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Abstract---Sketching skills can enhance student’s creativity. However, it should be guided by a well-planned and
systematic methods. The sketch module is one of the methods that can help students to master the sketch skills in
stages. This study aims to identify the elements required in developing the Sketch module for sketching topic in
Design and technology subjects. In this study, quantitative method had been implemented by using Fuzzy Delphi
Method (FDM). A questionnaire consist of 9 elements was given to the 13 experts selected by purposive sampling
method. The findings showed that the expert agreement on all 9 items exceeds 75% and all defuzzification values for
each item exceeds the value of a-cut = 0.5. This means that all of these elements are accepted by the experts. Through
the instrumentality of the module, it is hoped to enhance the sketching skills among student and will help them to be
more confident in creating new things. Further study of the findings will be continued in the development phase of the
Sketch Module.
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I. INTRODUCTION
Sketching is a process, or technique of drawing by hand without the aid if drafting tools or mechanical devices, in

order to represent or visualize an idea (Serpil Ozker, 2017). Sketching plays a big role in our cognitive development.
It can help uslearn to write and think creatively, develop hand-eye co-ordination, hone analytic skills, and
conceptualize ideas (Chand A, 2016). Sketches help to convey ideas, demonstrate functionality, visualize, and
illustrate an idea (Tufts, 2014). It also improves students’ spatial skills, design capabilities and enhances students’
creative problem-solving skills; so that students can turn into creative contributors in today’s technological world. It
is a powerful process to use because it always helps discover the best ideas and solutions to a design problem. It is
difficult task to freestyle a complex design out of midair without hashing out the details. This is why sketching will
remain an important step in the design and development process.

Freehand sketching is an implicit skill task of freehand sketching encourages and demands that learner actively
construct their knowledge. The result of the literature review found that there’s a strong connection between the hand
and the neutral circuitry of the brain, where student who wrote by hand, were able to get more ideas as opposed to on
keyboards, Brooke Mac Kenzie (2019). According to Fish & Scrivener, (1990) and Kavakli and Gero, (2002) whose

carried out a study on sketch cognition suggested the interplay of sketching and mental imagery. Consequently,

1Faculty of Technical and Vocational, University Education of Sultan Idris, 35900 Tanjong Malim, Perak, Malaysia
e-mail: ridzwan@ftv.upsi.edu.my

Received: 16 Sept 2019 | Revised: 18 Oct 2019 | Accepted: 15 Nov 2019 1030


http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.89.8835
https://theconversation.com/want-to-improve-your-kids-writing-let-them-draw-25007

International Journal of Psychosocial Rehabilitation, Vol. 23, Issue 04, 2019
ISSN: 1475-7192

sketching skills have been identified as one of the most important tools for the development and enrichment of spatial
skills. Research done by Charyton (2015) stated that sketching skills have also been identified as effective measures

for the development and improvement of visual imagery and creative capacity.

Developing sketching expertise for student is important because it is not only acts as a sense-making tool for
solving design problems, but also supports reflexive geometric problem solving. The task of freehand sketching
encourages and demands that learners actively construct their knowledge. However, today’s students often lack
adequate experiences and skills in freehand sketching. Although sketching is typically considered a relatively simple
skill, it cannot be assumed to be a natural ability. According to ( Abidin , 2013), design is a creative process that
translates ideas into physical products. Although students or designers have a great deal of knowledge in the process
of design and technical understanding, but without good sketch skills, all conceptual ideas cannot be translated into
two-dimensional and three-dimensional shapes.

Design and technology (D&T) were introduced in Malaysian Education System starting from 2017 replacing the
Living skill subject. A study from Huei et al (2019) found that there is very poor competent skill of sketching among
existing teacher who teach RBT. This is due to non optionist teacher, lack of training offered and only a small number
of resources was provided. Resources such as teacher’s guide and the existing module of RBT have not been offered
a skill to enhance the sketching skill, whereas freehand sketching is an implicit skill. As stated by Abidin (2013)
without good sketch skill, student will have problem in designing and transfer an idea. Moreover, research studies by
Uzaik & Fang, (2017) indicated that most engineers received no formal training in sketching, despite the fact that
sketching skills have proven to be important for concept generation and exploration and allow for engineers to
quickly visualize and change ideas

Overall, there is a clear indication that students may be reluctant to sketch. The reluctance to freehand sketching
may have different origins, from personal, intellectual, and social inhibitions, to technological ones. Whatever the
reasons it was, the only solution is to require students to sketch and formally teach them the skill. The development of
sketching module with the correct element and step will improve students” sketching skill and help teacher as well in
teaching process. Normally, the elements of drawing are used in sketching to make it easier for other people to
understand and follow, thus skills will be developing through practice. Although, sketching can be improved by
incorporating elements of sketching in assignments, it is necessary to formally teach students the elements of
sketching

There are a number of studies that define the element of sketching phase. According to Uzaik & Fang, (2017),
teaching of sketching can be initiated with simple repetitiveness exercises of drawing straight lines, horizontal and
vertical, curved lines: arcs and circles, shapes with some degree of accuracy and recognition of proportions. Other
study conducted by Maughmer & Schmidt, (2007) explored that students can move from relatively simple elements
(although still more complex than straight lines and circles) to more complex shapes, exercising the recognition and
perception of edges, spaces, relationships, lights, and shadows. Goldschmidt (1991) explained how the visual thinking
from the design perspective as the process and reasoning behind the creation of ideas or form in design. By a visual

process, designers can appreciate shape, proportions and interrelations between items that made and object.
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Nevertheless Alfonso (2016) found that the artistic sketching recognized several important elements of sketching
skills, including recognition and identification of edges, cross contours, sizes—angles—proportions, shading, etc.

PURPOSE OF STUDY

The study aims to generate the elements of sketch module for D&T student of the secondary school in Malaysia.
This study was conducted using Design Development Research (DDR) model in three (3) phases, namely the need
analysis phase, design and development phase, and evaluation phase. Thus, this study aims to fulfill the research
objective of identifying the element of sketch Module required by the students and their priorities based on expert
agreement using FDM.

RESEARCH OBJECTIVE

To identify the element of sketch module to be implemented in Malaysian secondary schools based on an expert

agreement.

Il. METHODOLOGY
This study goal is to produce the elements of sketch module, using quantitative approaches involving a total of 13

respondents consisting of University lecturers, Ministry of Education (MOE), Curriculum Development Division
(CDD), National Design Council (NDC) officers and senior teachers. Data were collected using a questionnaire that
was been developed in the need analysis phase. Data was analyzed using Fuzzy Delphi Method (FDM) in order to
designing domain creation and construction. The constructs and key elements of each indicator were using FDM too
where it is through the consensus of an experts’ group to verify, evaluate, reject, and add every indicator or element in
the developed model. The selection of experts is very important, and it should be consistent with the context of the
study.

FDM is a modified measurement method based on the Delphi method. This method was introduced by Kaufman
and Gupta in 1988. FDM is a combination of the fuzzy numbering set and the Delphi method itself (Murray, Pipino,
& Vangigch, 1985). Thus, it is best suited for the creation of a model or guidelines. This means that it is not a new
approach because it is also based on the classic Delphi method in which the respondents involved must be among the
experts in a field that is appropriate to the context of the study. These improvements indirectly make the FDM as a
more effective measurement approach where it is able to solve problems that have uncertainties for an issue being
studied. This fuzzy set theory was introduced by a mathematician in 1965, Lotfi Zadeh (Zadeh, 1965) and functions
as an extension of the classic set of theory in which each element in a set is based on the binary set (Yes or No). The
fuzzy set theory also allows gradual assessment of each element being studied. Ragin (2007) stated that the values for
the fuzzy pagination are 0 to 1 or within the unit interval (0, 1). There are three (3) main factors in the analysis of
FDM;

i. Threshold value (d)
ii. Percent of expert consensus> 75%

iii. Fuzzy A score = a-cut>0.5

Procedures for Conducting a Study Using FDM
The findings obtained using the FDM approach, need to follow some procedures. Compliance to this procedure is

an empirical finding.
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a) Step 1

The first stage is the determination and selection of the experts involved as respondents. The selection of these
experts is very important for make sure the selected experts are able to provide the right perspective with the context
of the study being conducted. Jones and Twiss (1978) suggested that in the course of the Delphi method, the number
of experts involved would be 10 to 50 experts. However, according to Adler and Zinglio (1996), in order to reach a
high level of agreement among experts, the number of experts should be between 10 and 15 persons (Abdullah,
2018). For this study, 13 experts were selected using purposive sampling methods based on their expertise including
5 experts from university professors, 1 expert from MOE officers,1lexpert from NDC officers, 2 expert from Design
Officer and 4 expert from D&T Principal Trainers.

b) Step 2

The questionnaire for this process was developed based on a combination of mapping analysis from in-depth
interviews with experts, literature reviews and document analysis. As a result, a total of 24 items were developed for
the sketch module questionnaire. In parallel to Powell (2003), the construction of expert questionnaires can be done
through several methods: (1) interviews and (2) literary reviews.

Table 1: Questionnaire Element for sketching module Part

Part Element Item

Demography
Introduction of sketching
Element in Design
Principles in Design
Pictorial Sketching
Visual Effect

Digital Sketching
Orthographic sketching
Sketch of work

Sketch layout
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c) Step 3

For data collection, the approaches that has been used was meeting with individual experts. Experts or respondent
were asked to respond the questioner using seven point Likert scale indicating agreement on the items as 1 = very
strong disagree, 2 = strong disagree, 3 = disagree, 4 = Less agree, 5 = agree, 6 = strong agree, 7 = very strong agree.

d) Step 4

All linguistic variables were converted into triangular fuzzy numbering. Assume that the fuzzy rij humber is the
variable for each criterion for expert K fori =1, ... .. ,mj=1, ... nk=1... , kand rij =1/ K (rlij  r2ij  rKij).
Table 2 shows the linguistic variables for seven (7) scales where it displays the measurement statement for an item

and the fuzzy scale value it represents.
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Table 2: The 7-point Linguistic Variable Scale

Likert Scale Linguistic Change Enable Fuzzy Scale
1 Very Strongly Disagree 0 0 0
1
2 Strongly Disagree 0 0 0
1 3
3 Disagree 0. 0 0
1 3 5
4 Less Agree 0. 0 0
3 5 7
5 Agree 0. 0 0
5 7 9
6 Strongly Agree 0. 0 1
7 9
7 Very Strongly Agree 0. 1 1
9

e) Step5

The data analysis is based on the triangular fuzzy number where it aims to get threshold value (d). Therefore, the
first requirement to be followed is threshold value (d) must be less or equal to 0.2 (Cheng & Lin, 2002). The use of
vertex method was carried out to calculate the distance between the average rij. The threshold value (d) of the two (2)

fuzzy numbers m = (m1, m2, m3) and n = (m1, m2, m3) are calculated using the formula:

d(rh. ﬁ) = \':'5[{"" — m ) +(ma — na)*+(ms — n;'l*J.

Table 3 shows an example of the threshold value (d) produced for five (5) items reviewed based on the view of 13
experts. In this table, it shows that the threshold values for each item and the specialist value threshold (d) overall for
each item. The threshold value (d) is the threshold value (d) which exceeds 0.2.

Table 3: Example of Threshold Value (d) Generated.

Expert Element

1 2 4 8 9 14 18 20 21
1 0.066 0.058 0.063 0.206 0.432 0.277 0.047 0.047 0.029
2 0.306 0.195 0.298 0.105 0.182 0.055 0.047 0.047 0.328
3 0.088 0.195 0.298 0.322 0.129 0.055 0.047 0.047 0.652
4 0.088 0.195 0.094 0.322 0.182 0.404 0.047 0.106 0.029
5 0.066 0.058 0.094 0.206 0.129 0.274 0.106 0.047 0.328
13
d Value Every
Items
(Threshold) 0.096 0.122 0.119 0.255 0.287 0.274 0.065 0.065 0.227
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e) Step 6

In this process, the determination of the second condition is done where determining the percentage value of the
expert agreement is executed. The second condition that needs to be observed is that the percentage of experts'
agreement must be equal to or greater than 75.0% (Chu & Hwang, 2008; Murry & Hammons, 1995). Table 4 shows
the percentage of expert consensus for the nine (9) items studied using the agreement of 13 experts in the study.
Percentages show all items reach an agreement of experts exceeding 75.0%.

Table 4: Percentage of Experts” Agreement for Nine (9) Items

Items 1 2 3 4 5 6 7 8 9

Number of Items d < 0.2 8 9 9 8 8 8 8 6 8
Percentage of Each Items d < 0.2 92.3 100.0 9231 9231 9231 9231 9231 76.92 9231

f) Step7

The data analysis used average of fuzzy numbers @ average response (Defuzzification Process). In this analysis,
it is aimed to get the score of fuzzy score (A). To ensure the third condition is followed, the value of the fuzzy score
(A) must be greater than or equal to the median value (a - cut value) of 0.5 (Bodjanova, 2006, Tang & Wu, 2010;).
This indicates that the element is accepted by an expert agreement. Among other functions, the value of fuzzy scores
(A) can be used as a determinant and a priority for an element according to experts’ opinions. The formula involved
in getting the score of fuzzy (A) is as follows:

A=(1/3) * (m1 + m2 + m3)

Table 5 shows an example of fuzzy scores (A) that is carried out using defuzzification process analysis based on
FDM approach.

Table 5: The Score of Fuzzy Scores (A) Analysis of Defuzzification Process

Elemen 1 2 3 4 5

t/

Expert

1 07 09 1 07 09 1 07 09 1 07 09 1 07 09 1
2 05 07 09 05 07 09 05 07 09 05 07 09 05 07 09
3 09 1 1 05 07 09 05 07 09 05 07 09 05 07 09
4 09 1 1 05 07 09 09 1 1 09 1 1 09 1 1
5 07 09 1 07 09 1 09 1 1 09 1 1 09 1 1

Fuzzy mL m2 m3 ml m2 m3 ml m2 m3 ml m2 m3 ml m2 m3
Scale

Averag

Each 079 093 099 066 085 09 0.7/ 092 098 079 093 098 0.70 0.86 0.96
Units 2 8 2 9 4 9 7 3 5 2 1 5 0 9 9
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Fuzzy

Score

Value

(Avera
ge) 0.908 0.831 0.895 0.903 0.846

FINDINGS TO FUZZY DELPHI STUDY

A total of 24 items were developed and sketch module questionnaire was tested through the content validity
testing using FDM. Table 6 shows the findings for the analysis using a fuzzy numbering triangle. The findings from
Fuzzy Delphi analysis, a total of 9 indicators representing the elements of Sketch module were accepted. Table 6
shows the findings for the analysis using a fuzzy numbering triangle.

Table 6: Summary of Fuzzy Delphi Findings

Introduction 0. . . .
] 0.096 92.3% ACCEPT
sketching 92 38 92 8
0.6 0.8 0.9 0.83
2 . ) 0.122 100.0% ACCEPT
Element in Design 69 54 69 1
0.6 0.8 0.9 0.79
3 o . ] 0.181 92.31% ACCEPT
Principles in Design 38 15 38 7
0.6 0.8 0.9 0.83
4 o . 0.169 92.31% ACCEPT
Pictorial Sketching 85 54 54 1
0.8 0.9 0.9 0.91
5 ) ACCEPT
Visual Effect 0.095 92.31% 08 46 92 5
0.6 0.8 0.9 0.83
6 o ] ACCEPT
Digital Sketching 0.169 9231% 85 54 54 1
Orthographic 0.5 0.7 0.9 0.72
] ACCEPT
sketching 0.153 76.92% 46 38 00 8
0.6 0.8 0.9 0.80
ACCEPT
Sketch of work 0.189 92.31% 38 15 46 0
0.6 0.8 0.9 0.80
ACCEPT
Sketch layout 0.202 76.92% 23 23 62 3
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111. DISCUSSION
As indicated by Hsu and Brian (2007), FDM is a methodology that has been generally utilized and received

gathering information dependent on the expert's group understanding of an issue being considered. There are various
studies that applied FDM, for example, developing High —Performance Leadership standard For Malaysian School
Leaders ((Abdullah et. Al , 2018) a model advancement SkiVes preparing educational plan (Mohd Ridhuan, 2016),
Developing of Green Skills Elements in Secondary Schools (Bushra Limuna Ismail, 2018), etc.

The use of Fuzzy Delphi has resulted in a preliminary finding on the draft of Sketch module. A total of 13 experts
were selected as respondents in this study in line with Adler and Zinnglo, (1996), which stated that to get a high level
of agreement, the number of experts should be between 10 and 15. Initial findings of this study have high validity and
reliability with a consensus percentage of >75% .Chu and Hwang (2008) and Murray, Pipino and Gigch (1985)
showed that the agreement of the expert group was also observed.

The findings can also establish a predominant indicator and in this study, 9 elements have been accepted based on
experts’ consensuses .The result obtained were parallel with the numbers of study found in teaching of sketching
started with drawing a straight line, curved lines, arcs, circle, recognition of properties, shapes, perception of edge,
spaces, relationship, light and shadow. (Ullman et. al, 1990; E. S. Ferguson, 1994; Alfonso et. al 2016). Furthermore,
Goldschmidt (1991) pointed out that design perspective is one of element behind the creation of ideas or form in

design. Therefore, 9 elements which had been accepted will be used in sketch module development in Phase 11.

IV. CONCLUSION
The findings clearly indicate that there are 9 elements of sketching required to develop sketching module to

enhance sketching skill among design and technology students based on the consensus of the experts’ opinion. The
module will help students to develop their skills in sketching step by step and increase the capability to create and
explore new things as every student is blessed with a certain level of talent for sketching. Besides teaching the
students how to sketch, it is crucial to apprise them the important role of sketching in particular interactive sketching
and the design process. The knowledge and practice experienced through the sketching courses affirm that not only
the end result of sketching is salient, but the whole process of sketching helps in structuring, developing and
communicating the design process. By giving those lessons that are specifically developed for this goal, they will

become better sketchers and designers as well.
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