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Abstract

The purpose of the study reported here was to research designerly activity in 

secondary design and technology as pupils aged 14 designed but did not make 

products for the future. Four research questions drove this study: (a) What are the 

features of the classroom interactions that support pupil's design activity? (b) What 

sort of designing do pupils do when they design without having to make what they 

have designed? (c) What is the teachers' attitude to design-without-make? (d) What is 

the pupils' attitude to design-without-make?

This study is presented in four parts. The first part provides a theoretical positioning by 

reviewing literature in the following fields:

  theories of learning which promote the idea that understanding is constructed 

socially and culturally;

  the nature of design activity as revealed by some design professionals;

  the nature of design activity as revealed by 'fledgling designers' (Trebell, 

2007);

  creativity in the context of the design and technology classroom;

  literature on classroom interaction.

The second part describes the research project and methodology in which (a) designerly 

activity in a secondary design and technology classroom is captured using video data, (b) 

the work of pupils carrying out the design-without-make unit is scrutinised and (c) the 

views of the teacher and four of the pupils are obtained through the use of semi- 

structured interviews. In the third part of the thesis data is presented, analysed and 

discussed using an analytical framework drawn from the relevant literature (Bar lex,



2005; Corden 2001; Coultas, 2007; Hamilton, 2003; John-Steiner 2000; 

Kumpulainen & Wray 2002; Schaffer, 1996; Schon 1983: 78; Tharp & Gallimore, 

1988; Wegeriff& Mercer 2000) supplemented by emergent categories from the data 

leading to the identification of the following:

  the range and categories of designing pupils engage in when they design 

without having to make what they have designed;

  the features of the classroom interactions that support pupils' design activity;

  the teachers' attitude to design-without-make;

  the pupils' attitude is to design-without-make

The final section comprises the conclusion together with suggestions for further research 

to build on and extend the findings of the thesis.

Findings indicate that the pupils designing in this context was highly iterative, creative, 

involved making a wide range of design decisions and revealed understanding of 

technological concepts. The features of the classroom interactions that support 

pupil's design activity are many and varied. A number of the features have emerged 

as themes from the literature and have been tested during this study in order to 

identify their significance in the development of pupil's designerly activity. These 

consist of: a) Design decisions - Bar lex, (2005); b) Learning conversations drawn 

from literature on constructive dialogue - (Kumpulainen & Wray 2002; Corden 2001; 

Weger iff and Mercer 2000; Coultas, 2007) and c) Scaffolding and Mediation - 

(Schaffer, 1996; Tharp and Gallimore, 1988).



It has also been possible to identify a number of emergent categories from the data 

namely: teacher gesticulation, the use of visual stimulus such as laminates; the use 

of visual stimulus such as film; interactions related to managing pupils' poor 

behaviour; making use of existing products; making graphics equipment available; 

showing examples of pupils design work; pupil gesticulation and the teacher 

exemplifying the generation and development of design ideas.

In addition findings show that pupils and their teacher valued the experience gained 

through undertaking a design without make assignment.
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Chapter 1

Introduction

Personal and Professional Context

Prior to becoming a teacher of design and technology nineteen years ago, I trained as a 

jewellery designer at Art College. This experience enabled me to develop tacit beliefs 

about 'designerly ways of knowing' (Cross, 1982) and 'designerly ways of thinking' 

(Lawson, 1997; Lawson, 2006), which have impacted on my approach to enabling pupils 

to develop 'design capability' (Kimbell and Stables, 2007).

Following a number of Ofsted inspections in which the approaches I had developed were 

deemed to be highly creative, I became an Advanced Skills Teacher. As an Advanced 

Skills Teacher, I worked with a large number of teachers, many of whom evidenced little 

understanding of how to support the development of designerly activity. This personal 

experience was reinforced by the 2002/03 Ofsted subject report, "Design and technology in 

secondary schools" (Office for Standards in Education, 2004), which drew attention to the 

lack of progression in designing skills at a national level. In response to this the KS3 Design 

and Technology Framework (Department for Education and Skills, 2004) was developed 

which focussed on the sub-skills of designing.

In 2004, as a centrally based advanced skills teacher working for the advisory service in 

Kent, I became the county representative for the KS3 Design and Technology 

Framework. This role required launching the framework to members of over one hundred



secondary schools, followed by a wide range of activities including extensive curriculum 

development in order to embed sustainable improvement.

It was at this point in 2004, that I joined the EdD programme having become increasingly 

interested in the synergistic relationship between research and practice. This enabled me 

to develop a broader understanding of designerly activity informed by research within 

both the professional and educational design communities. In time, this led to my choice 

of thesis topic, namely 'A Study of Designerly Activity in Secondary Design and 

Technology' with an emphasis on the features of the classroom interactions which 

support the development of designerly activity in 'fledgling designers' (Trebell, 2007). 

This topic was chosen as it had the capacity to add significantly to existing knowledge in 

the field and to inform and influence future practice, both of which are pre-requisites of a 

doctorate in education.

Previous Work

This thesis builds upon a pilot - 'Design-Without-Make: Challenging the Conventional 

Approach to Teaching and Learning in a Design and Technology Classroom' (Barlex & 

Trebell 2007) which was developed in order to test both methodological and analytical 

assumptions prior to development of the major study. Findings from the earlier study 

indicated 'that the teacher and pupils responded favourably to design-without-make' 

(Barlex & Trebell 2007). However, the study indicated that 'it will be important in further 

work to investigate the nature of the classroom interactions that are required to develop 

the ability to design well' (Barlex and Trebell, 2007) which is why this thesis focuses in



detail on the features of the classroom interactions which support the development of 

designerly activity in 'fledgling designers' (Trebell, 2007).

In addition to the publication of the pilot study (Barlex & Trebell 2007), two other papers 

have been published. The first: 'A Literature Review in Search of an Appropriate 

Theoretical Perspective to Frame a Study of Designerly Activity in Secondary Design 

and Technology' (Trebell, 2007) was developed in order to test my understanding of an 

appropriate theoretical perspective and to share this with the research community in order 

to enhance my understanding. The second: 'Focussing on Classroom Interaction During 

Designerly Activity in a Secondary Design and Technology Classroom5 (Trebell, 2008) 

was written in order to share findings from this study relating to the features of the 

'learning conversations' (Hamilton, 2003) which facilitate the development of designerly 

activity in 'fledgling designers' (Trebell, 2007).

Objectives

The aim of this study was to research designerly activity in secondary design and 

technology where pupils aged 14 designed but did not make products for the future. Four 

research questions drove this study: (a) What sort of designing do pupils do when they 

design without having to make what they have designed? (b) What are the features of the 

classroom interactions that support pupils' design activity? (c) What is the teacher's 

attitude to design-without-make? (d) What is the pupil's attitude to design-without-make?



This thesis contributes to knowledge in the field of design and technology as it describes 

the features of the classroom interactions that support pupils' design activity and 

deconstructs the nature of the learning that takes place when children design. It also 

develops the design decisions pentagon (Barlex, 2005), to create a design decisions 

heptagon (fig 3, p 49) in order to ensure 'inter-rater reliability' defined by Denzin and 

Lincoln (1994) as 'whether another observer with the same theoretical framework and 

observing the same phenomena would have interpreted them in the same way' and offers 

a set of interaction analysis categories for designerly activity (IACDA - fig 25, p 191) 

which can be used in future studies as a means of both framing the study and 

interrogating data.

In addition to this, a number of new terms have been created in order to describe more 

accurately the designerly activity that takes place. These are:

(Trebell, 2007) - where the act of sketching becomes the 

centrepiece of designerly conversation with sketching used as a tool to develop a 

mutually appropriated concept, or as Schon (1983) puts it "a conversation with the 

materials of a situation' through the iterative development of the design idea.

(Trebell, 2007) - where the term has been developed in order to 

extend the five levels of expertise (Dorst, 2003), which consist of 'novice', 

'beginner', 'competent', 'proficient' and 'expert' to include a category prior to 

novice, specifically for pupils in schools, who will be designing without having had to



show prior aptitude and proficiency in the field.

- this term has been developed in order to characterise the 

way in which the teacher modelled designerly activity whilst verbalising what she was 

thinking, thus making her thought processes explicit.

- this term has been developed in relation to 'mediated 

action' (Burke 1969; Wertsch 1985,1991; Wertsch, Tulviste, & Hagstrom 1993 and 

Zinchenko 1985) in order to capture the fact that there are a number of distinctly 

designerly cultural tools which can be either human or symbolic such as 'scaffolded 

sketching' (Trebell, 2007).

(Trebell, 2007) - when designing 

collaboratively verbal and visual discourse between individuals, particularly young 

and mature speakers, is transformed into inner speech and further into designerly 

thinking and external designerly activity. In this way it is proposed, Vygotskys' 

theory of the zone of proximal development is built on to create what could be termed 

as 'the zone of designerly proximal development'

There is a lack of work of this type in the field and therefore this research represents an 

important contribution which will contribute significantly to the literature in this under- 

researched area.

Key terms in this study are My

understanding of the term is informed by the deconstruction represented in the



KS3 Design and Technology Framework (2004) which views designing as exploring, 

generating, developing, planning and evaluating ideas throughout the development of a 

product. A range of modelling techniques will be used throughout this process. These 

have been usefully defined by Kimbell and Stables (2007) as:

  visual modelling where ideas are progressed through sketching;

  written modelling where ideas are progressed through annotation;

  verbal modelling where ideas are progressed through discussion;

  numerical modelling where ideas are progressed through the use of numerical 

calculations;

  material modelling where ideas are progressed through the development of three 

dimensional representations.

Ideas then are central to the concept of designing and these develop and change as a 

range of modelling processes are employed to inform thinking.

One would think that could be defined as the realisation of ideas using 

appropriate materials but this study has shown this to be a naive view. Instead making 

can manifest itself as 'material modelling' (Kimbell and Stables, 2007) which is 

undertaken as part of designing in order to progress ideas. It can of course be a means of 

representing the final idea as a product but interestingly in this study the pupils began to 

view the idea itself as the product that they had made. Thus I have to conclude that 

making is a fluid activity which takes place throughout the design process in order to 

assist the development of ideas.



The concept has been explored for many years (Cross, 1982; 

Lawson, 2004) in reaction to the realisation that designers do indeed have a special way 

of knowing, one which has to be learned by doing. This designerly knowledge leads to 

the development of a range of precedent (Lawson, 2004) which can be taken and applied 

to new contexts. It is this kind of knowledge which needs to be developed in 'fledgling 

designers' (Trebell, 2007) if they are to be able to develop 'design capability' (Kimbell 

and Stables, 2007).

In recent years Mike Ive (ex HMI subject adviser for design and technology) repeatedly used 

the term "neat nonsense" to describe the undue time and effort given by many pupils (and 

teachers) to the presentation of design folios at the expense of content. Parker, (2003:7) 

echoed this when he gave his personal perspective on the issues based on his experience as 

both an Office for Standards in Education Inspector and a Local Education Authority advisor:

'To a large extent, the tail -wags the dog. Teachers are reluctant to change their 
practices when they have established strategies to ensure their A * to C grades each 
year. GCSE coursework assessment procedures discourage teachers from breaking 
the mould. They seem more typically to re-ward those students who can jump through 
the assessment hoops rather than encouraging those who are able to show real flare 
and imagination. The development of creativity in students, the opportunity for them 
to propose imaginative solutions, take risks, be intuitive, inventive, and innovative in 
their work, has been sidelined by an approach which has become far too 
mechanistic'.

This lack of creativity in the design & technology classroom has been noted by others 

(Hamilton, 2003; Kimbell, 2000; Spendlove, 2005). The 2002/2003 Ofsted subject report, 

"Design and technology in secondary schools" (Office for Standards in Education, 2004),



went further by drawing attention to the lack of progression in designing skills. Latterly the 

importance of creativity has come to feature prominently in the Qualifications and 

Curriculum Authorities (QCA, 2007) current review of the National Curriculum in England, 

with creativity being one of four 'Key Concepts' underpinning all subjects, as well as one of 

the personalised learning and thinking skills outlined in the reforms (QCA, 2007).

Teachers of design and technology in England have been challenged to improve the 

teaching of the sub-skills of designing through the introduction of the Key Stage 3 Design 

and Technology Framework (Department for Education and Skills, 2004). One way in 

which this can be achieved is through the introduction of design-without-make assignments. 

"Design-without-make" was introduced by Barlex (1999) through the "Young Foresight" 

initiative, which seeks to develop the skills of communication and collaboration as pupils 

work in groups to design, (but not make) products for the future. This is a recent design and 

technology initiative in England which challenges orthodox approaches to teaching 

design and technology which rely on design and make assignments, focussed practical 

tasks and product analysis exercises. It challenges pupils to:

1 design but not make

2 design products and services for the future

3 use new and emerging technologies in their design proposals

4 write their own design briefs

5 work in groups

6 present their proposals to their peers, teachers, mentors and to adult audiences at 

	innovation conferences.

8



The research central to this thesis is based on the Young Foresight approach as it 

advocates the collaborative development of design ideas. This provides an excellent 

opportunity to research designerly activity as a socially mediated process.

In the view of a number of researchers (Barlex & Trebell, 2007; Hamilton, 2003; 

Hamilton, 2004; Hennessy & Murphy, 1999; Murphy & Hennessy, 2001; Trebell, 2007; 

Trebell, 2008), the nature of designing within the design and technology classroom is a 

social activity drawing on interaction between pupil/pupil and pupil/teacher. Previous 

studies, (Murphy & Hennessy, 2001) have shown that pupils seek opportunities to 

interact with peers even when these are not made explicit by the pedagogic stance 

adopted by the teacher. This view of learning as a socially mediated activity draws on the 

work of Vygotsky (1978: 90), who believed that:

'Learning awakens a variety of internal development processes that are able to 
operate only when the child is interacting with people in his environment and in 
cooperation -with peers'.

This study has been framed by and will contribute to socio-cultural theory, drawing 

heavily on those theories of learning that promote the idea that understanding is 

constructed socially and culturally (Chaiklin, 2003; Dow, 2003; Hamilton, 2003; Karpov, 

2003; Koutsides, 2002; Kozulin, 2003; Lave and Wenger, 1991; Lidz & Gindis, 2003; 

McMilan, 2004; Miller, 2003; Shepard, 2000; Vygotsky, 1978; Wersch, 1991). Central to 

these theories is that all higher mental processes are mediated by psychological tools such 

as language, signs and symbols (Vygotsky, 1978). However, there is a lack of educational 

research identifying how these tools support design activity in the classroom.



This thesis is presented in four parts. The first part will provide a theoretical positioning by 

reviewing literature in the following fields:

  theories of learning which promote the idea that understanding is constructed 

socially and culturally;

  the nature of design activity as revealed by some design professionals;

  the nature of design activity as revealed by 'fledgling designers' (Trebell, 2007);

  creativity in the context of the design and technology classroom;

  literature on classroom interaction.

The second part will describe the research undertaken and methodology in which (a) the 

work of pupils carrying out the design-without-make unit is scrutinised (b) designerly activity 

in a secondary design and technology classroom is captured using video data, and (c) the 

views of the teacher and four of the pupils are obtained through the use of semi-structured 

interviews.

The third part of the thesis will present, analyse and discuss the data using an analytical 

framework drawn from the relevant literature (Barlex, 2005; Corden 2001; Coultas, 2007; 

Hamilton, 2003; John-Steiner 2000; Kumpulainen & Wray 2002; Schaffer, 1996; Schon 

1983; Tharp & Gallimore, 1988; Wegeriff& Mercer 2000) supplemented by emergent 

categories from the data leading to the identification of the following:
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'the zone of designerly proximal development' 
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'Teaching of 'the design process' leads to a fragmented and disjointed approach in 
which exploration of materials to inform designing is absent and useful procedures 
are not utilised. The range of teaching and learning styles employed is limited 
leading to a situation where students are compliant rather that enthusiastic'.
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