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ABSTRACT 
 
The purpose of this study was to identify the visualization of the students, the students' cognitive load, 

and the teaching style of the teacher while teaching using the augmented reality (AR) teaching kit in the 
classroom. The population involved 90 Welding Technology students at Vocational College of Batu Pahat. The 
purposive sampling method was used and involved 30 respondents. The instrument used was a questionnaire to 
obtain information. Data were collected and analyzed descriptively. Based on the pilot study, the Cronbach 
Alpha value was 0.94. The results showed that the use of an AR teaching kit was able to enhance students’ 
visualization and reduced the cognitive load experienced by the students. In addition, teaching and learning are 
more interesting because of the teaching style of teachers who use theories and practices simultaneously. 
Furthermore, the use of AR in education can enhance the visualization of students abstractly, which helps them 
when conducting experiential tests and establishing a safe teaching and learning environment.  
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INTRODUCTION 
 

Technical and Vocational Education 
(TVE) is a training-oriented approach to 
education and emphasizes what needs to be 
done at the workplace as a learning outcome 
either to meet work needs or to improve 
students’ performance to the required skill 
level. According to Kersten [1], TVE is also an 
educational system that provides specialized 
training in technical skills and some other skills. 

Nowadays, TVE has begun providing 
exposure to virtual learning in vocational-based 
learning. Virtual learning provides a virtual 
environment for students to learn and 
communicate with each other through a device 
interface [2]. Therefore it can show them new 
ways of communication. Students could gather 
information by interacting with virtual 
characters and by acquiring virtual data from 
authentic resources and tools (teaching kit) 
embedded in the system [3]. According to 
Howard et al. [4], technology has been used as 
a bridge between students’ experience and 
existing knowledge with newly learned and 

learned knowledge, ironically, the rapid 
development of technology now challenges 
teachers to implement technology in teaching. 
Sung et al. [5] claimed that the learning method 
using a teaching kit allows learning to happen at 
any time, especially their skill in TVE. Thus, 
the teachers teaching style with the new 
technology of a teaching kit helps them 
facilitate the teaching process for skill subject. 

Furthermore, the less effective teaching 
style of teachers has a negative impact on the 
students' understanding. Therefore, the core of 
student excellence may be on the use of a 
teaching kit by teachers. To understand each of 
the contents of a practical lesson, students need 
to do the task themselves to master the skills 
[6]. Teacher-centered learning has the effect 
that students receive only the information that 
the teacher delivers and is less aware of the 
subject matter of the subject they learn [7]. The 
cause of difficulty in mastering this subject is 
that the teaching session is less attractive. This 
may be because most teaching and learning are 
only centered on teachers and students weak in 
interpretation in the form of visualization.  
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Olshannikova et al. [8] explain that the 
goal of visualization is to present data in ways 
to make things clearer by involving the human 
sensory system and the key to visualization is 
information that can be collected and 
interpreted directly to the sensory input. 
Furthermore, a teacher who uses a traditional 
teaching method, make students difficult to 
visualize the types of welding defects according 
to the shape and appearance of the defect [9]. 
Besides, according to Hodgkiss et al. [10], 
spatial visualization also involves the ability to 
identify, retain, process and recall the stimulus 
of knowledge. The student with low spatial 
ability requires memory to process more than 
the student with high spatial ability. The 
impression, cognitive load of the low spatial 
ability students, will increase because cognitive 
capacity in working memory is limited [11]. 

The cognitive load is one of the problems 
that causes less students stimulation towards 
learning [12]. This is because students cannot 
relate theory and practice as a whole [13]. 
Given the limited working memory capacity, 
students cannot focus on the lesson content and 
difficult task assignments simultaneously [14]. 
Thus the problem arises that the student is 
unaware of the problem presentation. If the task 
or learning activity requires cognitive capacity 
beyond its limit, learning will become 
obstructed [11]. Therefore, learning strategies 
that optimize the allocation of cognitive 
resources are essential to determine the 
effectiveness of such learning strategies. 

This study will analyze the visualization 
of the students, the students' cognitive load, and 
the teacher teaching style resulted from the 
benefits of using an augmented reality (AR) 
teaching kit in the classroom. The AR teaching 
kit is expected to be an innovative approach that 
will improve the teaching learning process. 
 
 
 
 
 
 

METHOD 
  

The research methodology is determined 
by the design of the study through a survey. It 
used the method of quantitative research using 
questionnaires as the instrument to get the data 
and information for answering the research 
questions [15].  The survey is comprehensive, 
which may comment on the issue from various 
points of views, how easy handling                   
can    accumulate   and    collect    data   quickly  
corresponding to the large sample size, the 
information obtained directly and able to make 
decisions collectively.  

The population in this study included 90 
respondents consisting of male and female 
students from the first year students in the 
Welding Technology courses at Batu Pahat 
Vocational College, which comprises the entire 
study population involved in doing practical 
works in the welding technology laboratory. 
The sample used was purposive sampling. The 
sampling aimed where researchers choose an 
example to obtain 30 samples of the total 
population [15].  

In this study, the validity was made to 
ensure the questionnaire can be used. A content 
expert and product development expert were 
used in this study to make sure the instrument's 
validity. Moreover, the pilot study was carried 
out to obtain the reliability of the questionnaire. 
Based on the analysis that has been made, 
Alpha Cronbach value was 0.94 categorized as 
a high level. 

The real data obtained from the 
questionnaires were collected and analyzed 
descriptively. The mean score analysis was 
presented in Table 1. Based on the analysis of 
the mean at the level of high, medium and low 
can be shown that the answer is assessed 
through  the   counting   Min = Σx / n.    Table 1  
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shows the interpretation of mean score derived 
from the data [16]. 

 
Table 1. Interpretation of Mean Value 

The Range of Mean Value Interpretation  
1.00 to 2.00 Low 
2.01 to 3.00 Medium 
3.01 to  4.00 High 

 
RESULTS AND DISCUSSION 

 
Table 2 reports that the mean value of 

students’ visualization is high. The respondents 
agreed that the AR teaching kit could improve 
the students' visualization. According to Said et 
al. [17], the AR teaching kit enhanced student 
visualization through three dimensions namely 
graphs, representations, and real objects. 
 
Table 2.  Mean Value and Standard Deviation of Students’     

Visualization 
Number Items Mean Standard 

Deviation 

A1 
The video  increases 
visualization a real 

object 
3.73 0.45 

A2 

The video helps 
students in 

visualizing the  
welding defects 

3.73 0.45 

A3 
Graphics 

presentations help in 
visualization skills 

3.69 0.50 

A4 
AR teaching kit can 

help in the use of 
visualization skills 

3.70 0.49 

A5 

The AR learning 
method used can 

improve the 
visualization 

3.69 0.50 

A6 
Easy to interpret the 
visual using the AR 

teaching kit 
3.68 0.48 

  
Table 3 shows that the mean value on the 

student's cognitive load is high. This indicates 
that the respondents agreed that the AR 
teaching kit could help respondents in reducing 
their cognitive load. This is also supported by 
Lin & Lin [18] which is cognitive loads faced 
by students can be solved through the 
appropriate medium. 

Table 4 records that the mean value of 
teachers' teaching style is high. This indicates 
that the students agreed that the AR teaching kit 

of welding defect toward teachers’ teaching 
style could help students in learning skill 
subjects in the classroom.  Besides, a good 
teaching kit must meet its features, the 
suitability of the material with the contents of 
the taught lessons is important to ensure that the 
content of the lesson is presented clearly to the 
students, so that the student's strength, clarity, 
and attractiveness must be fulfilled. 
 

Table 3. Mean Value and Standard Deviation of Students’ 
Cognitive Load 

Number Items Mean Standard 
Deviation 

B1 
AR teaching kit will 
reduce the cognitive 
load while learning 

3.43 0.51 

B2 
The video easily 

illustrate the subject 
being taught 

3.63 0.47 

B3 
Students can absorb 

learning content 
more effectively 

3.57 0.49 

B4 
AR teaching kit 
does not burden 

students in learning. 
3.53 0.49 

B5 
AR teaching kit 
could store the 
memory longer 

3.57 0.48 

B6 

AR teaching kit 
help student to 
understand the 
complex part in 

learning 

3.73 0.45 

 
 
Table 4. Mean Value and Standard Deviation of   

Teachers’ Teaching Style 

Number Items Mean Standard 
Deviation 

C1 
Teachers can attract 
students' attention 

effectively 
3.60 0.50 

C2 

While teaching, 
teachers give fair 

attention to all 
students 

3.60 0.50 

C3 
Easy to understand 
the topic that taught 

by teachers 
3.57 0.50 

C4 

Teachers offer 
students an 

opportunity to ask 
questions  

3.63 0.49 

C5 

The teaching style 
delivered by the 

teachers is 
interesting 

3.63 0.49 

C6 
Teachers give a 

clear picture of the 
topic being taught 

3.77 0.43 
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The use of technology such as AR 
teaching kit is helpful in understanding 
students’ issues such as visualization, cognitive 
loads and teacher teaching styles. The use of 
technology applied in teaching kit helps 
students understand the type of welding defects 
found in specimens. The whole design is the 
result of thought and experimentation. Comfort 
and usability factors are emphasized in its 
construction. 

The findings show that this AR teaching 
kit can help students in improving their 
visualization skills. According to   Özerem & 
Akkoyunlu [19], Purwono [20] and Sari [21] 
learning from visual language, visual number, 
and auditory language allow each of these 
learning to be easy and students can remember 
what they are learning. Multimedia elements 
are the best way of delivering subject content 
that requires visual support [22], [23]. The use 
of AR in this teaching kit gives students a new 
experience where users can interact with the 
virtual world for information from audio, 
graphics, videos and texts that have been 
developed. According to Saidin et al. [24] and 
Cheng [25], AR can provide teachers with ways 
to reinforce students' understanding in the 
classroom with the use of visual tools and 
illustrations [26]. The use of AR is particularly 
useful as a platform to develop a teaching kit 
that requires student visualization. 

Multimedia technology helps students 
explore their learning to study and discover 
ideas after making appropriate judgments [27]. 
Thus, the teaching kit was developed using 
multimedia embedded with AR technology that 
can help students in improving visual. Also, 
multimedia technologies such as graphics and 
animation enhance memory capability, affect 
social interaction and help master visualization 
skills [28]. According to Hasan & Ali [29], 
existing features such as animation, videos, 
sound, texts, audio, and graphics can stimulate 
the student's mind and bring significant impact 
to communication and education. The existence 
of these elements can attract students' attention 
throughout the teaching and learning process as 

if they were able to communicate with students 
[30]. 

Furthermore, learning through this AR 
teaching kit found that students will not be 
burdened with the teaching taught by the 
teacher. Also, the use of teaching kit by the 
teacher during the teaching and learning process 
will help improve the cognitive and affective 
quality of the students [31]. Moreover, the 
design of the teaching kit has been able to 
optimize the use of student's working memory 
capacity and avoid cognitive overload [11]. 
This shows that the teaching kit works well and 
helps students and teachers in the teaching and 
learning process. 

The use of an appropriate teaching kit 
can facilitate teachers in teaching, stimulation, 
motivation, attract students' interest in 
mastering skills and directly improving 
academic achievement among students [32]. 
The advantage of using AR is to allow students 
to imagine objects and concepts that are 
invisible to the naked eye [33]. AR envisions 
ideas and objects in various ways and 
perspectives which enable students to master 
the subject [34]. In addition, AR also allows 
students to become active in the learning 
process as well as to think creatively and 
critically that can enhance their understanding 
of learning [14]. 

The results of the study on the teaching 
style of the teacher through this AR teaching kit 
found that the teaching style of the teacher was 
positive motivation in student learning [35]. 
According to Ngah [36], teaching and learning 
processes in the classroom need to be gradually 
designed according to the level of the students 
thus students can easily follow the contents of 
the lesson. Suryanto et al. [37] stated that 
teachers could explain the content more 
efficiently and the students more clearly 
understand about the weld defects process. A 
good understanding will also impact on 
improving student learning outcomes [38]. This 
shows that the use of an AR teaching kit can 
provide more insight than teachers' teaching 
styles that are solely based on teachers. In 
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addition, the use of a teaching kit as  teaching 
kit makes teaching and learning more 
interesting [39]–[41]. 

Moreover, teachers need to be more 
creative when planning their teaching. The 
teacher's teaching style must be in line with the 
students’ ability. In addition, the teacher should 
actively involve students in the teaching and 
learning process, and this requires a high level 
of teaching skills among teachers [42]. 
Traditional pattern approaches and chalk and 
talk are less relevant to the needs of today's 
students [42]. Creative teachers are educators 
who can structure educational experiences that 
enable the development of creativity among 
their students. Creative teachers can 
demonstrate flexibility in the selection of 
approaches, teaching strategies or pedagogy in 
carrying out their role [43]. 
 
CONCLUSION 
 

Overall, the AR teaching kit of welding 
defect helps the students in visualization.  The 
findings shows that the AR teaching kit 
enhanced the students visualization through 
three dimensions namely graphs, 
representations, and real objects. It enhances the 
visualization of students abstractly, which helps 
them when conducting experiential tests and 
establishing a safe teaching and learning 
environment. It also helps the students in 
reducing their cognitive load and facilitates 
teachers throughout the teaching and learning 
process to create learning independently. 
Furthermore, the AR teaching kit could be a 
groundbreaking approach that will change the 
teaching and learning to be more interesting 
because the teachers use theories and practices 
simultaneously.  
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ABSTRACT 
 

The study aimed at assessing the adequacy of innovative and entrepreneurial competency of Technical 
/Engineering students of Plateau State Polytechnic for self-reliance. It was primarily sought to determine whether 
they were capable of setting up small-scale business after graduation. Three research questions were formulated to 
seek opinions of final year Technical and engineering students.  A descriptive survey design was adopted where 120 
respondents were randomly selected from the School of Technical Education and Engineering. 45 items structured 
questionnaire was used for the collection of data related to innovation and entrepreneurship competency in order to 
be self-reliant. The instrument was validated by three experts; two from Plateau State Polytechnic and one from the 
private sector. Data were analyzed using the descriptive statistic to determine the mean and the standard deviation of 
respondents. The findings of the study revealed that final year students need innovative and entrepreneurial 
competencies for self-reliant after graduation. The study also showed that the training provided is not sufficient for 
the prospective graduates to be able to face the challenges in the myths of job scarcity. Recommendations based on 
the findings of the study was highlighted which includes the need for a complete overhauling of Technology 
Education curriculum to reflect the current realities. 
 
Keywords: competency, entrepreneurship, innovation, self-reliant  
 
 INTRODUCTION 

 
The present face of the global economy has 

led to repeated calls for enhancement of self-
reliance of citizens through a functional 
education. A school curriculum embedded with 
entrepreneurship programs is being advocated. 
This clarion call has ginger many countries in the 
world to re-evaluate their investment in education 
systems. Consequent upon the above, there has 
been a consistent call from Nigerian for 
increasing innovative and entrepreneurial 
curriculum content for a functional educational 
system [1]. Enriching the training curriculum 
with entrepreneurial skills may make students be 
self-reliant after graduation from schools. 
Entrepreneurial competency of students is 
important for sustaining a competitive global 
economy that is characterized by innovation. 

Innovation is defined as a purposeful and 
positive change towards improving or replacing 

an existing idea or thing for the upkeep and 
worthwhile of any given society. Innovative 
entrepreneurial skills in the context of this study 
refer to the ingenuity of graduates to identify and 
utilize their talents to bridge the gap between the 
school and the labor market so as to be self-
reliant in the society [2]. Innovation is a means of 
solving identified problems so it ought to be 
purposeful if it must be worthwhile. Innovative 
competency is all about diversifying knowledge 
and skills in manipulating the environmental 
opportunities waiting to be tapped to address any 
problem at hand. Musta’amal et al. [3] emphasize 
that creative and innovative thinking in the 
educational system can make graduates more 
transformed individuals for a successful future 
life. 

Entrepreneurial competency, on the other 
hand, is the ability of the individual to use the 
innovative skills to establish a business for his 
benefit and the benefit of the society at large. 


