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ABSTRACT 

The purposes of this study are to investigate the effects of using Brain Based Teaching Approach (BBTA) 

compared to those who followed Conventional Teaching Approach (CTA), in enhancing students’ engagement 

in Food Designing topic among form two students in secondary school in North Malaysia. It also conducted 

to determine whether there is significant difference of students’ engagement in gender. Brain Based Teaching 

is a method designed towards maximizing student’s engagement and focusing on the way the brain is really 

designed to learn. Student Engagement Inventory (SEI) were used to measure affective and cognitive 

engagement. This study adopted quasi-experimental design. There were 66 participants, 33 students were 

considered under intervention group and 33 students were under control group that using Conventional 

Teaching Method (CTA). The results showed that there is a significance difference between the BBTA group 

and CTA group with respect to their affective engagement level but not cognitive engagement. It was also 

found that there is a significance difference between the pre-test and post-test score to their affective 

engagement level using BBTA. This study also showed that there is no significance difference between male 

and female student in affective engagement level, in contrast, there is a significance difference between the 

male and female student with respect to their cognitive engagement level. These findings concluded that BBTA 

used in experimental group gave better impact on students’ engagement level. 

Keywords: Brain Based Teaching Approach, Conventional Teaching Approach, student’s engagement, Food 

designing education. 

1.0 INTRODUCTION 

The 21st century education, which emphasize on the development of skill and knowledge is one of the issues 

often discussed by global educators nowadays. The key to determine the success of the teaching and learning 

process is through the implementation of teaching approach that create an interesting and meaningful 

experience that promote engagement and led to the better student achievement [25]. So that it is undeniable 

that student engagement is the indicator of successful classroom interaction and performance [57]. Student 

engagement plays an important role in the education world as it can predict students’performance. Research 

has shown that student engagement has played a vital role for student achievement, motivation in learning, 

boredom, disaffection and persistence [2,14,17, 18,32,34,53,62]. Student engagement is also varied by 

environment by learning and teaching process in classroom [6,27,37,59,61]. Therefore, student engagement 

determines the quality of their learning attitude because engaging students in the learning process increases 

their focus, motivation, and self-confidence, thinking ability and experiences meaningful learning process. 

In Malaysia context, educational Curriculum in has been transform due to the demand of the global change 

[26]. Every student has to equip themselves with skill and knowledge in order to face 21st century education. 

Design and Technology subject is a new subject was introduced in 2018. The suitable teaching approaches are 

very important in the teaching and learning sessions in school to achieve the learning objectives. Student has 

to solve problems, generate new ideas, produce or invent products that creative, original, innovative in Food 

Designing topic classroom. In this matter, students need to increase their ability and focus on teachers teaching. 

As this subject is still new, teachers who do not use suitable teaching approach will cause of student boredom, 

participation and less interested in the classroom. An effective teaching approach is needed to develop student 
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understanding and encourage them to actively participate through meaningful experiences [39]. Many studies 

using BBTA were concentrated directly on the academic performance especially in science and mathematics 

subject [5, 46,47]. Hence this study was conducted to determine engagement factor in Food designing topic 

that affect by BBTA. 

 

2.0 LITERATURE REVIEW 

Studies showed that major cause of student lack of motivation and passive in classroom activities due to 

attitude of student that are not confident and less engagement to the learning process [51,52]. Another cause 

of the lack of engagement is due to poor teaching methods and approach [19, 3, 64]. In order to overcome this 

problem, teachers play a vital role to help students to feel welcomed and appreciated to engage themselves in 

school activities or learning process in the classroom. Therefore, teachers should use active learning method 

to get the best outcome when teaching a subject [35]. Research has proven that engaging student in learning 

process increases their performance, motivation, focus, attention and creates meaningful learning processes 

[2, 30, 62]. 

Student engagement influenced by the role of environment or climate in the learning of students such as peers, 

teachers and also method of learning [17]. Student engagement is best known as how meaningful student 

involve in their learning environment and   create positive learning behavior and emotion [54]. It also best 

understood as student’s psychology (mental, cognitive, emotional) investment and effort behaviors toward 

learning, mastering knowledge or skill, understanding, or any other academic work [38]. These mean that, 

student’s engagement encompasses all the way in which student interact with school or school related activities 

in their school system. School that encourage student’s engagement by practicing effective pedagogical in the 

learning process. Hence, academic outcomes and development of students is affected by student engagement. 

School that create positive condition and organize its resources for teaching and learning base on educationally 

effective practices increase student engagement [29]. So that student can learn under the right condition. 

Student engagement consist of three distinct or dimension; Behavioral engagement, emotional engagement 

and cognitive engagement [12,18,31,63]. Behavioral engagement is defined of student involvement or 

participation in academic and social activities [12,18,50,63,] as a positive conduct, effort, attention and absence 

of disruptive behavior [11, 15,16]. Student involvement refers to the active participation in classroom 

activities, able to follow rules and task and contribute to the classroom learning discussion. Affective 

engagement or emotional engagement focusing on students’ feelings, sense of belonging, or value to their 

surrounding in school [18,40,50,59,63]. Students shows their feeling such as interest, happiness, sadness or 

boredom towards peers or teachers and learning activities. 

Cognitive engagement, focusing on students’ level of investment in learning. Student engagement is a function 

of both the individual and the construct [12,18,50,63]. To ensure that student perform and engage to these 

environment teachers have a role help student to feel secure and welcomed to school. Emotional engagement 

focuses on students’ attitudes, positive or negative reaction to the teachers, peers, classmate or any feelings 

towards class and school [16,58]. Cognitive engagement is defined into two types that are psychological and 

cognitive engagement [18].  Psychological components include willingness to put in effort to comprehend 

complex ideas and possess difficult skills. The cognitive component involves self-regulated learning, using 

deep learning strategies in thinking and studying. 

In this study, only cognitive and affective engagement were measured. Cognitive and affective or emotional 

subtypes of engagement are frequently assessed via student perception and considered less observable than 

academic or behavioral subtypes [2]. Therefore, the result of the study in cognitive and affective engagement 

is more accurate compared to the behavioral engagement. 

Brain Based Teaching Approach (BBTA) is a teaching method or lesson designed that can facilitate students 

to learn by optimizing brain function as a whole. Brain based learning focus on how brain learns and it potential 

in maximizing human learning capabilities [8,9,23]. Brain Based Teaching Approach role changed from 

conventional learning to an active learning environment. Teachers are required to facilitate the creation of 

student’s new knowledge, skill and understanding. Brain-based teaching leads to all activities to the principles 

of neuroscience and strategies or methods used with a certain process, best known for its engagement, 

strategies and principles [8,25]. 
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In Design and Technology subject or Food Designing topic especially, student has to produce product and 

invent new ideas. The products or ideas should be creative, original, innovative and also relevant to the world 

change and demand. In order to boost student’s engagement, motivation and create active learning 

environment, teaching method has to be variety, active and effective. Brain Based Teaching Approach is a 

very practical method, natural, motivating and relatively easy to understand and explain the ways that people 

like to learn and to develop skill [3,47,48]. Hands-on learning method is one of the methods that mostly used 

in this subject. This method is directly involved student, by actively encouraging them to do something in 

order to learn the topic. It is also known as learning by doing. Hands-on method needs a lot of preparations, 

high in cost and willingness of students. The demonstration will give student the main idea but less emphasis 

on detail.   Furthermore, students need to be prepared and read up the topic to develop and acquire deeper 

understanding. However hands-on learning would be more effective if it was combined other effective learning 

method such as BBTA. Therefore, Brain Based Teaching Approach is chosen as a teaching method to enhance 

student engagement. 

Brain based Teaching Approach integrates the engagement of emotions, enriched environments, music, 

movement, eliminate the fear in learning is an educational approached on how brain naturally learn best [55]. 

This approach was created interest among the pupil and actively, motivated to participate in the teaching and 

learning process [47, 48]. The learning activities used in this method were varieties such as videos clip, 

graphics and pictures, group discussion, individual or group presentation, brainstorming, hands on, reflection 

presentation and also expose the next topic that will be learn. These activities strongly build relationship among 

student and student or student and teachers, increased motivation and confidence level. Teaching methods 

using different styles help increase student engagement and motivate them. Whereas, engagement also gain 

when students have developed strong relationship with their teachers and peers, teachers hold high 

expectations and give consistent and clear feedback, task are variable, challenging, interesting and meaningful 

[17]. 

In the Conventional Teaching Approach (CTA), students are experienced homogenous teaching approach or 

learning style as teachers are rushing to cover up the curriculum. The learning process is more teacher-centered 

rather than teacher as a facilitator. This method leads to boredom, less focus and less participation in activities. 

Recent studies showed that teachers are still can’t determine or use the appropriate approach in teaching 

causing low student’s engagement [49]. Teachers using conventional teaching method in order to catch up the 

time limited in classroom [56,64]. 

This study was conducted to determine whether or not there is a significant difference in student engagement 

among ordinary school students: (i) between those who were exposed to the Brain-Based Teaching Approach 

(BBTA) versus those who were followed the Conventional Teaching Approach (CTA), and (ii) between males 

and females cognitive and affective engagement level. 

Figure 2 represents the study’s conceptual framework illustrating study based on gender regarding two main 

constructs are affective engagement and cognitive engagement. 
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Figure 2: Conceptual Framework of study 

The independent variables are Brain Based Teaching Approach (BBTA), Conventional Teaching Approach 

(CTA) and gender. Whereas, the dependent variable is student’s engagement. Two groups of respondents 

which is intervention group received Brain Based Teaching Approach (BBTA) and the other group was 

received Conventional Teaching Approach (CTA). Pre-test was conducted before the intervention and the 

post-test was conducted after the intervention at the same time for both groups. 

 

 

3.0 METHODOLOGY 

The research was conducted using the design of a quasi-experimental approach. The sample was group 

statistically into experimental group and control group.  The sample consists of 66 students: 33 were under 

treatment group and the other 33 students were under control group. These students were randomly selected 

from two different schools to present the population of design and technology form two secondary school in 

northern Peninsular of Malaysia. 

Table 1: quasi-experimental design 

Group  Pretest   Treatment    Post test 

G1  O1      X1     O2 

G2  O1           X2     O2 

G1: Intervention group 

G2: Control group 

X1: BBTA – Brain Based Teaching Approach (Treatment) 

X2: CTA - Conventional Teaching Approach 

O1: Pre-test 

O2: Post-test 

The experimental group was treated with BBTA module whereas the control group by respective conventional 

teaching approach. Module of BBTA was developed using Russel Model (1974) and ASSURE instruction 

Design [44,45]. Lesson plan for BBTA, were validated by three expert teachers who are experienced in 

teaching the Food Design topic. Teacher involved in intervention was trained to use the Brain Based Teaching 

Approach before the intervention series. The study involved a teacher who taught the experimental group, and 

another teacher who taught the control group. Lesson plan and materials were provided to the teachers as they 

were trained to master the BBTA. Both teachers are female, have similar background in education and teaching 

experiences. 

A pre-test was conducted for both group a week before the intervention. The experimental group was then 

exposed to BBTA for five weeks lessons, while the control group received the conventional teaching approach. 

A post-test then conducted a week after the intervention period to get engagement score level. The Brain Based 

Teaching Approach is a strategy implemented Principles developed by Caine & Caine [8,9,23] via three 

fundamental elements; relaxed alertness, Orchestrated immersion and active processing.  Seven steps in 

implementing BBTA in classroom were adapted from Salmiza & Azlina (2019) in figure 4 [48]. 

Student’s engagement was measured using an adapted version of Student Engagement Inventory [1]. The 

student Engagement Instrument (SEI) is a student self-report survey design to measure cognitive and affective 

engagement. The SEI consists of 35 items that represent six factors: 3 representing cognitive engagement and 

3 representing affective engagement. All items were in the form of a five-point Likert scale ranging from 

‘strongly agree’ to ‘strongly disagree’. 

The SEI items account for the six factors related to engagement, which are Teacher-Student Relationships 

(nine items), Control and Relevance of School Work (nine items), Peer Support at School (six items), Future 

Aspirations and Goals (five items), Family Support for Learning (four items), and Intrinsic Motivation (two 
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items). A value 0.82 Cronbach Alpha was computed showing that the questionnaire has high reliability index 

and thus suitable for the study. 

 

 

 

 

 

 

 

Figure 4. Seven steps in implementing BBTA in classroom were adapted from Salmiza (2019) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Questionnaire in Student Engagement Instrument (Appleton & Christenson, 2004) 

Teacher-student Relationship (Affective Engagement) 

3 My teachers are there for me when I need them 

5 Adults in my school listen to the students 

Pre-exposure 

Students were encouraged to focus and pay attention to brain nutrition and drink enough water 

before or during classes. Do some light movement and receiving the learning objectives. 
 

Preparation: 
Students tried to connect between the topics or issues to be learned with the subject matter 

before. 

Initiation and Acquisitions: 

Students were ready to participate in active learning activities and engage to the classroom 

activities. 

 

Incubation and insert a memory: 

Students were comfort with classical music and do some movement or stretching in relaxing 

mode. Students recall what they have learned. 

 

Elaboration: 

Students were assists or facilitate by teachers in activities such as group discussions. 

 

 

Celebration and integration: 

Students were celebrated and received awarded as their actively participated in activities. 

They are exposed to the next topic to be learnt. 

 

Verification and checking conviction: 

Student reflects the lesson learned and try to share or voice to the other students. 
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10 The school rules are fair 

13 Most teachers in my school are interested in me as a person, not just as a student 

16 Overall, my teachers are open and honest with me 

21 Overall, adults in my school treat students fairly 

22 I enjoy talking to the teachers here. 

27 I feel safe at school 

31 At my school, teachers care about students 

Control and Relevance of School Work (Cognitive engagement) 

2 After finishing my schoolwork, I always check through to see if it is correct 

9 Most of the important things you learn in school 

15 When I do my school work, I check to understand what I am doing 

25 When I do well in school it is due to my hard work 

26 The tests in my classes do a good job in measuring what I am able to do 

28 I feel that I have a say about what happens to me at school 

33 Learning is fun because I get to improve at something 

34 What I am learning in my classes will be important and useful in my future 

35 The grades in my examinations do a good job of measuring what I am able to do. 

Peer Support at School (Affective Engagement) 

4 Other students here like me as the way I am 

6 Other students here care about me 

7 Students in my school are there for me when I need them 

14 Students here respect what I have to say 

23 I enjoy talking to the students here 

24 I have some friends at school 

Future Aspiration and Goals (Cognitive Engagement) 

8 My education will create many future opportunities for me 

11 Going to college after high school is important 

17 I plan to continue my education after finishing high school 

19 School is important to achieve my future goals 

30 I am hopeful about my future 

Family Support for Learning (Affective Engagement) 

1 My family/guardians are there when I need them 

12 When something good happens in school, my family/ guardians want to know about it. 

20 When I have problems at school, my family/ guardians want to know about them 

29 My family/guardians want me to keep trying when things are though at school. 

Intrinsic Motivation (Cognitive Engagement) 

18 I will learn only when the teacher gives me a reward (reversed) 

32 I will learn only if my family/guardians give me a reward (reversed) 

The analysis of the study examines the comparison of experimental and control group with respect to their 

engagement score. Descriptive and inferential statistics were used to analyze the obtained data using 

questionnaire.  The analysis was based on the quantitative data using of SPSS software using Analysis of 

Variance (ANOVA) to examine the differences between control and experimental group score, pre and post-

test score, and gender in term of affective and cognitive engagement. 

4.0 ANALYSIS AND DISCUSSION 

The analysis of the study examines the comparison of student affective engagement and cognitive engagement 

in control and experimental group; and pre-test and post-test and gender. Experimental group were treated 

using Brain Based Teaching Approach (BBTA) whereas the control group is using Conventional Teaching 

Approach (CTA). 

Table 3: Sample distribution by gender  
Frequency Percent Valid Percent Cumulative Percent 

Gender Male 20 30.3 30.3 30.3 
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Female 46 69.7 69.7 100.0 

Total 66 100.0 100.0 
 

From the above table, there are 20 male students (30.3%) and 46 female students (69.7%) who participated in 

the study. 33 students were considered in control group and 33 students under experimental group consists of 

10 male students and 23 female students in each group. 

3.1 Effects of BBTA approach on student engagement 

3.1.1Affective engagement 

Table 4: Student Engagement level by CTA and BBTA group 

 N Mean Std. Deviation 

Affective 

engagement 

CTA 33 3.60 .24 

BBTA 33 3.93 .46 

Total 66 3.76 .40 

Cognitive 

engagement 

CTA 33 3.51 .43 

BBTA 33 3.68 .31 

Total 66 3.60 .38 

Table 4 shows the descriptive statistic for the student engagement level for both CTA and BBTA group. Mean 

for affective engagement in CTA group (mean=3.60, SD=0.24) is lower to the mean of BBTA group 

(mean=3.93, SD=0.46). Mean for affective engagement in CTA group is lower compared to BBTA group. 

Table 5: Comparison between CTA and BBTA group on their engagement level. 

 

Sum of 

Squares df 

Mean 

Square F Sig. 

Affective 

engagement 

Between Groups 3.75 1 3.75 27.57 .00 

Within Groups 17.69 64 .136 
  

Total 21.45 65 
   

Cognitive 

engagement 

Between Groups .99 1 .99 6.95 .01 

Within Groups 18.69 64 .144 
  

Total 19.69 65 
   

Table 5 shows that ‘p’ value for affective engagement is less than 0.05 between CTA group and BBTA group. 

There is a significance difference between the BBTA group and CTA group with respect to their affective 

engagement level (p=0.00 < 0.05). 

Cognitive Engagement 

Table 4 illustrates the comparison of cognitive engagement of CTA group and BBTA group. Mean for 

Cognitive engagement in CTA group (mean=3.52, SD=0.43) also lower than BBLA group (mean=3.60, 

SD=0.31) 

From table 5 it is evident that ‘p’ value for cognitive engagement is less than 0.05. There is a significance 

difference between the BBTA group and CTA group with respect to their cognitive engagement (p=0.009 

<0.05). 

The differences Student Engagement level in gender 

Table 6: Student Engagement level by gender 

 N Mean Std. Deviation 

Affective 

engagement 

Male 20 3.69 .46 

Female 46 3.80 .37 

Total 66 3.76 .40 

Cognitive 

engagement 

Male 20 3.72 .43 

Female 46 3.54 .35 

Total 66 3.60 .38 
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Table 6 shows that, mean for affective engagement of male (mean=3.69, SD= 0.46) 

is lower than female (mean=3.80, SD=0.37). Whereas, mean for cognitive 

engagement of male (mean=3.72, SD=0.43) is higher than female (mean=3.54, 

SD=0.352). 

Table 7: Comparison between male and female group on their engagement level. 

 

Sum of 

Squares df 

Mean 

Square F Sig. 

Affective 

engagement 

Between 

Groups 

.30 1 .30 1.88 .17 

Within Groups 21.14 64 .16 
  

Total 21.45 65 
   

Cognitive 

engagement 

Between 

Groups 

.89 1 .89 6.15 .01 

Within Groups 18.80 64 .14 
  

Total 19.69 65 
   

Table 7 shows the result that there is no significance difference between male and female student in affective 

engagement level (p=0.17 >0.05), in contrast, there is a significance difference between the male and female 

student with respect to their cognitive engagement level (p=0.01< 0.05) 

 

Table 8: Student engagement level by pre-test and post-test in the BBTA group 

 N Mean Std. Deviation 

Affective 

engagement 

Pre test 33 3.63 .45 

Post test 33 4.24 .18 

Total 66 3.93 .46 

Cognitive 

engagement 

Pre test 33 3.62 .34 

Post test 33 3.75 .26 

Total 66 3.68 .31 

From the table above, result shows that mean for affective engagement in pre-test (mean=3.63, SD= 0.46) is 

lower to the mean of post-test (mean=4.24, SD=0.18). result also shows that, mean for cognitive engagement 

in pretest (mean=3.63, SD=0.34) where as in posttest (mean=3.75, SD=0.26). 

Table 9: Comparison of student engagement level between pretest and posttest in BBTA group 

 Sum of Squares df 

Mean 

Square F Sig. 

Affective 

engagement 

Between 

Groups 

6.13 1 6.13 50.81 .00 

Within 

Groups 

7.72 31 .121 
  

Total 13.85 32 
   

Cognitive 

engagement 

Between 

Groups 

.25 1 .25 2.71 .10 

Within 

Groups 

6.04 31 .09 
  

Total 6.30 32 
   

Table 9 shows that there is a significance difference between the pretest and post test score to their affective 

engagement level (p=0.00< 0.05).  Whereas, there is no significance difference pre-test and post-test score in 

cognitive engagement level (p=0.10 >0.05) 

In this study, Brain Based Teaching Approach was used as an alternative to help students engage in learning 

food design topic. Mean for both affective engagement and cognitive engagement in CTA group is lower to 

the mean of BBTA group. It shows that after BBTA treatment student is more engage compared to the CTA 
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group who went through the conventional approach. Lombardi (2008), found that brain-based learning strategy 

incorporates a variety aspect such as multiple intelligences, learning styles and also emotional intelligences. 

Brain Based Teaching Approach (BBTA) is a natural, motivating, and a positive way that supports and 

maximizes learning and teaching thereby increasing their engagement that led to their achievement” 

[48.47,28]. 

Peer support is one of the factors in affective engagement and has become a crucial factor that has strong 

influence in student engagement. Sense of belongingness initiate student engagement that based on student-

student relationship or peer support at school [20,13]. Students who have more friends have greater 

opportunities to develop more diverse skill and social has more tendencies to engage in school [36]. 

There was a significance difference in both affective and cognitive engagement between BBTA group and 

CTA group. Brain based teaching techniques used in this study help learner to activate brain functions that 

cope with their learning styles. Learn designing food in a non-threatening environment ensures positive 

emotions leading to positive attitudes towards the learning process and the learned materials. Learners’ interest 

in the topic and material taught optimizes their learning, and relaxed brain triggers learn. Therefore, providing 

a relaxing, non-threatening learning environment helps students to stimulate meaningful learning and 

emotional support that motivate students to learn and engage them to the classroom activities. 

Female students obtained higher score in affective engagement compared to male students. This finding is also 

consistent with result of study by Lam et al. (2012); Ruslin et al. (2014). Female students may associate with 

their relationship with the teachers. Students shape close attachments to teacher invested emotionally in them. 

In this study the BBTA teachers is a female teacher. Caring and also emotionally available teachers can have 

student feelings and attached or engage to the student in the process of learning [41]. 

This result shows that male is more cognitively engage compare to female. This mean that male students are 

more emotionally engaged in classroom activities and learning task than the female students This finding is 

contradict with the result of study by Ruslin et al. (2014) and Lam et.al. (2012). They reported that female had 

higher levels of engagement in school. However, Wang et al. (2011), found that female and male not 

substantially differ in terms of classroom engagement. This study shows that there is significance difference 

in term of gender in cognitive engagement but not affective engagement. 

Regarding both affective engagement and cognitive of Experimental group (BBTA group), results indicates 

that engagement level in post-test is higher compared to the pre-test engagement level. Students were actively 

participated in various techniques during BBTA class, feel comfortable, free and connected with other students 

will definitely affectively engage. Gibbs & Poskitt (2010) mentioned that affective engagement is precondition 

of cognitive engagement. There is significance difference in affective engagement between the pre-test and 

post-test but not in cognitive engagement. 

5.0 CONCLUSION 

The study reveals that there was a positive impact of implementation of BBTA in food design topic on student 

engagement in form two students of secondary school. Techniques in BBTA improve student engagement in 

classroom. Results shows that male students are more affectively engage compared to female students. This 

may be due to the students-teacher relationship in learning process. Student engagement is encouraged by 

teachers who are caring and encouraged participatory and democratic during the class. In this study also shows 

that students are more engage to the cognitive domain compared to the affective domain. 

The strategy of encouraging student engagement contributes to the development of positive school experience 

and motivation for learning. BBTA provides a very pleasant environment and engage student to the classroom 

food design activities. It provides enjoy and relax situation in teaching and learning process. It makes student 

can learn with their unconscious. Students are more focusing on learning activities approach using BBTA that 

emphasized teacher student relationship. Hence, the implementation BBTA is suitable in design and 

technology subject especially in food design topic. 
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