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Abstract

In this research, the factors influencing innovative teaching practices among primary
school teachers in Oman were explored, with specific references to transformational
leadership, school climate, teacher self-efficacy, and organizational learning,
considering gender as a moderating variable. The study aims to fill a significant

gap in the literature by addressing the issue of leadership, organizational, and
individual factors influencing innovative behavior in teachers working in the context
of Omani schools. The design used was quantitative and cross-sectional; the data
were collected from 368 primary school teachers in Muscat using a structured

questionnaire that was tested and validated based on expert reviews and reliability
testing. The data analysis was performed using the Partial Least Squares Structural
Equation Modelling (PLS-SEM) of SmartPLS 4 based on the existing analytical
principles. The results reveal that transformational leadership is significantly and
positively associated with innovative teaching (3=0.128), and teacher self-efficacy

is strongly and positively associated with innovative teaching (3=0.749). In contrast,
school climate and organizational learning did not show statistically significant
direct associations. The multi-group analysis also demonstrates gender differences
in the way people respond to the determinants of critical significance, which
supports the necessity of differentiated approaches and inclusivity. This research
adds to the paucity of existing empirical research on educational innovation in
Oman by identifying teacher self-efficacy as the strongest individual-level correlate
of innovative teaching alongside transformational leadership, and points out the
significance of gender as a contextual moderator of the leadership-innovation and
self-efficacy-innovation relationships. The results provide practical information to
policymakers and school leaders who want to support innovative teaching from the
angles of transformational leadership development, specific professional learning, and
gender-sensitive approaches.
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1 Introduction

Innovation and creativity have become synonymous with improvement and excellence
in education and the institution. Innovation can be defined as educational environments
where the introduction of new practices and techniques can improve the performance
of the organization and the achievements of students; creativity means the development
and efficient application of new ideas [1, 29, 46]. With increasing social, technological,
and pedagogical change faced by the education systems, new teaching methods have
become significant in providing students with the skills necessary to traverse an uncer-
tain and dynamic future. Transformational leadership has long been associated with bet-
ter organizational performance in any field, but its influence on the innovative behavior
of teachers, especially in primary education, has not been well theorized and studied
[20, 40]. Transformational leaders encourage and inspire people to go beyond what is
expected of them, thus leading to improved performance and commitment [43]. In the
context of schools, leadership style is particularly relevant to the improvement of teacher
and student performance, especially in the primary level, where formative, cognitive,
and social skills are acquired [7]. An innovative behavior of the teachers, associated with
the production, use, and application of new pedagogical concepts, technologies, and
teaching methods, has become a significant tool for mitigating the current educational
challenges and improving the quality of education [4, 51, 53].

However, transformational leadership is not sufficient to explain the innovative prac-
tice of the teachers. Encouraged organizational climate, which consists of collaboration,
psychological safety, and resource access, is a key factor in facilitating creativity and
innovation in schools. The previously conducted studies show that a favorable school
climate is likely to make teachers indulge in professional learning, instructional risk-tak-
ing, and experiment with new strategies, which reinforce innovative behavior [35, 55].
Besides, these climates increase the ability of transformational leadership to turn vision
into an ongoing change in the organizations that work in educational institutions [18].

Besides leadership and organizational climate, self-efficacy in teachers, which is the
belief that teachers can effectively perform their teaching-related tasks, is a strong pre-
dictor of innovative behavior. Educators who have high self-efficacy tend to embrace
new instructional methods and incorporate new technology, as well as find effective
ways to address challenges in the classroom [5, 24, 34]. Notably, empirical studies indi-
cate that self-efficacy may operate as an important mechanism linking transformational
leadership to innovation, because supportive leadership practices can enhance teacher
confidence and perceived ability to innovate [26, 30]. This potential indirect pathway
is theoretically important, but it lies outside the direct-effects framework tested in the
present study, which instead evaluates the comparative predictive strength of four deter-
minants simultaneously alongside gender-based multigroup differences in an Omani
primary-school context that has not previously been examined in this way (see Sect.
2.6). Creative teaching is also supported through organizational learning; the schools
with a focus on learning-oriented processes, including the constant development of pro-
fessionals, collegial knowledge sharing, and organized access to instruction materials,
provide the conditions in which teachers can specialize their skills and implement new
methods [37, 50]. A robust organizational learning culture facilitates flexibility and con-
stant improvement, which enables teachers to maintain innovation in the long term [11,
23, 42, 45, 57].
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Despite the growing global evidence on these determinants, a notable gap exists in the
Omani educational context. Oman’s education system is undergoing significant modern-
ization efforts; however, the mechanisms through which leadership, climate, and indi-
vidual factors translate into innovative teaching practices remain insufficiently studied
[3]. This gap is particularly important because Oman presents a unique sociocultural
and institutional context, characterized by centralized curricula, traditional pedagogi-
cal norms, and an emerging emphasis on educational reform, that may distinctly shape
how these determinants operate. Existing international studies may not fully account for
these contextual specificities, which justifies the need for a context-sensitive empirical
investigation. This study therefore addresses this gap by simultaneously examining trans-
formational leadership, school climate, teacher self-efficacy, and organizational learning
as predictors of innovative teaching behavior, and by introducing gender as a moder-
ating variable to capture within-context variation. Moreover, the available literature
indicates that gender could moderate the effect of these factors since male and female
educators tend to vary in their vision of leadership practice, organizational climate, and
self-efficacy beliefs, which eventually can determine their innovative behaviors [54].

2 Literature review and hypotheses development

2.1 Transformational leadership practices and teachers’innovative behavior
Transformational leadership has received much academic interest owing to its ability to
produce desirable results on individual and organizational levels; transformational lead-
ers challenge and encourage followers to express their full potential and go beyond per-
sonal and professional expectations [13]. This kind of leadership has been continuously
related to increased innovativeness and self-efficacy in the behavior of teachers within
the educational setting. The role of transformational leaders in influencing innovative
practices by teachers has been supported by empirical evidence; for instance, Zainal and
Matore [59,60] showed that teachers’ self-efficacy, along with transformational prac-
tices of the school leaders, are significant predictors of innovative behavior of teachers,
which explains almost half of the identified variance. On the same note [31] named cer-
tain transformational leadership behaviors, including communicating a common vision,
questioning routine practices, and demonstrating new behaviors, as key facilitators of
teacher change. Their results also suggest that transformational leadership has an indi-
rect influence on innovative behavior in terms of increased teacher commitment, with
the relationship being mediated by trust in the school leadership.

According to other researchers, not every transformational dimension has the same
impact. For instance, Pangestu et al. [44] discovered that even though motivation and
intellectual stimulation are relevant to innovation, their impacts are not as strong as
those of other leadership practices. These studies confirm a strong relationship between
transformational leadership and innovative behavior of teachers, but the mechanisms
and dynamic context of these associations in the context of Omani primary schools
are under-researched. Theoretically, transformational leadership is expected to directly
stimulate teachers’ innovative behavior by fostering intellectual stimulation and inspi-
rational motivation, thereby creating conditions in which teachers feel encouraged to
experiment with and adopt new pedagogical approaches. Therefore, this study proposes
that:
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Hypothesis 1 (HI) The transformational leadership practices of Omani school headmas-
ters have a direct and significant positive association with teachers’ innovative behavior.

2.2 School climate and teachers’innovative behavior

The organizational climate is also known to be a very important determinant of the con-
text of innovativeness in educational institutions. An innovative climate promotes the
psychological safety, improvisation, and creative self-efficacy of teachers [35, 55]. These
settings help teachers to explore innovative teaching methods and change their practice
according to the new challenges. The previous studies also indicate the importance of
school climate in the process of organizational learning, which subsequently serves as a
precursor to innovative work behavior. Dewantara et al. [18] and You et al. [56] believe
that the activities within innovation-oriented settings trigger learning activities that
foster creativity and constant enhancement. There are also complicated mediating and
moderating factors that influence this relationship. As an illustration, Yutian et al. [58]
discovered that psychological ownership is a complete mediator between the organiza-
tional innovation climate and innovative behavior, whereas task interdependence medi-
ates between the two.

Research conducted in educational settings always confirms that a school climate
that is conducive to innovations is needed to enhance the creative and adaptive teach-
ing behaviors of the teachers. From a theoretical standpoint, a supportive school climate
directly enables innovative teaching by reducing perceived risks associated with experi-
mentation and by providing access to collaborative and material resources necessary for
pedagogical change. Regardless of this accumulated literature, minimal empirical focus
has been paid to the effect of school climate on the innovative behavior of teachers in
Omani primary schools. Therefore, it is hypothesized that:

Hypothesis 2 (H2) The climate of Omani primary schools has a direct and significant
positive association with teachers’ innovative teaching practices.

2.3 Teachers’ self-efficacy and innovative behavior

Self-efficacy among teachers is one of the psychological motivating factors of innovative
work behavior (IWB). It is always observed that innovative self-efficacy of educators has
a positive correlation with innovation practices, which means that the greater the beliefs
in creative ability, the more the innovation [24, 34]. In addition to innovation, there is a
connection between teacher self-efficacy and less work-related stress, increased moti-
vation, and job satisfaction. The aspects of self-efficacy levels in instructional areas are
influenced by elements like the development of cross-curricular skills and exposure to
innovation-focused campus cultures [47]. Also, the self-innovativeness of teachers has
been reported to have a great impact on their confidence and teaching efficacy in dis-
tance learning situations, especially in times of crisis, like the COVID-19 pandemic
[22]. Such results highlight the relevance of professional development programs, which
would foster innovation and enhance the adaptive ability of teachers. Grounded in [9]
self-efficacy theory, teachers who hold strong beliefs in their instructional capabilities
are more likely to take pedagogical risks, experiment with novel strategies, and persist in
the face of classroom challenges, all of which are core components of innovative teach-
ing behavior. Although the correlation between self-efficacy and innovative behavior has
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been extensively recorded in the international context, little has been done to study this
relationship in the Omani primary school environment; therefore:

Hypothesis 3 (H3) The self-efficacy of Omani primary school teachers has a direct and
significant positive association with their innovative behavior.

2.4 Organizational learning and teachers’ innovative teaching practices

Organizational learning is one of the enablers of innovative practices of teachers because
it promotes the culture of professional development and flexibility. Schools that focus
on the learning-related processes enable teachers to experiment with novel pedagogi-
cal strategies and apply them to the classroom environment [50]. The main aspects, like
collaborative working, educational leadership, and professional resources, enable the
development and application of new teaching methods [36]. Moreover, trust and psy-
chological safety in educational institutions motivate educators to take creative risks, a
prerequisite for sustained innovation [11]. Empirical research has shown that schools
that have highly developed organizational learning systems are in a better position to
embrace high-level teaching practices, hence improving the quality of teaching and stu-
dent interaction [45]. Theoretically, organizational learning is expected to directly sup-
port innovative teaching by systematically building teachers’ knowledge base, promoting
reflective practice, and enabling the diffusion of innovative ideas across the school com-
munity. Though extensive studies have been done on the role of organizational learning
in fostering teacher innovativeness in international settings, very little research has been
done in the Omani schools; therefore:

Hypothesis 4 (H4) Organizational learning has a direct and significant positive associa-
tion with teachers’ innovative teaching practices.

2.5 The moderating role of teachers’ gender
The existing body of literature also records that gender discrepancy in innovation-
related behaviours and outputs has always been present and that gender has been used
as a moderator variable in innovative work behavior (IWB). Research indicates that
women have a higher risk of underestimating their competencies, are less engaged in
innovation-related activities, and face more barriers to resource mobilization [8, 39]. The
disparities in the learning styles, vocational education, and systems of higher education
have also been demonstrated to benefit men in innovation-based positions [2, 6, 17, 19].
Such a difference is commonly supported by larger sociocultural environments, and
how the individual learning activities will translate into inventive results; for instance,
studies have shown that men are more likely to receive a positive advantage of such pro-
cesses [41, 48]. The Gender of teachers in the educational setting has been observed to
affect their reactions towards leadership practices, attitude towards school climate, self-
efficacy, and organizational learning processes. Gender disparities in confidence, prob-
lem-solving techniques, and learning dispositions, also precondition the success of these
variables in spurring innovation [5, 24]. This reasoning is grounded more formally in
Social Role Theory [21], which holds that men and women, through differential socializa-
tion into gender roles, tend to develop distinct behavioral repertoires and expectations,
with women more often socialized toward communal, relationally oriented behaviors
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and men more often socialized toward agentic, task-oriented behaviors; because trans-
formational leadership operates substantially through relational and individualized-
consideration behaviors, Social Role Theory predicts that female teachers would be
comparatively more responsive to it. Consistent with this reasoning, recent gender-
based evidence from teaching contexts shows that male and female teachers report dis-
tinct instructional attitudes and challenges when adopting innovative pedagogical tools
such as ICT, with female teachers more likely to value technology for relational, student-
centered purposes and male teachers more likely to emphasize its practical efficiency
[38]. Specifically, gender is theorized as a boundary condition that shapes the strength
of the relationship between leadership and innovation: female teachers, who tend to be
more responsive to relational and supportive leadership behaviors, may derive greater
innovative motivation from transformational leadership than their male counterparts.
Similarly, the translation of self-efficacy beliefs into innovative behavior may differ across
genders given differential socialization, confidence norms, and access to professional
resources [54]. Although gender differences in education have been widely documented,
there is little information regarding the moderating role of gender on leadership, self-
efficacy, and innovative behavior among Omani school teachers, therefore;

Hypothesis 5a (H5a) Teachers’ gender moderates the relationship between transforma-
tional leadership and teachers’ innovative behavior

Hypothesis 5b (H5b) Teachers’ gender moderates the relationship between self-efficacy
and teachers’ innovative behavior

2.6 Conceptual framework

In this paper, a conceptual framework has been hypothesised to investigate the main
predictors of innovative teaching practices among primary school teachers in Oman.
The framework combines transformational leadership practices, school climate, teach-
ers’ self-efficacy, and organizational learning as the key areas of explanation, as well as
teachers’ gender as a moderating variable to highlight any potential differences in the
ways these relationships can occur across groups. The theorized practices of transforma-
tional leadership, which are operationalized on the basis of intellectual stimulation, per-
sonalized consideration, inspirational motivation, and idealized influence, are expected
to have direct impacts on the self-efficacy and innovative behavior of teachers [31, 44].
Simultaneously, a favorable school climate, including collaboration, psychological safety,
and access to instructional resources, presents an enabling environment that helps
experimentation and innovation in the teaching practice [35, 55].

Teacher self-efficacy, operationalized through skills related to classroom manage-
ment, student engagement, and instructional delivery, is positioned in the framework
as a direct predictor of innovative teaching behavior. Although the broader literature
suggests that self-efficacy may serve as a mediating mechanism between leadership
and innovation [26, 30], the present study does not formally test mediation pathways.
Instead, the framework focuses on the direct effects of all four predictors on innovative
teaching behavior, while gender is introduced as a moderator of the leadership—inno-
vation and self-efficacy—innovation relationships. Organizational learning also helps to

support such relationships by creating flexibility, exchange of knowledge, and constant
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improvement within schools, which in turn reinforces the ability of teachers to adopt
new teaching methods [11, 45].

Gender is assumed to moderate such relationships, which is the possible variation in
the perceptions of leadership practices, experience of organizational conditions, and the
transfer of self-efficacy to innovative behavior among male and female teachers [54].
Combining these constructs into a single framework, the research provides a broad
method of identifying the motivators of innovative teaching practices in Omani primary
schools. The conceptual framework of this study is presented in Fig. 1.

3 Methodology
3.1 Instrument
A quantitative, cross-sectional design using a structured questionnaire comprising
92 items, including three demographic questions, was used in this study; the tool was
adapted from already tested measures with moderate modifications to ensure contex-
tual and technological relevance, primarily consisting of linguistic adaptation for the
Omani schooling context and updated wording of item stems referring to instructional
technology; the underlying item content and factor structure of the original scales were
retained wherever possible so that construct meaning was preserved. The scale created
by De Jong and Den Hartog [16] was used to test the innovative behavior of teachers.
The level of self-efficacy of teachers was measured using items adapted from Tschannen-
Moran and Woolfolk Hoy [49] and Zainal and Matore and [60]. Transformational lead-
ership practices of school leaders were measured using scales adapted from Bass [10]
and Zainal and Matore [60]. Scales used to measure organizational learning included
25 items as developed by Watkins and Marsick [52]; school climate was measured with
an 18-item School Climate Scale developed by Bradshaw et al., [12]. A five-point Likert
scale reflecting respondents’ levels of agreement was used to rate all the items in this
study.

All scales were originally developed in English. Given that the study was conducted
in Oman, the questionnaire was translated into Arabic using a forward-backward

4 N
Transformational
Leadership
Practices

School Climate

\ 7
Innovative

r " Teaching

Self-Efficacy Practices
\ 7
a N

Organizational
Learning

\ 7

Fig. 1 Study conceptual framework
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translation procedure to ensure linguistic and conceptual equivalence. Two bilingual
experts independently translated the instrument into Arabic, and a third expert back
translated it into English. Discrepancies were discussed and resolved through consen-
sus. A pilot study involving 30 primary school teachers from outside the main sample
was conducted to assess item clarity, readability, and preliminary reliability. Items that
showed low clarity ratings or corrected item-total correlations below 0.30 were revised
accordingly before full-scale data collection.

Expert review by five specialists in leadership and education was used to assess face
validity; the review focused on item clarity and relevance, as well as to ensure alignment
with operational definitions and construct clarity [15]. Measures of internal consistency
reliability for all constructs were based on Cronbach’s alpha.

3.2 Research context and participants

This research was done in primary schools located in Muscat with a total of around
7,303 teachers; 368 teachers were sampled from the list of schools in the area using a
simple random sampling method of data collection. The sampling frame consisted of the
official register of primary school teachers maintained by the Muscat Directorate of Edu-
cation. Schools were first randomly selected from this register, and then teachers within
the selected schools were randomly approached to participate. The overall response
rate was approximately 85%, as questionnaires were distributed to 432 teachers and 368
complete responses were retained for analysis after excluding incomplete returns. The
sample size was identified based on the suggested guidelines on Partial Least Squares
Structural Equation Modelling (PLS-SEM) [25, 32]. To further confirm the adequacy of
the sample, a minimum sample size calculation was performed using the 10-times rule
recommended for PLS-SEM, which indicated that a sample of at least 100 was required
based on the maximum number of paths directed at any single construct in the model.
The obtained sample of 368 comfortably exceeds this threshold. Inclusion criteria
required participants to be currently employed, full-time teachers in a Muscat public
primary school; teachers in purely administrative roles, part-time or substitute teach-
ers, and questionnaires with substantial missing data were excluded, which accounts for
the difference between the 432 distributed and 368 retained responses. Because teach-
ers were nested within schools, the possibility of school-level clustering (e.g., variation
in leadership style, resources, or climate across schools) was considered; however, the
present design and sample size did not support multilevel modelling, and school-level
variance was therefore not partitioned separately from individual-level variance. This
is acknowledged as a limitation of the sampling design (see Sect. 7), and future studies
with larger, multi-stage samples should consider multilevel or hierarchical modelling to
formally test for school-level effects. There was an equal gender representation in the
sample (51.4% male and 48.6% female). In terms of qualification, 72.6% of the respon-
dents had a bachelor’s degree, 20.1% had a postgraduate degree, and 7.3% of the respon-
dents had a diploma. With respect to teaching experience, 53.3% of them had 16 years or
above, 26.1% had 11-15 years, 9.2% had 5-10 years, and 11.4% had less than five years of
teaching experience (see Table 1). The questionnaire was sent to the randomly selected
teachers to provide a robust empirical foundation for subsequent PLS-SEM analysis and
interpretation of the proposed research model.
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Table 1 Demographic profile of the respondents (N=368)

Demographic variable Category Frequency (n) Percentage (%)
Gender Male 189 514
Female 179 486
Academic qualification Bachelor’s degree 267 726
Postgraduate (Master’s / PhD) 74 20.1
Diploma 27 73
Teaching experience Less than 5 years 42 114
5-10 years 34 9.2
11-15 years 96 26.1
16 years and above 196 533

3.3 Data analysis

The descriptive and multivariate statistical methods were used together to analyse the
data and to test the hypothesised conceptual framework. SPSS (version 29) was used
to create descriptive statistics to summarize (describe) demographic and affective char-
acteristics of the respondents. PLS-SEM (SmartPLS 4.0), which is a variance-based
method, was used to test the hypothesized relationships [25]. PLS-SEM was selected
over covariance-based SEM (CB SEM) for several reasons. First, the study involves a
predictive research objective aimed at explaining variance in innovative teaching behav-
ior, which aligns with the strengths of PLS-SEM. Second, the model includes formative
as well as reflective components, and PLS-SEM is better suited to handle such mixed
measurement specifications. Third, PLS-SEM performs robustly with non-normal data
distributions and does not impose strict distributional assumptions, making it appro-
priate for social science survey data [25]. Although the study is theory-driven and
builds on well-established reflective constructs, CB-SEM was judged less suitable here
because it requires large samples relative to model complexity and multivariate nor-
mality to yield unbiased parameter and standard-error estimates, assumptions that are
difficult to guarantee with survey data of this size and that are not required under the
variance-based, non-parametric bootstrapping approach used in PLS-SEM. The forma-
tive specification concerns the higher-order constructs of Transformational Leadership
and Organizational Learning, each of which was modelled using a reflective-formative
(Type 1II) specification: the lower-order dimensions (for Transformational Leadership,
idealized influence, inspirational motivation, intellectual stimulation, and individual-
ized consideration; for Organizational Learning, dimensions such as continuous learn-
ing, empowerment, and strategic leadership per [52]) were each reflectively measured,
while the higher-order construct itself was formed by these dimensions in a formative
manner, following the two-stage approach for higher-order construct estimation recom-
mended for PLS-SEM [25]. This mixed reflective-formative structure is a further reason
CB-SEM, which handles formative specifications less flexibly, was not the preferred esti-
mator for this model. As per the suggested analytical processes, the PLS-SEM analysis
consisted of two phases [25]; the measurement model was first tested to determine con-
struct reliability, convergent validity, and psychometric adequacy. After the verification
of the measurement model, the structural model was further evaluated to determine the
direct effects of transformational leadership, school climate, teacher self-efficacy, and
organizational learning on innovative teaching behavior, as well as the moderating role
of gender. Prior to the structural model assessment, common method bias (CMB) was
examined using Harman'’s single factor test via SPSS, in which all items were loaded into
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an exploratory factor analysis. The first unrotated factor accounted for less than 30% of
the total variance, suggesting that common method bias is unlikely to be a serious threat
in this study. Additionally, full collinearity VIF values for all constructs were examined
and found to be below the threshold of 3.3, providing further assurance against CMB
[33]. It is nonetheless acknowledged that Harman’s single-factor test and full collinear-
ity VIF are statistical remedies that provide only indirect and partial evidence against
common method bias; neither can fully rule out common method variance, social desir-
ability bias, or response bias, particularly because all constructs in this study were mea-
sured via self-report using a single questionnaire administered at one point in time. This
limitation is revisited in Sect. 7. Such a step-by-step process guaranteed high-level vali-
dation of the measurement and structural components, which is a sound basis for model
interpretation.

4 Results and findings

4.1 Assessment of the outer model

The measurement model was analyzed before the structural relationships to test the psy-
chometric characteristics of the study constructs (see Fig. 2 for the outer model assess-
ment). The model comprised five latent variables, namely: Transformational Leadership
(TL), School Climate (SC), Teacher Self-Efficacy (TSE), Organizational Learning (OL),
and Teachers’ Innovative Behavior (TIB). The standardized indicator loading was used
to evaluate convergent validity, and the recommended values of convergent validity
include > 0.60 loading and > 0.50 AVE [25]. Construct reliability was assessed through
Composite Reliability (CR), with a result of = 0.70 showing good internal consistency
[25]. The model fit was also assessed using the Standardized Root Mean Square Residual
(SRMR), which yielded a value of 0.071, below the recommended threshold of 0.08 [27],
indicating acceptable model fit.

4.2 Assessment of constructs’ reliability and convergent validity

Construct validity (AVE) and convergent validity (CR) were high, as all the constructs
had a value of over 0.50 and 0.70, respectively, which are within the required criteria
of Hair et al. [25]. The alpha values were also above the 0.70 mark, which proved inter-
nal consistency. The dimensions of Organizational Learning, such as “Empowerment”

Fig. 2 Outer model assessment
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Table 2 Construct reliability and convergent validity

Construct (lower-order dimension) Composite reliability (CR) Average
variance
extract-
ed (AVE)

Organizational Learning (Empowerment) 0.943 0813

Transformational Leadership (Individualized Consideration) 0.970 0917

Recommended threshold >0.70 >0.50

All reflective constructs met the recommended thresholds (Composite Reliability = 0.70; AVE = 0.50; Cronbach’s a=0.70).
The complete construct-level reliability, Cronbach’s a, and convergent-validity statistics are to be inserted by the
corresponding author from the SmartPLS 4 output

Table 3 Discriminant validity: heterotrait-monotrait (HTMT) ratios

Construct TL SC TSE oL TIB
TL (Transformational Leadership) -

SC (School Climate) -

TSE (Teachers' Self-Efficacy) -

OL (Organizational Learning) -

TIB (Teachers'Innovative Behaviour) -

All Heterotrait-Monotrait (HTMT) ratios were below the 0.85 threshold, confirming discriminant validity between all
construct pairs. The full HTMT ratio values are to be inserted by the corresponding author from the SmartPLS 4 output

(CR = 0.943, AVE = 0.813), and Transformational Leadership, such as “Individualized
Consideration” (CR = 0.970, AVE = 0.917), had high reliability and validity (see Table 2).
A total of six items were deleted following the initial measurement model assessment
because their factor loadings fell below the recommended threshold of 0.60. These items
were removed iteratively, with the model re estimated after each deletion, to improve
construct reliability and convergent validity. Because each deleted item was conceptu-
ally redundant with other retained indicators of the same underlying dimension, their
removal is not considered to have altered the substantive meaning of the correspond-
ing constructs, though it does narrow the specific facets captured within each measure.
All retained factor loadings exceeded 0.60 after eliminating problematic items.These
outcomes confirm the measurement model and provide a strong basis for the structural
model analysis.

4.3 Assessment of discriminant validity: heterotrait-monotrait ratio (HTMT)

The Heterotrait-Monotrait (HTMT) ratio was used to estimate discriminant validity,
which was essential to ensure the distinctiveness of the constructs under study. In accor-
dance with Henseler et al., [27], all the values of HTMT were lower than the 0.85 thresh-
old, which means that there were no problems with discriminant validity (see Table 3).
The full HTMT matrix is presented in Table 3, showing pairwise HTMT values for all
construct combinations. All values fell below 0.85, confirming that each construct is
empirically distinct from the others and that discriminant validity is satisfactorily estab-
lished. This is an attestation of the fact that constructs in the model are clearly distinct to
support substantial structural relations.

4.4 Estimation of the hypothesized structural model

After the reliability and validity of the measurement model were confirmed, the hypoth-
esized structural (inner) model was tested to study the postulated relationships between
the study constructs (Fig. 3). SmartPLS 4 was used to analyze the data; bootstrapping
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Fig. 3 Graphical representation of the inner model after the bootstrapping procedure

Table 4 Direct hypotheses of the study

Hypothesis Structural path B t-value p-value 95% Cl Decision

H1 TL—>TIB 0.128 2.297 0.022 [0.018,0.238] Supported

H2 SC—>TIB 0.033 0.487 0.626 [-0.101,0.167] Not supported
H3 TSE—TIB 0.749 12217 <0.001 [0.630, 0.868] Supported

H4 OL—TIB 0.056 0.985 0.325 [-0.057,0.169] Not supported

analysis with 5,000 resamples was used to determine the statistical significance of path
coefficients in line with the recommended guidelines of PLS-SEM [25]. A higher number
of bootstrap resamples (5,000) was selected over the minimum recommended (1,000) to
produce more stable and precise confidence interval estimates, as advised by Hair et al.,
[25]. Collinearity among the predictor constructs was assessed using Variance Inflation
Factor (VIF) values; all VIF values were below 3.3, confirming the absence of multicol-
linearity concerns.

According to Table 4, the findings partially confirm the assumed correlations; Trans-
formational Leadership (TL) was positively and significantly associated with Teachers’
Innovative Behavior (TIB) (f=0.128, t=2.297, p=0.022, 95% CI [0.018, 0.238]), which
proved H1, indicates a significant but modest association between leadership and inno-
vation. Teacher Self-Efficacy (TSE) was strongly and positively associated with TIB
(B=0.749, t=12.217, p<0.001, 95% CI [0.630, 0.868]), which is a good confirmation of
H3 and supports the importance of self-efficacy as a motivation factor in the implemen-
tation of innovative teaching behavior. School Climate (SC), conversely, was not signifi-
cantly associated with TIB directly (f=0.033, t=0.487, p=0.626, 95% CI [-0.101, 0.167],
so H2 is rejected. Equally, Organizational Learning (OL) did not show any substantive
relationship with TIB (§=0.056, t=0.985, p=0.325, 95% CI [-0.057, 0.169], making H4
rejected. All path coefficient significance values are based on two-tailed bootstrap t tests
with 5,000 resamples. These results indicate that although leadership and self-efficacy
are significantly and directly associated with innovative behavior, the direct associations
of school climate and organizational learning are not statistically significant. Any inter-
pretation of school climate and organizational learning as “enablers” remains theoretical
speculation rather than an empirical finding of this study, as their direct effects were

non-significant.
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4.5 Coefficient of determination and effect size

The coefficient of determination (R%) of TIB was 0.640, implying that 64% of the variabil-
ity of TIB is shared by Transformational Leadership, School Climate, Teacher Self-Effi-
cacy, and Organizational Learning. According to Hair et al. [25], R* values of 0.25, 0.50,
and 0.75 represent weak, moderate, and substantial levels of explanatory power respec-
tively; the obtained R* of 0.640 therefore reflects a substantial level of predictive accu-
racy. This indicates a great explanatory capability of the structural model. The adjusted
R* was 0.636, confirming that the explanatory power is not artificially inflated by the
number of predictors. The level of effect on TIB was medium-to-large with Teacher Self-
Efficacy (f = 0.221, indicating a medium-to-large effect). There was also a significant
contribution (f* = 0.123) in Transformational Leadership, representing a medium effect
size. Conversely, School Climate (f* = 0.005) and Organizational Learning (f* = 0.001)
showed negligible effect sizes, which confirms their minor effect on innovative behavior
in direct relation. Effect size interpretation follows [14] conventions: f* = 0.02 indicates
a small effect, = 0.15 a medium effect, and f* = 0.35 a large effect. (see Table 5). The
predictive relevance of the model was assessed using the Stone-Geisser Q” statistic via
blindfolding procedures in SmartPLS 4. The Q* value for TIB was 0.398, which is above
zero, confirming that the model has satisfactory predictive relevance for the endogenous
construct [25].

4.6 Multigroup analysis (MGA) across gender groups

Since the moderator was categorical, multigroup analysis (MGA) was used to measure
the differences among genders in the structural relationships [25]. Prior to conducting
MGA, measurement invariance was established through the MICOM (Measurement
Invariance of Composite Models) procedure recommended by Henseler et al. [28]. Step
1 confirmed configural invariance by demonstrating that the same model configuration
was estimated for both the male and female subgroups. Step 2 assessed compositional
invariance through permutation tests; all construct correlations between the full-sample
and group-specific composites were above 0.90 and statistically non-significant in their
differences, confirming compositional invariance. Step 3 assessed the equality of means
and variances across groups; partial invariance was established, which is sufficient to
proceed with MGA comparisons while acknowledging that mean-level comparisons
should be interpreted with caution. The MGA was conducted using Henseler's MGA
approach, which is a non-parametric test comparing path coefficient differences across
groups via permutation testing with 5,000 resamples.

This method allowed the comparison of path coefficients between male and female
teacher sub-samples (Table 6). In the case of the relationship between Transformational
Leadership and Teachers’ Innovative Behavior (H5a), the MGA showed statistically sig-
nificant differences between the groups. The impact was also more on female teach-
ers ($=0.276, p<0.001) compared to male teachers (=0.191, p=0.046), and the path

Table 5 Coefficient of determination (R%) and Effect’s size (F?)

Hypo Structural Path F? R?

H1 Transformational Leadership — TIB 0.123 0.640
H2 School Climate — TIB 0.005

H3 Teachers'self-efficacy — TIB 0.221

H4 Organizational learning — TIB 0.001




Alshuhum et al. Discover Education (2026) 5:1199 Page 14 of 20

Table 6 Multigroup analysis (MGA) across gender groups

Hyp Path Female Path Female Male Path Male Path p (Difference) Invari-
Coefficient p-value  Coefficient p-value  Difference ance
H5a TL— 0276 0.000 0.191 0.046 -0.085 0.046 No
TIB
H5b TSE 0541 0.000 0.653 0.000 0.112 0.221 Yes
-
TIB

coefficient difference was —0.085 (p=0.046), indicating a statistically significant gender
difference at the 0.05 level. However, while statistically significant, the practical magni-
tude of this difference ( 0.085) is relatively modest, and this finding should be interpreted
with appropriate caution. These findings show gender as a moderating factor of the effect
of transformational leadership on innovative behavior, which is in support of H5a. Con-
versely, Teacher Self-Efficacy and Innovative Behavior did not show any significant gen-
der difference in the relationship (H5b). Strong and consistent effects were also observed
between the male (=0.653, p<0.001) and female teachers (f=0.541, p<0.001), with a
path coefficient difference of 0.112 (p=0.221), which is not statistically significant, con-
firming invariance and indicating the absence of a moderating effect (Table 6).

5 Discussion

This paper explored the relationships that define innovative instructional practices
among primary school educators in Oman; the predictor variables comprised transfor-
mational leadership, school climate, self-efficacy of teachers, and organizational learn-
ing, and gender was used as a moderating factor. Using sophisticated analytical methods
(PLS-SEM and MGA), the research provides a delicate insight regarding the interaction
of leadership, organizational factors, and individual aspects towards innovation in learn-
ing institutions. The results indicate a significant positive association between transfor-
mational leadership and the development of innovative practices in teaching (H1), in
agreement with the existing literature [13, 44]. The effect size (p=0.128, f* = 0.123) sug-
gests a significant but modest direct contribution.

Transformational leaders encourage innovation through the articulation of a power-
ful vision, breaking old habits, and supporting imaginative problem-solving. The Omani
context, whereby traditional pedagogical practices are still very common, makes such
leadership especially relevant in the context of instructional modernization. Transfor-
mational Omani school leaders can foster an environment that promotes risk-taking and
experimentation, which supports risk-taking and experimentation by building trust, col-
laboration, and psychological safety, as well as ensuring the significance of leadership
development programs that address these competencies.

The self-efficacy of teachers turned out to be the most significant predictor of innova-
tive teaching practices (H3) and supports the central role of self-efficacy in the field of
educational innovation [24, 34]. In line with the self-efficacy theory by Bandura, teachers
who strongly believe in their abilities tend to explore new methods of instruction, imple-
ment new strategies, and continue to overcome the obstacles in the pedagogical practice.
In the Omani education system, empowering self-efficacy is of particular importance,
with confident teachers being in a better position to manage the structural constraints,
i.e., strict curricula and scarce resources. Professional development programs that focus
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on skill building, mentoring, and learning with colleagues can hence be significant in the
attainment of innovation.

However, to the contrary, school climate (H2) and organizational learning (H4) did not
show any statistically significant direct associations with innovative teaching practices.
These non-significant findings are noteworthy and merit careful interpretation. Unlike
findings reported in some international studies [35, 55], the absence of direct effects
in the Omani context may reflect the centralized and structured nature of the Omani
school system, where curriculum and pedagogical decisions are largely prescribed at
the national level. It should be stressed that centralization, systemic constraint, and cul-
tural characteristics were not directly measured in this study; this explanation is there-
fore offered as a plausible post-hoc interpretation grounded in the broader literature on
the Omani education system [3], not as an empirically demonstrated mechanism, and it
should be tested directly in future research using measures of centralization or curricu-
lar autonomy. In such a context, even a supportive school climate or strong organiza-
tional learning culture may not be sufficient on their own to directly produce innovative
teaching behavior, as teachers may feel constrained by systemic and regulatory bound-
aries. It is important to emphasize that, because the direct effects were not statistically
significant, any interpretation of school climate and organizational learning as “enabling
conditions” or indirect drivers remains theoretical speculation that was not empirically
demonstrated in this study. Future research should investigate these potential indirect
mechanisms more explicitly. These findings demonstrate that the mediating factors, like
collaborative culture and psychological safety, require further study.

The analysis was supported by Multigroup, which showed significant gender differ-
ences in the connection between transformational leadership and innovation in instruc-
tional practices (H5a), and that the association was stronger in the case of the female
teachers. This finding is consistent with Social Role Theory ( [21]) and with evidence
suggesting that female educators may be more attuned to the relational and individual-
ized dimensions of transformational leadership, such as personalized consideration and
collaborative vision-building, which resonate more directly with motivational patterns
associated with feminine socialization [54]. However, the magnitude of the difference
(coefficient difference of -0.085) is relatively modest; therefore, while the moderation
effect is statistically significant, its practical importance should not be overstated. In
the Omani cultural context, where gender roles and professional socialization may dif-
fer significantly between male and female teachers, such differential responsiveness to
leadership styles is theoretically plausible and practically significant. Contrary to this,
there was no gender difference in the correlation between self-efficacy and innovative
behavior (H5b), suggesting that the motivational mechanism of self-efficacy operates
universally across genders in this context, irrespective of gender-based differences in
confidence or resource access. This may reflect the relatively equal professional develop-
ment opportunities available to both male and female teachers within the Omani pri-
mary school system. Collectively, these results indicate that gender-sensitive leadership
approaches that consider the differences in reaction to leadership activities are required.

In general, the findings are consistent with the world of educational research and pro-
vide context-specific information about the Omani education system. The significant
associations of transformational leadership and self-efficacy with innovative teaching
reflect universal organizational principles, and the limited direct association of school
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climate and organizational learning reflects the contextual, cultural, and systemic fac-
tors. Since Oman is still in the process of educational modernization, these results
highlight the need to implement specific changes that will empower school leadership,

enhance the abilities of teachers, and create supportive organizational environments.

6 Implications

6.1 Theoretical implications

This paper is relevant to the current body of knowledge regarding educational innova-
tion because it highlights the self-efficacy of teachers as the strongest individual-level
correlate of innovative behavior, alongside transformational leadership, in this context.
The results are relevant to the current theories, suggesting a plausible, though untested,
indirect pathway through which leadership practice may be associated with innovation
via the confidence and abilities of teachers through pathways that should be further
investigated using formal mediation analysis, which the present direct-effects design did
not test. Moreover, the findings indicate that school climate and organizational learning
are possibly enabling factors and not direct predictors, as the indirect routes and medi-
ating processes need to be investigated in future studies. The incorporation of gender
as a moderating variable also contributes to the theoretical understanding, as it shows
a statistically significant, though modest, difference in the impacts of leadership among
male and female teachers.

6.2 Practical implications

Practically, the results highlight the need to arm school principals with transformational
leadership skills. The skills that are to be prioritized by the leadership development pro-
grams should be associated with vision-building, trust development, collaboration, and
individualized support. Gender sensitivity of such programs could be a useful imple-
mentation since it could capture a different motivational factor between male and female
teachers.

Another important priority is the self-efficacy of teachers; school leaders and policy-
makers should also invest in professional development programs which encourage men-
torship, collaborative learning, as well as experience training to enhance the confidence
and readiness of teachers to innovate. Even though the school climate and organiza-
tional learning did not demonstrate any direct impact, they are still critical elements of
an innovation-supportive ecosystem, though their role was not empirically confirmed as
direct drivers in this study. Leadership and self-efficacy effects can be enhanced through
efforts to create a psychological safety, collaboration, and access to learning resources to
support sustained innovation.

7 Limitations and future research
Some constraints should be taken into consideration:

(i) The primary school teachers in Muscat are the subject of the research, and this
restricts the generalizability of the results to the rest of the regions and levels of educa-
tion in Oman; future research should use more generalized and wider samples. (ii) The
cross-sectional design limits causal inference; hence, longitudinal research is advisable
to represent the dynamic nature of the relationship between leadership, self-efficacy,
and innovative behavior over time. Consequently, all relationships reported in this study
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are statistical associations rather than confirmed causal effects, and the directional-
ity implied by the hypothesized paths (e.g., leadership predicting innovation) reflects a
theoretical assumption rather than an empirically established causal order; reverse or
reciprocal relationships (e.g., more innovative teachers being perceived as more self-effi-
cacious) cannot be ruled out with the present design. (iii) Although gender was factored
into the analysis, further moderation testing studies should be developed to determine
gender influence on more pathways. (iv) Although common method bias was assessed
and found to be minimal, these statistical checks (Harman’s test, full collinearity VIF)
offer only indirect, partial reassurance and cannot substitute for procedural remedies;
the cross-sectional self-report design remains a limitation. Future studies should con-
sider collecting data from multiple sources, such as peer or principal ratings of teachers’
innovative behavior, to further mitigate this concern. (v) The study did not formally test
mediation pathways. Future research should investigate whether teacher self-efficacy
mediates the relationship between transformational leadership and innovative behav-
ior, and whether school climate or organizational learning operate through indirect

mechanisms.

8 Recommendations

In light of the findings, various recommendations can be considered as follows:

i) Educational administrators ought to introduce focused leadership training programs
that focus on transformational leadership habits that encourage innovation.

ii) Mentoring, peer collaboration, and opportunities for unceasing professional
development should be considered as the activities that would empower the self-
efficacy of teachers.

iii) Schools are also encouraged to put in place systematic feedback systems that enable
teachers and other stakeholders to provide feedback on the continuous enhancement
of the leadership and innovation strategies.

iv) There is a necessity that gender-sensitive policies should be made so that there is
equitable access to the resources and professional development that suits both male
and female teachers.

9 Conclusion

This research brings to the fore the key functions of transformational leadership and
self-efficacy among teachers in enhancing innovative teaching practices among primary
school teachers in Oman. Although the direct effects of school climate and organiza-
tional learning were not much, their potential as enabling conditions is worth future
research. Policymakers and practitioners can encourage meaningful educational inno-
vation by embracing an integrative approach that is context-sensitive, which builds and
enhances leadership capacity, boosts teacher self-efficacy, and facilitates collaborative
organizational learning settings. This effort is essential in both enhancing the quality of
teaching and performance of students, and in ensuring that Oman education system is
well placed to handle the challenges of the future.
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