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Abstract 

Programming and coding are important skills and competencies in the 21st century. Due to this importance, 

robotics programming has been introduced in the Malaysian education system since 2013. Robotics is important 

in education because it could be used to cultivate various skills. Various studies have been conducted on robotics 

and its applications in education, and proponents of robotics believe that using robotics to teach programming 

could be impactful and effective in the Malaysian education context. On the other hand, many students think that 

programming is challenging. Consequently, some questions have arisen, such as the suitable programming 

language or platform to be used in Malaysian Primary School and the best instructional method. Studies have 

also examined the existing robotics modules used in the teaching and facilitation (T&F) process, in which it was 

found that the current curriculum is focused on introducing robotic programming. In this regard, there is a need 

to explore the current teaching design, pedagogy, and teachers‟ practices. Therefore, this study is aimed to 

explore the teachers‟ practice in teaching robotics programming as part of the Design and Technology (RBT) 

subject in Primary School. This study discusses teachers‟ practices, the issues in robotics programming education, 

the importance of robotics to education, especially in primary schools, and the robotics kits and programming 

languages or platforms commonly used in schools. This study is a qualitative case study, and data were collected 

using in-depth interviews. The findings of this study have produced several key themes, namely: (a) RBT teacher 

practices (GRBT) in T&F, (b) Strategies in lesson planning, (c) Challenges and obstacles of T&F, (d) Use of 

technology, and (e) Teacher‟s commitment. These are hoped to help educators, education administrators, and 

policymakers to understand the implications of robotics teaching in teaching programming. 

Keywords: robotics programming, robotics education, teachers‟ practices 

1. Introduction 

The Fourth Industrial Revolution (4IR) era emphasizes the use of supercomputers, smart robots, driverless 

vehicles, genetic modification, and the development of neurotechnologies to further optimize human-machine 

functions. 4IR technologies integrate the physical, digital, and biological aspects of human life required to equip 

future generations to solve problems in the digital world (Schwab et al., 2020). At the same time, the emergence 

of this revolution brought great challenges due to its impact on various sectors and employment. According to 

(Bughin et al., 2018), the Mckinsey Global Institute projected that robots and automation would be extensively 

used in operations, drastically reducing the number of employees. In this regard, by 2030, 50% of companies 

will rely heavily on automation technology.  

In Malaysia, the Fourth Industrial Revolution (4IR) National Policy was launched in 2021 to ensure the country 

does not fall behind in this revolution. This policy presents the main guideline for all parties involved in 

formulating strategies and actions that can take opportunities and benefits from the emergence of this revolution. 

Interestingly, the education sector is outlined as supporting key sectors that focus on new socio-economic growth 

to the country. One of the policy‟s focuses is on enhancing teachers‟ capacity and role based on the need for all 

teachers to be trained to accept and use 4IR technology in teaching and learning (Unit Perancang Ekonomi, 

2021). 

In Malaysia, robotics programming has been introduced in the Primary School Standard Curriculum (KSSR) as a 
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topic in the Year 5 Design and Technology (RBT) subject. This topic has replaced the programming topic in the 

Information and Communication Technology subject, which has been repealed. Teachers and students have been 

actively participating in various robotics activities such as classes, workshops, and competitions at various levels, 

such as school, district, national and international levels. In fact, the Malaysian robotics team has achieved 

international success in prestigious competitions such as the World Robotics Olympiad (WRO) (Ibrahim et al., 

2014). 

Robotics education refers to T&F activities that use robots to spark students‟ interest and increase their 

motivation. A study by (Felicia & Sharif, 2014) found that robotics is a suitable platform to train students in 

Science, Technology, Engineering, and Mathematics (STEM) related skills. However, there is a need to identify 

the best methods and practices in teaching robotics. At the same time, robotics creates good business and 

investment opportunities for large companies such as Lego which develops robotic educational games such as 

Lego EV3 Mindstorm, and the Makeblock company that develops Mblock robotic educational tools for learning 

activities. The increased demands for robotic kits saw Makeblocks products sold in more than 140 countries, 

with 10 million users in 20,000 schools worldwide. 

Robotics education encourages critical thinking and problem-solving skills through designing, building, and 

programming robots to perform specific tasks using the instructions provided. Several studies have supported the 

integration of Computer Science into K-12 education. However, students often neglect the elements of Computer 

Science because they find it complicated. In this regard, we could not ignore the importance of these elements 

for present and future needs (Sáez-López et al., 2016). 

1.1 Problem Statement 

According to the Ministry of Education (MOE), the number of students taking Science, Technology, Engineering, 

and Mathematics (STEM) subjects is declining every year. While the role of STEM is closely linked to emerging 

new jobs and the rapidly growing digital industry, the supply of talent in the field has raised concerns. According 

to the MOE, in 2018, only 44 percent of Malaysian students took STEM compared to 49 percent in 2012, an 

average reduction of about 6,000 students each year. This situation will likely cause the country‟s planning to be 

hampered to compete in the digital economy era in the coming era (Mohamad Marzuki et al., 2019).  

Malaysia‟s achievement has also lagged in international assessments, such as TIMSS and PISA. While the latest 

PISA analysis of 2018 (OECD, 2019) showed a slight improvement, this achievement is still falling behind other 

countries. Meanwhile, Malaysian‟s performance of TIMSS has continued to decline (Phang et al., 2020).  

Despite the various initiatives taken by the MOE to address this issue, such as launching the Malaysia Education 

Development Plan 2013-2025 (Kementerian Pendididikan, 2013) and introduced the i-THINK mind map for 

T&F, its educational achievement is still lacklustre and need to be improved. This is evident through students‟ 

low performance in examinations which illustrates the need for appropriate interventions. 

As part of the education improvement plan, programming has been included in the Design and Technology (RBT) 

subject for Year 5. However, the teaching and learning of these skills are still given less attention due to 

challenges, such as teachers‟ lack of knowledge and skills (Ling et al., 2017). Programming is deemed as an 

important element as it is the core of computer science. Teaching programming aims to produce students who 

can design and develop computer programs by applying computer science‟s basic concepts and principles. It is 

an effective way to encourage high-level thinking. As programming requires complex thinking to apply logical 

rules in problem-solving, novices in this field may experience difficult and complex challenges (Akinola, 2015). 

Therefore, studies exploring teachers‟ practices in teaching robotics programming should contribute to new 

knowledge in this field. 

1.2 Literature Review 

The importance of computer science education for students in grades K-12 is driven by different factors, 

including economic and technical needs generated by future computer technologies (Cheng et al., 2018). As a 

result, programming education is actively promoted worldwide to develop human resources to respond to these 

changes. Programming has been actively supported and taught in schools like the United Kingdom, Finland, and 

Estonia (Sáez-López et al., 2016). 

According to Bers et al. (2014), students could be exposed to robotic technology early through the constructivist 

approach. The integration of robotics in education provides meaningful experiences to students and helps 

enhance fine psychomotor development, collaboration, and team spirit. Robotics is one of the ways to interest 

students in the subject of Mathematics. Robotics is appropriately integrated into problem-solving, equations, 

accuracy and precision, number and number comparison, measurement, and whole numbers (Silk & Schunn, 
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2008). Programming is the basic concept and principle in the learning of Computer Science. This is an effective 

method of encouraging high-level thinking. However, it requires the ability to think in a complex way to apply 

logic and problem-solving concepts, which could be a challenge for people new to programming (Akinola, 2015). 

If robots are used in programming education, abstract concepts can be implemented visually and physically so 

that students can understand computer science concepts better (Lawhead et al., 2002). 

Since primary school students are at the concrete operational stage in Piaget‟s hierarchy of cognitive 

development (Barrouillet, 2015), robotic programming, which involves manipulating specific robots, can be an 

appropriate method in programming teaching. In this light, concrete experiences using robots can make students 

more interested in learning (Bers et al., 2014). Furthermore, since the experience accumulated at a young age 

influences future job choices, it is important to start computer science education in primary school. Robotics 

embodied in science focuses on the important design, manufacture, and application processes that are important 

in the IR 4.0 era. Various studies have shown that robotics is an appropriate platform for training skills in STEM 

(Mariappan et al., 2015). However, the application of robotics in Malaysia to strengthen STEM is still in its 

infancy, and efforts to expand robotics, especially considering environmental and demographic factors, still need 

to be explored (Felicia & Sharif, 2014).  

There is a wide gap in the literature as there is a lack of studies on robotic programming module development. 

There are limited studies that explored the impact of robotic programs in the marketplace, which emphasize the 

elements of computational thinking. Even though past studies have extensively evaluated consumer perceptions 

and attitudes towards robotics education, most studies related to robotics learning have been conducted in 

developed countries. These studies could not be generalized outside the context of the study. Studies exploring 

teachers‟ teaching practices in robotics programming and the development of robotics modules, specifically in 

primary schools, are still lacking in the Malaysian context. Also, there is a lack of studies on how primary school 

students benefit from computer education (Chen et al., 2017). For example, (Ibrahim et al., 2014) only discussed 

the potential of robotics in education as a resource material in Malaysia in helping to improve students‟ high 

order thinking skill. Meanwhile, (Noh & Lee, 2020) used the existing robotic programs and activities to evaluate 

the program‟s effectiveness on students‟ computational skills and creativity. Therefore, this study aims to explore 

teachers‟ practice in teaching robotics programming as part of the design and technology (RBT) for Year Five 

students in Primary School. Furthermore, problems and issues in teaching and facilitating robotic programming 

will be explored and dissected to propose appropriate solutions. 

1.3 Research Questions 

Based on the research objectives, which is to explore teachers‟ practices in teaching robotic programming in 

Primary School, two research questions have been formulated, as shown below.  

1. What are the teachers‟ practices in teaching robotics programming as part of the KSSR technology design 

subject for Year Five students in Primary School? and, 

2. How do teachers‟ practices influence the teaching and facilitation (T&F) of the robotic programming topic? 

1.4 Conceptual Framework  

 

Figure 1. Conceptual Framework of the Study (Adaptation of Research Theory Clark & Peterson, 1986 and 

Cobern, 1993 & al-Ghazali, t.th, and Dunkin & Biddle, 1974). Source: Jamaludin & Adam Jaiit (2016) 

 
This study focuses on several aspects, specifically (1) planning and implementation of teaching, (2) use of 

approaches, methods, and techniques in teaching, (3) use of teaching aids, (4) students‟ development and 

assessment of and (5) reinforcement as shown in Figure 1. Teachers‟ practices in teaching should be guided by 

teaching planning and implementation, induction set also play a role as a withdrawal of students' interest in 
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teachers‟ practices in teaching. Meanwhile, approach, methods and techniques in teaching are the determinants 

of good teacher teaching practices plus using appropriate teaching aids. Student assessment cannot be ignored to 

ensure that all objectives have been achieved. 

2. Research Method 

The qualitative research method has been chosen due to its suitability to the study‟s objective: to explore teachers‟ 

practice in teaching robotics programming as part of the RBT subject for year 5 in Primary School. The case 

study design was adopted to conduct an empirical investigation on a contemporary phenomenon in its real 

context using different sources of evidence (Yin, 2003). To be precise, the multi-cases or the multi -fields case 

study design was adopted as this study involved participants from more than one school. A case study focuses on 

the context of the subject, individual, group, and program. Hence, the issue is examined in a finite system, such 

as an environment or a context, in one or more cases. Some researchers refer to case study research as a study 

strategy, a methodology, or a comprehensive research strategy (Creswell, 2007; Merriam, 1998; Yin, 2003). Case 

studies are useful for discovering new behaviours, processes, or knowledge we know little about (Mayer, 2001).  

2.1 Research Instrument 

In qualitative research, the researcher acts as the main instrument or tool of data collector. In this regard, an 

Interview Protocol is needed to ensure that the interviews conducted are directed and the questions do not stray 

from the main topic of discussion. Hence, the interview protocol was set first before conducting the interviews to 

collect data. In this study, the draft interview protocol was reviewed by several experts in educational technology 

and robotics and experts in the field of qualitative research. Corrections and improvements were made to the 

interview protocol based on the experts‟ comments.  

2.2 Sampling Procedures 

The informants in this study involved four teachers teaching robotics programming in the RBT subject for Year 

Five students in Primary School. They were selected using the purposive sampling method based on a set of 

criteria, namely: (a) their commitment and active involvement in teaching and being coaches for the RBT subject 

and (b) their qualification, teaching expertise, and experience. To ensure confidentiality, these teachers were 

labelled as GRBT, as shown in Table 1. This study chose teachers in Pahang and Terengganu as the population of 

teachers has similar characteristics as teachers in other states. Hence, there are no obstacles to conduct an 

in-depth investigation of this population. 

Table 1. List of Participants 

Participant Teaching Experience (Years) Position Qualification 

GRBT1 10 Teacher Bachelor of Mechanical Engineering 

GRBT2 11 Teacher Bachelor of Mechatronic Engineering 

GRBT3 10 Teacher Bachelor of Electronic Computer Engineering elektronik komputer 

GRBT4 12 Teacher Bachelor of Information Technology 

 

National Primary schools were chosen over secondary schools because limited studies have explored this issue in 

national primary schools. This may be because the Curriculum Development Division, Ministry of Education 

Malaysia, has just introduced robotics programming as part of the design and technology subject. 

Guest et al. (2020) stated that, in general, six to seven interviews are sufficient to cover most of the themes in a 

homogeneous sample (six interviews to achieve 80% saturation). On the other hand, for higher saturation (95%), 

11-12 interviews may be required as recommended by the literature, which indicates that, in general, 12 

interviews are required to achieve a higher level of saturation. Data collection was carried out after obtaining the 

informant‟s consent to be interviewed through a signed consent form. Permission to record the interview session 

was also obtained from all informants involved. 

2.3 Data Collection 

Data collection was conducted using semi-structured, in-depth interviews with the informants to collect various 

information and capture their opinions, thoughts, and experiences (Jasmi, 2012). Semi-structured questions were 

provided instead of open-ended questions to avoid the interview session from straying from the study‟s 

objectives. However, questions will be added as appropriate during the interview if required. These 

semi-structured interviews were conducted online using the Google Meet app. 
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The interview sessions were recorded for analytical purposes, as suggested by (Neuman, 2000). Serious attention 

was given during data recording, and the respondents were encouraged to give detailed explanations. The 

suitability of the informants‟ answers was constantly checked. In addition, the transparency of the informants‟ 

answers was verified through the mode of delivery and aspects of body language style such as gestures, eyes, 

and hand movement. Careful preparations were also made to ensure each interview was recorded promptly 

through notes and audio recordings. 

This is in line with (Lebar, 2006), who suggested three basic ways of recording when conducting an interview: 

making audio recordings, note-taking during the interview, and writing observations right after the interview 

session. Verbatim transcription was conducted for each recording made. The interview was transcribed in detail, 

and information such as the interview date, time, and duration were recorded. The transcription was made with 

care and took a long time to ensure that the results were accurate, and no data was leaked. 

2.4 Credibility 

Validity and reliability in qualitative research attribute to data credibility. They can be verified using several 

strategies, including member check, audit trail, and external audit. Carpenter (2008) recommended expert review 

because it illustrates some of the core values of qualitative research related to accurate representation, leveraging 

participants‟ knowledge and experience, and reducing data imbalances in research. 

2.5 Data Analysis  

According to (Creswell, 2018), qualitative research data analysis involves preparing and managing data in the 

form of text transcription, audio, or photographic transcripts. First, excessive data needs to be filtered and 

cleaned up to produce the most relevant data for the study. Next, it has to go through a coding process based on a 

set theme. Finally, the data is presented in attractive and effective forms, such as a table, diagrams, and 

appropriate descriptions. 

Data encoding was done to facilitate the analysis process. Systematic coding would produce structured data and 

can avoid the duplication of the same data. The main source of textual data was transcripts obtained from data 

collected during the interviews. Transcripts are generated through the transcription process of “converting 

audiotape records or field notes into text data” (Creswell, 2018).  

The first phase involves preparing the data for analysis. First, the audio-recorded interviews were translated 

verbatim using a form to illustrate discourse units and the interview script. Next, the data were read several times 

to derive the gist of the source, categorize the main points, and coding them into their sections. Topics and 

patterns from previous studies discussed in the literature review act as a guide during the initial reading of the 

transcript 

Themes and subthemes relevant to the study questions were determined based on the interview data. Coding is 

“the process of segmenting and labelling text to form broad descriptions and themes in data” (Creswell, 2018). 

Coding allows researchers to identify and extract descriptions, themes, topics, or issues more systematically. The 

descriptions were then transferred to a coding template by arranging the obtained descriptions according to the 

order of the study questions. Continuous categorization and coding were performed until all five sets of 

transcriptions were analysed. 

Experts were consulted to validate themes and subthemes based on the main ideas in each segment to ensure 

consistency in interpreting, categorizing, and coding the transcripts. As this study required knowledge of specific 

terms and a basic understanding of robotic programming, two experts were approached to evaluate the codes and 

check the accuracy of the initial coding for the discussion. 

3. Results and Findings 

Based on the interview data from the study‟s informants, four main themes formed the basis of the discussion of 

this study‟s findings, as shown in Table 2. 

Table 2. Theme and subthemes  

THEME CODE SUBTHEME 

RBT Teachers‟ (GRBT) T&F Practices AG 

a) Objective Setting 

b) T&F activities  

c) Assessment and Evaluation  

Strategies in Lesson Planning  SP 
a) Problem based learning  

b) Project-based learning  
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Challenges and Hindrance in T&F  CH 
a) Skills and knowledge  

b) Equipment and Facilities  

Use of Technology  PT a) Technology Utilisation  

Teachers‟ Commitment  KG 
a) High commitment  

b) External support.  

 

3.1 RBT Teachers’ (GRBT) T&F Practices 

To answer the first research question, „what are the teachers‟ practices in teaching robotics programming as part 

of the KSSR technology design subject for Year Five students in Primary School? , it was found there are several 

theme and subthemes under GRBT T&F practice, strategy in lesson planning-, strategy in lesson planning , 

challenges and hindrance in T&F and use of technology, which are objective setting, T&F activities, evaluation, 

problem based learning, project-based learning, skills and knowledge, equipment and facilities, technology 

utilisation, high commitment and external support. 

3.1.1 Objectives Setting  

The study found that most RBT teachers have determined the lesson objectives in T&F based on the Primary 

School Standard Curriculum (KSSR) Revision 2017, specifically the Curriculum and Assessment Standard 

Document (DSKP) for Year 5 Design and Technology subject. Design It is stated that “students need to produce 

a program of choice and iteration control structure through algorithms with pseudocode method or flow chart 

based on the situation, detect errors and make improvements.” The setting of the lesson objectives is also stated 

in the lesson plan. GRBT1 verified that:  

“Ok, for the fifth year programming learning objective, there is a lot. Only by generating an idea of the control 

structure of choice, the student can construct three main structures: algorithms, pseudocodes, and flow charts, 

especially according to a given situation. Second, students can construct coding blocks based on algorithms, 

pseudocodes, and flowcharts. Third, students can produce programs using the coding block programming 

language according to the steps.” - GRBT1 

This finding indicates that most RBT teachers have set their teaching goals based on the lesson plan‟s objectives 

that correspond to the syllabus set out in the curriculum. Setting the learning objectives is an obligation to a 

teacher as it is one of the important elements in a teacher's daily teaching record (RPH). RPH are mandatory 

documents that must be provided by the teacher. Failure to provide the documents can be acted upon by the 

education department for violating the rules and ethics. 

3.1.2 T&F Activities 

The results show that the majority of teachers carry out T&F activities that are appropriate for students to 

achieve the learning objectives. The T&F activities mentioned by teachers include dividing students into several 

groups before assigning the tasks. Most teachers have also considered certain factors before conducting activities. 

The GRBTs selected the T&F activities according to the students‟ level and skills, difficulties and obstacles in 

performing the activities, and time allocation. The teachers also considered the suggested activities provided in 

the textbook. For instance, GRBT2 mostly uses activities suggested in the textbook.  

“I prioritize the activities suggested in the textbook first. Then added with outdoor activities. For example, 

assigning students to prepare flowcharts and pedagogues and compile them in a programming language. An 

example is like entering a timing command and trying to see what output is produced. Exploring the features of 

programming software.”- GRBT2 

3.1.3 Assessment and Reflection  

The findings of the study indicate that the majority of GRBTs conduct assessments in T&F. Assessment is an 

important practice that provides useful information about student performance and teacher reflection to make 

improvements. Assessment is also an important responsibility for teachers to fulfil. GBRT3 assessed students 

through classroom-based assessment (PBD), as stated below.  

“Since we use PBD, the evaluation is staged and all the time. Assessment is based on what students produce. 

Assessment is easy to do because we look at the projects that students produce”- GRBT3 

The PBD has become a very relevant method of assessment in pandemic situations because other assessments 

such as centralized assessments cannot be carried out. Even if the PBD gives teachers full powers to evaluate 

students, teachers still evaluate them according to the standards set. 
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3.2 Lesson Planning Strategy  

The interview data showed that the majority of GRBT use several T&F strategies and approaches, including 

problem-based learning (PBL) and project-based learning (PjBL). For example, GRBT1 has used PBL by 

initiating problems that need to be solved. 

“I give students a problem, not a problem that is too complex, a problem that is easy for them to solve using flow 

charts and algorithms”- GRBT1 

PBL is learning that begins with a problem, and students build new ideas using support materials, information, 

and existing knowledge. While PBL is known by various terms, including case-based learning or project-based 

learning, its sole focus is on providing students with different learning experiences (Bosica et al., 2021). 

GRBT2 has used the PjBL approach in T&F because it is suitable for teaching robotics programming. The 

interviews showed that even though most teachers understand that the PjBL approach could be integrated with 

other approaches, they believe that teachers still need to be given an in-depth explanation of PjBL because their 

knowledge is only limited to a few PjBL elements. 

“To complete project assignments given the situation, I use PjBL which organizes collaborative among 

students”.- GRBT2 

This finding is in line with Kozinski (2018), which showed that PjBL could make learning more effective than 

traditional learning in social learning, science, mathematics, and literature. PjBL‟s holistic approach encompasses 

providing challenging and complex assignments, interdisciplinary focus, and encouraging cooperative learning. 

PjBL also improves the learning of weaker students as it focuses on the collaborative element to help them 

engaged in lessons by grouping them with higher-skilled peers. 

PjBL-based T&F requires teachers to plan, implement and evaluate projects in real-world situations beyond the 

classroom. The MOE Education Technology Division has prepared a special handbook to guide educators in 

implementing this approach (Educational Technology Division, 2006). However, teachers still practice 

conventional T&F methods, causing the low application of high-level thinking skills. (Mohamad Nurul Azmi 

Mat Nor, Nurzatulshima Kamarudin et al., 2017). 

3.3 Challenges and Hindrance in T&L  

Further input on this theme produces two sub-themes, namely knowledge and skills and equipment and facilities. 

3.3.1 Skills and Knowledge 

The majority of teachers agreed that there are hindrances to implementing T&F to achieve the set objectives. 

These include mediation language and the programming language. Teachers and students need to be well versed 

in the specific terms and programming languages to facilitate the T&F process. According to them, most students 

find the programming language difficult to understand. Another challenge is the use of non-native or foreign 

language as mediation language for the programming,  

GRBT4 described the challenges in teaching „loop and repeat. 

“when explaining the concept of loop and repeat to my students, I first had to translate the words to their native 

language, so I need to teach two things, a new language and coding” - GRBT2 

Technical skills such as computer literacy (ICT) are also very important in the T&F of robotic programming 

topics. In this light, low ICT skills cause T&F programming to be disrupted and more time-consuming. GRBT3 

shared his difficulty in teaching students with low computer literacy  

“If students are less proficient in computer use such as clumsy use of mouse and keyboard, will cause T&F to be 

disrupted”.- GRBT3 

According to teachers, students‟ skills, such as computational thinking skills, are still low. This situation hinders 

the efforts to achieve learning objectives in RBT subjects. This situation was explained in a systematic literature 

review conducted by Mohd Kusnan et al. (2020), which involved 19 studies on computational thinking in the 

Malaysian context. The education department is working on organising various courses, seminars to help 

teachers improve their skills in this field. In fact, studies to assess the competency of teachers before formulating 

modules to be used in teacher training were carried out. 

3.3.2 Equipment and Facilities  

Limited access to equipment and facilities is also an obstacle in pursuing effective T&F of robotic programming. 

The majority of teachers stated the lack of teaching aids such as robotic sets and appropriate modules caused 
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teachers to use only simulated or virtual robot alternatives. 

“Students have to share robots… if one robot is shared by a group of 5-6 students, it’s ok.. but here one robot is 

shared by one class; thus, the lesson is less effective”.- GRBT3 

The expensive price of robotic sets creates an obstacle for teachers and schools to provide for all students. Hence, 

students need to share the robots in some schools. The use of physical robots is better than simulated and virtual 

robots in teaching robotics programming because they create real-world experiences that are more interesting 

and fun. In this regard, physical robots give a more positive impact on students. Multi-party cooperation is 

needed so that learning facilities can be upgraded and expanded such as involvement of parent-teacher 

associations (PIBG), industries and universities. 

3.4 Technology Utilisation  

From the aspect of technology use, teachers use various technologies and tools recommended by experts among 

RBT key trainers such as Mblock, Makecode, Microbit, and Scratch platforms in teaching programming topics. 

In addition, teachers are highly reliant on both online and offline learning portals. 

“There are many technologies and platforms, but you have to be good at choosing to suit students, primary 

school students prefer cartoons, animations, and many colors because Scratch or Microbit is suitable”.- GRBT4 

Suk Yong (2019) found that well-developed learning portals positively affected students‟ achievement. However, 

improve the Design and Technology (RBT) Year 4 subject learning portal. Similarly, the effectiveness of the use 

of computer graphics as teaching aids in RBT subjects compared to T&F without the aids (Isa & Mohd Imam 

Ma‟arof, 2018). 

According to the majority of teachers again, students showed high interest in T&F activities conducted by 

teachers. They are engaged in earning because of the effective teacher delivery. However, some students consider 

robotics programming is still difficult if there are no supporting teaching aids such as robotics kits. Nevertheless, 

students‟ interest in participating in T&F activities during RBT is high due to teachers‟ use of interesting 

instruction strategies and appropriate aids (Azita Ali & Normah Zakaria, 2014). 

3.5 Teachers’ Commitment  

3.5.1 High Commitment 

The findings for the second research question, „How do teachers‟ practices affecting and influencing the T&F of 

the robotic programming topic‟, show that most teachers are highly committed to conducting T&F to ensure 

learning objectives are achieved despite constraints and obstacles. Lack of equipment, for example, does not 

prevent them from pursuing T&F as teachers tried to integrate existing technologies. 

“I use what I have, there is a motor and line sensor, it’s ok to move the robot. There is more budget later can add 

other sensors”.- GRBT3 

High job satisfaction is one of the drivers for highly committed teachers. In this light, a positive workplace 

atmosphere, good relationships with colleagues, and the appreciation given by the organization are linked to 

individual job satisfaction (Dayangku Rodzianah & Mohd Izham, 2021). Teachers in Malaysia are known to be 

among the highest-committed teachers in their careers no matter what situations they are in. 

3.5.2 External Support 

According to the teachers, close ties with external parties such as robotics companies and local universities have 

helped the T&F to be carried out. Some universities also loan robotics sets to schools for T&F and 

extracurricular activities, such as to participate in robotics workshops and competitions. 

“There are outsiders such as the robotics company reading industry who go to schools to help with advisory 

services. The university also always organizes robotics training and workshops, sometimes given on loan 

robots”.- GRBT3 

The teachers added that suitable learning modules could be developed in partnership with external parties like 

universities to assist teachers in conducting their T&F more effectively. This is because universities have more 

access to the required facilities and expertise, they can invite teachers to their university to gain knowledge and 

experience by attending courses related to robotic programming. 

4. Conclusion 

This study is limited to exploring teachers‟ practice in teaching robotics programming as part of the RBT subject 

for Year 5 students. Therefore, future studies could focus on the development of robotic programming teaching 
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modules. Other unexplored elements, like students‟ achievement in this topic, can also be studied. Relevant 

parties, such as the Curriculum Development Division, Ministry of Education Malaysia, could identify aspects 

that can be improved and create guidelines for teachers. At the same time, teachers should also take the initiative 

by exploring appropriate new strategies and technologies that could be applied in their T&F activities. 

The inherent challenge in carrying out this study is that the country is still facing the covid-19 pandemic, which 

has caused major changes in education (Aucejo et al., 2020). This situation has affected the motivation and 

emotions of both teachers and students. The home-based learning and teaching (PdPr) approach has become a 

new normal, different from the traditional approach and poses a big challenge to all parties. Previously, teachers 

and students could use T&F facilities in schools, but now they have to find ways to conduct T&F with the 

limited facilities at home. Parents also play an important role in providing suitable T&F equipment and act as 

facilitators to support their children‟s learning at home.  

This study showed that most teachers use the KSSR 2017 (revision) Year 5 design and technology subject 

textbook (RBT) as the main reference for their T&F contents. However, the textbook‟s programming topic 

content can be considered too brief and provide only basic knowledge. Thus, there is a need to find other 

supplementary materials to complement the T&F activities. Furthermore, there are no teaching guidelines for 

teachers included. This situation makes it difficult for teachers to deliver comprehensive learning content due to 

the lack of required information. 

This finding is in line with (Zamri Sahaat & Nurfaradilla, 2020), highlighting the need to create additional 

modules and tools as teaching aids to facilitate learning in the classroom. These findings imply that the RBT 

curriculum needs to be further developed and streamlined. Continuous training and courses need to be provided 

to RBT teachers. Furthermore, more equipment, facilities, teaching aids, and modules must be provided at the 

school level to overcome the challenges in implementing T&F of RBT subjects. 

This study highlights the need to provide suitable modules to support learning and as guidelines for teachers. 

This is because the existing learning content is still limited and dependent on external support materials. The 

findings of this study can be used as a guide and reference for future studies in programming and robotics. 

Continuous efforts in forming close ties and cooperation between the school with industry players and local 

universities must be continued for the sake of progress that could benefit students and teachers. 
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