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Abstract: This study aims to analyze the interaction role of cognitive flexibility
and teacher self-efficacy in teacher innovative behavior in the context of
curriculum change in Indonesian schools. This study used a quantitative survey
method. Three instruments were used, namely the Teacher Innovative Behavior
Scale, the Cognitive Flexibility Inventory, and the Teachers’ Sense of Efficacy
Scale. Data were collected from 322 teachers from three educational levels in
Jabodetabek. Descriptive analyses, correlation analyses, and moderation
analyses were conducted. The findings revealed that cognitive flexibility, as a
whole construct, and each dimension (the control and alternative dimension),
positively predicts teacher innovative behavior. Specifically, only the alternative
dimension that significantly interacts with teacher self-efficacy positively
predicts teacher innovative behavior. In other words, teacher self-efficacy is
significant as a moderator. The findings highlight the importance of addressing
cognitive flexibility and teacher self-efficacy, which were not extensively
researched before, in enhancing teachers’ innovative behavior. Innovative
behavior is crucial for teachers, especially in the current era of change.
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Introduction
In an era of rapid change, innovation is essential for educational institutions to ensure

their effectiveness and competitive advantage (Baskaran & Rajarathinam, 2018; Hashim et
al., 2019; Kwon & Kim, 2020). Specifically in Indonesia, one of the main efforts made is the
implementation of a new curriculum at all levels of education called “Kurikulum Merdeka”
(the Freedom Curriculum). This curriculum was implemented with the aim of providing
opportunities for students and teachers to develop varied, dynamic, and effective learning to
develop higher-order skills (Ananiadoui & Claro, 2009; Geisinger, 2016; Ministry of
Education, Culture, Research, and Technology, 2023).

On the other hand, the Freedom Curriculum places new demands on teachers. Based
on the results of our preliminary study using interviews method with eight teachers in
different schools, all agreed that implementing the new curriculum requires teachers to
demonstrate innovative behavior. For example, the learning method is shifting from teacher-
centered to student-centered, so teachers must develop learning methods to encourage student
engagement. Teachers also need to differentiate specific learning methods for students
because the Freedom Curriculum focuses on individually improving students’ abilities based
on their previous skills. In addition, teachers must also facilitate students' development of
ideas for projects as a new form of assessment at the end of the semester, considering that the
Freedom Curriculum no longer only relies on standardized exams.

However, teachers need to demonstrate innovative behavior so that educational
institutions can also exhibit high levels of innovation. This is crucial because organizational
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innovation relies significantly on the innovative behavior of each individual involved (Azeem
et al., 2021; Hsu & Chen, 2017). Teachers’ innovative behavior also impacts their teaching
practices and students’ creation of novel and original ideas (Milfayetty, 2017; Nemeržitski et
al., 2013). Thus, in turn, teachers are required to show innovative behavior. Especially in
situations where changes are occurring, such as curriculum reform, teacher innovative
behavior can help teachers catch up with these changes so that they can adapt more quickly
and focus on maximizing available resources to benefit from the changes (Balkar, 2020; Liu
et al., 2022; Yu et al., 2021).

Innovative work behavior itself is a concept initially developed in industrial and
organizational psychology based on the creativity and innovation model (Amabile, 1988;
Anderson et al., 2004; Newell et al., 1962). According to Messmann and Mulder (2012),
innovative work behavior refers to employees’ contributions to all work activities to
accomplish innovation development in their work environment. Innovative work behavior is
a highly dynamic and context-bound construct (Zhou & Shalley, 2003). Measurement of
innovative work behavior must consider the context in which work activities are conducted
(Janssen, 2005; Messmann & Mulder, 2012; Scott & Bruce, 1994). Therefore, the concept of
teacher innovative behavior was developed.

Teachers’ innovative behavior refers to the same definition as innovative work
behavior but specifically relates to the educational setting. Four tasks relate to teachers'
innovative behavior: opportunity exploration, idea generation, idea promotion, and idea
realization (Messmann & Mulder, 2012). Opportunity exploration refers to identifying and
understanding the needs and issues in one’s workplace that present a chance for improvement
and change. Idea generation involves generating and proposing novel concepts, products, or
procedures to tackle the identified possibilities. Idea promotion refers to promoting the
concepts by persuading the social environment of the envisioned innovation and building a
coalition of allies that take over responsibility and provide necessary information, resources,
and support. Idea realization encompasses the process of experimenting with ideas, creating
intellectual or physical prototypes for innovations, evaluating and enhancing their viability,
and strategically integrating them into organizational practices. These tasks are not sequential
but partly build on each other, so the teacher needs to master all of the tasks to be considered
to have highly innovative behavior (Dorenbosch et al., 2005; Messmann & Mulder, 2012).
The four dimensions of teacher innovative behavior are also iteratively connected by
feedback loops, where, for instance, promoting an idea can result in new opportunities, and
the implementation process may lead to the generation of further new ideas (Messmann &
Mulder, 2012).

Teachers’ innovative behavior itself depends on several factors such as organizational
climate, leader characteristics, leader support or leadership characteristics, teacher
experience, and personal characteristics (Bednall et al., 2018; Catio, 2019). Of these many
factors, a teacher’s innovative behavior highly depends on individual characteristics and
thinking styles because innovative behavior includes rethinking and changing (Messmann &
Mulder, 2015; Runhaar et al., 2016). Environments such as organizational climate and culture
that support innovative behavior still require internal factors from individuals involved in the
organization to maximize the positive culture that already exists (Braem & Egner, 2018;
Vermeulen et al., 2022). Therefore, it is crucial to see how teachers think flexibly about
various situations they face and solutions related to those situations.

According to Dennis and Vander Wall (2010), cognitive flexibility can be defined as
the ability to switch cognitive sets to adapt to environmental demands. Two dimensions
consistently shape cognitive flexibility namely control and alternative. Control refers to the
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tendency to perceive difficult situations as controllable; alternative refers to the tendency to
perceive and generate multiple alternative solutions for difficult situations. As a general
construct, cognitive flexibility contributes to how people perceive the task or problem and
how people represent their knowledge to find possible strategies to solve the task (Kalia et
al., 2019; Krems, 2014; Laureiro‐Martínez & Brusoni, 2018). People with high cognitive
flexibility are inclined to engage more in innovative behavior (Mumford et al., 1997), given
that two of the four main aspects of innovative behavior are alternative ways of thinking and
generating new ideas. On the other hand, people with low cognitive flexibility are likely to
exhibit a more rigid approach, hindering their ability to generate new alternative ideas and
fail in the execution of innovative behavior (Canas et al., 2006; Uddin, 2021; Zuo et al.,
2019). Specifically, people with a high level of control, as one of the dimensions of cognitive
flexibility, tend to focus more on the problem and perceive that the problem can be
overcome. Thus, consideration and exploration of alternative solutions will arise (Aston-
Jones & Cohen, 2005; Laureiro-Martínez et al., 2009). However, a high level of control is not
necessarily followed by a high level of alternative because the situations in which control and
alternatives arise differ (Algharaibeh, 2020; Chung et al., 2023). behavior can be considered
risky, so individuals may assess themselves as being able to overcome the difficult situation
but not necessarily be able to get to the stage of thinking of various alternative solutions and
end up committing to habitual solutions (Klaeijsen et al., 2018; Runhaar et al., 2016).

Extensive research has documented positive outcomes of cognitive flexibility on
employee innovative behavior in general (Jeong et al., 2016), but no previous research has
been found that directly proves the significant relationship between cognitive flexibility and
teacher innovative behavior. Meanwhile, according to Messmann and Mulder (2012), teacher
innovative behavior addresses different innovative behaviors where the intended context is
specific to the educational context. Teacher innovative behavior includes behaviors that are
uniquely performed only by teachers, such as encouraging the application of new solutions in
teaching and learning activities, being aware of the latest concepts related to the teaching
profession, and being knowledgeable of other schools’ development programs (Messmann et
al., 2018; Messmann & Mulder, 2012; Zhou & Shalley, 2003).

However, teacher innovative behavior is a wide range of individual behavior,
including generating and transforming ideas into concrete innovations (Devloo et al., 2015).
Teachers’ ability to bring those new ideas into behavior is not only determined by the
flexibility of their thinking style but also by their sense of efficacy (Nemeržitski et al., 2013;
Pyhältö et al., 2012). According to Thurlings et al. (2015), involving teachers' self-efficacy as
one of the most salient factors influencing teacher innovative behavior in exploring the other
factors’ role is crucial.

Teacher self-efficacy is developed based on the construct of efficacy expectations
from Banduras’ Social Cognitive Theory (Bandura, 1977, 1982), which refers to an
individual's belief that they can orchestrate the necessary actions to perform a given task.
However, the most widely used theory of teacher self-efficacy to explain the dimensions of
that construct is Tschannen-Moran and Hoy (2001), who define teacher self-efficacy as a
judgment of their capabilities to bring about desired outcomes of student engagement and
learning, even among those students who may be difficult. Teacher self-efficacy is a
multidimensional construct of three dimensions: efficacy for student engagement, efficacy for
instructional strategies, and efficacy for classroom management (Tschannen-Moran & Hoy,
2001). Efficacy for classroom management refers to teachers' perceptions of their ability to
conduct and maintain classroom management. Efficacy for instructional strategies refers to
teachers' perceptions of their ability to use various teaching and assessment methods.
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Efficacy for student engagement refers to teachers' perceptions of their ability to build
relationships with students and encourage student involvement in the learning process. These
three dimensions are related to each other and should be fully mastered by the teacher.

Since innovation may be viewed as risky (Klaeijsen et al., 2018; Runhaar et al.,
2016), self-efficacy is viewed as the crucial factor of innovative behavior because a strong
sense of efficacy enables teachers to cope with these risks (Nemeržitski et al., 2013; Runhaar
et al., 2016). Teachers possessing high cognitive flexibility can evaluate each situation from
diverse viewpoints and offer a range of solutions. However, the results of these thoughts will
be difficult to implement if the teachers are not confident that they can realize these ideas and
face various negative consequences that may arise from efforts to implement new ideas.
Therefore, this study also proposes teacher self-efficacy as a moderator to strengthen the link
between cognitive flexibility and teacher innovative behavior. Based on that, our research
will be able to fill the literature gap about the interaction role of cognitive flexibility and
teacher self-efficacy to predict teacher innovative behavior and become the baseline for any
intervention to improve teacher capabilities in innovation behavior.

Research Method
This study used a quantitative survey method. The online questionnaire was

administered through social media and groups of the teacher community. Participants were
previously informed about the study's aims, as well as the assurance of data confidentiality
and the delimitation of the use of the information collected only for research purposes. The
final participants comprised 322 teachers aged from three educational levels in Jabodetabek.
Teachers ranged in age from 23 to 58 (M = 35.80, SD = 7.81). The male participants
represented 48.4% (n = 156), whereas female participants represented 51.6% (n = 166) of the
study. About 41% of participants were teaching at the elementary school level, 32,3% of
participants were teaching at the secondary school level, and 26,7% of participants were
teaching at the high school level. Regarding the experiences, participants’ average teaching
experience is 12 years, with twice the curriculum changes. Lastly, the average number of
students in the participants’ classes is 35 students.

Three instruments were used in this study. First, the Teacher Innovative Behavior
Scale, developed by Messmann and Mulder (2015) and adapted by Hidayat et al. (2022), was
used to measure the degree of innovative behavior by teachers. The scale contains 30 items
for measuring four important tasks of innovative behavior: opportunity exploration, idea
generation, idea promotion, and idea realization. Second, the Cognitive Flexibility Inventory
(CFI) was developed by Dennis and Vander Wal (2010) to assess people’s perceived
capabilities to be flexible in their thinking styles. This instrument is adapted to the Indonesian
version by Indrasari (n.d.). CFI includes 20 items for measuring two dimensions of cognitive
flexibility: control and alternative. Third, the Teachers’ Sense of Efficacy Scale (TSES) was
developed by Tschannen-Moran and Hoy (2001) with 24 items to assess teachers’ sense of
efficacy in classroom management, provide excellent instruction strategies, and encourage
student engagement. This study used the adapted TSES by Handayani (2022), consisting of
20 final items. All the questionnaires were analyzed using Statistical Package for Social
Sciences (SPSS) and R Studio version 2023.06.2+561. First, we calculated descriptive
statistics and correlations between the variables. Then, we conducted correlation and
moderation analysis to test the hypothesis of this study.
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Results and Discussion
Preliminary Analysis

Table 2 provides the relationship between all research variables (cognitive flexibility,
control dimension of cognitive flexibility, alternative dimension of cognitive flexibility,
teacher innovative behavior, and teacher self-efficacy).

Table 1. Pearson Correlation Matrix
M SD 1 2 3 4 5 6 7 8 9

1. Age 35.80 7.81
2. Experience 12.16 6.37 .81**
3. Curriculum Change 2.95 1.60 .43** .55**
4. Class Size 35.69 9.59 -.088 -.03 -.03
5. TIB 140.04 13.43 .049 .10 .15** .10
6. CF 83.51 7.41 -.081 -.03 -.11* .01 .29**
7. Control 22.87 5.83 -.219** -.15** -.16** .06 -.17** .56**
8. Alternatives 60.64 6.40 .105 .09 .02 -.05 .49** .65** -.27**
9. TSE 78.31 6.11 .018 .02 -.00 .05 .32** .10 -.05 .16**

Note: TIB = Teacher Innovative Behavior, CF = Cognitive Flexibility, TSE = Teacher Self-Efficacy
** p < .01

The result indicates that cognitive flexibility as a general construct and alternative
dimension was positively related to teachers' innovative behavior. Similarly, teacher self-
efficacy is also positively associated with teacher innovative behavior. In contrast, the control
dimension was negatively associated with teacher innovative behavior, which means that the
more teachers perceived they could control the difficult situation, the less likely they perform
innovative behavior. Regarding demographic factors, out of the four factors, only the
curriculum change was found to be significantly positively associated with teacher innovative
behavior, which means that the more frequently teachers experience curriculum changes, the
more likely they perform innovative behavior during teaching activities.
Regression and Moderation Analysis

We conducted a series of linear regression analyses to investigate predictors of
teacher innovative behavior. Table 3 shows the regression results. The proposed predictors
are significantly related to teachers' innovative behavior with moderate effect. General
cognitive flexibility and the alternative dimension of cognitive flexibility positively predict
teachers' innovative behavior, whereas contrary to our hypothesis, the control dimension
negatively predicts teachers' innovative behavior.

Table 2. Direct and Moderating Relationships
Hypothesis Path coefficient P-value Standard error Effect size
Direct Effects
H1a. CF TIB 0.285 <0.001 0.097 0.081
H1b. Control TIB -0.173 <0.01 0.127 0.030
H1c. Alternative TIB 0.488 <0.001 0.103 0.238

Moderating Effects
H2. TSE*Control TIB 0.016 0.155 0.011 0.134
H3. TSE*Alternative TIB 0.021 <0.01 0.006 0.280
Note: TIB = Teacher Innovative Behavior, CF = Cognitive Flexibility, TSE = Teacher Self-Efficacy

Regarding the moderation effect, this study proposed that teacher self-efficacy would
moderate the relationship between each dimension of cognitive flexibility and teacher
innovative behavior. Table 3 also describes the moderation effect of teacher self-efficacy.
Unlike our hypothesis, the moderation effect of teacher self-efficacy on the relationship
between control and teacher innovative behavior was insignificant (b = 0.016, SE = 0.011, p
= 0.155). On the other hand, as Figure 1 shows, the moderation effect of teacher self-efficacy
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on the relationship between alternative and teacher innovative behavior was significant (b =
0.021, SE = 0.001, P < 0.01). This result indicates that the alternative dimension of cognitive
flexibility is more effective in predicting teacher innovative behavior with high teacher self-
efficacy. In other words, the relationship between alternative cognitive flexibility and teacher
innovative behavior is stronger in teachers with high self-efficacy.

Figure 1. Interaction of Alternative Cognitive Flexibility and Teacher Self-Efficacy
Discussion

While previous studies have examined the relationship between cognitive flexibility
and innovative behavior, further studies are required to specifically investigate the impact of
cognitive flexibility on the innovative behavior of teachers, particularly within the context of
teaching. This is due to the innovative behavior typically displayed by organizational
employees might differ from the innovative behavior demonstrated by teachers in their
specific educational settings (Messmann & Mulder, 2012). In addition, the mechanism
underlying this association remains unknown. Therefore, the current research was conducted
to achieve two main objectives. First, to address the predicting role of cognitive flexibility as
a general construct and each dimension (control and alternative) of teacher innovative
behavior. Second, to investigate the moderating role of teacher self-efficacy on the
relationship between the two dimensions of cognitive flexibility and teacher innovative
behavior.

The finding of this study revealed that cognitive flexibility as a general construct and
alternative dimension positively predicts teacher innovative behavior. The findings are
consistent with the previous research (Braem & Egner, 2018; Canas et al., 2006; Mumford et
al., 1997; Uddin, 2021), which explained that people with high cognitive flexibility tend to be
more flexible in perceiving the task or problem and more accessible to find divergent
solutions to solve the task. On the other hand, the current research also found that control
negatively predicts teacher innovative behavior. This finding contradicts the previous
research (Aston-Jones & Cohen, 2005), which explained that people who believe they have
the capability and control to surmount difficult situations are more likely to perform
innovative behavior in their work. The possible explanation for the negative relationship
between control and teacher innovative behavior is the role of other control-related factors.
People with high control only sometimes exhibit innovative behavior because it also depends
on their overconfidence and feeling of superiority that occurs as the result of control. People
who have overconfidence and a superiority complex are inclined to believe they can
overcome any situation without having to put more effort into developing new strategies as
their solutions (Li et al., 2017; Z. Li & Zhang, 2022; Wong et al., 2017). However, future
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research still needs to explore the empirical effect of overconfidence and feelings of
superiority to innovative behavior. Regarding the demographic factors, only curriculum
change is significantly related to teachers' innovative behavior. According to previous
research, teachers who have experienced curriculum changes in school will already have a
script for the situation and what innovation strategies should be used to deal with these
changes (Thurlings et al., 2015).

Further, the study's second aim was to explore the moderating role of teacher self-
efficacy on the link between dimensions of cognitive flexibility and teacher innovative
behavior. The result shows that teacher self-efficacy only positively moderates the link
between the alternative dimension of cognitive flexibility and teacher innovative behavior.
Specifically, when teachers have more teacher self-efficacy, alternative dimensions of
cognitive flexibility are more likely to predict teacher innovative behavior. On the other hand,
no interaction effect was found between teacher self-efficacy and the control dimension of
cognitive flexibility. This finding was in line with previous research, which highlighted that
teacher innovative behavior may be considered risky, as it implies uncertainty, the risk of
failure, and colleague criticism (Klaeijsen et al., 2018; Runhaar et al., 2016). Thus, teacher
self-efficacy is required because teachers’ ability to generate alternative ways of thinking and
divergent new solutions for one situation is not necessarily enough to encourage teachers to
perform innovative behavior and overcome risk (Laureiro‐Martínez & Brusoni, 2018;
Nemeržitski et al., 2013; Runhaar et al., 2016). On the other hand, control might not be
related to the risks that arise from innovation, such as alternatives. The control dimension of
cognitive flexibility is more about the teacher’s ability to perceive that difficult situations are
still within their control and will always be able to be overcome (Kalia et al., 2019; Krems,
2014; Laureiro‐Martínez & Brusoni, 2018). This ability might be viewed as less risky than
the demand for teachers to think of alternative ideas and strategies to implement them; the
role of teacher self-efficacy becomes less significant.

This research has several important implications, both theoretically and practically.
Firstly, the findings enrich the foundational literature explaining the relationship between
cognitive flexibility, teacher innovative behavior, and teacher self-efficacy. The results of this
study also indicate that each dimension of cognitive flexibility may have different directions
and types of relationships with teacher innovative behavior. Therefore, it is important to
consider cognitive flexibility not only as a general construct but also as a multidimensional
construct consisting of an individual's tendency to perceive internal control and the tendency
to generate alternative solutions for one situation or problem. Secondly, this study also
broadens the explanation that teacher innovative behavior is a complex behavior that can be
elucidated not only through thinking style or cognitive style but also through self-efficacy in
actualizing the outcomes of these thinking styles. Thirdly, this finding suggests that
government and policymakers should consider several methods to improve teachers'
cognitive flexibility and teacher self-efficacy so that teachers' innovative behavior will also
increase. Not only focusing on external factors such as an environment that supports
innovation and a supportive organizational climate but the government and policymakers also
need to consider internal factors that the teachers themselves can develop to encourage the
emergence of innovative behavior, especially in teaching.

Conclusion
The current study shows that cognitive flexibility is a significant predictor of teacher
innovative behavior. Specifically, only the alternative dimension of cognitive flexibility is
significant as a positive predictor for teacher innovative behavior, while the control
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dimension negatively predicts teacher innovative behavior. The possible explanations for this
contradictory result could be overconfidence and a superiority complex, as both concepts are
rarely discussed in terms of teacher innovative behavior. Therefore, this study serves as a
good starting point, providing novelty and a foundation for further research to explore the
role of the control dimension. Moreover, the relationship between the alternative dimension
and teacher innovative behavior is stronger for teachers with high levels of self-efficacy. In
other words, teacher self-efficacy plays a significant role as a moderator in the relationship
between the alternative dimension of cognitive flexibility and teacher innovative behavior. In
conclusion, this study provides a deeper understanding of the formation of teacher innovative
behavior and the specific role of different dimensions of cognitive flexibility on teacher
innovative behavior.

Recommendation
Based on the result of this study, the following recommendations are offered: (a) Future
research is highly recommended to investigate further about the interaction of predictors for
teacher innovative behavior (b) Teachers should exercise their cognitive flexibility and
teacher self-efficacy to improve teacher innovative behavior because cognitive flexibility and
their sense of efficacy are crucial factors for innovative behavior (c) The policymakers should
take into account about various competence, such as cognitive style and sense of efficacy, for
teachers to adapt with the changes in the education system.
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