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Abstract: This research aims to analyze the improvement of technical competencies and changes 
in pedagogical behavior on competency-based training and assessment. We developed a modified 
conceptual model with the help of previous literature. We examined the impact of competency-based 
training & assessment on traditional teaching methodologies, practical teaching strategies, technical 
knowledge, and pedagogical & technical components as outcome variables. We also incorporated 
behavior & psychological aspects of teachers as mediators in our modified conceptual model and 
examined the mediation between exogenous and endogenous variables. We have collected the 
data of 458 respondents using a modified structured questionnaire from public and private teachers 
of Sindh technical and vocational institutions online from different regions of Sindh, Pakistan. For 
the data analyses, we employed SEM-based multivariate techniques. The findings exhibit that the 
direct relationship between competency-based training & assessment (independent variable) has 
a significant and positive influence on traditional teaching methodologies, practical teaching strategies, 
technical knowledge, and pedagogical & technical components as outcome variables. Similarly, the 
findings further concluded that behavior & psychological aspects are potent mediators between 
competency-based training & assessment and traditional teaching methodologies, teaching-learning 
abilities, practical teaching strategies, technical knowledge, and pedagogical & technical components 
as outcome variables. Hence, the behavior & psychological aspects of teachers is a vital factor that 
accelerates the impact of competency-based training & assessment on the dependent variables. The 
outcomes of this research are imperative theoretical and practical implications, which may guide the 
direction of future researchers and policymakers of vocational training and education.
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Introduction
Teachers’ training is one of the critical and 
sustainable development goals in technical 
education & vocational training (TVET) to 
promote employability and up-gradation of 
expertise and skills to increase industry-
driven education practices and competencies 
to up-to-date quality of training and education 
provision (Kennedy et al., 2021). However, 
the competency-based training & assessment 
(CBT&A) approach for improvement of teacher 
training is based on CBT&A curricula on 
requisite skills. The competency-based training 
& assessment (CBT&A) approach allows 
vocational education teachers to regulate 
updated resources and learning requirements 
better and efficient manner (Ahmed & 
Sayed, 2021). Professional development and 
continuous training of the teachers are vital 
for the implementation of competency-based 
training & assessment (CBT&A) delivery in 
Pakistan (Ahmed & Sayed, 2021). Sudarsono et 
al. (2021) argue that TVET is the multidisciplinary 
workplace-based approach, requiring up-skilling 
of flexible teachers and accepting the change 
of industry demanded qualifications. The 
technical education & vocational training (TVET) 
graduates go directly into the labor market and 
industry, thus capacitating teachers only on 
pedagogical knowledge deficient them identical 
and industrial expertise (Wildeman et al., 2021). 
Yunos et al. (2017) found that industries are the 
main primary holder for teachers’ professional 
development in vocational education because 
of the swift development and change within the 
environmental hazards of the industrial complex.

Pakistan technical education & vocational 
training (TVET) reform was initiated in 2011 
with the German Federal Ministry of Economic 
Cooperation (BMZ) and the European Union to 
impart a dual-training-based TVET curriculum 
(Ahmed & Sayed, 2020). Skilling teachers 
need hands-on training, firstly pedagogy 
training on the competency-based curriculum 
and then mastering them on technical 
competencies to cascade the competencies 
in their students (Ahmed & Sayed, 2021). 
Training the teachers on a skills-based module 
ensures producing a highly skilled workforce 
to improve governance, relevance, and quality 
measures (Cong & Wang, 2012). Zineb et 
al. (2017) point out that training is the driving 
force of the competency-based approach 
for the employment of graduates, which is 

linked to the world of work opportunities. The 
reason for introducing a competency-based 
approach in technical and vocational education 
is to ensure good training delivery parallel to 
industry practices. Furthermore, training of 
TVET teachers on new skills enables versatility 
and excels graduate or students on requisite 
industry skills (Caves et al., 2021).

Improved competency-based training & 
assessment (CBT&A) curriculum has become 
a core component of TVET (Maknun et al., 2021). 
Pakistan’s national vocational qualification 
framework (NVQF) has five levels on which skill 
up-gradation training is imparted to teachers 
(Omar et al., 2020). To produce industry 
demanded graduates in vocational institutions, 
priority should be given to subject specialists. 
Most of the teachers employed possessed 
technical skills but lacked the professional 
capacity to undertake competency-based 
training & assessment (Ismail et al., 2020). 
Thus, this study will focus on the instructors’ 
strategies and training outcomes to upgrade 
the relevancy of the technical and theoretical 
curriculum. Improve the teaching quality of 
technical education & vocational training 
(TVET) teachers will ultimately raise the quality 
of technical and vocational education (Susanti 
et al., 2020). Whereas national government 
policies have converged strong expectations 
in their TVET systems, they often intervene 
with high-level government provisions (Omar 
et al., 2020). Change of government context 
influences TVET policies, which strongly affect 
vocational learning and teaching practices. 
Changes within the system are rapid and 
frequent, challenging instructors (Skiba, 2020; 
Zinn et al., 2019).

The proposed study analyzes the teachers’ 
behaviors on technical knowledge, professional 
development, pedagogical skills, teaching-
learning abilities of vocational & educational 
teachers as reviewed in the literature (Csíkos 
et al., 2018). Further, the study reviews 
traditional teaching methodologies, technical 
learning abilities, practical teaching strategies, 
technical knowledge and pedagogical teaching 
components as dependent variables, and 
phycological and behavioral components as 
mediators.

1. Theoretical Background
Professional development and continuous 
training of the teachers are vital for the 
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implementation of competency-based training 
& assessment (CBT&A) delivery in Pakistan 
(Ismail et al., 2020). CBT has gained 
subsequent importance in both developing 
and industrialized nations. Teaching & learning 
design of competency-based training is 
necessary at micro and macro-level institutions 
(Domínguez-Valerio et al., 2019). The current 
research mainly focuses on the macro-level 
technical education & vocational training (TVET) 
system. Most international research shows 
that TVET instructors are fresh graduates or 
have been in the same position in an institute 
for ages, thus lacking industrial exposure and 
experience (Lai et al., 2019).

1.1 Competency-based Training & 
Assessment

Tran and Nyland (2013) define competency-
based training in vocational and technical 
education as knowledge, skills, attitude, 
behavior, and action essential to direct 
competencies and acquired standards needed 
in the labor market. Whereas, Zineb et al. (2017) 
and Ahmed and Sayed (2021) comment that 
dual training is one of the main components of 
the competency-based training & assessment 
(CBT&A) approach, designed to fit training 
employees. CBT curriculum is an extensive 
training program for the capacity building of the 
informal education sector, a German module of 
training in the technical and vocational education 
system to employer-led training-oriented 
system (Yunos et al., 2019). Pakistan technical 
education & vocational training (TVET) reform 
started in 2011 on the OECD model, which is 
known as the national vocational qualification 
framework (NVQF) that was developed in 
2013 to develop CBT qualifications (Ahmed & 
Sayed, 2021) from level 1–5 on industry-driven 
trades to assess the outcome of graduates 
on knowledge & skills and understanding & 
responsibilities of the labor market (Ismail et al., 
2020; Dymock & Tyler, 2018).

1.2 Competency-based Training 
& Assessment (CBT&A) and 
Traditional Teaching Methodologies

Technical education & vocational training 
(TVET) teachers have been the key players 
in the fundamental overhaul of the vocational 
education system in Pakistan (Ahmed & Sayed, 
2020). According to Csíkos et al. (2018), 

judgements of teachers in enhancing their 
career and progress in professional growth as 
examining the regulations of the system that 
how it can better assess the teachers. Several 
studies have been carried out in Malaysia 
on technical education & vocational training 
(TVET) teachers’ training; for instance, Aziz et 
al. (2019), Yunos et al. (2019), and Ismail et al. 
(2017) explained that teachers’ competency and 
skills affect students’ progress in TVET training 
and reveal that technical and pedagogical 
skills training improve technical education & 
vocational training (TVET) teachers. Sern et al. 
(2018) and Mohamad et al. (2009) proved that 
teachers teaching traditional methodologies 
have limited or no exposure to work-based, 
project-based and blended learning concepts. 
The lack of pre-service and in-service 
training and continuous delivery on traditional 
curriculum created a significant gap in the 
learning outcome of students’ performances, 
which are inadequate for employability (Zinn 
et al., 2019; Santosa & Muchlas, 2017).

H1: CBT&A has a significant & positive 
impact on traditional teaching methodologies 
(teaching).

1.3 Competency-based Training & 
Assessment (CBT&A)  
and Teaching Learning Abilities

Most international research shows that 
technical education & vocational training 
(TVET) instructors are fresh graduates or 
have been in the same position in an institute 
for ages (Reid, 2017), thus lacking industrial 
exposure and experience (Paryono, 2017). 
The incompetence of the corporate culture 
amongst TVET blocked practical insights of 
operational culture to graduates (Sari & Seniati, 
2017). Omar et al. (2020) emphasized that the 
government focuses on skilling TVET teachers 
in induction programs to equip them with the 
latest industrial trends and demands instead of 
unskilled human resources. On the other hand, 
Ismail et al. (2017) stated that people believe 
TVET teachers trained on the competency-
based curriculum in evaluation and assessment 
have the maximum ability to demonstrate 
skills and enhance continuous learning and 
knowledge. Wildeman et al. (2021) argue 
that basic practices suggest that teachers’ 
perception, learning, and behavior influence 
classroom teaching and directly affect students’ 
performances. Omar et al. (2020) reflect that 
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the TVET environment is highly practical-
based and determines the skills learned by the 
graduates needed for the workforce in the labor 
market. Therefore, curricula taught in technical 
education & vocational training (TVET) 
institutions enhance their cumulative practical 
and theoretical knowledge (Zineb et al., 2017; 
Beverborg et al., 2015).

H2: CBT&A has a significant & positive 
impact on teaching-learning abilities (learning).

1.4 CBT&A and Technical Training  
and Technical Knowledge

Competency-based curriculum improvement in 
vocational and technical training and education 
has gained more attention in developing and 
industrialized countries (Cong & Wang, 2012). 
The current research in technical & vocational 
education and training (TVET) primarily focuses 
on the macrolevel TVET systems (Sari & Seniati, 
2017). There is a clear difference between the 
pedagogical and practical resources used in the 
vocational institutes, which are at par with those 
used in the industrial sector (Zinn et al., 2019). 
Zineb et al. (2017) introduced competency-
based training in vocational teaching for early 
specialization in industry-driven trades. It is 
based on three types of training, cooperative, 
work-based and institutional. Tran and Nyland 
(2013) and Omar et al. (2020) analyzed the 
relationship between knowledge, skills, and 
attitude (competency traits) with practical-
based learning. They demonstrated that 
holistic traits empower technical education & 
vocational training (TEVT) teachers’ knowledge 
and inculcate skills and attitude traits among 
students when entering the job market. Thus, 
two central hypotheses derived from the above 
discussions:

H3: CBT&A has a significant & positive 
impact on the effectiveness of technical training 
on the practical teaching strategies and attitude 
(practical).

H4: CBT&A has a significant & positive 
impact on preparedness in pedagogical style 
and technical knowledge (technical knowledge).

1.5 CBT&A and Pedagogical  
and Technical Components

A research work of Baqadir et al. (2011) 
has mentioned the necessary adjustments 
between vocational education and workplace 
requirements that should be focused on 
authentic and practical knowledge on 

technological developments and trends applied 
in various industries. In Pakistan majority of 
the teachers employed possessed technical 
skills but lacked the professional capacity 
development to undertake competency-based 
training & assessment (Ahmed & Sayed, 2021). 
The workplace-based training approach aims 
at deviating from the traditional school-based 
training by integrating a competency-based 
training (CBT) curriculum with the workplace to 
create a different learning paradigm (Osman & 
Kamis, 2019; Powell et al., 2011). In Pakistan, 
technical education & vocational training 
(TVET) teachers are trained in industrial and 
classroom training through a blended life-long 
learning approach (Ahmed & Sayed, 2020). 
Agrawal (2017), and Omer et al. (2020) clearly 
state that competent and trained teachers are 
suitable to deliver competency-based training & 
assessment (CBT&A) curricula which are 70% 
practical and 30% theoretical if they have been 
trained.

H5: CBT&A has a significant & positive 
impact on pedagogical and technical 
components (pedagogy).

1.6 CBT&A and Psychological Behavior
As Ayiah-Mensah et al. (2014) and Freire and 
Giang (2012) defined, education psychology 
is a scientific method used to understand the 
variety of characteristics of teachers, learning 
tasks, and adaptability in educational settings 
to interact collective human behavior. According 
to American Physological Association (APA), in 
1997, behavior based on 14 learner-centered 
principles to judge the physical, social, learner, 
cognitive, and emotional factors are some 
factors (Obwoge et al., 2016; Siahaan et al., 
2021). Ibrahim et al. (2015), Siahaan et al. 
(2021), and Powell et al.’s (2011) empirical 
investigation envisage behavior influences 
realistic human assumptions about social 
interaction, human cognition, and emotions, 
affecting decision-making based on various 
human behavior perspectives.

1.7 Mediation of Behavior & 
Psychological Aspects

The pre-experimental research by Kennedy et 
al. (2021) and Omar et al. (2020) shows that 
teacher well-being plays an essential role in 
students’ well-being. It points out that social-
emotional development and mental health 
positively affect their professional growth and 
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concludes that teachers’ self-efficacy has 
a positive relationship with organizational 
commitment, job satisfaction, student-
teacher relationship, and work relationship 
satisfaction. According to Sari and Seniati 
(2017) and Tavşancil and Yalçin (2016), 
professional commitment mediates positively to 
organizational commitment and vice versa in an 
educational setting. On the other hand, Yunos 
et al. (2018), Lavendels et al. (2012) reflect 
work burnout and psychological empowerment 
to mediate professional recognition. They 
partially mediate the work pressure and work 
stress. Reid (2017) works on the phenomenon 
of particular staff training procedures to 
analyze the performance and competency 
of trained people behavior on four different 
strategies: modeling strategies, performance 
practice, instruction, and feedback. Previous 
literature advocates the mediation of behavior 
& psychological aspects as a potent mediator, 
such as Cummings et al. (2020), Reddy et al. 
(2011), Yunos et al. (2017), and Stoliarchuk 
(2020). Thus we have framed the following 
hypotheses:

H6A: Behavior & psychological aspects 
have a significant mediation between CBT&A 
and traditional teaching methodologies.

H6B: Behavior & psychological aspects 
have a significant mediation between CBT&A 
and teaching-learning abilities.

H6C: Behavior & psychological aspects 
have a significant mediation between CBT&A, 
and practical teaching strategies & attitude.

H6D: Behavior & psychological aspects 
have a significant mediation between CBT&A 
and technical knowledge.

H6E: Behavior & psychological aspects 
have a significant mediation between CBT&A 
and pedagogical and technical components.

1.8 Conceptual Framework of the Study
We have derived a modified conceptual 
framework and questionnaire from the previous 
literature. However, the modified conceptual 
frame is derived from previous studies, such as 
Zinn et al. (2019), Ahmed and Sayed (2020), 
Baqadir et al. (2011), Mohamad et al. (2009), 
Skiba (2020), Zineb et al. (2017), Ismail et al. 
(2017), Omar et al. (2020), Csíkos et al. (2018), 
and Yunos et al. (2019). Finally, items for the 
mediating variable behavior were extracted from 
the previous literature, for instance, Sari and 
Seniati (2017), Stoliarchuk (2020), Beverborg 
et al. (2015), and Yunos et al. (2017). Fig. 1 
demonstrates the graphical representation of 
the modified conceptual framework.

Fig. 1: Modified conceptual model of the undertaken study

Source: own
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2. Research Methodology
2.1 Research Design and Scaling
The study is intended to analyze the structural 
and behavioral changes and provide evidence 
on which the competency-based training & 
assessment (CBT&A) training program for 
skills up-gradation of teachers is based on 
the vocational education system of Pakistan 
and specifically in the province of Sindh. It is 
cross-sectional and quantitative and opted 
deducted technique to complete the study 
process. The main items were taken from the 
previous literature. The items of competency-
based training & assessment were attained 
from the previous literature, such as Yunos 
et al. (2019), Dymock and Tyler (2018), Tran 
and Nyland (2013), and Ahmed and Sayed 
(2021). The measurement scales of traditional 
teaching methodologies are extracted from 
the previous literature, for instance, Aziz et al. 
(2019), Yunos et al. (2019), Sern et al. (2018), 
and Mohamad et al. (2009). The measurement 
scales of teaching-learning abilities are taken 
from previous studies (Paryono, 2017; Reid, 
2017; Wildeman et al., 2021). Similarly, the 
modified items of technical training & technical 
knowledge were extracted from Cong and 
Wang (2012), Zinn et al. (2019), and Zineb 
et al. (2017). The measurement scales of 
pedagogical and technical components are 
taken from the previous studies, for instance, 
Baqadir et al. (2011), Osman and Kamis (2019), 
Powell et al. (2011). However, the modified 
items of behavior & psychological aspects are 
taken from previous studies such as Kennedy 
et al. (2021), Cummings et al. (2020), Reddy et 
al. (2011), Yunos et al. (2017), and Stoliarchuk 
(2020).

2.2 Sampling Strategy and Data 
Collection

We developed a modified structured five-
point Likert scale to collect the data from 
the respondents’ purposive sampling (non-
probability) technique. Initially, we have 
contacted 700 public and private Sindh technical 
and vocational institutions online (email & 
google form) from the age bracket of 25–50 
years who were teaching at least for five years. 
Further, we segregated the purposive sampling 
into Quota-sampling for better representation 
of the focused group. We were able to get 
458 responses from different regions of Sindh, 

Pakistan. However, we had disseminated 
530 questionnaires to the teachers trained 
in the skills upgradation training program. 
We have only received 458 completely filled 
questionnaires, with a response rate of 86.63%, 
which is significantly favorable for the online 
mode.

2.3 Estimations Techniques
This research employed various statistical 
techniques to analyze the data; primarily, we 
used descriptive statistics to examine the 
fundamental characteristics of constructs. We 
used the SEM-based multivariate modeling 
in which we employed exploratory factor 
analysis and confirmatory factor analysis. 
The exploratory factor analysis is primarily 
used to examine the validation of items & 
constructs and suitability of the collected data. 
We employed several tests such as principal 
component analysis to measure the factor 
loading, reliability, and validity in exploratory 
factor analysis. Similarly, we used Kaiser 
Meyer Olkin (KMO) analysis, Bartlett’s test of 
sphericity, and the total variance explained the 
technique in exploratory factor analysis. The 
confirmatory factor analysis is used to analyze 
the hypothesized measurement and structural 
model. Finally, we used conditional process 
modeling to examine the direct and indirect 
relationship between the independent variable 
constructs.

2.4	 Demographic	Profile
Tab. 1 shows the respondents’ demographic 
profile, explaining that 458 teachers’ responses 
were collected from those who participated in 
the training program. The rate of response is 
86.63% which is categorized as satisfactory. In 
the data we collected, 244 (53.3%) responses 
are from the males, and 214 (46.7%) from 
the females, respectively – Tab. 1 exhibits the 
remaining demographic analysis.

3. Research Results
3.1 Descriptive Statistics
In the initial stage, we examine the fundamental 
characteristics of constructs through descriptive 
statistics. For this purpose, we extracted 
the readings of mean, standard deviation, 
skewness, and kurtosis. The outcomes of Tab. 
2 exhibit that readings of standard deviation 
and skewness are between ±1.5, and kurtosis 
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is ±3. According to Byrne (2016), if standard 
deviation and skewness are within the range 
of ±1.5, and kurtosis is ±3, the data follows the 
normality pattern. According to Lu et al. (2020), 
the normality of data is the pre-requisite for 
SEM-based multivariate modeling. 

3.2 Exploratory Factor Analysis (EFA)
The exploratory factor analysis is initially applied 
for condensation and reducing redundant items 
and constructs for the SEM-based multivariate 
analysis. Hence, the principal component 
analysis is employed with Varimax rotation to 
extract the rotated component matrix, which 
shows the factor loading of each item. The 
considered hypothesized model has one 
independent variable, i.e., competency-based 
training & assessment with five measures. 

However, traditional teaching methodology 
(4 items), practical teaching strategies 
(5 items), technical knowledge (4 items), 
pedagogical & technical components (3 items), 
and teaching-learning abilities are taken as 
dependent variables (3 items). We have also 
incorporated behavior & psychological aspects 
as a mediating variable with four measures. 
The findings of Tab. 3 exhibit that the factor 
loading of each item is more significant than 
0.70. Thus, we can retain all the items and 
constructs (Ahmed et al., 2021).

3.3 Principal Component Analysis
We employed principal component analysis 
with the Varimax rotation method to extract 
the rotated component matrix, which helps 
analyze reliabilities and validates the items and 

Demographics Frequency Percent

Gender
Male 244 53.3%

Female 214 46.7%

Age 
(in years)

Under 30 167 36.5%

30–40 81 17.7%

40–50 53 11.6%

Above 50 84 18.3%

Education

Secondary school certif. 227 49.6%

Diploma in associate engineering (DAE) 139 30.3%

Bachelors in technology (b. tech.) 54 11.8%

Any other traditional degree (bachelors or masters) 38 8.3%

Experience 
(in years)

1–2 118 25.8%

3–5 127 27.7%

6–10 54 11.8%

10–20 70 15.3%

More than 20 89 19.4%

National 
vocational 
qualification

NVC Level 1 71 15.5%

NVC Level 2 203 44.3%

NVC Level 3 95 20.7%

NVC Level 4 57 12.4%

NVC Level 5 32 7.0%

Total – N 458

Source: own

Tab. 1: Demographic analysis
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constructs (Ahmed et al., 2020). The findings of 
Tab. 3 exhibit that each item’s readings of factor 
loading are between 0.74 to 0.95, which meets 
the pre-requisite of discriminant validity (Hair 
et al., 2019). According to Fornell and Larcker 
(1981), the reading of each construct’s average 
variance extracted (AVE) is higher than 0.50, 
which fulfills the requirement of convergent 

validity. Similarly, the readings of Cronbach’s 
alpha and composite reliability of each construct 
are higher than 0.70, which is a pre-requisite for 
the SEM-based multivariate modeling. Hence, 
it is established that reliabilities and validities of 
items and constructs followed the pre-requisites 
of the SEM-based multivariate approach. Thus, 
we can proceed with further analysis.

Constructs
N Mean Std. dev. Skewness Kurtosis

Statistic Statistic Statistic Statistic Std. 
error Statistic Std. 

error
Competency-based training 
& assessment 458 3.8406 1.07015 −0.938 0.114 0.371 0.228

Traditional teaching 
methodologies 458 3.8210 1.07825 −0.870 0.114 0.215 0.228

Teaching learning abilities 458 3.9629 1.09341 −0.996 0.114 0.403 0.228

Practical teaching strategies 458 3.9105 0.96246 −1.033 0.114 1.426 0.228

Technical knowledge 458 3.9891 1.10593 −1.012 0.114 0.364 0.228

Pedagogical & technical 
components 458 3.8253 1.05849 −0.825 0.114 0.288 0.228

Behavior & psychological 
aspects 458 3.9039 1.06236 −0.973 0.114 0.530 0.228

Source: own

Factors Items FL CA CR AVE

Competency-based training 
& assessment

CBTA1 0.930

0.887 0.872 0.789

CBTA2 0.883

CBTA3 0.934

CBTA4 0.714

CBTA5 0.783

Traditional teaching 
methodologies

TTM1 0.930

0.889 0.904 0.795
TTM2 0.905

TTM3 0.865

TTM4 0.940

Teaching learning abilities

TLA1 0.932

0.926 0.947 0.857TLA2 0.906

TLA3 0.944

Tab. 2: Descriptive analysis

Tab. 3: Reliability and validity of constructs – Part 1
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3.4 Kaiser-Meyer Olkin (KMO) and 
Bartlett’s Sphericity Techniques

As suggested in Kaiser (1974), Bartlett’s 
sphericity test and KMO analysis are employed 
to examine the fitness and suitability of the data. 
The findings of Tab. 4 exhibit that the reading 
of KMO is well ahead, i.e., 0.702, against the 
recommended limits of 0.50. Similarly, the value 
of Bartlett’s sphericity shows p < 0.05. Thus 
both Bartlett’s sphericity test and KMO analysis 
validated the fitness and suitability of the data.

3.5 Total Variance Explained
The outcomes of Tab. 5 confirmed that the 
initial eigenvalues of each construct are more 
significant than one, and the cumulative total 
variance is 77.022 (77.02%), which validates 
the showing trustworthiness of the data, and 
considered variables. According to Hair et al. 
(2019), if the total cumulative variance is higher 
than 0.50, it is considered satisfactory. Hence, 
the total cumulative variance is 77.022, which 
is considered good, and each eigenvalue is 

Factors Items FL CA CR AVE

Practical teaching strategies

PTS1 0.931

0.883 0.902 0.783

PTS2 0.783

PTS3 0.841

PTS4 0.902

PTS5 0.943

Technical knowledge

TK1 0.931

0.902 0.837 0.814
TK2 0.892

TK3 0.869

TK4 0.935

Pedagogical & technical 
components

PTC1 0.928

0.910 0.935 0.829PTC2 0.896

PTC3 0.932

Behavior & psychological 
aspects

BPA1 0.933

0.895 0.885 0.804
BPA2 0.747

BPA3 0.902

BPA4 0.947

Source: own

Note: Rotation method: Varimax with Kaiser normalization;
 Rotated method: Principal component analysis.

Kaiser-Meyer-Olkin measure of sampling adequacy 0.702

Bartlett’s test of sphericity

Approx. chi-squared 7,605.728

Df 378

Sig. 0.000

Source: own

Tab. 3: Reliability and validity of constructs – Part 2

Tab. 4: KMO and Bartlett’s techniques
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higher than one. Therefore, the reliability of 
data and constructs are established.

3.6	 Confirmatory	Factor	Analysis	(CFA)
According to Ahmed et al. (2020) and Hair et al. 
(2019), the CFA is a direct method to evaluate the 
considered hypothesized measurement model. 
The considered hypothesized measurement 
model has seven constructs and twenty-eight 
measures. The considered hypothesized 
measurement model has 5 competency-based 
training & assessment items as an independent 
variable and 4 items of traditional teaching 
methodologies. However, 5 items of practical 
teaching strategies, 4 technical knowledge 
items, and 3 pedagogical & technical 
components are incorporated as dependent 
variables. We have also incorporated behavior 
& psychological aspects as a mediating 
variable with 4 measures. The findings of Fit-
indices values for the structural model exhibit 
that all the fit-indices measures are within the 
the acclaimed range, for instance, χ2/df: 4.01; 
GFI: 0.97; NFI: 0.93; IFI: 0.98; TLI: 0.99; 
CFI: 0.96; RMSEA: 0.033; RNI: 0.97; PCFI: 0.85; 
and PNFI: 0.84 (Hair et al., 2019; Ahmed et al., 
2021). Thus, it is finally established that the 
considered hypothesized measurement model 
is suitable for the dependent variables. 

3.7 Structural Equation Modeling (SEM)
According to Hair et al. (2019), confirmatory 
factor analysis (CFA) is the right approach 

to examine the structural model; thus, we 
considered CFA to validate the structural 
modified model in SEM-based multivariate 
modeling. The hypothesized structural 
model has one independent variable, i.e., 
competency-based training & assessment, with 
five measures. However, traditional teaching 
methodology (4 items), practical teaching 
strategies (5 items), technical knowledge 
(4 items), pedagogical & technical components 
(3 items), and teaching-learning abilities are 
taken as dependent variables (3 items). We 
have also incorporated behavior & psychological 
aspects as a mediating variable with four 
measures. The findings of Fit-indices values for 
the structural model exhibit that all the fit-indices 
measures are within the recommended range, 
for instance, χ2/df: 4.11; GFI: 0.96; NFI: 0.92; 
IFI: 0.97; TLI: 0.98; CFI: 0.97; RMSEA: 0.037; 
RNI: 0.96; PCFI: 0.84; and PNFI: 0.83 (Ahmed 
et al., 2021). Thus, it is finally established that 
the considered hypothesized structural model 
is suitable for the dependent variables.

3.8 Hypothesized Direct Relationship
The conditional process modeling is used 
for the direct hypothesized relationship. The 
standardized regression weights are measured 
between independent variables and outcome 
variables. The outcomes of Tab. 6 exhibit that 
the direct relationship between independent 
and dependent variables are substantiated and 
hypotheses H1 to H5 are validated (T >± 1.96 

Component
Initial eigenvalues Extraction sums of squared 

loadings
Rotation sums of squared 

loadings

Total % of  
variance

Cumulative 
% Total % of  

variance
Cumulative 

% Total % of  
variance

Cumulative 
%

1 3.071 10.968 10.968 3.071 10.968 10.968 2.639 9.426 9.426
2 2.684 9.587 30.946 2.684 9.587 30.946 2.612 9.330 28.096
3 2.233 7.977 57.499 2.233 7.977 57.499 2.578 9.205 55.869
4 2.172 7.757 65.256 2.172 7.757 65.256 2.552 9.113 64.982
5 1.164 4.158 69.414 1.164 4.158 69.414 1.190 4.250 69.232
6 1.100 3.928 73.343 1.100 3.928 73.343 1.119 3.997 73.228
7 1.030 3.679 77.022 1.030 3.679 77.022 1.062 3.793 77.022

Source: own

Note: Extraction method: Principal component analysis.

Tab. 5: Total variance explained
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& p < 0.05). Thus, it is finally concluded that 
that competency-based training & assessment 
have a significant and positive influence on 
traditional teaching methodologies, practical 
teaching strategies, technical knowledge, 
and pedagogical & technical components as 
outcome variables. Furthermore, The direct 
hypothesized relationship showed an individual 
construct’s impact. Thus, it exhibited that the 
competency-based training & assessment 
has the highest impact on traditional teaching 
methodologies, i.e., 0.8043, then pedagogical 
& teaching components, and teaching-
learning abilities have impacts of 0.7552 and 
0.7510, respectively. Thus, it is confirmed the 
competency-based training & assessment 
has a more significant and positive impact on 
traditional teaching methodologies, pedagogical 
& teaching components, and teaching-learning 
abilities. However, competency-based training 
& assessment has the most negligible impact 
on practical teaching strategies and technical 
knowledge. The classifications of the finding 
revealed that competency-based training & 
assessment positively impact the transformation 

of traditional teaching habits on the professional 
development of teaching and learning abilities 
of vocational and technical teachers. The 
pedagogy and technical components have 
a significant positive impact on competency-
based training & assessment (CBT&A) delivery. 
However, a recent study in the Philippines also 
validates that technical education & vocational 
training (TVET) teachers demonstrated 
positive change in using proactive classroom 
teaching practices when provided in-service 
training. Their knowledge of learning activities, 
preparations, and importance has a positive 
impact on their preparedness. It further 
expanded their classroom and laboratory 
teaching (Ahmed & Sayed, 2021; Kharkivska, 
2020). The study further exhibits that hands-
on training (practical) on equipment and 
technical understanding. However, relevance 
has the most negligible influence due to limited 
materials, minimum industrial experience, and 
practical exposure to modern technologies and 
industrial machinery (Alkhodary et al., 2020; 
Skiba, 2020; Zinn et al., 2019; Havercamp, 
2021). The findings of the undertaken study 

Hypotheses Independent 
variables

Dependent  
variables

Regression 
paths

Standardized 
regression 
weights	(β)

SE T P Decision

H1
Competency-
based training & 
assessment

Traditional 
teaching 
methodologies

CBTA†  
 TTM 0.8043 0.028 28.30 0.000 Supported

H2
Competency-
based training & 
assessment

Teaching 
learning 
abilities

CBTA†  
 TLA 0.7510 0.034 22.09 0.000 Supported

H3
Competency-
based training & 
assessment

Practical 
teaching 
strategies

CBTA†  
 PTS 0.2934 0.033 8.86 0.000 Supported

H4
Competency-
based training & 
assessment

Technical 
knowledge

CBTA†  
 TK 0.3577 0.034 10.35 0.000 Supported

H5
Competency-
based training & 
assessment

Pedagogical 
& teaching 
components

CBTA†  
 PTC 0.7552 0.029 25.24 0.000 Supported

Source: own

Note: † = Predictor: CBTA = Competency-based training & assessment; Dependent variables: TTM = Traditional tea-
ching methodologies; TLA = Teaching learning abilities; PTS = Practical teaching strategies; TK = Technical knowledge; 
PTC = Pedagogical & technical components.

Tab. 6: Hypothesized direct relationship
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reveal the professional teaching development 
plan has been successful in improving and 
strengthening teaching practices (pedagogy), 
vocational and technical competencies, 
learning attitude in the context of competency-
based training & assessment (CBT&A) curricula 
and also measured that previously possessed 
technical knowledge and practical teaching 
strategies have influenced and enhanced when 
undertake professional training (Lee & Park, 
2021; Ismail et al., 2017; Stoliarchuk, 2020).

3.9 Mediation Analysis
The conditional process analysis is applied for 
measuring the influence of mediating variables, 
for instance, behavior & psychological aspects 
in an association between competency-
based training & assessment as an 
independent variable, and traditional teaching 
methodologies, practical teaching strategies, 
technical knowledge, and pedagogical & 
technical components as outcome variables. 
Tab. 7 exhibits the outcomes of two different 
methods to examine the mediation. The first 
method, the bootstrapping method, was 
suggested by Hayes and Rockwood (2020). 
However, the second method, which is known 
as the Normal theory method. The findings 
exhibit that zero does not lie between Boot LLCI 
and Boot ULCI. Thus, the bootstrapping method 

confirmed the perfect mediation of behavior 
& psychological aspects between exogenous 
and endogenous constructs. Similarly, the 
Normal theory method confirmed the perfect 
mediation because Z >± 1.96 & p < 0.05 
(Štreimikienė & Ahmed, 2021). Therefore, it 
is concluded that behavior & psychological 
aspects are potent mediators between the 
exogenous and endogenous variables, and 
it is finally concluded that hypotheses H6A 
to H6E are substantiated. It is established 
that behavior & psychological aspects have 
a significant and positive mediator between 
competency-based training & assessment as 
an independent variable. However, traditional 
teaching methodologies, teaching-learning 
abilities, practical teaching strategies, technical 
knowledge, and oedagogical & technical 
components as outcome variables. The study’s 
outcome depicts complex learning behaviors 
and psychological aspects that positively 
influence pedagogical, methodological, subject 
didactic training on modular curricula (Lastovets, 
2020; Štreimikienė & Ahmed, 2021; Ahmed & 
Sayed, 2020; Clawson, 2021). The study also 
revealed that behavior & psychological factors 
also act as positive mediators on competency-
based training and teaching practices, learning, 
practical knowledge, pedagogy, and technical 
components. Teachers feel empowered during 

Hypotheses Mediation
Bootstrapping method Normal theory method

DecisionsIndirect 
effect

Boot 
SE

Boot 
LLCI

Boot 
ULCI

Indirect 
effect SE.  Z* Prob.**

H6A CBTA  BPA 
 TTM 0.5719 0.031 0.511 0.633 0.5719 0.032 17.52 0.000 Supported

H6B CBTA  BPA 
 TLA 0.1609 0.023 0.117 0.209 0.1609 0.027 5.84 0.000 Supported

H6C CBTA  BPA 
 PTS 0.4240 0.030 0.367 0.486 0.4240 0.030 13.95 0.000 Supported

H6D CBTA  BPA 
 TK 0.4910 0.030 0.432 0.551 0.4910 0.032 15.05 0.000 Supported

H6E CBTA  BPA 
 PTC 0.6140 0.030 0.554 0.672 0.6140 0.034 17.98 0.000 Supported

Source: own

Note: Predictor: CBTA = Competency-based training & assessment; Dependent variables: TTM = Traditional teaching 
methodologies; TLA = Teaching learning abilities; PTS = Practical teaching strategies; TK = Technical knowledge; 
PTC = Pedagogical & technical components; Mediating variable: BPA = Behavior & psychological aspects; * denotes 
Z >± 1.96; & ** p < 0.05.

Tab. 7: Mediation analysis
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training, and their attitude, skills, and knowledge 
are enhanced, increasing motivation and 
commitment in the workplace (Stynska et al. 
2021; Horokhivska, 2020; Omar et al., 2020; 
Gasteratos et al., 2021; Andrienko, 2020; 
Kennedy et al., 2021).

Conclusions
The putative study concluded that teachers’ 
training in technical education & vocational 
training (TVET) is an integral part of the 
development of technical education & 
vocational training (TVET) institutions. The 
competency-based training & assessment 
(CBT&A) model approach provided a sharp 
edge on traditional pedagogical methodologies 
and enhanced teaching-learning practices that 
combat modern teaching aids. The practical 
knowledge with current industrial demands 
reflects vocational teachers for training trainers 
ready to market. It can be strengthened through 
solid industry penetration and involvement of 
the private sector. The study further explored 
that the pedagogical and curricula capacity 
and preparedness of technical education 
& vocational training (TVET) professionals 
are at par compared to the teachers who 
have not been given in-service professional 
training. However, pre and in-service training 
of teachers and public sector employees is 
limited due to the financial and infrastructure 
resources and the continuously changing 
political environment. The change in teaching 
behavior, learning abilities, and increased 
knowledge of technical components enhanced 
through the program supported pre-service 
training on new and advanced curricula. The 
study also concluded that a professional 
training development program on competency-
based training & assessment also positively 
influenced the behavior, attitude, motivation, 
and roles and responsibilities of technical 
education & vocational training (TVET) 
teachers. They can take over inspirational 
leadership in classrooms to strengthen the 
trainees’ well-feeling, motivation, and learning. 
This research provided imperative practical and 
theoretical implications. The modified studied 
model of teachers’ training provided unique 
measurements to the practitioners of technical 
education & vocational training (TVET) for future 
research and implementation in the TVET and 
participation of the industrial sector. Whereas 
technical education & vocational training 

(TVET) authorities, development partners, 
and the central government should develop 
a digital learning platform for teachers to share 
knowledge and professional development. The 
current COVID-19 has severely affected the 
TVET sector due to its dual practical nature. 
Teachers face significant issues in digitization 
in the TVET sector lack access to learning 
resources and ICT tools and equipment. Digital 
and ecosystem approach for capacity will 
optimize time management and gain ROI. The 
4.0 industry revolution has become a challenge 
for technical education & vocational training 
(TVET) teachers to continuous skills up-
gradation. It can be processed by inducting 
new instructional design, content curation, 
learning architecture, and experience design by 
introducing a virtual TVET system for a blended 
learning approach. Thus reinforcement and 
acceleration of the digital transformation of 
TVET teachers and trainers supported with 
industrial readiness are necessary. Therefore, 
government and development sector working 
in technical education & vocational training 
(TVET) reform around the world initiated TVET 
digitalization with developing economies to 
cater to the increasing demand for competent 
and trained technical education & vocational 
training (TVET) teachers.
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