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ABSTRACT

 The rapid development of information technology today has given a new breath to the use of computers in education. One of today's increasingly popular developments is Augmented Reality (AR) technology that uses barcode scanner technology as a learning medium. The purpose of this research was to study the visualization of the students, the students' cognitive load, and the teaching style of teacher while teaching using the AR teaching kit in classroom. The population of the study involved 90 Welding Technology students at Vocational College of Batu Pahat. Beside, the purposive sampling method were used and involved of 30 respondents. The instrument used was a questionnaire to obtain information. Data was collected and analyzed descriptively using SPSS software (Statistical Package for The Social Sciences) version 25. Based on pilot study, the Cronbach Alpha value was 0.94. The results showed that the use of AR teaching kit was able to enhance student 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 is able to 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 student performance to the required skill level. According to Kayan, Hamzah and Udin (2014), TVE also an educational system that provides specialized training for technical skills and some other skills.

Welding courses are not a foreign course at Vocational College. This is because the welding field has long existed before the transformation of technical secondary school to vocational colleges again. The welding field is widely used throughout the world. The welding process is used to weld the body of the car, boiler, building frame, and body of the ship (Rudin, 2016). Among the welding processes used in vocational colleges are the Manual Arc Welding, Lenin Gas Arc Welding (MIG), Lenin Gas Tungsten Arc Welding (TIG) and Oxyacetylene Gas Welding.

Nowadays, TVE has begun providing exposure to virtual learning in vocational-based learning. Virtual learning provides virtual environment for student to learn and communicate with each other through a device interface, therefore it can show them new ways of communication (Pan et. al., 2006). Students could gather information through interacting with virtual characters and by acquiring virtual data from authentic resources and tools embedded in the system (Wu et. al., 2013). According to Rahim (2013), technology has been used as a bridge between student experience and existing knowledge with newly learned and learned knowledge ironically, the rapid development of technology now challenges educators to implement technology in education. Rahman, Hashim, & Hisyam, (2011) argue that the learning method of using wireless devices allows learning to happen at any time, especially in technical and vocational education.

The use of teaching kit in the appropriate teaching and learning process so that students can master and understand well what teachers are saying. With the relevance of teaching kit, it helps teachers explain concepts more clearly than verbal descriptions such as the use of AR teaching kit.

PROBLEM BACKGROUND


Academic excellence and technical and vocational skills students often attribute leadership styles to teaching approaches used by teachers in the teaching and learning process as well as student learning styles in general. Therefore, the deterioration of student learning is measured based on the academic achievement shown by the student in the exam and this will reflect the image of an institution (Muttalib& Aida, 2014). Teacher quality is a critical issue as the need for radical and large-scale improvements in education, especially schools, is very urgent and globally (Hallinger, 2010). In addition, 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 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 (Mamaril et. al., 2016). 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 (In'am, Saad & Abdul Ghani, 2012).

The cause of difficulty in mastering this subject is that the teaching session is less interesting. This may be because most teaching and learning are only centered on teachers and students weak in interpretation in the form of visualization. According to Wexelblat (2014), the goal of visualization is to present data in ways to make things more clear by involving the human sensory system and the key to visualization is information that can be collected and interpreted directly to the sensory input. Beside, teacher that use traditional teaching method, making students difficult to visualize the types of welding defects according to the shape and appearance of the defect (Bodnar et al., 2016). In addition, according to Koch (2006), spatial visualization also involves the ability to identify, retain and recall the stimulus. Visual learning is a sequence and development of visual thinking that is learning something through visual use.

A cognitive load is one of the problems that causes less student stimulation towards learning (Hwang et. al., 2018). This is because students cannot relate theory and practice as a whole (Chen, 2014). Given the limited working memory capacity, students cannot focus on the lesson content and difficult task assignments simultaneously (Chen et. al.,2017). So, the problem arises that the student is unaware of the problem presentation (Sakka, 2015). If the task or learning activity requires cognitive capacity beyond its limit, learning will become obstructed (De Jong, 2010). Therefore, learning strategies that optimize the allocation of cognitive resources are essential to determine the effectiveness of such learning strategies.

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. Piaw (2014) suggests that the survey is comprehensive in nature, 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 were 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 a sample in order to obtain 30 samples of the total population (Konting, 2009). Besides, in this study, the validity was made to ensure the questionnaire can be used. Content expert and product developement expert was 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 shows the interpretation of mean score derived from the data (Ahmad and Tamuri, 2010).

Table 1: Interpretation of mean score

	Mean of marks
	Interpretation of mean score

	1.00 –2.33
	Low

	2.34 –3.67
	Medium

	3.68 –5.00
	High


RESULTS AND DISCUSSION

Table 2 shows the results of the respondents involved in the questionnaire according to item A1 to A6 and found the result (mean) obtained was at high level and showed the respondents strongly agree with the given items. This shows the respondents' answered the question and agreed that the AR teaching kit of welding defect toward students visualization.
	Table 2. Mean value and standard deviation of      students visualization

	Number
	Items
	Mean
	Standard Deviation

	A1
	The video  increase visualization of real object
	3.73
	0.45

	A2
	The video help student 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 skill
	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  AR teaching kit 
	3.68
	0.48



Based on the results obtained (Table 2), the respondents agreed that the AR teaching kit could improve students visualization. According to Said et al., (2015) the AR teaching kit will enhance student visualization through three dimensions such as graphs, representations and real objects.

Table 3 shows the results of the respondents involved in the questionnaire according to item B1 to B6 and found the result (mean) obtained was at medium level and showed the respondents agree with the given items. This shows the respondents' answered the question and agreed that the AR teaching kit of welding defect toward cognitive load.
	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 stored the memory more longer 
	3.57
	0.48

	B6
	AR teaching kit help student to understand complex part in learning
	3.73
	0.45


Based on the results obtained (Table 3), the respondents agreed that the AR teaching kit could help respondents in reducing their cognitive burden. This is also supported by Jalani and Sern (2012) which is cognitive loads faced by students can be solved through the appropriate medium.


Table 4 shows the results of the respondents involved in the questionnaire according to item C1 to C6 and found the result (mean) obtained was at medium level and showed the respondents agree with the given items. This shows the respondents' answered the question and agreed that the AR teaching kit of welding defect toward teacher teaching style using AR teaching kit.

	Table 4. Mean value and standard deviation of teacher teaching style

	Number
	Items
	Mean
	Standard Deviation

	C1
	Teachers are able to attract student attention effectively
	3.60
	0.50

	C2
	While teaching, teacher give fair attention to all students
	3.60
	0.50

	C3
	Easy to understand topic that taught by teacher
	3.57
	0.50

	C4
	Teacher gives students an opportunity to ask question
	3.63
	0.49

	C5
	The teaching style delivered by the teacher is interesting
	3.63
	0.49

	C6
	Teacher give a clear picture of the topic being taught
	3.77
	0.43


Based on the results obtained (Table 4), the respondents agreed that the AR teaching kit could improve the teaching style of the teacher. Its shows that 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 (Azman et. al., 2014).
According to Jalani & Sern, (2012) the features emphasized in the design of the AR teaching kit are easy to operate, having multiple functions and small and light sizes. The findings show the appropriate size of the teaching kit and the easy way to handle the teaching and learning process. The advantage of kit in learning is dynamic, which is besides being used for experimental or practical activities in workshops, kit can also be used for the purpose of making demonstrations in the classroom. This shows that this teaching kit can be used as an teaching kit for the teaching and learning because the teacher able to use it as an teaching kit in the classroom or in the workshop.

The high accuracy and focus on this design problem have further enhanced the creativity of the researcher to solve the problem. In addition, the use of technology such as AR is helpful in understanding student 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 these AR teaching kit can help students in improving their visualization skills. According to Nordin & Saud (2006) , Purwono (2014)  and Sari (2014)  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 (Imamah, 2012). 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, Halim & Yahaya (2015) and Cheng (2018), AR are able to provide instructors with ways to reinforce students' understanding in the classroom with the use of visual tools and illustrations (Arief & Umniati, 2012). The use of AR is particularly useful as a platform to develop teaching kit that require student visualization.
Multimedia technology helps students explore their learning to study and discover ideas after making appropriate judgments (Ahmadi, Khanagha, Berchicci, 2017). Thus, the teaching kit was developed using multimedia technology that can help students in improving visual. In addition, multimedia technologies such as graphics and animation enhance memory capability, affect social interaction and help master visualization skills (Ariffin et al., 2017). According to Hasan (2017), existing features such as animation, video, sound, text, audio and graphics can stimulate the student's mind and bring great impact to communication and education. The existence of these elements is able to attract students' attention throughout the teaching and learning process as if they were able to communicate with students (Wu, 2016).
The use of appropriate teaching kit can facilitate teachers in teaching, stimulation, motivation, attract students' interest in mastering skills and directly improving academic achievement among students (Akçayır, 2016).The advantage of using AR is to allow students to imagine objects and concepts that are invisible to the naked eye (Ismail et. al., 2017). AR envisions concepts and objects in various ways and perspectives which enable students to master the subject (Barma et al., 2015). In addition, AR also enables students to become active in the learning process as well as to think creatively and critically that can enhance their understanding of learning (Chen et al., 2017).

Furthermore, learning through this AR teaching kit found that students will not be burdened with the teaching taught by the teacher. In addition, the use of instructional materials by the teacher during the learning and teaching process will help improve the cognitive and affective quality of the students (Wei et al., 2015). This shows that the teaching kit works well and helps students and teachers in the teaching and learning process.

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 (Sulistiyarini and Sukardi, 2016). According to Ngah (2015), teaching and learning processes in the classroom need to be gradually and according to the level of the students so that students can easily follow the contents of the lesson. Suryanto, Kusumawati & Sanhoury (2018) stated that teacher could explains the content more easily and the students more clearly understand about the weld defects process. A good understanding will also impact on improving student learning outcomes (Sharma et. al.,2017). This shows that the use of AR teaching kit can provide more insight than teachers' teaching styles that are solely based on teachers. In addition, the use of teaching kit as teaching kit makes teaching and learning more interesting (Rahman, 2017).
Moreover, teachers need to be more creative when planning their teaching. The teacher's teaching style must be in line with the student's ability and 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 (Shanmugam, 2018). Traditional pattern approaches and chalk and talk are less relevant to the needs of today's students (Ahmad and Jinggan, 2017). Creative teachers are an educator 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 (Razak, 2017).
CONCLUSION

Overall, the analysis results from the study found that the teaching kit developed are in line with the objectives of the study which have been described in chapter one where the development of this teaching kit is able to launch the teaching and learning process. In addition, the development of these kit can help students in visualization, cognitive loads and teacher teaching styles. This kind of welding defect kit is also able to assist students in the teaching and learning process and attract students with the help of AR technology that can facilitate teachers throughout the teaching and learning process and create learning independently.
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