-efficacy and thus leads to behavioural
intention. Similarly, this study assumes that competence mediates
behavioural intention through the willingness to innovate since in-
dividuals with greater knowledge or competence are also more likely to
be willing to use this knowledge in their M&I teaching. Prasse (2012)
notes that in the area of ICT use by teachers, it is assumed that some
conditions, such as willingness to innovate, have a moderating or
mediating influence on the relationships postulated in the TPB and/or
may have a direct effect on behaviour. Therefore, in the context of this
study, it is believed that high M&I competence can boost a teacher’s
confidence to try out new ideas and use innovative approaches with
conviction in their M&I teaching. If a teacher feels that they lack suffi-
cient M&I competence to innovate, they may be less open to new
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teaching approaches and thus have no intention of teaching M&I.
4. Research question and hypotheses

The following main question was addressed to meet the purpose of
the current study: What is the relationship between teachers’ beliefs and
competencies and their intention to teach M&I? It is assumed that the
teachers’ M&I-related competencies are directly associated with their
readiness to innovate (Hypothesis 1), their self-efficacy (H2) and the
intention to teach M&I (H3). Furthermore, it is expected that teachers
who show a high readiness to innovate (H4), who have high self-efficacy
beliefs (H5) and who teach in a school team with support that is
conducive towards M&I (H6) are more willing to form a behavioural
intention (e.g., teachers wanting to implement the M&I modular cur-
riculum). Furthermore, it is assumed that there are indirect effects of
competencies on the intention to teach M&I, mediated by the teachers’
self-efficacy (H7) and their readiness to innovate (H8). In addition, the
role of the background variables ‘gender’ and ‘age’ (which represent the
control variables) on their intention to teach M&I were investigated.
Fig. 1 depicts the full model for the proposed study.

5. Method
5.1. Design and sample

A cross-sectional design was applied. Teachers filled in an online
survey between November 2021 and January 2022. Participation was
voluntary. The teachers were assured that their data would remain
anonymous, and 203 Swiss teachers teaching classes from kindergarten
to sixth grade participated in this study. They were selected because they
belonged to the school grades that were affected by the reform. The
teachers also participated in the larger research project ‘reform@work’.
The teachers were between 22 and 63 years old (M = 39.91, SD =
10.56). Also, 166 (81.8%) were female, 36 (17.7%) were male and one
(0.5%) was non-binary. Their average working experience was 15 years
(M = 15.08; SD = 10.30).

5.2. Measures

5.2.1. Self-perceived M&I competencies

Teachers” M&I competencies were examined by relying on the M&I
competency model (Grgic, 2023). This competency model is structured
according to four different competency facets: Application Knowledge,
Content Knowledge, Didactics of M&I and Interdisciplinary Pedagogical
and Didactical Knowledge®. An example item for the competence facet
‘Content Knowledge’ is ‘I can explain how data can be lost and know the
most important measures to avoid this’®. The participants were asked to
rate 30 items on a scale from 1 (strongly disagree) to 5 (strongly agree).

5.2.2. Beliefs

Here, Teacher’s attitude towards behaviour was operationalised using
the scale ‘readiness to innovate’ developed by Emmrich (2010; 5 items; 1
=nottrue to 4 = very true; e.g., I want to integrate M&I into my teaching,
even if it means more effort’). The scale ‘subjective norm’ refers to the
M&I school context (adapted from Papanastasiou & Angeli, 2008; Scholl
& Prasse, 2000; Teo, 2011; 9 items; 1 = strongly disagree to 4 = strongly
agree; e.g., ‘The team at our school shows great interest in the M&I
module curriculum’). The teachers’ perceived behavioural control was
operationalised by assessing the teachers’ self-efficacy regarding M&I
using the items of teachers’ self-efficacy expectations based on

S After statistical checks on the validity of the M&I competency model, the
four competency facets were reformulated (see Chapter on ‘Data Analysis’).

6 All items presented in this paper were translated from German to English by
the author.
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Teachers' readiness
to innovate

H1 M&I school context

Intention

H2

Teachers' M&l
competencies

J

Teachers' M&il
krelated self-efficacy

H3

[ Background variables: Gender, Age ]

Fig. 1. Model design

Pfitzner-Eden et al. (2014) (10 items; 1 = not at all convinced; 9 =
completely convinced; e.g., ‘How confident are you in your ability to
create lessons related to the M&I module curriculum?’).

5.2.3. Behaviour intention

The 14 items of the scale of ‘behaviour intention’ [adapted according
to the specifications from Ajzen (1991) and Francis et al. (2004)] were
adapted to fit the context of the M&I module curriculum (3 items; 1 =
strongly disagree to 4 = strongly agree; e.g., ‘I am confident that I will be
teaching M&I this school year’).

5.2.4. Age and gender

Based on Ajzen’s (1991) suggestion, the influence of background
variables on teachers’ intention to teach M&I were also assessed in this
study. To do this, teachers indicated their gender [‘male’ (0), ‘female’ (1)
or ‘nonbinary’ (2)]. For the analysis, only male and female teachers were
considered, as the group of “non-binary” teachers was too small (n = 1).
Teachers indicated their age in years.

5.3. Data analysis

The completed data from the survey was entered into the Statistical
Package for Social Science IBM SPSS Statistics (Version 27) (Pallant,
2016) before being transferred to MPLUS 8.6 (Muthén & Muthén,
1998-2021) for further analysis. A maximum likelihood estimator
(MLR) was used, which provides standard errors and a chi-square test
statistic that are robust to non-normality and nonindependence of ob-
servations. The number of missing values per item was low, reaching a
maximum of 5.9% in one of the competency facets scales. No systematic
missing patterns were revealed. Missing values were estimated by using
the full information maximum likelihood (FIML) procedure.

Data analysis consisted of three main steps. First, the construct val-
idity (confirmatory factor analyses) and reliability of the measures
(Cronbach’s alpha) were assessed. After that, descriptive statistics and
intercorrelations were computed. In a third and final step, the hypoth-
eses were tested by applying SEM examining the relationships between

teachers’ beliefs, competencies and behavioural intentions.

The fitness of the SEM for this study was checked using chi-square
(Xz), the comparative fit index (CFI), the standardised root-mean-
square error of approximation (RMSEA) and the standardised root
mean square residual (SRMR) (Schermelleh-Engel et al., 2003).

6. Results
6.1. Confirmatory factor analyses and reliability of the used measures

In the confirmatory factor analyses (CFA) and the subsequent SEM,
item parcelling was applied as the sample size was not too large. In this
study, the latent variable ‘subjective norm’ was constructed into three
parcels. By applying item parcelling to the analysis, the reliability and
relationships with other variables was improved and the model was less
complex (Matsunaga, 2008). For the latent variable ‘M&I competency’,
the four competency facets were used as indicators for the subscales to
model M&I competency. Two minor changes were made to increase the
validity of the model. The original competency facet ‘Application
Knowledge’ was renamed to ‘ICT Knowledge and Application’, and
‘Content Knowledge’ was renamed to ‘Media Literacy Knowledge and
Application’. The items about the basics of computer science education,
which previously belonged to the competency facet ‘Content Knowl-
edge’, were now moved to the facet ‘ICT Knowledge and Application’.

As depicted in Table 1, the fit indices of all measurement latent
variables were satisfactory. Also, the internal consistency (Cronbach’s
Alpha) proved to be high.

6.2. Descriptive statistics and intercorrelations

Descriptive statistics and bivariate correlations between the latent
and control variables are displayed in Table 2. Overall, the M&I com-
petency facets have been rated medium to high, regarding the empirical
mean and all competency facets correlate positively weakly to strongly
with each other (Cohen, 1988).

Regarding TPB beliefs, it can be stated that teachers had medium
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Table 1
Fit indices of latent constructs: Factor Analyses and Cronbach’s alpha values.

Cronbach’s  y? P CFI
o

Latent Variables RMSEA  SRMR

.93
.75

5.43
2.84

.065
241

.980
.996

.093
.046

.032
.018

M&I competencies

Readiness to
innovate
(attitude
towards
behaviour)

M&I school context
(subjective
norm)

Teachers’ M&I-
related self-
efficacy
(perceived
behavioural

.82 .00 .000  1.000 .000 .000

91 54.63 .007  .969 .060 .041

control)

Intention .89 86.07 .029  .960 .062 .051

Note. chi-square (y%), comparative fit index (CFI), the standardised root-mean-
square error of approximation (RMSEA), standardised root mean square resid-
ual (SRMR).

scores regarding their self-efficacy in the area of M&I as well as for their
readiness to innovate and the perceived subjective norm. Further,
teachers’ beliefs correlate positively with each other. These are medium
to strong effects (Cohen, 1988).

The correlations between M&I competency (as well as competency
facets) and teachers’ beliefs can be indicated as significantly moderate to
strong (Cohen, 1988). The participating teachers indicated a moderate
to strong tendency to teach M&I in the future. This dependent variable
correlates significantly weak to strong with all variables. The strongest
positive correlation is found between ‘Intention’ and ‘M&I
competencies’.

6.3. Teachers’ competencies and beliefs and their relationship with
behavioural intention - applying SEM

In order to test the proposed conceptual model (see Fig. 1), structural
equation modelling was applied. The model fit showed to be an
acceptable fit (y* = 938.523; df = 541; p = <.001; CFI = 0.882; RMSEA
= 0.061 [90% CI = 0.055/0.068]; SRMR = 0.086).

The results revealed direct association between teachers’ M&I
competencies and their readiness to innovate (f = .693, p < 0.001) and
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between teachers’ M&I competencies and their M&I-related self-efficacy
(p = .693, p < 0.001). Hence, hypotheses 1 and 2 were supported.
However, there was no direct association between teachers’ M&I com-
petencies and their intention to teach M&I (f = .117, p = .319; rejection
of hypothesis 3). Significant relations were observed between teachers’
readiness to innovate and the teachers’ behavioural intention (f = .318,
p < 0.01), their M&I related self-efficacy and behavioural intention (8 =
.337,p < 0.01). Thus, hypotheses 4 and 5 were supported. No significant
relation could be detected between the teachers’ perceived subjective
norm (i.e., M&I school context) and behavioural intention (f =.209,p =
.146), which leads to the rejection of hypothesis 6.

Further, indirect significant effects were found from teachers’ com-
petencies mediated via their self-efficacy (8 = .233, p < 0.01) and their
readiness to innovate (f = .221, p < 0.01) on their intention to teach
M&I, which confirm hypotheses 7 and 8.

Concerning teachers’ gender and age, the results provide additional
explanations about teachers’ intention to teach M&I. Male teachers were
found to be more positive in their behavioural intention than female
teachers (f =.139, p < 0.01). Furthermore, older teachers formed less of
an intention to teach M&I than their younger colleagues (f = —.102,p =
.069), even if this result just missed the significance level. Altogether,
70.8 % of the variance in teachers’ behavioural intention to teach M&I
in the classroom was explained by the model (see Fig. 2).

7. Discussion

The complexity of the factors influencing teachers’ intention to teach
M&I, and thus what influences the decision to implement the new M&I
module curriculum, cannot be overstated. Ajzen (1991) conceptualised
intention towards a behaviour as a product of three interrelated beliefs.
The results of this study partly confirm Ajzen’s (1991) conceptualisation
of the theory of planned behaviour as the attitude towards the behaviour
(readiness to innovate) and the perceived behavioural control (teachers’
self-efficacy) affecting the teachers’ intention to teach M&I. These be-
liefs correspond to previous studies that explain their importance for a
desired behaviour (e.g., Emmrich, 2010). As can be derived from the
results of this study, the teachers are open to the new module curriculum
and show a high readiness to innovate. Likewise, the self-efficacy
expectation in this subject seems to have a positive effect on their
intention to teach M&I. This result is consistent with the findings of
Cheung and Cheung Tse (2021). The subjective norm (M&I school
context) is not directly related to teachers’ intention to teach M&I, as
shown by the results of this study and also by Cheung and Cheung Tse

Table 2
Number of items (I), means (M), standard deviation (SD), the range of the items and bivariate correlations between the variables.

Model 1 n M SD Range 1 a) b) c) d) 2 3 4 5 6 7

1. M&I competencies 30 198 3.73 0.60 1.41-5.00 - .69 .73 .6 .14

a) ICT Knowledge and 9 193 3.63 0.65 1.11-5.00 - 597 627 .39 .56 .52 4 .10
Application

b) Media Knowledge 5 192 4.15 0.44 1.20-5.00 - 53%F 437 457 367 .39 —.29% .08 .38F
and Application

¢) Didactics of M&I 8 183 3.26 0.70 1.00-5.00 - 277 57%* 737 657 —.267% .15

d) Interdisciplinary 5 193 4.30 0.47 2.00-5.00 - .34 .19+ 26" —.06 —.00
Pedagogical and
Didactical Knowledge

2. Readiness to 4 201 2.88 0.51 1.00-4.00 - .65* 487 —15* .07 7077
innovate

3. M&I school context 9 201 2.88 0.50 1.00-3.89 - .55 —.27 % .07

4. M&I-related self- 10 203 5.77 1.39 1.00-9.00 - —.25% 17+
efficacy

5. Age 1 200 39.91 10.56 22-63 - 13*

6. Gender -

7. Intention 14 203 4.42 1.06 1.64-7.00 -

Note. The competency facets (a-d) are part of the M&I competency, that is, the overall competency, which is why correlations are not computed.

" p <0.05.
" p<0.01.
" p < 0.001.
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Teachers' readiness
to innovate

.693%**

M&l school context

Intention

N\ 693 *** e

Teachers' M&l
competencies

Teachers' M&l
related self-efficacy

e e e e e = =

[ Background variables: Gender, Age ]

Fig. 2. Interrelations between teachers’ M&I competencies, their beliefs and their intention to teach M&I — results from an SEM.
Note. *p < 0.05; **p < 0.01; ***p < 0.001. Dashed lines show non-significant effects.

(2021). This result does not support Ajzen’s (1991) theory or the liter-
ature review (e.g., Biirger et al., 2021), as teachers of the previous study
did not seem to be bothered whether their school team sympathises with
the new module curriculum, and/or they did not attach great value to
the demands and views among their team of M&I. Furthermore, the
study was also able to show that teachers’ M&I competencies affect their
self-efficacy expectations and their readiness to innovate.

The study was further able to demonstrate that the assessment of two
different theoretical constructs (TPB and M&I competency model)
proved to be viable. Even though teachers’ competencies do not affect
their intention to teach M&I directly, the results show an indirect effect
via their readiness to innovate and their M&I-related self-efficacy. In line
with previous empirical findings (Backfisch et al., 2020; Caena, 2011;
European Commission, 2013), positive significant correlations between
competencies and beliefs were found in this study. This result also un-
derlines the mediating effect between competencies and self-efficacy as
well as the teachers’ readiness to innovate. The findings presented
suggest that changing beliefs and developing teachers’ M&I compe-
tencies are vital to promote the intention to teach M&I and finally to
implement the M&I module curriculum in its fullness. Although sub-
jective norm has no significant effect on the teachers’ intention to teach
M&I, this very absent effect is an argument that regardless of the pre-
vailing M&I school culture, teachers’ competencies, self-efficacy ex-
pectations and readiness to innovate can be fostered to implement the
M&I module curriculum.

The relationship between gender and teachers’ intention to teach
M&I was also noteworthy. The results of the present study indicate that
male teachers have a more positive intention than female teachers. This
finding probably suggests that male teachers will be more open to
teaching M&I than their female counterparts. This finding coincides
with that of previous studies that have reported that women are
continuously underrepresented in the IT sector, both in Switzerland and
in Europe (Bundesamt fiir Statistik, 2022; Eurostat, 2022). This is
caused, partially, by a lack of gender equity in the informatics field (e.g.,
Buser et al., 2017; Carlana, 2019). In this sense, the potential to inspire

girls in the future to the IT field through the M&I module curriculum is
seen; on the other hand, teachers, universities and the education de-
partments of the cantons must take on the responsibility to develop and
implement the necessary concepts and measures in the training and
continuing education of teachers to promote female students (ICT
Switzerland: Komission Bildung, 2020).

The second background variable ‘age’ showed in the results such that
older teachers were less likely to intend to teach M&I than their younger
colleagues. Although this result is not significant, it is still not unex-
pected, as this ‘digital generation gap’ has already been found in pre-
vious studies. In this regard, studies (Raman & Yamat, 2014; Williams,
2012) show that the generation gap in relation to technology indicates
the difference in terms of attitude towards technology between ‘Gen-
eration X'’ teachers and their digital native pupils.

8. Study limitations

As with any study, this study comes with some limitations. First, the
teachers surveyed were in the middle of the implementation phase of the
M&I module curriculum in their schools. At the time of the survey, the
obligation to teach M&I had not yet been established as well as control
by the school inspectorate. Teachers may be more willing to implement
M&I instruction when these external mechanisms are in effect. Thus, an
investigation at the end of the implementation phase should follow,
comparing teachers’ intentions during the process and after the
completion of the implementation phase.

Moreover, the present study focused on Ajzen’s theory of planned
behaviour (1991) by taking teachers’ competencies and beliefs in order
to take behavioural intention into account. These variables are a selec-
tion since it can be assumed that teachers’ behavioural intentions can
also be influenced by other factors. More concretely, further research

7 According to Oblinger and Oblinger (2005), ‘Generation X' refers to
teachers born between 1965 and 1982.
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could include variables, such as the type and duration of professional
training, collaboration among teachers, ICT infrastructure, leadership
styles and so on. For further and deeper insights, for understanding
teachers’ intention to teach M&I and also to receive supplemental in-
sights into the quantitative findings, qualitative methods should be
included in future research (e.g., interviews, diaries). Using such
methods, it would be possible to explore important additional infor-
mation based on teachers’ own words and personal experiences (Sointu
et al., 2017). Finally, the present survey is a cross-sectional study, which
does not allow testing for causal relations between beliefs, competencies
and intentions. Thus, future studies could take advantage of the poten-
tial of longitudinal research and launch such a study. By utilising a
longitudinal design, researchers could also investigate the change in
teachers’ beliefs and competencies with the upcoming obligation to
teach M&I (Yang et al., 2021).

Even though the study offers insights into the competencies and
beliefs of teachers in the context of introducing the new M&I module
curriculum, it remains unclear to what extent the results can be trans-
ferred or generalised at the international level in the context of digi-
talisation in education.

9. Conclusion and study implications

The present study provides an overview of teachers’ perceived
competencies and their beliefs regarding the new M&I module curric-
ulum. These findings are highly significant, as they can be used as a
starting point for developing tailor-made programmes for in-service
training. However, it is not only the M&I competencies of teachers
that should be addressed in education and training. As the study shows,
beliefs contribute an important part of teaching M&I in the future.
Therefore, the focus should be given to developing positive attitudes
among teachers. In order to foster the intention to teach M&I and thus
contribute to the implementation of the M&I module curriculum,
teachers’ competencies, self-efficacy expectations, and willingness to
innovate should be promoted. Focusing on beliefs and related experi-
ences can be a useful approach to enhancing teachers’ professional
development (Borko, 2004). According to Bandura (1977), self-efficacy
can be promoted by four sources: one’s own experiences of success,
vicarious experiences, verbal encouragement, and positive emotional as
well as psychological states. The research conducted by Odanga et al.
(2018) focuses on Bandura’s thoughts (1997). It includes the following
practical recommendations for promoting teachers’ self-efficacy: a
supportive and non-autocratic leadership style, praise for good work,
recommendations for promotions, and effective delegation of tasks
(Odanga et al., 2018, p. 10). This recommendation indicates that school
leaders play an important role and can greatly enhance teachers’
self-efficacy, thereby facilitating the implementation of M&I.

In terms of theoretical relevance, the present study contributes to the
field of curriculum implementation (e.g., Wallace & Priestley, 2011) and
extends these findings to a highly relevant context: the introduction of
an ICT and media-supported curriculum in Switzerland. Similar curric-
ulum implementations can be observed worldwide. It shows that Ajzen’s
Theory of planned behaviour (1991) and the context-specific M&I
competency model (Grgic, 2023) can be a fruitful theoretical analytical
perspective for curriculum change processes by demonstrating how
teachers’ competencies and beliefs are related to implementation.
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