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Introduction: Effective teaching plays an important role in improving students’ 
learning outcomes. Unfortunately, research on factors influencing special 
education teachers’ effective teaching remains lacking. This study aimed to 
examine the extent to which perceived personal and school-related contextual 
factors influence effective teaching practices.
Methods: The study utilized data from a survey involving 311 special education 
teachers in Malaysian secondary schools to construct structural equation models 
of the interplay between the teachers’ personal factors, contextual factors, and 
teaching effectiveness. Data were analyzed using Structural Equation Modelling 
(SEM). This study also validated the mediation testing by utilizing a resampling 
procedure known as a bootstrapping method.
Results: The findings indicated that contextual factors significantly influence 
the teachers’ beliefs, knowledge, self-efficacy, and attitudes. Specifically, beliefs 
and knowledge were also found to significantly and directly influence effective 
teaching practices, as well as serve as full mediators between contextual factors 
and effective teaching practices.
Discussion: Hence, this study highlights the need for professional development 
programs emphasizing teachers’ beliefs and knowledge, particularly to improve 
effective teaching practices among special education teachers.
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1 Introduction

Teachers play a crucial role in achieving the teaching goals for students with Special 
Educational Needs (SEN) to support Sustainable Development Goal (SDG) 4. The achievement 
of such goals depends on their competence and training in implementing appropriate 
strategies. While considering the implications of students’ disabilities, teachers must 
understand the needs and potential of SEN, which may be influenced by environmental factors 
resulting from family, community, and school (Darling-Hammond et al., 2020). Therefore, 
effective teaching should begin from the basic level of students’ skills or knowledge (Alesech 
and Nayar, 2021; Klang et al., 2020; Yeh et al., 2020). Effective teaching practices of special 
education teachers involve setting clear objectives, delivering lessons explicitly, providing 
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scaffolded guided practice, and adjusting the teaching pace according 
to students’ abilities. Teachers also need to create opportunities for 
interaction, monitor understanding with immediate feedback, and 
flexibly adapt strategies. This approach supports effective learning 
based on the principles of Bloom’s Taxonomy (Bloom et al., 1956) and 
explicit instruction (Johnson et al., 2017).

Nevertheless, prior studies revealed that many special education 
teachers lack confidence or are unaware of suitable strategies that meet 
the needs of SEN (Abramczyk and Jurkowski, 2020; Cornelius et al., 
2020). Additionally, they face a higher risk of stress and burnout 
compared to mainstream teachers (Park and Shin, 2020). 
Consequently, the critical shortage of special education teachers has 
been a persistent issue since the 1980s (Boe and Cook, 2006; Kvande 
et al., 2019), including in developed countries. This issue has also been 
highlighted in the Malaysian Education Blueprint 2013–2025 and in 
the study conducted by Alshoura (2021). According to Mason-
Williams et al. (2020), efforts to address shortages of special education 
teachers by recruiting candidates without a teaching background may 
result in negative economic impacts due to unproductive training and 
education costs.

Previous studies identified various factors leading to the shortage 
of quality special education teachers, including contextual factors, 
knowledge, efficacy, and beliefs. Barriers such as insufficient support 
from the school (Park and Shin, 2020; Rizvi Jafree et al., 2023), 
inadequate infrastructure (Mason-Williams et al., 2020; Mihat, 2019; 
Starks and Reich, 2023), and the neglect of special education policies 
(Finlay et al., 2022) negatively affect teachers’ well-being and teaching 
quality and hinders the achievement of SDG4. Additionally, teaching 
strategies, beliefs (Maag, 2020; Taresh et al., 2020), and teachers’ self-
efficacy (Mastrothanasis et al., 2021) are impacted by limited special 
education pedagogical knowledge and workload burdens. 
Nevertheless, no existing comprehensive studies examined the 
integrated effects of knowledge, attitudes, beliefs, and self-efficacy on 
effective teaching in Malaysia. To address this gap, the present study 
investigates direct and indirect influence of contextual and personal 
factors on teachers’ teaching practices. The present study’s purpose is 
to fill the highlighted gap by providing an understanding of the direct 
and indirect links between the variables mentioned and identifying 
the most influential personal factors as mediators. The quality of 
special education teachers’ teaching practices is expected to improve 
with the help of the study’s findings.

2 Literature review

2.1 The impact of contextual factors on the 
personal factors of special education 
teachers

Past and present environmental cues, which individuals perceive 
consciously or unconsciously, are contextual factors (Cook et al., 
2023). Based on Kozma’s Model (2003), contextual factors in this 
study comprise three levels, namely micro (classroom infrastructure), 
meso (organizational support), and macro (professional teaching 
training experience). On the other hand, intrinsic individual traits, 
particularly pedagogical knowledge, beliefs, attitudes, and self-
efficacy, reflect personal factors (Grotkamp et al., 2012). Analyzing 
past research revealed that most studies about how contextual 

factors affect those four personal factors have been mostly 
undertaken with teachers in inclusive programs. For instance, Aas 
(2022) and Dignath et al. (2022) explored how contextual factors 
shape teachers’ beliefs and teaching programs. Other researchers, 
such as Perrin et al. (2021), Saloviita (2020), Braksiek (2022), and 
Moberg et al. (2020), studied how contextual factors affect teachers’ 
attitudes. Some recent studies (Park and Shin, 2020; Antoniou et al., 
2023; Benigno et al., 2024) have connected contextual factors, 
teachers’ self-efficacy, and burnout, specifically among special 
education teachers. Furthermore factors such as poor 
communication can hinder access to contextual resources and 
negatively impact teachers’ pedagogical knowledge, making effective 
teaching support more difficult (Alexander and Byrd, 2020). 
Teaching support, administrative support, recognition, and 
professional development opportunities are recognized as critical 
resources influencing the development of teachers’ personal factors. 
Nevertheless, previous research is limited as the exploration of the 
relationship between contextual factors and special education 
teachers’ four personal factors (knowledge, beliefs, attitudes, and 
efficacy) remains limited. Accordingly, the present study involved 
three levels of contextual factors (micro, meso, and macro) and four 
personal factors to offer an understanding of and assist in decision-
making in special education programs.

2.2 The impact of personal factors on the 
teaching practices of special education 
teachers

While contextual factors provide an external environment for 
teachers, personal factors are equally important in shaping teaching 
practices. This study investigated how the four personal factors, 
namely knowledge, beliefs, attitudes, and self-efficacy, directly 
influence special education teachers’ teaching practices. Personal 
factors can sometimes pose difficulty in achieving teaching success 
(Basckin et al., 2021). Additionally, teachers’ knowledge can be a 
strong foundation for active learning (Billingsley et al., 2020; Alsolami, 
2022). However, teachers may focus on school directives rather than 
effective teaching strategies. This approach can limit how teachers 
apply their pedagogical knowledge (Basckin et al., 2021). Thus, clearly 
understanding the relationship between teachers’ knowledge, beliefs, 
and their actual teaching practices is crucial, as it underscores the 
importance of the present study. Prior studies have not paid enough 
attention to how attitudes and self-efficacy affect teaching practices 
(Schwab and Alnahdi, 2020). The studies focused on related areas such 
as teaching intentions (Börnert-Ringleb et al., 2021; Mathews and 
Myers, 2022), teacher preparation (Binammar et al., 2023), and 
teacher stress (Park and Shin, 2020). Unfortunately, none directly 
address teaching practices. Contrarily, most studies concentrated on 
teachers in inclusive classrooms (Heyder et al., 2020; Moberg et al., 
2020; Schwab and Alnahdi, 2020; Saloviita, 2020; Braksiek, 2022).

In light of these limitations, existing research has yet to specifically 
explore how these four personal factors (knowledge, beliefs, attitudes, 
and efficacy) influence effective teaching practices among special 
education teachers. Therefore, this gap makes a significant contribution 
to the present study by investigating the relationship between personal 
factors and teaching practices among special education teachers, 
thereby strengthening the underlying theoretical framework.
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2.3 Personal factors as mediators in the 
relationship between contextual factors 
and teaching practices of special education 
teachers

Beyond their direct impact on teaching practices, personal factors 
may also play a mediating role in the relationship between contextual 
factors and teachers’ effectiveness. Personal factors in this study are 
based on Bandura’s social cognitive theory. The theory identifies 
personal determinants as indexed by self-belief (beliefs and efficacy), 
analytical thinking quality (knowledge), and affective traits (attitudes) 
(Bandura, 1999). Recent studies also associate personal factors with 
professional identity, comprising knowledge, beliefs, values, and ethics 
(Fitzgerald, 2020; Lan, 2024). The emphasis of the theory on the 
individual as both a product and a producer of their environment 
highlights the interrelation between contextual factors, personal 
factors, and behavior.

For example, the influence of the support from school leadership 
on effective teaching is mediated by teachers’ personal traits such as 
efficacy and motivation. Without these personal factors, strong 
contextual support cannot translate into better teaching effectiveness. 
Nonetheless, analyzing prior research revealed a gap in the literature 
in relation to the four personal factors as mediators between 
contextual factors and special education teachers’ effective teaching 
practices.

The gap identified in this study is addressed by examining the 
complex internal structure in the relationship that exists between 
school environments and teacher characteristics, which has been 
highlighted by Toropova et al. (2021). The effort seeks to identify 
special education teachers’ quality and retention. Specifically, this 
study investigated whether the four personal factors (knowledge, 
beliefs, attitudes, and self-efficacy) mediate the relationship between 
contextual factors and special education teachers’ effective teaching 
practices. While previous studies (Werner et al., 2021; Cansoy et al., 
2022; Lera et al., 2023) explored teacher self-efficacy as a mediator and 
attitudes as partial mediators (Corso-de-Zúñiga et al., 2020), none 
explored special education teachers (Hazan-Liran and Karni-
Vizer, 2024).

Other studies investigating the role of personal factors as 
mediators involving special education teachers include those by Fu et 
al. (2021), Zhang et al. (2020), and Chen et al. (2020). Nevertheless, 
these studies did not include all four personal factor variables 
examined in this study. Therefore, the present study provides a 
comprehensive contribution by linking Bandura’s social cognitive 
theory to special education. This study’s findings are expected to 
strengthen the theoretical framework and contribute additional value 
to the existing body of knowledge regarding the role of personal 
factors among special education teachers.

2.4 Conceptual framework and research 
questions

This study’s conceptual framework integrates Bandura’s social 
cognitive theory. The theory emphasizes the dynamic interaction 
between personal factors, behavior, and the environment. The study’s 
environmental context is based on Kozma’s (2003) conceptual model. 
This approach aims to understand how personal factors (knowledge, 

beliefs, attitudes, and self-efficacy) mediate the relationship between 
contextual factors and special education teachers’ effective teaching 
practices. Personal factors, as components of Bandura’s social 
cognitive theory, influence and are influenced by behavior and 
contextual factors. The contextual factors adapted from Kozma’s 
model are divided into three levels:

	 i.	 Micro: Teachers’ perceptions of classroom infrastructure.
	 ii.	 Meso: Teachers’ perceptions of organizational support within 

schools.
	iii.	 Macro: Teachers’ perceptions of policies related to professional 

teacher training.

The conceptual framework proposes that contextual factors 
(Kozma, 2003) directly influence personal factors. In turn, personal 
factors act as mediators, translating the impact of contextual factors 
into effective teaching practices. This holistic framework identifies the 
mechanisms through which contextual factors affect behavior through 
personal factors. The framework is expected to provide guidance for 
future studies examining the systemic environmental impacts on 
special education. The direct and indirect influences of the variables 
are illustrated in Figure 1. The study is guided by the following three 
research questions:

	 1.	 How do contextual factors influence special education teachers’ 
personal factors?

	 2.	 How do special education teachers’ personal factors influence 
perceived effective teaching practices?

Do personal factors act as mediators between contextual 
factors and effective teaching practices of special education 
teachers?

3. Methods

3.1 Samplings

This study’s participants comprised secondary special education 
teachers, who were selected through Stratified Random Sampling 
from one state in each of Malaysia’s five zones. The selected state from 
each zone was determined based on the number of secondary 
integrated schools and secondary special education students in the 
particular zone (Bahagian Pendidikan Khas, Kementerian Pendidikan 
Malaysia, 2023). A total of 109 respondents participated in the pilot 
study phase, while another 202 respondents were involved in the main 
study. Each respondent completed the administered survey 
questionnaire anonymously, without indicating their names or 
schools. The information related to the districts they work was 
obtained from the Ministry of Education Malaysia. The information 
was used to determine the respondent ratio for each zone and state 
(Bahagian Pendidikan Khas, Kementerian Pendidikan 
Malaysia, 2023).

Information related to their work district was collected to 
determine the respondent ratio for each zone and state. Additionally, 
participants were requested to provide demographic details, including 
gender, age, academic qualifications, background in special education, 
and teaching experience in the field of special education.
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3.2 Measurements

This study involved six variables with 171 initial items during face 
validity testing. After the elimination of irrelevant items through 
content validity analysis, the items were reduced to 117. Subsequently, 
the total number of items was further reduced to 103 following item 
removal based on the exploratory factor analysis (EFA) conducted 
during the pilot study. After item removal during the EFA, the 
reliability of the instrument was analyzed. The findings revealed high 
reliability for all constructs: contextual factors (α  = 0.957), belief 
(α = 0.811), effective teaching practices (α = 0.935), knowledge level 
(α = 0.950), self-efficacy (α = 0.877), and attitude (α = 0.927). The 
instruments demonstrated strong consistency when tested 
multiple times.

3.3 Contextual factors questionnaire

Based on Kozma’s (2003) model in Fulmer et al. (2015), this 
study’s contextual factors involved a combination of three adapted 
instruments to assess three sub-constructs: teachers’ perceptions of 
classroom infrastructure, school support, and the implications of 
professional teacher training on their roles. As a strategy to measure 
contextual factors, this study employed the contextual scale 
developed by Abduh et al. (2025). The scale integrates three 
instruments to measure the subconstructs of infrastructure, 
organizational support, and teachers’ professional training. With a 
Cronbach’s alpha value of 0.952, the scale demonstrated a very high 
level of reliability.

	•	 In order to measure teachers’ perceptions of special education 
classroom infrastructure, items were adapted from Lera et al. 
(2023) and Corso-de-Zúñiga et al. (2020).

	•	 The second instrument used to measure teachers’ perceptions of 
school support was adapted from the Perceived Organizational 
Support instrument by Hazan-Liran and Karni-Vizer (2024), 
which included ten high-factor-weighted items.

	•	 The third instrument measured teachers’ perceptions of their 
professional training history using the Perception of Your Initial 
Teacher Training Survey developed by Fu et al. (2021), involving 
30 items (reduced from the original 34).

Reported reliability values for the second and third instruments 
were 0.97 and 0.89, respectively. In contrast, no reliability values 
were available for the infrastructure perception instrument. A 
seven-pointLikert scale (1 = strongly disagree, 7 = strongly agree) 
was used, with higher scores indicating a better contextual 
environment.

3.4 Pedagogical knowledge questionnaire

Sonmark et al. (2017) Teacher Knowledge Survey on pedagogical 
knowledge was adapted before being utilized in this study. The original 
instrument’s reliability met the minimum requirement of 0.60 for pilot 
studies. The reliability was reported to be between 0.40 and 0.70 
(Straub et al., 2004). By using a Likert scale (Taherdoost, 2016; Whitley 
et al., 2013), the reliability was reassessed and improved. A seven-
point Likert scale (1 = strongly disagree, 7 = strongly agree), which 
shows the respondents’ agreement with items to measure pedagogical 
knowledge, replaced the original binary scale.

3.5 Belief questionnaire

With the help of an adapted version of Glenn (2018) Beliefs about 
Learning and Teaching Questionnaire, teachers’ beliefs on special 
education teaching were also measured. The original instrument 
assessed teachers’ beliefs about special education students and their 
teaching practices. The instrument had four sub-constructs and 20 
items. The adapted items showed a reliability of 0.81. A seven-point 
Likert scale (1 = strongly disagree, 7 = strongly agree) was utilized 
instead of the original six-point scale. With the seven-point scale, the 
respondents highlighted their beliefs on the roles of special education 
teachers and their students.

Contextual 
Factors

Knowledge

Attitude

Belief

Self-Efficacy

Effective 
Teaching Practice

of 
Secondary Special 

Education 
Teacher

According to Kozma’s 
Model (2003) 

Bandura’s Social Cognitive Theory

FIGURE 1

Conceptual framework model of the influence of contextual and personal factors on the effective teaching practices of special education teachers.
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3.6 Effective teaching practices 
questionnaire

The current study applied the Recognizing Effective Special 
Education Teachers (RESET) instrument by Johnson and Semmelroth 
(2012) in determining how special education teachers effectively 
taught at the secondary level. The instrument was employed to assess 
effective teaching practices in special education. It identifies student 
needs and the employment of evidence-based teaching methods, 
showing student progress. This instrument has proved to have strong 
internal consistency with a reliability of 0.74. Some of the items 
included in the RESET instrument were adapted with permission 
from the original authors. The modification followed the indications 
given by Stewart et al. (2012) by using a seven-point Likert scale 
ranging from 1 = strongly disagree to 7 = strongly agree. Several 
methods were used to ensure the questionnaires’ validity on contextual 
factors, pedagogical knowledge, beliefs, and effective teaching 
practices, such as Lawshe (1975) method, back-translation techniques, 
expert reviews, and pretesting (Brislin, 1970). These items were 
further refined based on the experts’ feedback. According to Awang et 
al. (2018), pilot testing was an evaluative measure for the factor 
weights, item components, and internal consistency. Pilot data were 
run for EFA to establish the underlying structure of the variables. 
Details about validity, reliability, and EFA can be provided upon 
request via email.

3.7 Special education teachers’ attitude 
questionnaire

Subsequently, to examine special education teachers’ attitudes 
toward their profession, Küçüközyiğit et al. (2017) Attitude Scale 
towards Special Education as a Teaching Profession was used. This scale 
was chosen due to its focus on the examined area. The pilot study 
demonstrated high reliability with a Cronbach’s alpha of 0.88.

3.8 Self-efficacy questionnaire

As the next step to measure special education teachers’ self-
efficacy, the Teacher Sense of Efficacy Scale (TSES) by Tschannen-
Moran and Hoy (2001) was used. This scale was chosen for its 
relevance. The TSES includes three sub-scales: Instruction, 
Management, and Engagement. Each sub-construct demonstrated 

high internal consistency with Cronbach’s alpha values of 0.91, 0.90, 
and 0.87, respectively. For attitude and self-efficacy questionnaires, 
instruments previously adapted by Lim (2021) in a study with special 
education preschool teachers in Malaysia were utilized. While the 
original scales used five-point and nine-point response options based 
on expert recommendations, the researchers adjusted them to a seven-
point scale.

3.9 Study procedure

The researchers obtained permission from the Ministry of 
Education and the respective State Education Departments to conduct 
this study. Data was collected through an online survey distributed via 
Google Forms. Department heads in each state shared the survey link 
with all special education teachers in their respective states. 
Additionally, to ensure a representative sample, states from each of the 
five zones (North, East, Central, South, and Borneo) were selected 
based on the number of students with special needs (MBPK) and 
schools in each state. This selection was justified by the distribution of 
national education budget allocations, which is largely based on the 
number of schools in each state (Ministry of Education 
Malaysia, 2013).

3.10 Data analysis

A pilot study was also carried out to confirm the questionnaire’s 
effectiveness and its suitability for the study. EFA was used to 
determine groups of items that are related to one another (Watkins, 
2021). EFA was also conducted to determine the adequacy of the 
sample size based on the Kaiser-Meyer-Olkin (KMO) value and 
Bartlett’s Test. When KMO > 0.5 and Bartlett’s Test is significant 
[p < 0.05), the sample size is considered adequate (Field, 2017)]. In the 
pilot study involving 109 respondents, the KMO value was 0.913 and 
Bartlett’s Test was significant at 0.00 (p  < 0.05), indicating that a 
sample size of 200 or more would be appropriate for the main study. 
The factor loading values for the contextual, knowledge, belief, 
attitude, and self-efficacy constructs ranged from 0.570 to 0.896, 
indicating that all the variables tested contributed from moderate to 
strong levels to their respective factors. Meanwhile, the cumulative 
variance percentage of the four constructs ranged from 65 to 74%, 
suggesting that the extracted factors successfully explained most of the 
total data variability (Table 1). Literature sources support that a factor 

TABLE 1  Instrument validity and reliability results: EFA and CFA.

Instrument EFA CFA

KMO >0.6 Bartlett’s test 
P < 0.05

Factor loading 
≥0.5

Cumulative 
variance > 60%

AVE >0.5 CR >0.6

Contextual 0.930 0.000* 0.773–0.865 74.548 0.633 0.939

Knowledge 0.948 0.00 0.762–0.896 69.315 0.575 0.914

Belief 0.854 0.000* 0.570–0.852 66.961 0.471 0.887

Effective teaching practices 0.942 0.00 0.650–0.888 65.212 0.646 0.942

Attitude 0.529 0.910

Self-efficacy 0.534 0.911
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loading of ≥ 0.5 is considered significant and valid, while a cumulative 
variance value of > 60% is regarded as the effective threshold for 
explaining data in factor analysis (Tabachnick and Fidell, 2019).

Thereafter, structural equation modeling (SEM) was applied to 
examine associations between contextual factors, personal factors, and 
teaching approaches, with possible mediation of personal factors 
(Moshagen and Bader, 2024). These integrated analytical methods 
provided a foundation for the proposed model. In this model, there is 
an integrated understanding of how context and personal factors may 
influence effective teaching practices. By using AMOS software, the 
measurement model was evaluated through CFA within the SEM 
framework. Validity checks were conducted multiple times. 
Convergent Validity was established by examining the average 
variance extracted (AVE) for each construct, with all AVE values 
exceeding the required threshold of 0.45. Additionally, Composite 
Reliability (CR) values for all constructs were above the minimum 
standard of 0.60 (Table 1). These findings suggest that both convergent 
validity and composite reliability are acceptable for all constructs 
(Awang et al., 2023).

Normality testing showed skewness values ranging from 0.145 to 
−0.807, which falls within the acceptable limits of −1.5 to 1.5, as 
suggested by Awang et al. (2023). A pooled CFA was then conducted 
to address any potential multicollinearity issues during the structural 
modeling phase (Awang et al., 2018). The analysis of the structural 
model included direct effects, which were evaluated through 
regression coefficients, and indirect effects, which were explored 

through multiple mediation analyses. Bootstrapping techniques, 
utilizing the estimand function in AMOS software, were employed 
during the multiple mediation analysis (Collier, 2020).

4 Result

4.1 Measurement model

This study involved a complex measurement model featuring six 
constructs. Two constructs, namely contextual factors and beliefs, 
were second-order constructs. A parceling procedure was 
implemented to minimize the impact of disturbance factors when 
modeling the influence of latent variables (Little et al., 2002), simplify 
the model with a smaller covariance matrix of indicators, and improve 
model fit (Williams and O’Boyle, 2008).

For the second-order constructs, all items for each sub-construct 
were bundled together. The average value for each sub-construct was 
calculated to form the first-order construct model. Subsequently, each 
construct of self-efficacy, knowledge, attitudes, and effective teaching 
practices has more than ten items. Thus, item parceling was conducted 
using the second method, the factorial algorithm, as suggested by 
Williams and O’Boyle (2008). Figure 2 illustrates the measurement 
model of this study after the item parceling process was applied.

Based on Figure 2, model fit was achieved with an RMSEA value 
of 0.053, which is below the recommended threshold of 0.08 suggested 

FIGURE 2

Combined measurement model (pooled CFA) of contextual factors, knowledge, belief, attitudes, self-efficacy, and effective teaching practices of 
secondary special education teachers after parceling.
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by Awang et al. (2023). The CFI value of 0.965 and TLI value of 0.957 
also meet the ideal threshold, exceeding 0.90 (Awang et al., 2023). The 
values also surpassed 0.95 for a sample size of fewer than 250 
respondents, as recommended by Hair et al. (2010). The Chi sq./df 
ratio of 1.561 meets the ideal criterion of being less than 3.0, as 
proposed by Awang et al. (2023). Figure 2 also demonstrates that all 
correlation coefficients between constructs are below 0.85, indicating 
the absence of multicollinearity among the study’s constructs.

Common method variance (CMV) analysis was conducted using 
Harman’s One-Factor Solution with SPSS version 25 to identify 
systematic error variance commonly found in behavioral studies 
(Podsakoff et al., 2003). Table 1 presents the result of the CMV 
analysis.

Table 2 shows that the total variance for the first component was 
24.878%, which is less than the 50% threshold. Therefore, CMV is not 
present in the structural model, as per Awang et al. (2023). Thus, the 
researchers proceeded with structural model analysis.

4.2 Structural model (direct influence)

Figure 3 illustrates the structural model. The four hypotheses 
represent direct influences to be tested using regression coefficients 
(beta values) to determine the impact of contextual factors on personal 
factors (belief, attitudes, self-efficacy, and knowledge). Additionally, 
Figure 3 also depicts four other hypotheses involving the direct 
influence of the four personal factors on effective teaching practices, 
which were also tested.

Tables 3, 4 present the regression coefficients and their significance 
values based on p < 0.05. The results of the hypotheses testing in 
relation to the direct influence of contextual factors, personal factors, 
and effective teaching practices of special education teachers are also 
presented in both tables.

The result in Table 3 shows that contextual factors impact 
knowledge (β = 0.544, CR = 6.167, p = 0.001), belief (β = 0.361, 
CR = 2.652, p = 0.008), attitudes (β = 0.616, CR = 7.126, p = 0.001), 
and secondary special education teachers’ self-efficacy (β = 0.267, 
CR = 3.288, p = 0.001). These findings indicate that changes in 
contextual factors positively influence personal factors (knowledge, 
belief, attitudes, and self-efficacy). The greatest influence was observed 
on attitudes compared to the other personal factors.

The results in Table 4 reveal that attitudes (β = 0.075, CR = 0.934, 
p = 0.350) and secondary special education teachers’ self-efficacy 
(β = −0.005, CR = −0.090, p = 0.928) do not influence their effective 
teaching practices. These findings indicate that changes in personal 
factors (attitudes and self-efficacy) do not affect secondary special 
education teachers’ teaching practices.

Conversely, secondary special education teachers’ knowledge 
(β = 0.591, CR = 6.674, p = 0.001) and belief (β = 0.330, CR = 2.790, 
p = 0.005) significantly influence their effective teaching practices. The 
positive regression weights indicate that effective teaching practices 

are positively influenced by knowledge and belief. As shown in the 
table, knowledge has a stronger influence (0.591) on effective teaching 
practices compared to belief (0.330). Structural Model (Indirect 
Influence).

Table 5 presents the findings of the bootstrap analysis undertaken 
to validate the role of four mediators that may influence the 
relationship between contextual factors and special education teachers’ 
effective teaching practices.

Based on Table 5, testing knowledge and belief as mediators 
reveals that the indirect effect is significant, while the direct path is not 
significant. The regression coefficient for the indirect effect is higher 
than the regression coefficient for the direct effect. The results indicate 
that belief and knowledge fully mediate the influence of contextual 
factors on the special education teachers’ effective teaching practices, 
as the direct effect of contextual factors on teaching practices was not 
statistically significant (Awang et al., 2023). According to the criteria 
set by Collier (2020), the bootstrapping test indicated that belief and 
knowledge serve as mediators for the direct effect of contextual 
factors. However, bootstrapping tests could not be conducted for 
attitudes and self-efficacy as mediators. Only one indirect path showed 
statistical significance. As a result, the mediation testing criteria 
established by Collier (2020) were not satisfied. The results suggest 
that the indirect impact of contextual factors on the effective teaching 
practices of special education teachers is not entirely accounted for by 
attitudes and self-efficacy.

5 Discussion

5.1 Influence of contextual factors on n 
personal factors

The study’s findings indicate that contextual factors positively 
impact the personal factors of special education teachers. 
Enhancements in classroom infrastructure, organizational support, 
school leadership, and the quality of special education programs can 
lead to advancements in teachers’ knowledge, beliefs, attitudes, and 
self-efficacy, which are elements of personal factors. This finding 
extends previous studies, particularly those reported in Smale-Jacobse 
et al. (2023) study. The study examined contextual factors but did not 
address beliefs and self-efficacy. In line with the findings of Parey 
(2019) and Breyer and Gasteiger-Klicpera (2024), this study found the 
significant effect of contextual factors on teachers’ attitudes. This result 
is particularly important in view of the strong relationship between 
teachers’ attitudes, pre-service training (Breyer and Gasteiger-
Klicpera, 2024), their interactions with students (Kunz et al., 2021), 
and the quality of school leadership (Pardosi and Utari, 2022).

The in-depth analysis suggests that the influence on self-efficacy 
remains weak while contextual improvements enhance pedagogical 
knowledge and positive attitudes. This finding could be attributed to 
the high workload and limited resources that often characterize 

TABLE 2  The total variance explained for the common method variance analysis.

Initial eigenvalue Extraction sums of squared loadings

Component Total (%) variance Cumulative Total (%) variance Cumulative

1 24.132 24.878 24.878 24.132 24.878 24.878
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special education settings. Hence, the weak self-efficacy may offset the 
benefits of supportive environments. For instance, although teachers 
may gain knowledge through professional training, the absence of an 
adequate human workforce or excessive administrative demands can 
undermine their confidence in applying such knowledge effectively. 
This finding aligns with those of Granger et al. (2024). The authors 
demonstrated that self-efficacy, although developed through 
experience, can be diminished by environmental pressures. In the 

Malaysian context, where special education classes often have a larger 
student-teacher ratio than recommended, the gap between contextual 
support and practical classroom realities may help explain this weaker 
relationship.

Nevertheless, the findings reinforce the theoretical perspective of 
Bandura’s social cognitive theory, which emphasizes the role of 
environmental factors in shaping beliefs and knowledge. Nonetheless, 
this study suggests that environmental demands may act as both 

FIGURE 3

Regression coefficients and hypotheses for the direct influence of contextual factors on personal factors and direct influence of personal factors on 
effective teaching practices.

TABLE 3  Regression coefficients and significance values for hypotheses on the influence of contextual factors on personal factors.

Hypothetical 
relationship

β S. E CR p Result Hypothetical result

Contextual → knowledge 0.544 0.096 6.167 *** Significant Supported

Contextual → belief 0.361 0.069 2.652 0.008 Significant Supported

Contextual → attitude 0.616 0.092 7.126 *** Significant Supported

Contextual → efficacy 0.267 0.082 3.288 0.001 Significant Supported

TABLE 4  Regression coefficients and significance values for hypotheses on the influence of personal factors on effective teaching practices of special 
education teachers.

Hypothetical 
relationship

β S. E CR p Result Hypothetical result

Knowledge → practices 0.591 0.079 6.674 0.001 Significant Supported

Belief → practices 0.330 0.226 2.790 0.005 Significant Supported

Attitude → practices 0.075 0.073 0.934 0.350 Not significant Not supported

Efficacy → practices −0.05 0.058 0.090 0.928 Not significant Not supported
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enablers and inhibitors simultaneously, a nuance not typically 
highlighted in past literature. This dual effect warrants further 
theoretical consideration, particularly in explaining the reason 
contextual factors may strengthen knowledge and attitudes but fail to 
enhance self-efficacy consistently.

Acknowledging potential biases in this study is also important. 
First, most participating teachers were from urban schools where 
infrastructure and leadership support may be relatively stronger than 
in rural areas. Thus, the positive association between contextual 
factors and personal factors could be potentially inflated. Second, self-
reported measures of attitudes and beliefs may have been influenced 
by social desirability bias, leading teachers to present themselves more 
positively. Third, the weak effects observed could be partially 
explained by the use of general instruments, which may not have 
captured the unique aspects of self-efficacy in special education.

Practical implications include the need for systemic improvements 
in school infrastructure and leadership training, as well as stronger 
organizational support structures such as mentoring and counseling 
services. Nevertheless, the findings also carry theoretical implications 
beyond practical steps. The findings suggest that models linking 
contextual factors to teachers’ development should account for the 
possibility of uneven effects across personal factors, particularly when 
self-efficacy is involved. Therefore, future research should explore 
moderating variables, such as workload, class size, and administrative 
policies, which may explain the conditions for contextual factors to 
translate into stronger or weaker self-efficacy outcomes.

5.2 Influence of personal factors on the 
effective teaching practices of special 
education teachers

The study found that personal factors, particularly beliefs and 
pedagogical knowledge, strongly influence the effective teaching 
practices implemented by special education teachers. In contrast, 
attitudes and self-efficacy did not have a significant effect. These 
findings support social cognitive theory (Bandura, 1986) and Sabarwal 

et al.’s (2022) view that teachers’ beliefs are central to improving 
educational quality. The findings also add value to prior inconsistent 
findings regarding the role of belief, as discussed by Billingsley et al. 
(2020) and Basckin et al. (2021).

A deeper reflection indicates that while beliefs and knowledge 
consistently translate into effective practices, attitudes and self-efficacy 
may be weaker predictors. One plausible explanation is that teachers’ 
daily practices are more strongly driven by pedagogical reasoning and 
expectations of student outcomes than by their general attitudes. As 
Eiser (1986) and Trafimow et al. (2004) argued, attitudes are 
inconsistent behavioral predictors. Similarly, the insignificant role of 
self-efficacy could be linked to contextual realities, as teachers may feel 
confident in principle yet remain constrained by systemic challenges 
such as large class sizes, limited support, and rigid curricula. This 
observation is consistent with Granger et al. (2024) and Lazarides and 
Warner (2020), who found weak links between self-efficacy and 
teaching practices, particularly when contextual barriers remain 
unresolved.

From a theoretical standpoint, these findings suggest a need to 
refine models related to teacher effectiveness by emphasizing belief 
and knowledge as stronger predictors of practice. Bandura’s social 
cognitive theory explains the mediating role of cognition and belief in 
shaping behavior. Nevertheless, the present study highlights that self-
efficacy does not necessarily translate directly into practice. Instead, 
its influence may be contingent on structural support, indicating a 
more complex interplay between personal and contextual elements.

Potential biases must also be acknowledged. Self-reported data 
may reduce teachers’ perceived knowledge and belief levels. In 
addition, the lack of longitudinal measurement limits understanding 
of how these personal factors evolve over time. Additionally, cultural 
norms in Malaysia, which expect teachers to present themselves as 
competent, may amplify the reported role of belief while 
underreporting doubts or negative attitudes.

The practical implications are twofold. First, teacher education 
programs should prioritize developing strong pedagogical knowledge 
and reinforcing positive beliefs about students’ learning potential 
through experiential learning, simulation, and reflective practice. 

TABLE 5  Structural path analysis of contextual factors and effective teaching practices through four personal factors.

Mediator Hypothesis β CR p Bootstrapping Mediator 
result

Non-direct 
effect

Direct 
effect

Knowledge Contextual → knowledge 0.544 6.167 *** 0.312 0.020 Full mediator

Knowledge → practices 0.591 6.674 0.001

Contextual → practice 0.021 0.192 0.847

Belief Contextual → belief 0.361 2.652 0.008 0.116 0.020 Full mediator

Belief → practice 0.330 2.790 0.005

Contextual → practice 0.021 0.192 0.847

Attitude Contextual → attitude 0.616 7.126 0.000 Does not meet 

mediator test 

requirements
Attitude → practice 0.075 0.934 0.350

Contextual → practice 0.021 0.192 0.847

Self-efficacy Contextual → efficacy 0.267 3.288 0.001 Does not meet 

mediator test 

requirements
Efficacy → practice −0.05 −0.090 0.928

Contextual → practice 0.021 0.192 0.847
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Second, by addressing contextual barriers, professional development 
should be designed to bridge the gap between confidence and actual 
classroom application. Beyond practice, the study also contributes 
theoretically by clarifying the differential impact of personal factors, 
showing that beliefs and knowledge appear to be core drivers. In 
contrast, attitudes and self-efficacy may play more indirect roles. This 
finding invites future research into possible moderators, such as 
organizational culture, workload, and policy pressures, which 
determine when attitudes and self-efficacy influence practice 
meaningfully.

5.3 Personal factors as mediators in the 
relationship between contextual factors 
and effective teaching practices of special 
education teachers

The analysis showed that contextual factors such as infrastructure, 
organizational support, and professional training did not impact 
effective teaching practices directly but influenced them through 
personal factors indirectly, specifically beliefs and knowledge. 
Knowledge emerged as a stronger mediating factor, consistent with 
the Malaysian Teacher Standards (SGM) and the Job Description of 
Education Service Officers (DTPPP), which stress the role of 
professional training and knowledge in teacher competency.

The mediating role of beliefs supports the findings of Pajares 
(1992), who emphasized that beliefs are shaped by evaluation and 
experience. The findings also corroborate Bandura (1977) assertion 
that beliefs guide behavior. This study adds nuance by demonstrating 
how beliefs are molded by contextual support such as leadership and 
professional training. However, unlike knowledge and beliefs, attitudes 
and self-efficacy did not significantly mediate the relationship. This 
finding may be due to unstable attitudes and self-efficacy, potentially 
requiring sustained mastery experiences to manifest in observable 
practice. Nonetheless, prior studies (Chen et al., 2020; Werner et al., 
2021; Fu et al., 2021; Massé et al., 2022) suggest that both factors 
influence belief formation indirectly, which may, in turn, shape 
teaching practices.

Critically, the results suggest that theoretical models of teacher 
development should be adjusted to reflect the differential mediating 
strength of personal factors. While most literature assumes self-
efficacy is a key mediator, this study indicates that knowledge and 
beliefs may serve as more immediate conduits between contextual 
support and practice in special education. This finding highlights the 
importance of distinguishing between potential mediators (self-
efficacy, attitude) and effective mediators (knowledge, beliefs).

Possible biases must also be considered. The use of a cross-
sectional design prevented the study from fully capturing the temporal 
sequence of how contextual factors shape personal factors and 
subsequently influence teaching practices. Self-reporting may also 
have limited the strength of knowledge as a mediator since teachers 
tend to equate attendance to training with actual competency. 
Additionally, as most participants were trained under the same teacher 
education system, the homogeneity of professional standards could 
have limited variability in responses, making knowledge appear more 
influential.

The implications are significant for both policy development and 
theoretical application. Practically, training should emphasize not only 

technical knowledge but also reflective practices, case studies, and 
mentorship to reinforce beliefs that support effective teaching. By 
providing mastery experiences and vicarious modeling, organizational 
support systems such as Professional Learning Communities (PLCs) 
and mentoring can strengthen these mediating pathways. 
Theoretically, the findings suggest refining social cognitive theory 
applications in education by recognizing the uneven mediating role of 
different personal factors. Future studies should use longitudinal or 
mixed method designs to explore how these mediators evolve and 
whether interventions can strengthen weaker pathways, such as self-
efficacy, to complement knowledge and belief in shaping practice.

5.4 Implications for theory

Theoretical implications involve developing existing theories by 
considering personal factors as mediators in the indirect influence of 
contextual factors on effective teaching practices. This study presents 
a different perspective from previous studies. Prior studies often 
focused on the direct relationships between one or two factors. These 
studies also failed to address the question of the effectiveness of 
variations in special education teachers’ teaching practices. In this 
regard, the current study’s findings on the role of beliefs and 
pedagogical knowledge as mediators strengthen Bandura’s social 
cognitive theory, which conceptually states that humans are not 
passive objects shaped by their environment. The effective teaching 
model for special education teachers, as illustrated in Figure 4, exhibits 
both direct and indirect influences for each variable involved. This 
model highlights the dominant role of knowledge as a mediator and 
the strong direct influence of contextual factors on attitudes.

The study’s findings have provided a clearer explanation of the role 
of personal factors as a more proactive agent in determining the dual 
choices in special education teachers’ lives to achieve their desired 
outcomes. Practically, this study has implications for empowering 
teachers’ knowledge and beliefs, which should be prioritized in teacher 
training programs and school administrators’ professional 
development programs. This approach is crucial for ensuring that 
special education programs and related initiatives receive the 
necessary support for development and emerge as programs that 
contribute pride to schools.

5.5 Limitations and suggestions for future 
research

Despite undertaking a comprehensive investigation and 
employing necessary measures, this study is subject to several 
limitations. First, a quantitative approach based on self-assessment 
was used in this study. Such techniques tend to yield socially desirable 
responses, where the respondents may present themselves more 
favorably than their actual practices. This approach may limit the 
accuracy of the findings. Thus, to minimize this issue in future 
research, it is recommended to adopt mixed methods approaches, 
such as incorporating classroom observations, interviews, and data 
triangulation, potentially resulting in richer insights and validating 
self-reported data.

Second, this study did not consider the influence of contextual 
factors within families or communities outside of school, which play 
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an important role in student development. Therefore, future research 
should expand the study’s scope to examine these factors, as this 
approach would enrich educational policy planning and foster 
stronger collaboration across various fields of expertise. Third, this 
study focused only on special education teachers’ pedagogical 
knowledge. Further investigations should explore additional domains, 
such as legal knowledge and related theoretical frameworks, since 
their connections to teaching practices remain underexplored.

Fourth, although stratified random sampling was employed, the 
study was limited to one state from each of the five zones. 
Consequently, the representativeness and generalizability of the 
findings were restricted. Future studies are encouraged to increase the 
number of participating states and respondents to ensure broader 
inclusion of special education teachers across all zones. Stratified 
sampling could also be extended to underrepresented areas to capture 
more diverse perspectives. Additionally, respondents can be assigned 
unique identification codes to maintain confidentiality while enabling 
detailed analysis. Finally, the criteria for respondents in this study 
were relatively specific. Future research should consider broadening 
the scope by including primary special education teachers and 
administrators, thereby capturing a more comprehensive perspective 
of teaching practices in special education. By addressing these 
limitations, subsequent studies can generate more valid, 
representative, and impactful findings contributing to policy 
development and practice.
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