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Abstract

This paper intended to discuss the requirement analysis regarding the implementation of Design and
Technology (D&T) subject in which had been introduced back in 2017 for all Malaysian high school.
D&T is a performance-based subject, which includes the implementation of teaching and learning as
well as assessment based on the standards of achievement. Therefore, the focus of this paper is to
delve deeper into the challenges that came with the implementation of D&T subject and the needs
for the development of measuring instruments in which includes the mastering of content
knowledge, skill mastery, and the ability to grasp the values in D&T subject. This study is a research
of quantitative methods and data collected through surveys. Questionnaire was used as the main
instrument in this study. The finding among 100 respondents shows that 90% of respondents
expressed the biggest challenge that they have to face is the lack of experience and teaching a non-
option subject, low in knowledge and skill in this case to teach D&T subject. Finding show the level of
content mastery among teachers is at a low level. In the meantime, 83% of the respondents agreed
to the need to establish a competence measurement instrument that can measure the proficiency
level of D&T content knowledge among teachers. The researcher hoped that with this paper, it will
help to broaden the perspective and understanding concerning various challenges that are associated
with the implementation process of D&T subject in secondary school. This study also discussed
suggestions for future studies in teaching design and technology and It’s suitable to problem solving
in D&T.

Keywords: Need Analysis, Design and Technology, Challenges

Introduction

Education is the basis for the success of a society. Hence, it is important to produce students that are
equipped with thinking skill as what has been stated in the Malaysia Education Blueprint 2013-2025,
which then led to the decision of introducing Design and Technology (D&T) subject. D&T is a subject,
which based on the student abilities to apply the knowledge, skills, and values through activities such
as designing and producing a product. Design and Technology subject taught to the student is about
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design criteria using technology in the process of construction and manufacturing products, while at
the same time teach them to become individuals with global thinking as well as enhancing their
comprehension concerning the latest technology, which can help them to be a capable person to
solve problems in the future.

D&T subject gives students the opportunity to combine or integrate both design and
technology skills in one sphere by thinking creatively to produce products that meet human needs.
The student will develop a range of skills that are in line with the needs of this modern industry. In
this century, D&T played a very challenging role due to the rapid development of information
technology. Education has become a very crucial domain in which everyone will have the opportunity
to learn about how to use current technology and at the same time be aware of the impact caused
by the constant changes and development in technology. They think creatively by taking part in the
efforts to improve the quality of life and help to solve the problems, and they are not only acting as
technology users that are equipped with the knowledge, skills, and values, but they are also the
creator of new products and the people who trigger new ideas.

A research to construct an instrument that can meet the criteria for teachers test needs to be
conducted. Thus, this study aims to i. identify the challenges faced by teachers who teach Design and
Technology subject in Malaysian high school, ii. identifying the level of content mastery among the
teachers who teach Design and Technology subject in high school, and iii. to observe the needs for
the development of a measurement instrument to measure the content mastery among teachers
who teach the subject in high school. In order to answer these objectives, the researcher opted to
use design and development research. In the study of this measurement instrument development,
requirements analysis is part of the design and development of the instruments. According to Richey
and Klein (2007), the strength of the design and development of instruments is that the study can be
used to solve problems in a more specific context. The analysis phase is the initial phase of the study
where necessary information related to the specific context and environment was collected for
further analysis (Siraj, Alias, DeWitt, & Hussin, 2013). Thus, before the measuring instruments were
developed, the requirements analysis was conducted beforehand in order to determine the
probability for problems to arise. The purpose of the analysis phase is to identify the probability for
problems to occur (Branch, 2009; Gagne, Wager, Golas, & Keller, 2005) and do what it takes to solve
the problem (Reinbold, 2013).

The requirements analysis phase provides important information in determining the
instructional materials for the design and development in the next phase (Gagne et al., 2005). In the
context of this study, a requirement analysis was conducted at the beginning of the measurement
instruments development study in order to figure out what aspects were appropriate to be measured
among teachers so that the content mastery of Design and Technology (D&T) subject becomes more
meaningful. As to fulfill the purpose, this study was conducted to identify the problems or obstacles
faced by teachers when implementing D&T subject in secondary school. And to meet this goal, there
are several aspects of the target group that has been identified in which to ensure that the
constructed instruments can be used. Rashidah (2013) stated that the analysis phase is the first phase
of the study, which aimed to identify some aspects that are related to the target group. Target groups
can provide useful information that can be used to develop instruments that meet the users’
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requirement. During the process of design and development of the instruments, the findings of the
requirement analysis are assessed and used to develop constructs in measurement instruments.

In this study, the requirement analysis was conducted once the problems were identified and
all information on the details and specification of existing instruments was obtained. As mentioned
by Richey and Klein (2007), requirement analysis is conducted to determine product specifications.
Hence, requirement analysis is important in determining how well the products for the teachers are
produced so that existing problems can be solved with the purpose of achieving more effective
content mastery. The findings and suggestions obtained in the analysis phase are then used in the
design and development phase (DeWitt, 2010). The analysis phase provides important information
that can be applied in the subsequent module of the design and development phase (Gagne et al.,
2005). Information obtained from the requirement analysis is used to determine the constructs
optimally and the sub-constructs in details.

Methodology

The researcher opted to carry out quantitative research in which the data is collected through the
survey. A set of questionnaires was used as the main instrument in this study to obtain information
and details regarding more complex issues. Research population involved in this study consists of
6422 teaching staff or teachers from a total of 1539 secondary schools throughout Peninsular
Malaysia, which the required data were obtained from the Ministry of Education (2018). The data for
the population involved in the research is as shown in the table below. Sampling techniques were
conducted by purposely selecting respondents from homogeneous groups, but it could still provide
diverse information for this research. The respondents were chosen based on the required criteria
by the teachers who taught the D&T subject in 2017 and had academic qualifications at postgraduate
level in the field of secondary school education. The sample used in the research is a total of 100
teachers, which represents the entire population. Respondents chosen for this study are those who
are directly involved in the implementation of D&T subject. The interviews were also conducted with
the specialists in the selected D&T field to further enhance the findings of this study.

Table 3.2: The Number of schools and the number of teachers, according to the selected zone.

Zone Number of High Schools Number of Teachers
East 385 1618
Middle 312 2008
South 377 1616
North 465 1180
Total 1539 6422

(Source: Bahagian Pendidikan Malaysia, 2018)

The instrument used in this research to collect the required data is a set of questionnaires.
The questionnaire was constructed using three approaches in which the first approach is the
subjective or open-ended question, where this type of item was used to obtain feedback and open
text format from respondents (Ghazali & Sufean, 2016; David Pratt, 1980), the second approach used
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is the Likert scale survey questions, and lastly the Dichotomy Test items. The questionnaire consists
of four parts. Part A focuses on the respondents’ background or demographic information. While Part
B contained open-ended questions that identify the challenges in the implementation of D&T subject.
Part C concerns with the mastery level of D&T content and Part D pertain to the requirements and
agreements for the development of measurement instruments. For Part C and D, both parts
contained a set of multiple-choice questions where respondents are given several choices of answer
stating the degree of agreements, which is in the form of 3-point Likert scale and both sections also
ended with an open-ended question. These open-ended questions will give the respondents an
opportunity to express their opinion or convey ideas that they think is necessary and important aside
from the items listed in the questionnaire.

Findings

The data that has been analyzed is then presented in the form of tables according to the items that
have been constructed to answer each objective of the study.

Objective 1: Identifying the challenges faced by teachers who teach Design and Technology subject

in high school.
Table 1: The challenges faced by teachers that teach D&T subject in high school.
Challenges Percentage (%)
Mastery of knowledge among teachers is low 85
The skills mastery among teachers is low 75
The ability to grasp the attitude and the values among teachers is low 55
Students’ competency and proficiency are low 81
Lack of experience in Design and Technology 90
Non-option teachers 90
Practical activities require a lot of cost 60
Unfavorable workshop equipment 70
Lack of guidance 75
Lack of related courses being offered 75
The content of the textbook does not align with the DSKP 30
There are no focuses in the learning content 45
Not very clear with the format of the assessment 87

Table 1 above shows the data obtained for the challenges faced by teachers who teach Design
and Technology subject in high school. From the survey conducted, many respondents had claimed
that their level of competency is at a low level. 85% of respondents stated that their knowledge
regarding D&T content is at a low level. Meanwhile, 75% of respondents also stated that their skills
in Design and Technology is also at a low level and 55% of them said they are still inadequate in term
of attitude and values concerning Design and Technology. In addition, 81% of respondents stated that
the competency and proficiency of the students are at a low level. 90% of respondents expressed the
biggest challenge that they have to face is the lack of experience and teaching a non-option subject,
which in this case to teach D&T subject. The respondents also face challenges such as to conduct
practical activities will cost a lot of money and unfavorable equipment in the workshop. These
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challenges recorded of more than 60% of the respondents. 75% of the respondents found themselves
lacking in receiving guidance and courses that can help them to improve their understanding. Only a
small number of respondents expressed that they are having issues with the content of the textbook
which does not align with DSKP and that there are no focuses on the learning content. And lastly,
87% of the respondents claimed that they are not very clear or unsure regarding the format of the
assessment.

Objective 2: Identifying the level of content mastery among teachers who teach Design and
Technology subject in high school

Table 2: Mastery level of content knowledge among teachers that teach D&T subject in high

school.

Construct Sub-construct %M %Ts  %T
Knowledge of Introduction to Design and Technology 25 33 42
the content Introduction of Design Project Management 30 38 32

Design process 26 37 a7
Sketches 22 47 31
Apply Technology 26 32 42

Fertigation Design

Fashion Design

Design Manufacturing Technology
Mechanical Design

Electrical Design

Aquaponic System Design

Food Design

Electromechanical Design
Creative problem solving 20 36 44
Product development 27 39 44
The role of design in business 22 37 41

Key:
M = Master the knowledge and can fully understand
Ts = Not fully mastering the knowledge and comprehension
T = Not able to understand and grasp the knowledge

Table 2 shows the mastery level of D&T content among teachers in high school. The findings
show that the level of content mastery among teachers is at a low level. There are less than 30% of
the respondents who could master the knowledge and can fully understand the subject. Meanwhile,
less than 40% of the respondents can understand, but not fully grasp or mastering the subject and
less than 50% of the respondents cannot mastered the content.

Objective 3: To observe the needs for the development of the measurement instrument to measure
the content mastery among teachers who teach D&T subject in high school.
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Table 3: The need for the development of a measurement instrument to measure the content
mastery among teachers who teach D&T subject in high school.

Not

[tem Available .
available

In your opinion, is there an instrument available for teachers
which measured their level of mastering on knowledge 2% 98%
competency in regards to the content of D&T subject?

%S % Ts %T

In your opinion, is it necessary to find a solution to the

. . 85 12 3
problem faced by teachers in mastering the content of D&T?
In your opinion, is it necessary to develop a competence
measurement instrument that can measure the proficiency 33 9 3

level among teachers concerning their mastery of D&T
content knowledge?

Key:

S =Agreed

Ts = Not fully agreed
T = Not agreed

Table 3 shows the findings of the need to develop a competence measurement instrument
that can measure the proficiency level of D&T content knowledge among teachers in high school. A
total of 98% of the respondents stated that there was no instrument available for teachers, that can
measure the proficiency of their content knowledge in Design and Technology subject. In the
meantime, 83% of the respondents agreed to the need to establish a competence measurement
instrument that can measure the proficiency level of Design and Technology content knowledge
among teachers.

Discussion

The requirements analysis research requires the researcher to gather information regarding the
context and the situation of the research from teachers who are also the implementers of D&T
subject in high school. In regards to the context of this study, the researcher collects information
regarding the problems faced by the teachers, the existing proficiency or mastery level, and the needs
to develop a measurement instrument to measure the content knowledge among teachers. This
information obtained can help the researcher to produce a valid and reliable instrument and can help
solve the existing problems. The results of the requirement analysis found that the measurement
instrument to measure the competency and proficiency level of Design and Technology content
knowledge among teachers should be developed in order to help teachers identify their level of
proficiency or mastery in regards to D&T content knowledge with more details. The findings also
show many respondents claimed that there is still no competency measurement instrument available
for teachers to measure their mastery level in Design and Technology content knowledge. Thus, all
teachers had agreed that it is necessary to establish a measurement instrument in order to find a
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solution to the existing problem in mastering D&T content knowledge. Due to this, the survey
received positive feedback and strong agreement from teachers, they strongly believe in the need to
establish a measurement instrument that can measure the mastery level of D&T content knowledge
among teachers who teach the subject.

Therefore, to teach a subject, teachers need to master the content knowledge and always be
aware of recent knowledge or information (Koehler, Greenhalgh, Rosenberg & Keenan, 2017
Cherner & Smith; 2016). From the findings, it also shows that when in the classroom, teachers need
to have all around knowledge regarding education, which includes theories, concepts, and principle,
and at the same time also possess and able to grasp the content knowledge of a particular subject.
In accordance with Malaysian education, content knowledge is the learning content contained in the
Secondary School Standard Curriculum. Based on the findings in a study conducted by Tchoshanov,
Cruz, Huereca, et al., (2017), it shows that teachers’ content knowledge plays an important role
in student performance in middle schools. In addition, according to the study conducted by Jain,
Mariani, Abdul, and Nazri, 2018; Aguinaldo, 2017; Atasoy & Aygun, 2016 found that content
knowledge does influence the way teachers plan and teach the subject. Meanwhile, Shulman (1986)
in a case study entitled Knowledge Growth In teaching found that 90 to 95% of the findings showed
that teachers should master the basis of general knowledge. This means that the mastery of content
knowledge and the attitude of teachers during the teaching process in the classroom is influenced by
the knowledge that they have in themselves (Atasoy & Aygun (2016), Cherner & Smith (2016). In the
context of education, if teachers can master and possess the content knowledge, the implementation
of teaching and learning process can be conducted as what has been planned beforehand, but
otherwise, teachers will face issues and constraints in order to implement teaching and learning
process in the classroom.
The findings of this requirement analysis will be useful for other researchers as a guide for them to
design and develop measurement instruments in the next phase of instrumentation development.
Based on the findings obtained, there is potential for the measurement instrument to measure the
mastery level of content knowledge for D&T teaching and learning to be developed for the use of
teachers in high school.

Conclusion

In line with the changes in the education policy, the proficiency of teachers’ content knowledge needs
to be enhanced for them to carry out their duties professionally and competently. Hence, the
development of an instrument to measure the mastery level of content knowledge among D&T
teachers’ is significant. The epistemology of knowledge focuses on what we know and how we come
to know it. It is one of the philosophical branches that considers the nature and scope of knowledge,
along with the assumptions and general basis of reliability when it’s in concern with the knowledge
demands. Past studies have proven the needs for teachers to have content knowledge, which will
help them to become more effective in teaching. Knowledge and the proficiency in content
knowledge will allow teachers to understand certain issues such as what makes learning a particular
subject or topic easy or hard for the students, about conception, pre-conception, and misconceptions
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that students have. According to the findings obtained regarding the teachers’ comprehension of
content knowledge, it is clearly indicate that the effectiveness of teaching and learning depends
largely on the ability of the teachers to apply critically real-life situations in the classroom in order to
solve a problem or issues related to education. The results of this study can explain the strengths and
weakness of teachers’ knowledge, skills, and value, where it can be used as a guide in the future to
plan for professional development programs.
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