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sequential mixed method research design has been followed to conduct this
investigation study. Two phases of data collection have been involved and the
priority has been given to quantitative data and followed by qualitative research
data. The population for this study is electrical technology program lecturers
from the Vocational Colleges in Malaysia. Findings from this study are
expected to give a current visual of contextual knowledge levels among TVET
educators that have been instilled in the teaching and learning process. In future
research, all the significant findings from this study can be utilized for
conducting follow-up research on developing a framework of contextual

knowledge in teaching and learning for TVET educators.
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Introduction

In the era of Industrial Revolution 4.0, TVET educators should be equipped with and enhance
their teaching competencies to conduct technical and vocational training that promotes future
human capital and the adaptation of new technologies in teaching and learning to face global
challenges. Hence, it is challenging and highly necessary to have TVET educators with the
appropriate set of modern, advanced skills, knowledge, and attitudes that align with changes
brought on by globalization and current issues faced. TVET educators need the ability to adjust,
adapt, and become more flexible during the process of designing and implementing the
curriculum and learning environments (Ismail et al., 2018).

As mentioned by Wagiran et al. (2019) in their studies on future TVET educators’
competencies, it is emphasized that TVET educators need to incorporate contextual learning
elements into their curriculum. According to Wagiran et al. (2019) and Grollmann (2008), this
contextual learning can aid students during the transition from school to the workplace. In the
regional TVET teacher standard for ASEAN, Becker and Spottl (2019) have underscored the
importance of TVET educators instilling contextualization elements in their students to help
them link their knowledge and skills with real-world applications and environments. Mishra
(2019) stated that contextual knowledge has become a fundamental necessity to include in the
teaching and learning process; lacking it can limit the effectiveness and success of creating
meaningful learning experiences. Advancing contextual knowledge levels can also enhance
individuals' innovation in their daily work (Muhammed et al., 2011). Based on previous study
findings, a lack of instilling contextual knowledge during the teaching and learning process has
had a negative impact on the competencies of graduate students (Mitana and Kitawi, 2021;
Phan, 2020; Anderson, 2020; Adnan et al., 2019; Buchanan et al., 2019; Mishra, 2019; Abebe,
2009).

Therefore, it is crucial for TVET educators to possess a good level of contextual knowledge in
order to guide students in achieving learning goals, relevant content, and concepts that hold
meaning in their daily lives. Since no comprehensive academic study has investigated the
utilization of contextual knowledge among TVET educators in the electrical technology course,
the researcher feels a responsibility to conduct an explanatory study to determine the extent of
contextual knowledge utilization among TVET educators in teaching and learning electrical
technology courses. Consequently, this conducted research study seeks answers to the

following research objectives:
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1. To examine the extent of TVET educators’ contextual knowledge utilization in teaching
and learning electrical technology courses based on the elements of realization, design
intention and normalization.

2. Toidentify the level of contextual knowledge elements utilization among TVET educators
in teaching and learning electrical technology courses.

3. To explore the essential contextual knowledge elements instill by TVET educators in
teaching and learning electrical technology courses.

This conducted research study has explored the cognitive domain based on the cognitive
constructivism theory, drawing on Piaget’s work. According to Amineh and Asl (2015), the
cognitive constructivism theory emphasizes the cognitive processes that individuals use to
make sense of their surroundings. Al Mulhem (2014) added that in Piaget's theory, the focus
was more on how students construct meaning and understand it by actively exploring and
discovering the world around them.

Conceptual Framework

As illustrated in Figure 1, three main frameworks have been referenced in the conceptual
framework of this study. These frameworks include the framework of contextual knowledge in
3D CAD modeling for Mechanical Engineering Undergraduates program (Adnan, 2021), the
REACT Strategies for contextual teaching and learning framework (Crawford, 2001), and the
framework of core competencies for an ideal future vocational teacher proposed by Wagiran
etal. (2019). In this study, the framework of contextual knowledge by Adnan (2021) was served
as the primary framework. Three elements of contextual knowledge; realization, design
intention, and normalization has been utilized as the independent constructs of this study. The
elements in this framework were developed based on an exploratory study conducted with
practicing engineers in the manufacturing industry. All the emerged elements and sub-elements
of contextual knowledge emerged in this framework are based on the experiences of practicing
engineers in the application of 3D CAD modeling software in their daily product design work.
The three main elements and appropriate sub-elements from this framework has been
referenced in this study to guide the researcher in investigating TVET educators' contextual
knowledge use during the teaching and learning of electrical technology courses. The
representation of Adnan (2021)'s contextual knowledge framework is shown in Figure 2.
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Figure 1: Research Conceptual Framework

Copyright © GLOBAL ACADEMIC EXCELLENCE (M) SDN BHD - All rights reserved
154



International Journal of
» Modern Education

EISSN: 2637-0905

Volume 6 Issue 20 (March 2024) PP. 151-160
DOI: 10.35631/IJMOE.620012

2 application = CA? featyre,
W ent Manipy,. py,
393“\\\““‘\1 o 2 Produce ¢ 7'9 dre‘(s/"‘él,oo
0 ce & cavio® inform gy, ep. Dy, %
&\\o (\‘e“(' Qec-\(\c o0 Othe, : "3’7’@@ €t O,
AT Moy, Mty s . s
Qkob 'b“\ e\'\z\ SQ%"\‘ <5 . od’//g. 104’ Q;,e:,O,. :/') S
xS s$ oo o Yo, My g,
CNTEER ) @, Y
Ff o & z‘\o‘\ “0“ UZAH oy 0p, 70, % %o,
o OO S (1 o 0% 0, Y
€ & N 0 **‘ Ty %0 %
&t 3 %5 % N
& é‘qo"’@b@o © '/c’:to :o"‘a%‘oo%’.% )
~ o, =
EISIGECI < 4, B %
TFLITS L Q N\ O, % %%
§iser ¢ OO0 Yo, 0 %555%%
Q F S p 2z 2% %% o,
N & 7 ANERR T
S 2.3 %
583 24 Qy. 3%3%
89 [ &) & A 2 334
E+« & E (@) L = 23373
: B © 5 it
= =2 w
s 5250
: 3 CONTEXTUAL 2 % §i%%
. ) 20
“w 3 )
KNOWLEDGE &
_ IN 3D CAD ;
e 5 g s
:E g MODELING < S : 2
© 5 ~
s 3 -2 g H s 3
% % w S I3y . F 3
%% i D <= ¢ .5 5
A - PRt S e 2
07 z > O  &&FL A
% . 4\ O, O & 8.
%%, 1 0,. YL WO & sLLE
“ % N I X F
9’4&'60?’69% % N ,{)’7& &Ly
% % 3
< %50 % % 7, 3 s,,s RS
%, %% %, % L AT
057 s %o, Y <y N RS &
% e, v O Noyy ,n\-N‘N“o SISO
% Y o, b {74 |1 3 oQ ¢$ QN Q\’
D S e * NO! Ao W o °\~ @
D3, P9 %, a2 B P o
%, Iae ey e o
Dy, 0, 10, W O o e
€ 10, “Onn 002" oW
o Yoy Tasp piepuers PO “°'\ o
»©
Juauodwo? o

Figure 2: Framework of Contextual Knowledge in 3D CAD Modeling for Mechanical

Engineering Undergraduates Program

Source: Adnan, 2021

In the process of investigating TVET educators’ contextual knowledge instillation in the
teaching and learning process, the framework of REACT Strategies for contextual teaching and

learning, proposed by Crawford (2001), has been selected for reference in this study. In these
REACT strategies, Crawford (2001) has listed five strategies to engage students in the

contextual teaching and learning process. These five strategies are known as:

Relating
Learning with a curriculum that attempts to place learning in the context of life
experiences must, first, call the student’s attention to everyday sights, events and

conditions. It must then relate those everyday situations to new information to be

absorbed or a problem to be solved.

Experiencing
The exploration, discovery and invention context are the important elements in

contextual learning. Considering the fact that various teaching strategies like video,
story, or text-based activities can lead students to become more engaged or motivated,
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these nevertheless constitute rather passive types of learning. Additionally, when
students have the opportunity to manipulate tools and materials and engage in other
active research activities, learning seems to "take™ much more quickly.

iii.  Applying
Applying concepts and information in a useful context often projects students into an
imagined future (a possible career) or into an unfamiliar location (a workplace). This
happens most commonly through text, video, labs, and activities, and these contextual
learning experiences are often followed up with firsthand experiences such as plant
tours, mentoring arrangements and internships.

iv.  Cooperating

Learning in the context of sharing, responding, and communicating with other learners
is a primary instructional strategy in contextual teaching. The experience of cooperating
not only helps the majority of students learn the material, it also is consistent with the
real-world focus of contextual teaching. Employers espouse that employees who can
communicate effectively, who share information freely and who can work comfortably
in a team setting are highly valued in the workplace. Therefore, to encourage students
to develop these cooperative skills while they are still in the classroom.

v.  Transferring
Learning in the context of existing knowledge or transferring, uses and builds upon
what the student has already learned. Such an approach is similar to relating, in that it
calls upon the familiar. Students develop confidence in their problem-solving abilities
if we make a point of building new learning experiences on what they already know.

The third framework considered in this study aims to understand the core competencies
required for an ideal future vocational teacher. TVET educators' competencies within this
framework are categorized into two groups: hard skills and soft skills. According to Wagiran
et al. (2019), hard skills competency includes aspects such as content, curriculum, student, and
technology. Each of these aspects consists of sub-elements that TVET educators need to be
competent in, as outlined in Figure 3. The soft skills category encompasses four aspects: living
in the world, methods of working, tools for working, and ways of thinking, with detailed sub-
elements provided in Figure 3. This framework was crucial for the researcher during the
development of the quantitative survey instrument in this study. All relevant elements have
been utilized to investigate the level of contextual knowledge instilled by TVET educators in
the teaching and learning process of electrical technology courses.
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Figure 3: Framework of Core Competencies for An Ideal Future Teachers
Source: Wagiran et al., 2019

Research Methodology

A mixed-methods research design has been used to conduct this research study. According to
Creswell and Clark (2017), research problems can be understood by combining quantitative and
qualitative research data. The framework of explanatory sequential mixed method research has
been followed to investigate TVET educators’ contextual knowledge of the subject matter. In an
explanatory mixed method design, the data has been collected sequentially to understand the
research problems of the conducted study (Creswell and Creswell, 2017).

Therefore, this study has involved two phases of data collection, with priority given to quantitative
data followed by qualitative research data. All collected data then be integrated during the
interpretation phase of the study. Questionnaires has been developed based on the contextual
knowledge framework established by Adnan (2021). These questionnaires explored all elements
and sub-elements in the framework, investigating the level of contextual knowledge among TVET
educators during the teaching and learning of the electrical engineering course. In the qualitative
data collection phase, a set of interview protocols has been developed for conducting semi-
structured interviews with TVET educators.

The target population for this research comprises electrical technology program lecturers from
Vocational Colleges in Malaysia. A purposive sampling strategy has been employed to ensure
representation of all TVET educators, irrespective of gender, level of achievement, and cultural
background (Teddlie and Yu, 2007). This sampling approach aims to provide an in-depth and
representative understanding of the contextual knowledge of TVET educators in teaching and
learning the electrical technology course. All quantitative data has been analyzed using SPSS
version 28. In the data analysis process, descriptive statistics has been utilized to summarize overall
trends or tendencies, offering insights into the variation in scores and comparisons among them
(Creswell and Guetterman, 2019). NVIVO version 12 has been employed to analyze all interview
transcriptions, identifying emerging themes that can support the quantitative data results.
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Implications to TVET Education

The findings of this research have several important implications for TVET education. First,
the research found that TVET educators' contextual knowledge utilization is a critical factor in
their ability to effectively teach and learn electrical technology courses. This suggests that
TVET programs should focus on developing the contextual knowledge utilization skills of their
educators and making them aware of the key elements of realization, design intention, and
normalization of electrical technology teaching and learning process. This can be done through
a variety of means, such as providing professional development opportunities, mentorship
programs, and internships, as well as incorporating contextual knowledge utilization into their
teaching performance assessment.

Second, the research found that TVET educators' contextual knowledge utilization is
influenced by various factors, including their prior experience, training, and the specific context
in which they are teaching. This suggests that TVET programs should take into account these
factors when developing professional development opportunities for their educators. For
instance, educators with less experience may need more guidance and support in developing
their contextual knowledge utilization skills, while educators with more experience may need
opportunities to share their best practices with their colleagues. Additionally, TVET programs
should provide training and support to educators in adapting their contextual knowledge
utilization strategies to the specific needs of their students and the context in which they are
teaching.

Third, the research found that effective TVET educators instill essential contextual knowledge
elements in their teaching and learning strategies. These elements include:

Realization: The ability to connect electrical technology concepts to real-world applications
and make them relevant to students' lives. This can be achieved through the use of case studies,
simulations, and hands-on learning activities.

Design Intention: The ability to help students understand the design intentions of electrical
technology systems and the rationale behind their design. This can be done by providing
students with insights into the engineering process, the constraints and considerations that
influence design decisions, and the trade-offs involved in different design choices.

Normalization: The ability to normalize electrical technology concepts and terminology for
students, breaking down complex concepts into manageable chunks and using language that is
accessible to students at their level of understanding. This can be achieved through the use of
clear and concise explanations, analogies, and visual aids.

By incorporating these essential contextual knowledge elements into their teaching, TVET
educators can foster a deeper understanding of electrical technology concepts among students
and prepare them for success in the workforce. The findings of this research suggest that TVET
educators' utilization of contextual knowledge is a valuable asset that can enhance the quality
of TVET education. By developing their educators' contextual knowledge utilization skills and
encouraging them to incorporate essential contextual knowledge elements into their teaching,
TVET programs can ensure that their students receive the best possible education and are well-
equipped to meet the challenges and opportunities of the workplace.
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