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A Singapore design & technology pedagogical act for 
teaching sketching to design

Chia Cheng Menga, Chia Soo Chinb and Tan Seng Chong Jasonc

Abstract

One emphasis of Design and Technology (D&T) is design thinking through sketching to 
generate and to develop design solutions. This study aims to investigate the supporting 
pedagogical scaffolds of how D&T students learn sketching and at the same time 
externalising their imagery thoughts visually as part of the process of designing. Students 
learn to express typically in words and numbers; non-verbal visual expression is not 
intuitive. Sketching is not mainstream learning in schools; it features perhaps only in the 
Art lessons. In D&T, sketching as the language to think and to express is emphasised. The 
use of underlays as templates to scaffold the learning of sketching and designing will be 
discussed. It calls for teacher facilitation of students through pedagogical acts where the 
teacher deploys scaffolds (templates and underlays) to help them acquire progressively 
the language of sketching for design thinking and expression. This is underpinned by the 
teacher’s expertise in sketching to carry out live demonstrations confidently.

Introduction  

Design and Technology (D&T) is a subject in the Singapore secondary school curriculum. 
Broadly, it aims to develop in students a way of thinking and doing through sketching and 
making while designing and prototyping. Sketching is another domain knowledge – a 
visual language – to be acquired by the students.

Sketching is one necessary skill for generating and developing ideas, and for 
presenting ideas. It is through practice that students learn sketching to visually think 
and communicate while engaging in the design process during project undertaking. 
This approach has significance to how the limited curriculum time should be utilised for 
a design applied subject that is mandatory for 13 and 14 year-old students at lower 
secondary. To this end, D&T teachers need practice too in order to gain insights on how 
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this can happen through sharpening their pedagogical content knowledge (PCK).
To support D&T teachers in this professional growth through in-service training, a 

Design-and-Make (DnM) series comprising three courses based on different ideation 
techniques and different resistant materials for prototyping was put in place in 2017 
by the Ministry of Education (MOE). The training agency is the National Institute of 
Education (NIE). Participants at each of the three-day courses undertake design-and-
make projects pitched at lower secondary level. They immerse in design-and-make 
actions and discussions, observe how the NIE trainer facilitates design process in-action, 
refresh on workshop safety, understand better assessment in D&T, think deeper about 
programme design, etc. and consequently deepening D&T PCK.

This paper describes a teacher’s growth in his D&T PCK for sketching to design 
between 2017 and 2021 while teaching his students sketching to design.

Background

Sketching is a means for thinking and reasoning. It allows for engaging in a critical and 
reflective dialogue with self, and for communicating ideas. Essentially sketching is an 
important design skill to visually explore, generate, reason and develop design solutions. 
Studies have shown that sketching is a cognitive reflective thinking process in different 
stages of visual thinking (Schön & Wiggins, 1992). Hence, it is not an understatement that 
sketching is a cognitive tool that can be acquired through D&T within general education. 

The role of D&T teachers as educator involves designing students’ learning 
experiences to build a thinking-and-doing culture in the classroom. It calls for the 
teachers’ enactment of the design process to demonstrate the embedded thinking and 
action for students to learn the knowing-that and knowing-how in designing so as to 
grow designerly dispositions (Cross, 2007). This deliberate D&T educator as teacher-
designer action is especially crucial for students to learn sketching to design as the latter’s 
tendency to sketch is low. The inhibition to sketch among students is evident in a sampling 
of their sketches (see Figure 1) despite given A3-size sheets that is a good size to sketch 
on. The sketches are the students’ first attempt to sketch ideas for a display stand for an 
assembled toy (see Figure 2) of their own choice.

To enable, motivate and inspire students to sketch, the teacher-designers’ competence 
and confidence in sketching plays a significant role. It is fuel for facilitating the thoughtfully 
planned activities in the learning experiences packaged for D&T projects. This sketching 
expertise involves the use of visual triggers and templates as enabling aids for students to 
sketch which D&T teachers are aware of. How the forms, types and number of scaffolds 
impact this aspect of student learning however is not obvious to many.
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A D&T teacher’s growth in PCK for sketching to design

“Design and make a display stand for an assembled toy” was the design brief of the first 
project from 2017 to 2021 for 13 year-old students that the teacher taught. Visuals of 
animals were used as triggers for ideation.

2017

As part of lesson preparation, the teacher practised sketching on A4-size sheets using 
the image of a rabbit as trigger. It was also intended for warming up prior to sketching to 
design. The practice sheets (see Figure 3) were intended as lesson resource. 

The teacher also prepared scaffolds on A3-size sheets (see Figure 4). A set of which 
was given to each student. Visual Trigger A is one example based on an image of a 
squirrel for warming up exercise before sketching to sketch. The animal theme was chosen 
as it is relatable to students and for a fun element. Template A is to guide sketching from 
2-dimension (2D) to 3-dimension (3D) based on the guidelines-proportions-outlines 
method (Peter, 2007). The proportion is based on the size of the material for realising 
the design. Such deliberate scaffolding is intended to develop students’ current/actual 
skill through the interactions with the teacher-designers (Wood et al., 1978).

Figure 5 shows a student’s attempt at sketching to design a display stand following the 
teacher’s demonstration through the use of the visual trigger and template for warming 
up and sketching from 2D to 3D respectively. On his own, the student morphed his sketch 
of the squirrel on a separate A3-size sheet (b) before selecting one to sketch in 3D (c). 
He also attempted to sketch his idea in 3D to include a display feature [(d), (e) and (f)]. 
The teacher observed that improvement can be made and demonstrated (g). The student 
in turn improved the sketch of his design and rendered it for presentation drawing (h). 

Observations. The teacher needed more confidence to demonstrate sketching. This 
would demand more sketching practice. The student’s initiated attempts resulting in (b), 
(d), (e) and (f) suggested that more scaffolds would be needed to better enable students 
to sketch to design.

2018

Figure 6 shows two A4-size sketching practice sheets by the teacher. In this round, he 
attempted to make it more relatable and fun to the students by showing how Bugs Bunny, 
the cartoon character, might have been morphed from an image of a real rabbit.

Based on the previous years’ experience, Template B was added and Template C 
was adapted from Template A to better scaffold students to sketch to design (see Figure 
7). The set of visual triggers from last year was used again.

The outcomes of a student’s attempt (see Figure 8) were quite similar to that (see 
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Figure 5) in the previous year. Both students were observed to follow closely the templates 
provided. The arrows in (a) of Figure 8 was telling of students’ attentiveness to teacher’s 
guidance in showing the morphing process depicted in Figure 6. 

Observations. The sketches in (b) of Figure 8 do not span the full width and height of 
the rectangles that is proportionate to the size of the material for prototyping.  Students 
generally follow teachers’ instructions and emulate their actions. Up to this juncture, the 
design sketches by the students were still amateurish despite the teacher’s preparation 
and facilitation during lessons.

End 2018

The teacher attended one DnM course to grow his sketching skills and D&T PCK. At the 
three-day class, he witnessed the value of intense preparation by the trainer. Scaffolding 
was carried out through preparation and demonstration on how to complete a task, step 
by step, offering support to participants (Rupendra, 2018).

The teacher was also in awe of the trainer’s sketching skills during demonstration. The 
latter’s teaching of how the pencil should be held and the lock-wrist-swing-arm stance 
to find the lines and circles by hoovering the pencil over the paper before sketching 
was indelible; the lines and circles he stroked were almost precise and good enough 
for sketching to design – imagining and exploring tentative ideas on paper. The teacher 
better understood the significance to have the ability to sketch with a good range of line 
weights (Jorge, 2014). 

Figure 9 shows the scaffolds for a tag design activity that is one of a few in the course 
programme. Figure 10 shows the teacher’s sketches for a tag based on the visual trigger. 
Placing 70gsm A3-size paper over Template F allowed many sketches to be done; time 
was seemingly the only limiting factor. 

2019

Enriched during the DnM course, preparation for the first project (as for the last two years) 
to be undertaken by 13 year-old students was more intense and purposefully. Visual 
triggers and templates (see Figure 11) were finalised through teacher-use as underlays 
to ensure their effectiveness as scaffolds. The different sizes of the rectangles in Template 
D and E are of the same proportion to grow the habit of sketching in different sizes to 
better glean a sense of design potential in the sketches. This proportion is the same as 
that of the material for realising the design towards the end of the project. Template F is 
intended for class demonstration. 

Figures 12 and 13 show the teacher’ sketches from testing the visual triggers and 
templates. The improved sketching skills that increased the confidence to sketch before the 
students, together with the greater efforts for lesson preparation reaped results in term of 
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students being able to produce more sketches. They were observed to enjoy sketching to 
design via the animal-image morphing process. Figure 15 shows one student’s outcomes 
which are close to that of the teacher’s. This is proof of Vygotsky’s theory that scaffolding 
instruction is important in supporting students’ development through providing support 
structures to get to the next stage of learning (Rachel, 2002).

Observations. The teacher-created resources (Figures 12, 13 and 14) appeared to 
have a big effect on students’ wanting to sketch and producing good work. Little details 
found in the sketches to inspire and affect students’ interest were informed by Koos & 
Roselien (2011). All sketches, however, still did not span across the width and height of 
the rectangles. This needs to be corrected to ensure accurate representation of ideas and 
also minimise material wastage during prototyping. 

2020

The teacher added scaffolds for sketching to design with a heightened fun element. Animal 
forms in different postures created on A4-size sheets (see Figure 16) were created during 
on-going sketching practice. They were intended for students use as underlay for trigger 
to morph more ideas. 

Using random lines and circles as another fun-embedded approach to sketching 
to design, the teacher created a resource (see Figure 17). The intent is to imagine and 
see potential ideas, outline them, while practising sketching lines and circles. It is also 
deemed as a warming up exercise. 

Templates E and F from the previous year were modified and resulted in that in Figure 
18. Figure 19 shows a student’s attempt at sketching to design. The student demonstrated 
a little daringness by changing the orientation of Template E and added one rectangle 
for three instead of just two sketches. 

Observations. While the students’ attempt at sketching to design was generally not 
quite on par with that of the previous cohort, the teacher decided to repeat the scaffolds 
and approach for another year, noting that there is some variation in cohort year to year. 
One noteworthy behaviour that the student exhibited is the boldness to modify Template 
G that is indicative of risk taking – a designerly disposition – that should be encourage.  

2021

Figure 20 shows a student’s attempt at sketching to design that was more satisfactory 
compared to that in Figure 19. The increased number of design sheets for more sketches 
exuded a certain level of confidence and competency in sketching.

Observations. Sketching might be the student’s motivated ability and hence he could 
produce more design sheets of sketches. On closer scrutiny of the sketches (see Figure 
20) based on Templates D and G, they resembled those in the scaffolds (see Figure 16) 
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provided by the teacher. The warming up exercise in the six sheets of random lines and 
circles (see Figure 20) did not liberate the student’s mind to imagine and to create. This 
is indicative of safe designing that is muted. A case where good sketching skill was not 
being leveraged for visual thinking.

Conclusion 

How students learn in the D&T classroom depends significantly on the teachers’ 
competency in design-and-make skills and their subject PCK. This statement is illustrated 
through Section 3. 

Demonstrations to students of almost all aspects of activities in the D&T classrooms 
are needed in order to acquire the intended learning prescribed in the D&T teaching 
and learning syllabus. No textbook can take the place of the D&T teacher-designer-
educator. This role in design education is multi-faceted and well described by Adams 
(1991, p.170):

The teacher’s task is a complex and demanding one. It requires them to create 
opportunities for learning; to manipulate situations to stretch able pupils and support 
weaker ones; to introduce unfamiliar concepts and new ways of working appropriate 
for their pupils. It involves them in a variety of roles: organiser, mentor, devil’s advocate, 
information source, guide, supervisor, instructor, commentator, demonstrator, facilitator, 
referee, critic, interpreter, counsellor and fellow traveller.

The D&T teacher-designer-educator as a practitioner in the classroom will have to 
continue to hone his/her skills and refine his/her subject PCK. Moving forward, this 
includes mastering the use of the digital device, now a standard learning tool for all 
students, for sketching to design.
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Appendix
Figure 1

Sampling of students’ first attempt at sketching on A3-size sheets

Figure 2

Assembled toys for design-and-make a display stand project
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Figure 3

Teacher’s practice sheets

Figure 4

Scaffolds for sketching to design 
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Figure 5

A 2017 student’s attempt at sketching to design

Figure 6

More sketching practice sheets by the teacher
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Figure 7

Two templates in A3-size sheets for students’ use 

Figure 8

A 2018 student’s attempt at sketching to design
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Figure 9

Scaffolds for a tag design activity from DnM course

Figure 10

The teacher’s attempt at designing tag using Template F as underlay
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Figure 11

Teacher-tested scaffolds for use by students

Figure 12

A sampling of teacher-created resource using Template D in Figure 11
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Figure 13

The teacher’s attempt at designing tag using Template F as underlay

Figure 14

Teacher-outcomes from using Template F in Figure 11 during class demonstration
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Figure 15

A 2019 student’s attempt at sketching to design

Figure 16

Teacher-practice of animal forms in different poses as scaffold for students
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Figure 17

Imagined ideas created out of lines and circles as lesson resource

Figure 18

Templates modified from that in 2019
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Figure 19

A 2020 student’s attempt at sketching to design

Figure 20

A 2021 student’s attempt at sketching to design
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