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ABSTRACT 

The aim of this field study is to investigate 

the relationship between creative thinking abilities 

and an Industrial Design course. 

The report contains an analysis of the 

background to current teaching methods in Industrial 

Arts within the Australian Capital Territory. 

A link between design education and 

creativity is investigated, as well as the nature of 

creativity and its relationship to the learning process and 

teaching strategies employed in design education. 

The Torrance Test of Creative Thinking was used 

in this study and the subjects were grade nine students 

in selected high schools in the Australian Capital 

Territory. 
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CHAPTER ONE 

INTRODUCTION 

In 1968 the U.K. Schools Council funded the 

Design and Craft Education Project through Keele 

University. It was hoped to provide new directions 

for traditional arts and craft areas. These new 

directions were intended to provide subjects relevant to 

the needs of students in a rapidly changing world. 

The outcome of the Design and Craft Education 

Project was the development of design education courses. 

These courses reflect an emphasis on individual student 

decision making and exploration, rather than the 

directed, product-outcome emphasis of traditional 

approaches. 

Many schools in the U.K. and Australia have 

attempted to implement design programmes, some even 

setting up design departments in purpose built 

workshop/studios. There has been great variation in 

the success rates of the range of courses developed 

under the title "design". 

The variation in success rates appears to be the 

result of confusion about the purpose of design 

education. The strain of transition from teacher 

directed subjects to student centred learning appears 

to be another influencing factor. 
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The supporters of design education believe it 

to be important to the development in students of the 

abilities to analyse, make decisions and to solve 

problems. Creativity also appears to be an important 

factor in the learning process in design education 

courses. 

The purpose of this study is to examine the 

relationship between creative thinking abilities and 

teac~ing strategies employed in a junior high school 

Industrial Design course in the Australian Capital 

Territory. 

BACKGROUND TO THE PROBLEM 

Training or Understanding 

Over the last decade two distinct groups of 

Industrial Arts teachers, with seemingly-opposing 

philosophies, have emerged. The problem appears to 

concern the clash between those who see education as 

the development of specific trade based skills and those 

who see it as the development of a wider range of 

learning abilities. 

The distinction between these two groups is not 

exclusive to the Industrial Arts area, but, for 
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historical reasons, the contrast between these two 

groups is more sharply drawn and closely related to the 

development of teacher training/education in Industrial 

Arts. Until comparatively recent times, many Industrial 

Arts teachers were recruited from the trades. Tradesmen 

with a Higher School Certificate (or equivalent 

qualification) plus trade qualifications and experience, 

completed a one or two year trade conversion or 

artisan course before taking up full-time teaching 

positions. 

Many of these former tradesmen have a high 

regard for their own trade training, with its highly 

organised structure and discipline, and they have the 

tendency, which permeates the trades, to think that 

there usually is a most efficient way to do things. In 

large measure, these trade training methods were 

adopted as suitable for teaching Metalwork, Woodwork 

and Technical Drawing. Apart from the familiarity 

teachers had with these subjects, teachers perceived 

the Industrial Arts courses conducted in high schools 

as either mini-trade courses or pre-trade courses, and 

would therefore, be more suitable if organised in a 

similar manner to the trade training courses. 

With the discontinuation of the trade conversion 

courses in the mid-seventies, there was a move away 
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from lower order cognitive processes in Industrial 

Arts subjects towards those incorporating analysis, 

synthesis and evaluation. This was reflected in 

teacher education courses. A group of teachers has 

emerged, who see education as something more than 

training. 

The "trade" group of teachers believes that 

students need to develop specific skills which will help 

them gain trade apprenticeships, or hobby skills that 

will provide, positive recreational outlets for those 

unable to secure employment. Courses of this skill 

nature tend to be more oriented to the lower order 

cognitive processes, that is, to skill training. 

The "non-trade" group would argue that the world 

is too complex in the latter part of the twentieth 

century for a skills based course to have any significant 

relevance as a major component of a general education 

applicable to living; courses should contain, as well 

as skill development, the development of the abilities 

to reason, analyse, experiment and evaluate. 

The "non-trade" group would argue further, that 

the skill based courses are of doubtful use even as 

pre-trade training, because of the limited number of 

openings in trades and the rapidly changing nature of 
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many trades. The "non-trade" group would support the 

notion of Industrial Design and could be termed a 

"design" group. 

According to the "non-trade" or "design" group 

the major need in the Industrial Arts area is a subject 

that is process oriented, that encourages and requires 

students to use analysis, synthesis and evaluation in the 

solving of problems within an industrial arts setting. 

While most curriculum change in Industrial Arts 

in the Australian Capital Territory has occurred since 

the introduction of school based curriculum development 

in 1974., there were broad suggestions as far back as the 

late fifties as to the directions change might take. 

In 1957, the Wyndham Report on secondary education in 

New South Wales (which at that time included the 

Australian Capital Territory), suggested that subjects 

in practical areas should be taught as components of a 

general education. The authors of the Wyndham report 

argued that the only situation where a trade course 

would be relevant was where the direct relationship 

existed between employee, employer, workplace and 

technical college, in other words, after leaving 

school and securing employment. 
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True vocational training, even specific 
pre-vocational training, are not proper 
elements of a general education ..• the 
secondary school will not provide vocational 
education. (Wyndham Report p. 60) 

Submissions from employer groups (Wyndham Report 

p. 150) reflected concern with the so-called trade based 

courses which they saw as largely irrelevant, because by 

the very general nature of these courses there was a 

negligible contribution to each specific trade. The 

trade based courses were also far removed from the 

commercial constraints that affect the operations of most 

trades. For example, the methods of finishing ti!T'.ber 

shown in textbooks and used in schools have become too 

labour intensive, and therefore too costly, for most 

commercial applications. 

Despite this, a great many so-called trade based 

courses still exist in Australian Capital Territory

schools. 

Process Versus Product 

Based on the assumption that the aims and 

objectives as stated in most Industrial Arts courses in 

the Australian Capital Territory reflect teachers' 

beliefs, then most Industrial Arts teachers accept the 

notion that the educational process students go through, 
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in the production of a three dimensional object, is of 

greater educational significance than judgements made 

about the finished object as an accurate reflection of 

those processes. 

Despite the preceding observation, personal 

communication with parents, teachers and students leads 

me to make the observation that there is, in the wider 

community, an expectation that Industrial Arts students 

should produce objects of beauty. 

Traditional Industrial Arts teachers may argue 

that objects of beauty, produced by students, reflect 

through their construction, an understanding of the

characteristics of the materials and processes used, and 

the limits and possibilities these give to each object. 

The advocates of the design approach would 

suggest that the understanding of materials and processes, 

has not necessarily occurred, and the need to complete 

the task as set in a traditional approach, is a limitation 

on student exploration of materials and processes. 

In other words, only the "how", as a set of 

instructions for, let us say, a dovetail joint, is 

passed on, without the understanding of "why" the 

dovetail joint is used with the particular material for 

the particular application . 
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The "design" group would acknowledge, from a 

product point of view, that ~f students are confined in 

their efforts to the construction of articles from 

plans organised by someone else, and appropriate to 

the students age and ability, they stand a good chance 

of producing a greater number of articles. 

What is less obvious, but nevertheless important, 

in· making judgements about courses, is the possibility 

that students have learnt less than those tackling more 

open ended problems that require an understanding of the 

whole process of planning, construction and evaluation. 

Notwithstanding the above, it would be less 

than honest to pretend that a student's satisfaction in 

a job well done, and perceived to be well done by peers 

and parents, is something to be dismissed. 

It would appear that the achievement of a 

balance between student satisfaction, and the open

endedness of problems, is one of the basic content and 

methodological problems for Industrial Design teachers. 

Teaching Strategies 

Many teachers accept that changes to curricula, 

and/or teaching methods are either inevitable or 
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necessary. This appears to cut across both philosophical 

groups. There are, however, two basic conceptions of 

what those changes should be. 

The traditional or "trade" oriented teachers may 

argue for a more relevant, up-to-date content, while 

retaining methods that reflect an emphasis on demonstration, 

directed-project teaching strategies, aimed towards the 

completion of specified objects or products. 

The design group may argue for a complete change 

of content and teaching method. Courses based on this 

thinking would rely heavily on the importance of 

problem solving teaching strategies and process oriented 

student learning. 

STATEMENT OF THE PROBLEM 

Is there a relationship between process oriented 

teaching strategies and creative thinking abilities in 

students. 

PURPOSE OF THE STUDY 

To examine the relationship between teaching 

strategies and creative thinking abilities in students 

undertaking Industrial Design courses. 
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THEORETICAL FRAMEWORK 

Assumptions: 

Teaching strategies affect the way a student 

learns and the abilities a student acquires. 

The emphasis placed on process in design 

tasks affects skill acquisition. 

Postulates: 

All children have creative potential . 

The development of children's creative potential 

is a desirable educational goal. 

Traditional teaching strategies hinder 

development of children's creative potential. 

DELINEATION OF THE RESEARCH PROBLEM 

The major variables in this study are teaching 

strategies and the effect they have on the creative 

thinking abilities of students. It is therefore 

necessary before proceeding further, to outline the 

essential differences between the two strategies, which 
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which for operational purposes shall be called 

traditional teaching strategies and process oriented 

teaching strategies. 

The sampling procedure used in this study 

produced three schools where traditional Industrial 

Arts teaching strategies are used and one school employing 

process oriented teaching strategies. 

Traditional Teaching Strateg ies 

In the three schools selected for the purpose of 

this study, a high degree of uniformity in teaching 

strategies is employed. Students are presented with 

all the information required to complete a set task, 

by either practical demonstration, or by notes, or 

drawings. Usually all students work on the same task at 

the same time. The product and the method of production 

are clearly specified, and assessment is based on the 

degree of accuracy a student can achieve in producing 

the piece of work to the set plan. 

Students within a class may sometimes work on 

different tasks, but generally follow a set plan 

supplied by the teacher. These traditional courses 

are sequential. 
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Process Oriented Teaching Strateg ies 

The general operating procedure in the school 

under study commences with the presentation by the 

teacher, to the students, of a design brief or 

statement of a problem, which students then attempt 

to solve (see appendix for example). The problems or 

tasks are organised in such a way that there is no one 

correct answer. The briefs are usually organised so 

the greatest variety of possible student solutions is 

encouraged. 

The course under study, using process oriented 

teaching strategies, is of three years duration and is 

sequential in nature~ During the three years, emphasis 

on various aspects of the teaching strategy alter in the 

manner indicated below . 

In the first year, year 8, briefs are simple 

in concept and short in durat ion. The object at this 

stage is to encourage students to explore a large 

number of materials, for example wood, metals, plastics, 

fabrics, paints, adhesives or any materials students may 

wish to explore within the bounds of what is possible and 

safe. 
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The only structured, right-answer content, 

presented in Year 8, is that which relates to safety 

and the workings of machinery. No teaching strategy, 

no matter how flexible, can ignore the legal and moral 

aspects of such issues. 

Briefs are designed to give a. wide scope for 

student ideas, but are restricted to one material or 

materials that can be worked in the one workshop 

(again, for safety reasons). The following is a typical 

sequence students in Year 8 would follow in solving a 

problem: 

(1) presentation of brief 

(2) defining parameters 

(3) exploring materials 

(4) sketching possible solutions 

(5) researching information 

(6) refining ideas 

(7) sketching construction sequence 

(8) preparing working drawings 

(9) constructing object 

(10) evaluating in terms of the brief 

By Year 9 the problems are more open ended, 

with individual students working out the precise 

specifications for their own projects. The quantity 

of information supplied, other than for safety purposes 
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is less, and the information students receive is more 

the result of their own efforts and the result of needs 

identified by them. In other words,, students begin to 

generate their own problems. 

In Year 10 studehts produce their own problem 

or brief in consultation with the teacher .. All 

information is the result of individual research by 

students, generated by the process of defining the 

brief. 

In terms of the transaction between teacher 

and pupil, the basic operating strategy is based on 

questioning. Firstly, questioning is used by the 

teacher to promote the student an awareness of teacher 

perceived shortcomings in a design solution. Secondly, 

questioning is used as a device to promote visual 

articulation of students responses or ~olutions. 

The teacher only assists with ideas. in situations 

where the student will otherwise become. frustrated. 

For example, if a student had not perceived the magnitude 

or character of a problem and may only do so at the 

construction stage. Assistance will also sometimes be 

given where large sums of money have been spent on 

materials by the student. For example a student may 
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wish to design a boat without understanding the complex 

nature of hull design or the volume of research necessary 

to be able to meaningfully tackle the problem. 

To avoid the need for assistance and as a means 

of clarifying and refining student thinking, all plans 

are preceded by visual descriptions. These take two 

forms: (i) descriptions of possible solutions, at 

least three; and (ii) descriptions to indicate the 

construction steps or stages. These second stage 

descriptions are of great importance to the design 

process as they repre~ent the thinking process the 

student has used in solving the problem. They also 

provide a medium for questioning for clarification of 

details. They are usually freehand sketches 

representing three dimensional aspects of the solution. 

The primary instrument ,to be used in this 

study is the "Torrance Tests of Creative Thinking ", 

Figural forms A and B . 

It is expected that the tests will indicate a 

higher degree of creative thinking ability in design 

students over non-design students. 
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HYPOTHESES TO BE TESTED 

H: There is no statistically significant 
0 

difference between the scores of students in·rndustrial 

Design and students in Industrial Arts courses in the 

Australian Capital Territory in the ability to think 

creatively, as measured by the "Torrance Test of 

Creative Thinking". 

H.: There is a statistically significant 
J. 

difference between the scores of students in Industrial 

Design and students in Industrial Arts courses in the 

Australian Capital Territory in the ability to think 

creatively as measured by the "Torrance Test of 

Creative Thinking 11
• 
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CHAPTER TWO 

REVIEW OF THE LITERATURE 

The review of the literature shall focus upon 

the following areas: 

(1) the development of design education; 

(2) the nature of design education 

today and the relationship between 

design education and creativity; 

(3) current knowledge of creativity, the 

creative process and the implications 

this knowledge has. for design education; 

and 

(4) the development of instruments for 

measuring creative abilities in people. 

The Development of Design Education 

Baynes (1976) regards the Industrial Revolution 

as the significant turning point in the development 

of design education. Baynes argues that "design 

education is simply the most recent form of one of the 

oldest concerns of education. It is a particular 

response to the conditions in which we now live"(p.9). 
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Design education has its roots in the first 

attempts by humans to create tools, shelter, and images; 

in that, as tools were created and used improvements and 

modifications were made. This in turn generated the 

need for more tools, and more designing of tools and 

shelters in particular. It may be said that the first 

formal design education occurred when the early craftsmen 

and artists attempted to pass on the knowledge and methods 

of their art or craft to others. 

Baynes {1976) argues further that this passing 

on, what might be called the transmission of material 

culture in pre-industrial revolutionary times, was 

rarely formalised, verbalised or written down, but that 

it "provided an all embracing ambience in which they 

(the art'Lsts and craftsmen) lived. In a strictly , 

literal sense it provided a structure for existence"(p.9). 

In pre-industrial times the transmission of 

design occurred via the formative experiences gained 

by using the products of the craftsmen of the time; 

that is to say, the acquisition of knowledge was by 

touch and sight because the craftsman was intimately 

involved in the process of making an object and 

therefore gained knowledge of aspects of design through 

the experience of making an object work. 
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In the static world in pre-industrial times 

this direct learning was adequate. Indeed, Baynes (1976) 

suggests that within the historical context, the 

understanding of material culture was on a firmer 

footing than we have today: 

Certainly the appreciation that people 
then had of making and building appears 
to have been deeper and more intuitive 
than our own. The evidence for this is 
everywhere to be seen in the buildings 
and products that remain from the time 
when. the majority of men were illiterate 
and did not go to school to receive 
their knowledge and experience. What 
they made frequently displays an 
aesthetic competence and understanding 
of materials that are in advance of 
anything that our own more sophisticated 
abilities have made possible (p.11). 

An understanding of how this "aesthetic competence" and 

"understanding of materials" developed during a 

period when the lives of craftsmen were, as Bishop 

(1971} observes, "narrow and desperate" and marked often 

by extreme poverty, will not be gained by making a 

connection between poverty and. a kind of innocent 

wisdom. 

was: 

The important factor according to Baynes (1976) 

not the existence of poverty but the simple 
fact of directness: real contact between 
hand and eye and the products of a stable 
tradition of building and making (p.11). 
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The natural landscape and relative inability of humans 

to drastically alter it, was, according to Green (1974), 

one of the main reasons for the pre-industrial humans' 

ability to comprehend their world and the things they 

did or did not do in and to this world. Green goes on 

to suggest that humans now have the ability to alter 

the shape of their physical world to an enormous degree, 

a degree that may not be matched by their ability to 

understand all that those changes may mean (p.7). 

The Industrial Revolution marks, for Baynes 

(1976) and Green (1974), the division between the 

predominantly rural past and the urban present. It is 

for Baynes particularly significant in the effect it 

has had on the development of design education: 

In the case of design education, the 
contrast is particularly dramatic. Not 
only has education in design become - like 
most other education - partly a matter 
of formal schooling, but the stable 
traditions on which a sense of materials 
and craftsmanship previously depended 
have been swept away by industrialisation. 
Because of its essentially non-literary, 
non-verbal character, craftsmanship and 
the moral and ethical values it 
represents have only been fitted 
uncomfortably into the kinds of schools 
that have developed since the nineteenth 
century (p. 12) . 

There is great irony, according to Baynes (1976), 

in the formalisation of education during a time when 

the man-made environment was rapidly changing: 
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By the time craft and design education came 
to bewidely practised in schools it was 
already strictly compartmentalised, 
stratified, rigid and removed from contact 
with any•vivid living tradition. It had 
become boring, unrealistic and 
unconnected with joy (p.12). 

It would appear that design is a new name 

for the age old process people go through in making 

decisions about the man-made objects around them. 

Education systems seem to have been unable to provide 

a satisfactory contemporary alternative to the direct 

learning of pre-industrial revolutionary times. 

The Contemporary Backg round to Design Education 

Social and Environmental 

Whether or not the Industrial Revolution was 

the significant mile-post in the change from largely 

rural to urban li v:ing, it is a· fact that western 

society is a predominantly urban one. Australia, 

according to Jones (1979), ranks with Japan "as the most 

urabnised nation on earth with 60% of its population 

in six cities. It is extremely unlikely th.at this 

will be reversed" (p.34). 

According to Ancher (1973), Jones (1981), 

Baynes (19 7 6) , Green ( 19 7 4) , and Schumacher (19 7 4) , 

the contemporary systems of organisation in urbanised 
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societies, where decisions about the shape, nature and 

character of the environment are made by experts, are 

not working satisfactorily or are in the process of 

breaking down. 

Archer cites the Thalidomide disaster, the 

siting and abandonment of motorways and the suicides 

of city high-rise dwellers as indicative of this 

breakdown of contemporary systems {p.17). 

The system is not working because decisions 

about the environment tend to be made by experts, and 

these decisions affect people en masse. 

There is no longer an intimate relationship 

between the producer and consumer. In earlier years 

the producer was aware of the particular needs of 

each consumer, and the consumer had some understanding 

of the abilities and constraints of the producer. 

One consequence of this breakdown of 

relationship and loss of control is apathy, and the 

inability of many people to respond to their 

environment. Green {1974) outlines the nature of the 

problem: 

We are often insensitive to the visual 
appearance, and subsequent effect upon 
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us, of our surroundings. Urban areas are 
frequently chaotic jumbles which we 
tolerate, suffer, try to ignore, or 
take for granted. Such disorder will 
continue unless we can.make an articulate 
and informed response to the surroundings 
imposed on us (p. 7) . 

It would appear that fundamental changes have 

occurred in our social organisations and p6ysical 

environment. Many people appear unable to comprehend 

these changes or form coherent responses to them. 

Preparation for Lif~ 

In Green's (1974) view, Education tends to 

give tidy facts and neat solutions rather than equip people 

with the ability to solve new problems~ The school 

leaver is faced with a society characterised by rapid 

rates of social, economic and technological change (p.8). 

Martin and Norman (1973) note that the sum total of 

human kno~ledge is presently (1973) doubling every five 

years and the increase is occurring at an exponential 

rate ( p . 3 6 3 ) . 

Under these conditions of rapid change Jones 

(1981, b) observes that: 

Young people are unable to form a coherent 
view of their potential in an other 
related (employment, further education or 
unemployment) context. Many find that the 
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educational process is meaningless - they 
are trained for life in an industry which 
may have changed or disappeared, by the 
tim~ they have spent a few years at work 
(p.10). 

According to Mead (1972), the inability of 

young people to form clear perspectives about their 

future has its parallel in parents who traditionally 

provided experience, knowledge and guidance for their 

young, but are now unable to fulfil that role, as 

"there are no elders who know what children know". (p.42). 

Bennis and Slater (1964) outline. the nature of 

the problem parents face: 

Parents are unable to define. the parameters 
of: the future for their chil°dren and thus 
cannot even establish the terms of possible 
change, or a range of alternative outcomes. 
Parents feel useless and obsolete in a way 
rarely experienced by parents in any 
previous century (p.74). 

In an address delivered to the A.S.E.D. 

Conference in Washington, in the sixties, Arthur Coombes 

claimed that the information explosion has made nonsense 

of the traditional view that there can be a curriculum 

that all students should be required to study. The 

appropriate response, from educational institutions 

is not to devise ways of providing more information to 

students. Schools are already good at providing 
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information. The central concern of schools should 

be in devising ways of enabling students to discover 

the personal meaning of the information they receive 

( Coombes 1960+) . 

It is in a similar context that Green (1974) 

observes that we "need to look for new relationships and 

new processes of learning, experience and evaluation"(p.8). 

In discussing parental. involvement in the 

education of young people, Mead (1972) asserts: 

"We must create models for adults who can teach 
their children not what to learn, but how to 
learn, and not what .they should be committed to, 
but the value of commi trnent" (p. 4 6) • 

It would appear then, that the discontinuity 

in the intimate relationship between producer and 

co:r!sumer, and the rapidly changing social, environmental 

and economic nature of contemporary life, point to the 

need for the development of particular abilities and 

attitudes in people if they are to be able to respond 

in a meaningful way to the demands of modern society. 

A variety of writers (Jones, 1979, 1981 a) 

(Green, 1974) (Coombes 1960+) (C.R.M., 1973) (Archer, 1973) 

(Roberts, 1982) (Brown, 1982) and (Torrance 1974 a) have 
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enumerated the nature of these abilities and attitudes. 

Jones, (1981 a) adopting a position familiar to 

educationists, places great emphasis on the "development 

of the personality in the broadest possible cultural 

context, not just the development of highly specific 

work skills"(p.9). Jones goes on to observe that 

"lateral thinking may be even more important than linear 

thinking" and "transcendence more valuable than 

reductionism"(p.9). 

The ability to make articulate and informed 

responses to our surroundings, and the development of 

adaptable attitudes to the way we evaluate problems, 

are important facets of an educational program, 

according to Green (1974). He argues further that 

a. more holistic approach to science, technology and 

the environment, than is currently practiced in schools, 

is necessary (p.8). 

The development of problem solving abilities, 

that is the ability to perceive a problem or need, 

analyse the nature and extent of the problem, formulate 

a response or solution to the problem, and finally 

evaluate the suitability of the response, is seen as 

one of the basic needs in an educational program. (Green 

1974), (Archer 1973), (Baynes 1976, 1982), (Roberts 1982) 

and (Hanks 1977). 
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Educational Developments 

Design Education 

The emphasis of design education is not to 
try to make everyone a first rate or second 
rate creative artist or craftsman, but to 
try and give everyone a good grounding in 
design sensibility analogous to literacy ind 
numeracy (Archer 1973, p.21). 

In explanation, Archer suggests that numeracy 

is not just the ability to manipulate numbers, and 

literacy is more than the ability to read. Central 

to both is the ability to apprediate and to be enlarged 

by literature and mathematical logic. This ability to 

appreciate and be enlarged has its analogy in design 

education, in what Archer calls design awareness (pp 16-21). 

Design awareness is defined as: 

consciousness of configuration, composition, 
meaning, value and purpose in man-made 
phenomena and the ability to understand and 
handle ideas related with them (Archer 1976, 
p. 28) • 

The activity during which this awareness 

develops, is organised around what is generally 

defined as the design process. This involves the 

presentation of a problem to students or identification 

of a problem by students. Research and analysis are 
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used to determine the nature and extent of the problems. 

Solutions are proposed and evaluated. The process may 

be repeated depending on the results and evaluation of 

proposed solutions to the problem. 

Design problems involve value judgement. 

Roberts (1982) suggests that solutions are not right or 

wrong, but are more or less appropriate. 

The solutions to design problems are not 

necessarily already known to teachers (though they may 

have formulated a response). Therefore,. there is always 

the possibility of having to acknowledge that within the 

constraints of a problem, no viable solution is possible 

(p.270). 

The acknowledgement of "no solution" as a valid 

solution is seen by ~aynes (1976} as important in the 

connection this makes between the educational process and 

the world at large. Problems outside school are often, 

within their particular-context, insoluble. 

The lack of a solution or outcome in the form 

of an artifact is not of major significance in the 

design process. The essential learning that takes place 

is a result of the process students experience in 

researching, analysing, identifying and proposing 
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solutions (or being able to conclude that with constraints 

there may be no solution). 

The assessment of student achievement in 

design education is based on the quality of thought 

involved in the continuous design process, rather than 

the assessment of an artifact made by the student. 

(pp. 28-56) . 

The introduction in schools of programmes based 

o n a design process has been haphazard and sporadic, 

with a number of failures and a great deal of confusion 

{Dept of Education and Science 1982). According to 

Baynes (1976), this may be due more to a change from 

teacher directed styles of learning to learning that 

is more open-ended and less teacher .directed . These 

strains of transition may result from a misconception 

about either the scope or the nature of design (p . 105). 

Symptomatic of this misconception are questions 

such as, "When do we introduce design?", "Can they 

design before studying problem solving?". Design is 

seen as something that happens at the end of a lot of 

other experiences. Such questions demonstrate an 

inability to perceive design as the core activity (p.20). 

Design programmes that have withstood the stress 

of transition can be classified into three general categories: 
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(1) Those that operate as new subjects, 

labelled variously Woodwork Design, 

Graphic Design, Design and Technology, 

Industrial Design or simply Design 

(Archer 1973, p.17). 

(2) Those that operate within a number of 

traditional subject areas and have design 

as a unifying concept or organising 

system. The traditional subjects 

involved are usually Art, Metalwork, 

Woodwork, Home Economics, 

Drawing and sometimes Environmental 

Studies. (Baynes 1976, p .. 20); and 

(3) Those that regard design as an integral 

part of the total school curriculum. 

This usually involves a thematic 

rather than a tra~~:tional discipline 

based approach td learning and the 

organisation of the school curriculum 

(Brown 1982, pp.17-21). 

The unifying component that appears to 

identify design education within the three forms, is 

the process rather than product approach. This process 

approach involves problem solving. Green (1974} states 



31. 

it this way: "This universal process of problem 

solving is what design is all about. We are all 

involved in the critical creative process of design" 

(p.9) •· 

Design education is seen by its supporters 

as a learning process appropriate to the needs of 

students in a rapidly changing technological world. 

Design and Creativity 

In one form or another, design or the design 

process involves an innovation: a bringing together 

of previously unrelated elements or concepts. In this 

sense design can ba said to be creative. 

'I 

One needs therefore, to examine the research 

on creativity to highlight this aspect of design. 

Definitions of Creativity 

Mednick (1962) has defined creativity as "the 

forming of associative elements into new combinations which 

either meet specified requirements or are in some way 

useful". Mednick suggests that remote associates are 

particularly important to the creative process . An 

example of remote associates used by Mednick when testing 

creative ability involves presenting subjects with 
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3 stimulus words, for example: rat, cottage and 

blue. The subject has to supply a word that will 

associate the three other words (e.g. cheese). 

There are many historical examples of the associa

tive basis for creativity in a book by Ghiselin (1955), 

which investigates the creativity of highly acclaimed 

creative people. Einstein, for example, talked of the 

necessity for "cornbinatory play" and "associative play" 

with ideas and images. Poincar~s• mathematical insights 

appeared as images that "rose in clouds" and collided with 

one another (pp.33-45). 

Koestler (1964) takes the associative basis of 

creativity one stage further by stating that the under

lying pattern of the creative act is: "the perceiving of 

a situation or idea in two self-consistent but habitually 

incompatible frames of reference". He calls this 

"bisociation". 

The concept is explained diagramatically as two 

planes at right angles to each other. Each plane 

represents one of the self-consistent frames of 

reference. The planes vibrate on different wavelengths 

and bisociation occurs along the intersection of the 

planes (p.35). 
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In a recent publication Rothenburg (1979) suggests 

a dual system operates in the creative process. In terms 

of the creative product, Rothenburg's definition 

"The production of something new and valuable" reflects 

previous writers, (Mednick, 1962} (Ghiselin, 1955) and 

(Koestler, 1964}, but his explanations of the creative 

process contain new ideas, particularly in terms of the 

psychological processes that operate to produce creative 

thoughts. 

In Rothenburg's theory the creative process is 

the mirror image of dreams. The unconscious, illogical 

and confusing sequences of dream thoughts are seen as one 

side of the mirror image while the conscious mental processes 

of abstraction, conceptualisation. and concretisation are 

seen as the other. 

Rothenburg describes the two conscious mental 

processes in his theory as Janusian and Homospatial 

thinking. 

Janusian thinking is defined as "actively 

conceiving two or more opposite or antithetical ideas, 

images or concepts simultaneously". Paintings by, among 

others, Klee, Picasso and Chagall are given as examples 

or products of Janusian thought in their use of opposite 

ideas, for example, light versus dark, tension versus 

harmony and order versus chaos. 
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Homospatial thinking is: 

actively conceiving two or more discrete 
entities occupying the same space, a 
conception leading to the articulation 
of new identities ••••• because discrete 
entities cannot remain in this pre-unified 
state for very long, even in the mind, the 
hornospatial thought is held as a rapid 
fleeting, and changing mental impression 
or. conception that soon leads to 
separating out of various components" (p.69). 

Homospatial. thinking is seen as a type of ordering 

or selection process in the production of· the mirror image. 

James Watt's creation of the steam condenser was, according 

to Rothenburg, th~ result of a homospatial image of 

cylinders superimpos.ed over an. image of two girls doing· 

washing in. large pots with steam rising ( a familiar sight 

for Watt). 

The specifically creative aspect of hornospatial 

thinking is that the components separated out are new ones~ 

they are not simply aspects of the original discrete 

entities considered step-wise or independently. Rothenburg's 

work concentrated on highly acclaimed creative people 

(pp. 120-180) • 

Maslow (1968), on the other hand was interested in 

creativity within the concept of psychological normality. 

Maslow sees little connection between the creativity of 

great artists and writers, which he labels "special 
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talent creativeness 11
, and the creativity that can be 

found in anyone~ He sees the latter as synonymous with 

psychological well-being, and he calls it 11 self 

actualisation creativity". 

"Self actualisation creativity11 shows in a 

particular kind of humour in the ordinary affairs of 

life and in a tendency to do anything creatively. Maslow, 

in discussing the study that led to his theory of self 

actualisation,. mentions one subject, a poor, but creative, 

full-time housewife and mother. "I learned from her and 

others like her that a first rate soup is more creative 

than a second rate painting 11 (p. 8 7) . 

Creative approaches to the ordinary affairs of 

life are defined as "a generalised constellation of 

intellectural abilities, personality variables and problem 

solving traits'', by Ausubel. He argues that they do not 

constitute "a highly particularised and substantive ability" 

which he regards as the essence of creativity (Ausubel, 

1963, p.43). 

Rogers, (1970) on the other hand, makes no 

distinction between levels or degrees of creativity. 

Rogers defines the creative process as: 

The emergence in action of a novel relational 
product growing out of the uniqueness of the 
individual on the one hand and the materials, 
events, people or circumstances of his life on 
the other (p. 139). 
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Further to this he describes the creative act 

a complex process of flexible examina
tion,. selection and rejection of numerous 
possibilities so as to discover, the 
relationships or ordered simplicity 
desired (p. 31). 

Rogers makes no distinction between good and bad 

creativity and suggests that any kind of consensual judge

ment of creative worth is useless,. "Creative products may 

come and go without acceptance". Rogers cites the works 

of Galileo and Copernicus as examples of creative 

discoveries· that were not regarded as such by their 

contemporaries (pp. 30-139}. 

Torrance {1974) regards creative ability as a 

continuum from less to more creative. Torrance defines 

the creative process as: 

a process of becoming sensitive to 
problems, deficiencies, gaps in 
knowledge, missing elements, dis
harmonies, and so on; identifying 
the difficulty; searching for 
solutions, making guesses, or 
formulating hypotheses about the 
deficiencies: testing and retesting 
these hypotheses and possibly 
modifying and retesting them; and 
finally communicating the results (p. 8}. 

There is diversity and some controversy in the 

defining of creativity, but the bringing together of 

associated elements (however remote the associations may 
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be) appears fundamental to most definitions of the 

creative process. As an ability, creativity is seen 

variously as a rare and special talent and a general 

ability that all normal people have. 

Criteria for Assessing Creativity . 

In assessing the creative worth of a product 

or activity Jackson and Messick (1968) suggest four 

major criteria: 

(1) Low probability of occurrence, 

novelty or unexpectedness. 

(2.) Appropriate to the situation and/or 

the desires of the producer. 

This second criteria is seen as necessary to 

separate absurdities from creative products. Five 

hundred and sixty as the answer to three times six might 

have a low probability of occurrence but is unlikely to 

be considered as appropriate. 

(3) Transcendence of conceptual con

straints. 

It is with this criteria that mere production 

is differentiated from the creative act. To transcend 

conceptual constraints leads to the creation of something 

entirely new. A student design for a series of poultry 
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nesting boxes constructed from discarded concrete rein

forcing and the galvanised iron sides of a discarded 

above ground swimming pool, could be said to have 

transcended conceptual constrain ts·. 

(4) Coalescence of meaning. 

Jackson and Messick suggest that truly creative 

products do not reveal themselves completely at a first 

glance, that the- viewers, will see some new aspect each 

.time they look. I.t is a quality sometimes present in 

paintings and sculpture (pp. 24-8). 

A more detailed conceptualisation of the creative 

process has come from Guildford (1957), who saw the 

distinction between divergent and convergent thinking as 

of crucial importance in understanding creativity. 

Guildford sees creativity linked directly to divergent 

thinking and lists six abilities, all related to 

divergent thinking, as important to creativity. These 

abilities are: 

(1) Sensitivity to problems. 

(2) Fluency~ being able to provide multiple 

responses or answers. to particular 

problem situations. 
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(3) Flexibility; adaptability and the 

ability to change sets. 

(4) Originality; low probability of 

occurrence or unusualness. 

(5) Redefinition; the ability of convergent 

production of semantic transformation; 

being able to perceive different 

functions or alternate uses for a 

particular object. 

(6) Penetration; seeing more things than 

are on the surface; the ability of 

cognition of semantic transformations 

(p •. 72) •· 

There are broad similarities between the work of 

Guildford and that of Jackson and Messick (1968). Jackson 

and Messick's low probability of occurrence, transcendence 

of conceptual constraints and coalescence of meaning 

have parallels in Guildford's originality, redefinition 

and penetration. 

The differences would appear to highlight 

differences in the intended assessment procedures. 

Guildford, in assessing creative abilities includes 

fluency and flexibility, while Jackson and Messick, in 

assessing the end-product, include the value judgement of 

appropriateness. 
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Eisner (1966) believes that current criteria 

for assessing creativity exclude some behaviours that 

may indeed be creative in nature. He has proposed a 

typology of creative behaviour that provides for a 

wider concept of. creativity. Eisner's typology 

includes: 

(1) Boundary Pushing; an ability to attain 

the possible by extending the given. 

An ability to expand the limits that define the 

uses to which an object can be put, also the ability to 

place objects into classes of use from which they were 

previously excluded. An example is the student who 

uses water pipes to create a light fitting. 

(2) Inventing; employing the known in order 

to create an essentially new object or 

class of objects. 

The inventor does not, according to Eisner, 

extend the given but creates a new object by re-structuring 

the known. Eisner regards Koestler's 'Bisociation' as 

similar to invention. Bell's work in developing the 

telephone is given by Eisner as an example of invention. 

(3) Boundary breaking; the rejection or 

reversal of accepted assumptions, and 

making the given problematic. 
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Einstein's questi~ning of previous theories of 

relationships in time and space and Binet's search for 

a multiplicity of indices of intelligence (the direct 

opposite of previous researchers who sought to establish 

a single index of intelligence), are examples of 

boundary breaking. , 

(4) Aesthetic organisation; the presence 

in objects of a high degree of 

coherence and harmony. 

Eisner regards aesthetic organisation as 
. . 

'Qualitative creativity' and as an inclination in the 

individual towards a.es the tic order. It differs from the 

other three modes of creativity in that novelty is not 
..-( 

a. defining characteristic. No new product or use· for an 

object is. created. The creativity is evident in the 

high degree · of· coherence displayed, that is, all parts 

of a producti9n hang together harmoniously (pp. 324-329). 

Creativity Versus Intelligence 

The ability of tests of creativity to distinguish 

between creativity and other mental abilities like 

intelligence has been a major concern of researchers in 

the area. 

Shouksmith (1970) sees the distinction as 

essentially one between correctness (intelligence) 
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and goodness (creativity). In other words, an intelligent 

response is correct whereas a creative response may be 

unusual and good (p. 118). 

The essence of the problem of distinguishing 

creativity from intelligence is that while intelligence 

tests have been shown to measure a consistent and 

specifiable ability, that is, intelligence or convergent 

thinking, uniform results have not been obtained with 

tests of creativity. (Gilchrist 1972 p. S2). Indeed 

it seems that there is division of opinion as to both 

the nature of creativity and the abilities creativity 

tests are reputed to assess (Ausubel 1963 p. 9). 

In a series of tests Getzels and Jackson (1962) 

were unable to discriminate between creativity and 

intelligence. The Stanford-Binet I.Q. test and five 

measures of creative thinking abilities and achievement 

tests were used to test a large sample of boys and girls 

from sixth grade through high school. The results sugges

ted a significant correlation between all measures of 

creativity, and between all five measures of creativity 

given to boys and four out of five measures given to 

girls. All were significantly correlated with the I.Q. 

scores (pp. 77-113). 

On the other hand Wallach and Kogan (1965) 

suggested that the inability to distinguish between 

creativity and intelligence reflects shortcomings 
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in the testing situation. Based on an associative 

conception of creativity, they argued that two test 

conditions were essential when assessing creativity. 

They were: 

(1) freedom from time pressure; and 

(2) a game-like rather than exam;...like 

setting (p. 21B). 

In a study of fifth grade students, using the 

two conditions mentioned, Wallach and Kogan were able to 

differentiate between creativity and intelligence 

(pp. 28-J0) • 

On. the basis of data collected from over six 

hundred studies of creativity using the nTorrance Test 

of Creative Thinking", Torrance (1974) maintains there 

is no significant correlation between creativity and 

intelligence (p. 47)_ 

i 

While the tests are as yet inconclusive they 

appear to indicate that creativity or divergent thinking 

tests assess abilities other then intelligence and these 

other abilities are relevant to school performance. 

Creativity Versus Originality 

Criticism of creativity tests has also come from 

writers who argue that the ability being tested is 

originality not creativity. 
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Maltzman (1960) points out that an individual 

may be highly original but not creative. Because 

creativity involves originality plus a societal 

judgement of the worth of a creative act or product, 

Maltzman suggests that creativity is a much more 

difficult quality to study (p. 28). 

In an analysis of Maltzman's position C.R.M. 

(1973) suggest that, using Jackson and Messick's four 

criteria; (1) low probability of occurrence, 

{2) appropriateness to the situation, (3) transcendence 

of conceptual constra•ints and, ( 4) coalescence of meaning, 

Maltzman would, in selecting criteria for assessing 

originality use (1) and (2) above but not (3) and (4). 

C.R.M. point out that while Maltzman's position 

has some merit in providing a more objective base for 

research in that such concepts as 'transcendence of 

conceptual constraints' and 'coalescence of meaning' 

have in practice proved to be almost impossible to 

assess, the argument is weakened by two factors. One, 

that while societal values are reduced in Maltzman's 

definition of originality, they are still present; and 

two, that appropriateness is in any case a societal value, 

that is, the appropriateness is judged by members of a 

community and in so doing these members would reflect the 

values of the society (p. 292). 
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If one accepts Maltzman's proposition that 

originality is a much easier ability to measure than 

creativity, the important issue may then be to establish 

the nature of the relationship between creativity and 

originality, to answer the question "to what extent are 

original thinkers creative thinkers?" If a difference 

exists it is not yet clear how this difference is 

defined or how it can be measured. 

Correlates of creativity 

A number of researchers have attempted to 

identify personality characteristics or personality 

behaviour patterns that may predispose individuals 

towards being creative (Barron, 1961), (Mac.Kinnon, 1963), 

(Schaefer, 1969), and (Maslow, 1960). 

It may appear that such studies are not 

relevant to an examination attempting to establish if 

creative thinking abilities can be developed. 

However it may be important to establish if there 

are personality traits or behaviours inherent in most 

people that will, under certain conditions, lead to an 

increase in creative thinking abilities. 

In a summary of research on correlates of 

creativity, Dellas and Gaer (1970) noted that despite 
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the diversity across tests in terms of cultural back

grounds of participants, testing situations and 

methodologies, there was a marked degree of consistency 

in results. 

The traits that appeared to characterise 

creative individuals were: independence, dominance, 

introversion, openness to stimuli, self-acceptance, 

intuitiveness and flexibility, together with an 

unconcern for social norms (p. 65). 

Schaefer (1969) investigated the self-concept of 

creative adolescents. Creativity was assessed using 

several of Guildford's tests of creativity, plus teacher 

nominations. This produced a creative and a non-creative 

group. Each member of the two groups was given an 

adjective check list to assess self-concept. The 

adjectives were grouped around three concepts: 

(1) Complexity and reconciliation of opposites -

using such adjectives as open, assertive 

and complex. 

(2) Impulsivity and crav ing for novelty 

using adjectives such as impulsive, 

imaginative spontaneous and original. 
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(3) Aut0nomy and self assertion - using 

adjectives such as aloof, unconventional 

and individualistic (p. 297). 

The results of Schaefer's (1970) research were 

similar to the conclusions Dellas and Gaer (1970) reached, 
! 

namely, that there is a constellation of personality 

traits that characterize the creative individual. 

Maslow (1960) insisted that his "self

actualising creativity" was a fundamental characteristic 

inherent in human nature, like the creativeness of all 
. . -

{his italics) happy and secure children. Despite this 

he found particular characteristics that self-actualising 

creative people had that made them different to "average" 

people. 

Such people can see the fresh, the raw, 

the concrete, the idiographic, as well 

as the generic, the abstract, the 

rubricised, the categorised and the 

classified (p. 88). 

Self-actualising creative people were also more 

natural and spontaneous. Maslow saw their ability to 

express ideas and impuls es 'wi thout strangulation' and 

without fear of ridicule as essential qualities of self 

actualisation and cre ativity (p. 88). 
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In describing what he terms "The inner 

conditions of constructive creativity", Rogers (1970) 

lists three conditions that are essential if creative 

activity is to occur. They are: 

(1) Openness to experience: extension

ality. 'It means lack of rigidity 

and permeability of boundaries in 

concepts, beliefs, perceptions and 

hypotheses. It means a tolerance 

of ambiguity where ambiguity exists. 

(2) An internal locus of evaluation. 

(3) The _ability to toy with elements and 

concepts.' (p. 143). 

Openness of experience, independence and 

flexibility are terms that frequently occur in the 

research on correlates of creativity. It would appear 

that Maslow's "self-actualising creativity" and Rogers 

"Inner conditions of constructive creativity" include 

qualities that would be developed by the problem solving, 

design process based teaching strategies employed in 

design education courses. 
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Socialisation and Creativity 

Socialisation and the relationship between it 

and sex role development appear to have an important 

effect on creativity, according to C.R.M. (1973). Much 

of the work done on socialisation and creativity draws 

heavily on Freudian Theory. Freud (1947), saw creativity 

as a product of unacceptable sexual impulses. 

In a study of kindergarten boys Biller, Singer 

and Fullerton (1969) administered tests of creativity, 

sex-role orientation, and sex-role preference. The 

results indicated a significant interaction between sex

role orientation and sex-role preference as they jointly 

relate to creativity. The results suggested that boys 

with low male role orientation but high male preference 

were more creative than their peers (p. 21). 

Crutc~£ield (1962) saw the pressure to conform 

as antipathetic to creativity:-

Conformity, involving loss of self

reliance, undermines the persons 

creative powers by weakening his trust 

in the essential validity of his own 

processes of thought and imagination 

(p. 120}. 
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Crutchfield's assertions reflect the findings of 

studies undertaken by Terman (1925). 

In a study of the relationship between 

creativity and various classroom attitudes and behav

iours, Getzels and Jackson (1962 ) selected adolescent 

subjects using standard I.Q. tests and five different 

measures of creativity. Two groups were identified, the 

first being those students who scored in the top twenty 

percent in the creativity measure but below the top 

twenty percent in I. Q. ·The second group was in the top 

twenty percent on I.Q. but below this in creativity. 

Subsequent to this creativity_ and intelligence 

testing, various additional measures were taken which 

related to classroom achievement, then all scores were 

compared. Getzels and Jackson found no significant 

difference between the two groups in terms of overall 

school achievement, though both groups had higher 

achievement levels than the rest of the school population. 

one finding of possible interest in terms of the social

isation process was that teachers preferred the highly 

intelligent group to both the highly creative group and 

the rest of the school population. 

During the experiment students were asked to 

indicate on a checklist, personal characteristics in 

which they would like to excel. They were also asked to 
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list the characteristics they believed their teachers 

favoured. The data supports the findings of Barron 

(1963), MacKinnon (1963), Schaefer (1969) and Dellas and 

Gaer (1970) in observing that highly creative adolescents 

felt less constrained by social pressure than their less 

creative peers. An additional finding to support this 

view is contained in the correlation between student 

preferred characteristics and those characteristics 

the. students believed teachers favoured. For the highly 

intelligent the correlation was +.67 but for the highly 

creative it was -.25 (pp 88-123). This may shed some light 

on the reason for the lack of enthusiasm for highly creative 

students by teachers , as cited in an address by Combes 

(audio-tape 1960+). 

Why Promote Creativity? 

There are, according to Torrance (1964), a 

number of important reasons why schools should foster the 

development of creative abilities in their students. 

The first and possibly most significant reason 

is based on the familiar premise that the task of schools 

is to develop fully functioning individuals. To do this 

schools must develop all the abilities and potential of 

students. 
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In schools, until recent years, there has been 

little recognition of abilities other than intelligence, 

despite the work of, among others, Guildford (1959) 

indicating the complex nature of peoples' mental funtion

ing. 

Creativity is one of the important mental 

abilities and Torrance (1964) argues that schools cannot 

guarantee the development of fully functioning individuals 

if their creative potential remains undeveloped, unused 

or paralyzed (pp. 50-51). 

In a similar view Rogers (1970} suggests that the 

desire to create is innate and that most people feel 

creating to be se~f-actualising {p. 140). 

Torrance argues further that the development of 

creative abilities in people is important for mental health 

and well-being. Creative activities provide great 

personal satisfaction and reduce the tensions of modern 

life (pp. 51-52). 

In the study by Getzels and Jackson (1962) 

mentioned earlier (p. 42) an attempt was made to 

distinguish between creativity and intelligence. 

The study identified those students in the top 

twenty percent on I.Q. score but not in the top twenty 
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percent on creativity for one group, and those in the top 

twenty percent on the creativity measure but not in the 

top twenty percent for I.Q. for the other group. 

A significant finding for this study was that, 

in terms of school achievement, there was no significant 

difference between the groups and both were superior to 

the rest of the school population. Getzels and Jackson 

(1962) saw this as a significant finding as it indicated 

that for some students a creativity test was the most 

accurate predictor of scho_ol achievement (pp. 26-27). 

Torrance (1964) mentions that the distinguishing 

characteristic of outstanding individuals is not simply 

high intelligence but intelligence plus highly developed 

creative abilities. 

In suggesting that creativity is important to 

all vocations, Torrance cites a study by Wallace (1961) 

where saleswomen were tested for creative thinking abilities 

and the results compared with sales figures. Those women 

with high creativity scores were also high in terms of 

sales figures (p. 38). 

In discussing thinking processes De Bono (1980) 

states that the main purpose of the mind is to be 

"blilliantly uncreative",and that it was "designed" that 

way. Its purpose is to take in a mass of data, sort it 

and establish patterns. For example, the information 
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one takes in when one looks across the road with the 

intention of crossing it, is processed on the basis of 

already established patterns. Patterns that tell us among 

other things the quickest route and the moving or 

stationary objects to observe or avoid. 

De Bono acknowledges that this patterning is 

useful but maintains that because it leads to patterning 

on the basis of existing relationships it is not useful 

for finding new and different solutions to problems. We 

need, according to De Bono, to develop the ability to do 

as Mednick (1960) suggests, bring together remote 

associates, to develop creative abilities (pp. 146-154). 

Promoting Creative Behaviour 

Current methods for promoting creative behaviour 

can be classified into two general categories. In the 

first approach, an environment is created that is conducive 

to creative and original behaviour. 

Such an environment would tend to be described 

as permissive by particular schools as there would be a 

reduction in the use of drill and discipline. 

Rogers (1970) believes that psychological 

safety and freedom are essential in promoting creative 

behaviour. Rogers lists three elements of 

psychological safety: 
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(1) accepting the individual as of 

unconditional worth; 

{2) providing a climate without external 

evaluation and; 

{3) understanding empathically. 

Pschological freedom is defined as: 

when a teacher, parent, therapist or other 

facilitating person permits the individual 

a complete freedom of symbolic expression, 

creativity is fostered (p. 148). 

The second method. would emphasize a more direct 

approach, with specific training for creativity. The 

notion of creativity training goes back at least to 

Royce's work of 1898. 

In Royce's method subjects were firstly asked 

to draw nonsence figures unlike anything they had ever 

seen, and secondly, when shown a serit?s of. drawir1gs to 

draw figures as different as possible to each (p. 48). 

In a study of academically superior junior high 

school students, McFee (1968) suggests that it is not 

only possible to improve the creative performance of 
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students but that attitudinal traits conducive to 

creative behaviour can be developed. 

The results of the McFee study indicated that: 

(1) "the acceptance of failure as a tool 

for exploration", and 

(2) "the non-conformist as a valuable 

member of society", 

were important as two measures of attitudinal change that 

may be developed (p. 16}. 

C.R.M. have suggested four methods that have been 

used to increase the frequency of unusual responses: 

(1) An unusual stimulus situation may be 

presented in which conventional responses 

are not readily available. Quite unusual 

behaviour may be evoked in such a 

setting. 

(2) The person may be required to give 

different responses to the same stimulus 

situation. In this situation responses 

often become increasingly idiosyncratic. 

(3) Uncommon responses may be evoked as 

so-called "textural responses" by other 

cues in the testing situation. 
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(4) Instructions may be used to increase 

originality by simply telling people 

to give unusual responses. 

The above techniques are designed to elicit a 

greater frequency of uncommon or low frequency responses 

but make no demands for appropriateness. C.R.M. assume 

that reinforcement will be given to responses that are 

appropriate as well as unusual (p. 303). 

The degree to which the assumption for 

appropriateness made by C.R.M. is valid within any specific 

educational context, is questionable. For example, 

lollipop as the answer to the question "why is the earth 

round?" may be considered original but not appropriate, 

but if it is. considered original at all it must, within 

the originality training context be considered appropriate. 

The degree to which specific training .situations 

produce results transferable to other situations was one 

of the objects of an experiment by Maltzman, Simon, Raskin 

and Licht (1960). 

Subjects were given both a word association and 

an unusual uses test. The experiment used experimental 

groups and control groups. Participants in experimental 

groups were instructed either to produce different 
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associations on each of five exposures to a short list 

or to freely associate one to each word on a long list. 

Those people in control groups were either 

presented the short list once or instructed to give the 

same response to each of the five exposures. After the 

free association task, creativity was assessed by an 

"unusual uses" test. 

On this test the groups previously instructed to 

produce different responses on each of the five exposures 

did significantly better than all other groups suggesting 

that it is possible to produce an effect (increase original 

responses), that is transferable to other situations (p. 240). 

Within the context of the school classroom 

Torrance {1962) provides a list of suggestions for develop

ing creative potential. These can be grouped around three 

basic concepts: 

(1) Positive attitude, on the part of teachers 

to creative thought and action. A 

tolerance of new ideas and a willingness 

to be adventurous and spirited. 

{2) A positive and active approach to 

creativity ; create problems that 

require creative solutions, be 

constructivel y critical. 
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(3) Provide a creative environment, 

in organisation of lessons, provision 

of resources for self-directed 

learning and apportioning time for 

active and quiet periods (pp. 92-93). 

It would appear that while creativity cannot be 

taught, its development can be fostered by a number of 

passive and active teaching strategies. 

Development of Tests of Creativity 

The development of tests of creativity prior to 

1950 was sporadic and inconclusive. 

The continuous development of creativity tests 

has only occurred since Guildford (1950) outlined his 

tests of creativity. Guildford's tests were of the open

ended, creative response t ype and designed to assess t he 

six creative abilities ide ntified by Guildford. They are: 

(l} Sensitivity to problems. 

{2) Fluency. 

(3) Flexibility . 

{4) originality. 

(5) Rede finition. 

(6) Penetration. 



-. Getzels and- Jackson (1962) developed five tests 

of creativity· for their study of high school children. 

The first test, word association, required students to 

give as many definitions as possible of· common words, 

for example 'bolt' or 'bark'. The test was scored on the 

number of responses and categories of responses given. 
I 

A second test required the listing of different 

uses for common items such as a brick. The third involved 

finding· a hidden shape in a complex geometrical pattern. 

The fourth involved presenting subjects with a short story 

for which they had to devise three endings, one moralistic, 

one hum:drouS: and one sad. Scoring was based on the 

appropriateness and originality of -the endings. 

I,n the fifth t ) st, four complex statements 

containing a number of facts were provided. Subjects 

were required to formulate problems around these facts. 

Scores were based on the number, appropriateness, complex

ity and originality of the problems (pp. 198-208). 

Wallach and Kogan (1965) employed creativity 

tests which presented visual stimuli to subjects who were 

required to make an interpretation. For example a subject 

was presented with a squiggly line and asked what it 

might represent. Scoring was limited to fluency (number 

of responses) and originality (variation of responses ) 

(p. 38}. 
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Barron (1958 ) used subject interpretations of 

the Rorshach Inkblot Test as a measure of originality. 

Barron also devised a mosaic construction test in which 

subjects construct original designs with coloured squares. 

Expert judges rated the mosaics for originality, complex

ity and creativity. A third test devised by Barron was 

a metaphor test where subjects were given an image 

verbally and asked to provide an equivalent expression 

of the idea. Scoring was based on originality (pp. 20-21). 

Torrance (1960) developed an extensive battery of tests 

called the 'Minnesota Tests of Creative Thinking'. 

These owe much to the work of Guildford and can be 

scored for fluency, flex1bi~it}, originality and elabor

ation·. (A more detailed description is contained in 

Chapter ~.) 

Torrance's test has, after nine years of 

development been commercially available since 1966 

as the "Torrance Test of Creative Thinking". This 

test is the most widely used test of ·creativity with over 

seven hundred and fifty studies employing it, having 

been completed as at November, 1973 (Torrance, 1974, 

p. 5) • 
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Summary 

The Review of the Literature suggests that Design 

Education places great emphasis on the process that 

students go through as part of their learning experience. 

Design educators believe this process to be a more 

appropriate preparation for students entering a rapidly 

changing technological world, that the traditional skills 

based Industrial Arts courses. 

The Review of the Literature has examined the 

complex nature of creativity in terms of definitions, 

criteria for assessment, the distinction between creativity, 

intelligence and originality, the correlation between. 

creativity and personality variables and- the relationship 

between socialisation and creativity. 

It appears that the development of creative 

abiliti es · is a desirabl e educational goal and that 

various methods have been devised to achieve this end. 

A number of methods for testing creative 

potential and abilities have been developed; with one 

"The Torrance Test of Creative Thinking", having been 

widely used over an extended period. 
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CHAPTER THREE 

THE RESEARCn DESIGN 

The Methods of the Study 

This study focussed upon the problem solving 

process that occurs in design and the relationship that 

may exist between this problem solving process and 

creative thinking abilities in secondary school students. 

This chapter describes the research procedures 

used. in the· study, the instrument and the hypotheses 

tested. 

Procedures 

The main steps used in gathering data for this 

study were (a) Selecting the population {b) Selecting 
' 

the sample {c) Obtaining permission to gather the data 

and {d) Administering the instrument. 

Selecting tha Population 

The length of time that students had participated 

in the design course was an important factor in determining 

the population. 
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Year nine students were selected on the basis 

that, at the time of testing they would have completed 

five terms of their Industrial Arts elective subjects. 

This was considered sufficient experience of 

the programmes for there to be the possibility of obtain

ing a significant result from the •Torrance Test of Creative 

Thinking . 11 

Year eight was rejected as a possible population. 

At the time of testing they would.have had two terms 

participation in their elective courses. 

Year t:en was rejected as subjects on the basis 

that although they would have completed more of the 

programme than year nine, the testing would have occurred 

during the final assessment prodedures for the year ten 

School Certificate. 

The avoidance of an exam-like or test-like 

setting is important to the validity of results obtained 

from the 'Torrance Test of Creative Thinking'' (Torrance 

1974 p. 4). 

The possibility that year ten students would 

perceive the activities as an exam, and thus provide 

invalid results, was the principle reason for rejecting 

year ten as subjects for the study. 



65. 

Population Defined 

The population for the study is all year nine 

students enrolled in elective Industrial Arts subjects 

in Schools Authority high schools within the Australian 

Capital Territory. 

Selection of The Samp le 

The sample consisted of seventy sul;>jects selected 

from the fifteen year nine groups that constitute the 

population. There were sixty-six boys and four girls 

in the sample with ages ranging from fourteen to sixteen 

years. 

rn consultation with the Schools Authority 

Industrial.Arts consultant, schools were selected using 

the following criteria: 

(1) That all schools selected are located 

in similar socio-economic neighbour

hoods; 

(2) That the sample include all schools 

that offer Industrial Arts coursas 

where traditional teaching strategies 

are used; 

(3) That the sample include the school 

identified as offering Industrial 
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Arts courses employing process 

oriented teaching strategies. 

Further discussion related to the willingness of 

schools to participate in the study led to the identifica

tion of four schools. 

Each of the four s chools offered a number of 

Industrial Arts elective subjects. The decision as to 

which elective class to choose in each school was made on 

the. basis of accessibility. 

Obtaining Permission to Conduct the Study 

• 
As the study involved more than one school, 

permission to collect data was required from the Schools 

Authority. This was granted and letters were sent to 

principals by the Schools Authority to request their 

co-operation (see Appendix C). 

The permission granted by the Schools Authority 

was conditional- The Torrance Test of Creative Thinking 

is classified as a psychological test and as such must be 

administered by a psychology graduate. The tests were 

administered by a Schools Authority Counsellor. 

The Instrument 

The instrume nt us ed in thi s study was.the 
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"Torrance Test of Creative Thinking ", Figural forms A and B 

(see Appendix B). 

The figural forms of the test are designed to 

elicit responses that can be classified into four criteria. 

They are: 

(1) Fluency, the number of responses 

within a given category of responses; 

(2) Flexibility, the number of categories of 

responses; · 

(3) Originality, the number of· rare or 

unusual responses; and 

(4) Elaboration, the degree of additional 

detail applied to the response. 

Reliability 

A number of test-retest reliability studies of 

the 'Torrance Test of Creative Thinking' have been conducted. 

(Hagender, 1967), (Goralski, 1964), (Mackler, 1962) and 

(Yamamoto, 1965). 

In a three stage test-retest study Yamamoto 

obtained reliability co-efficients within the range 

.6 to .as. 
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Validity 

There have been numerous studies attempting to 

provide overall measures of validity for the"Torrance 

Test of Creative Thinking :• These studies indicate 

significant correlation between the test measures and 

other factors associated with creative behaviour. 

(Torrance, 1971). 

One investigation that provides useful evidence 

of construct validity is a study of the growth of 

creative abilities in students participating in specific 

creative activities. Success rates of students in the 

various creative programmes varied between 39% and 94% 

(Torrance 1963b). 

Administering the Ins trument 

Pre-Test 

Prior to the testing schedule being organised 

a small selection of year nine students (not those to 

be tested) were given the "Torrance Test of Creative 

Thinking ". 

This was administered under conditions similar 

to those to be observed in the testing programme. 
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This pre-test revealed no significant problems 

in the administration of the test in terms of the 
' 

instructions given, the physical setting for the tests, 
; 

or student perceptions of,. or reactions to the test. 

Preparation For Testing 

Class teachers were requested to mention to 

the sample classes that a person from the Schools 

Authority would be taking them during their lesson to try 

out a new activity. Teachers were asked to refrain from 

mentioning testing. 

Administering the Instrument 

All testing was conducted in the morning with 

the earliest test group starting at eight thirty and 

the latest finishing by eleven fifteen. 

To minimise disruption to school routines all 

tests were completed during the time when each group was 

normally scheduled for a morning double period lesson of 

the elective Industrial Arts subject. This provided 

approximately eighty minutes. Each of the two booklets 

required thirty minutes. Ten minutes was allowed for 

issuing of instructions and a further ten as a break 

between booklets. 
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Test Instructions 

Students were given the following introduction 

to the test: 

I believe you will have a let of fun 
doing the activities we have planned for 
this period. We are going to do some that 
will give you a chance to see how good you 
are at thinking up new ideas and solving 
problems. They will call for all of the 
imagination and thinking ability you have. 
So I hope that you will do your best 
thinking and enjoy yourself. (Torrance, 
197 4, p. 6) • 

Following the introduction, figural form.:A 

booklets were distributed and students requested to f i ll 

out the details on the cover. 

given: 

The following specific instructions were then 

In this booklet there are three interesting 
things for you to do. All of them will give 
you , a, chance to use your imagination to think 
of ideas and to put them together in various 
ways. In each activity, we want you to think 
of the most interesting and. unusual ideas you 
can - ideas that no one else in this group 
will think of. After you think of an idea 
keep adding to it and build it up so that it 
will tell the most interesting and exciting 
story possible. 

You will be given a time limit on each activity, 
so make good use of your time. Work fast but 
don't rush. Try to keep thinking of ideas, 
but if you run out of ideas before time is called , 
sit quietly and wait until you are told to turn 
to the next page. 
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If you have any questions after we 
start, don't speak out loud. Raise 
your hand and I shall come to your desk 
and try to answer your questions. 
(Torrance 1974, P. 7). 

Students were then requested to turn to activity 

one and read the instructions with the administrator, 

they were: 

On the opposite page is a curved shape. 
Think of a.picture or an object 
which you can draw with this shape as 
a part. 

Try to think of 
will think of. 
your first idea 
interesting and 
can. 

a picture that no one else 
Keep adding new ideas to 
to make it tell as 
exciting a story as you 

When you have completed your picture, think 
up a. name or title for it and, write it 
at the bottom of the page in the space 
provided. Make your title as cl,ever and 
unusual as possible. Use it to help you 
tell your story. (Examiners and teachers 
will write down the titles for children who 
need. such help.) 

Go ahead with your picture, making it 
different from anyone else's and making 
it tell as complete and as interesting a 
story as possible. You will have ten 
minutes. (Torrance, 1974, pp. 7..:.a.) 

At the expiration of ten minutes students were 

asked to turn to activity two and to read the following 

instructions with the test administrator: 

By adding lines to the. incomplete figures on 
this and the next page, you can sketch some 
interesting objects or pictures. Again, try 
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to think of some picture or object that 
no one else will think of. Try to make 
it tell as complete and a3 interesting a 
story as you can by adding to and building 
up your first idea. Make up an interesting 
title for each of your drawings and write it 
at.the. bottom of each block next to the 
number of the figure •. 

All right go ahead. You will have ten 
minutes. 

After ten minutes students were requested to 

turn to activity three and read the instructions with 

the test administrator. They were: 

In 'ten minutes see how many objects or 
pictures you can make from the pairs of 
straight lines below and on the next two 
pages. The pairs of straight lines 
should be the main part of whatever you 
make. With pencil or crayon add lines to 
the pairs of lines to complete your 
picture. You can place marks between the 
lines, on the lines, and outside the lines -
wherever you want to in order to make your 
picture. Try to think of things that no one 
else will think of. Make as many different 
pictures or objects as you can and put as 
many ideas as you can in each one. Make. ,them 
tell as complete and as interesting a.:5tory 
as you can. Add names or titles in the spaces 
provided. 

All right, go ahead. You have ten minutes. 
{Torrance, 1974, p. 9.) 

Booklets were collected after ten minutes and 

students given a ten minute break before completing the 

figural form B booklet. 

Figural form B was completed observing the same 

procedure as for figural form A. 
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At the completion of the testing programme all 

booklets were scored using the scoring guide. 

1972, 1974.) 

Statistical Procedures 

(Torrance, 

The raw scores for each of the eight components 

were marked and a Kruskall-Wallis analysis of variance 

performed for each component, between the four class 

groups. 

The Analysis of Variance was used to determine 

if there were any statistically significant differences 

between the sums of the four ranks on each component. 

Corrections for tied scores were made. 

The M2nn-Whitney u test was employed on those 

components where the Kruskall-Wallis test had indicated 

a significant difference between ranks. The Mann-Whitney 

U was employed to determine which group or groups were 

significantly different. 

Hypothesis Tested 

This study sought to test the hypothesis that 

students participating in Industrial Arts classes 

where problem solving teaching strategies are employed, 

would demonstrate a higher degree of creativ e thinking 

on the "Torrance Test of Creative Thinking", than 
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students in Industrial Arts classes where traditional 

teaching strategies are employed. 
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CHAPTER FOUR 

ANALYSTS OF RESULTS 

Presentation of data in the study has been 

organised in the following manner: 

(a) The data for the four components from 

each of the two forms of the "Torrance 

Test of Creative Thinking", have been 

given. This includes the statistical 

criteria, ranked scores, calculation 

of critical values and a decision on 

acceptance or rejection of the null 

hypothesis. 

(b) The result of post-hoc procedures, using 

the Mann-Whitney U test have been 

presented (see Table 9). 

(c) An analysis of the results of the 

statistical procedures has been. given. 

Analysis of the Data 

(1) Null Hypothesis. Hol: there is no statistically 

significant difference in the average score of classes 
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A, B, C and Don the fluency component of the 

Torrance Test of Cr:eative Thinking, figural form A. 

(2) Criteria for Statistical Tests: 

Level of measurement: Derived ranks. 

Population: Distribution free. 

Number of Samples: Groups A, B, C and D. 

Independent Sampling Procedure. 

(3) Significance level: Let X=.05. N=70 = the total 

number of cases in the study. 

(4) Sampling Distribution: As computed by Sharp 

(1979 pp. 244-5). His distributed approximately 

as chi square with df=K-1. 

(5) Rejection Region: The region of rejection consists 

of all values of H which are so large that the· 

probability associated with their occurrence under 

Ho for df=K-1=3 is equal. to or less than X=.05. 

(6) Calculation of Critical Values: See Table 1. 

Reference to Table E, Sharp (1979, p. 352) 

discloses the probability associated with the occurrence 

under Ho of a value as low as H=2.45, df=3 is p>.5. Since 

this probability is greater than the previously set level of 

significance, X=.05, the decision is to accept Ho. 
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TABLE 1. FORM A. FLUENCY 

KRUSKALL WALLIS ANALYSIS OF VARIANCE 

RANKS RANKS RANKS RANKS 

GROUPS A B C D 

5 5 10.5 1 
5 10.5 14.5 5 

10.5 14.5 18 5 
14.5 21.5 18 5 
14.5 27 21.5 5 
18 27 27 10.5 
21.5 27 27 38.5 
21.5 31.5 34 42.5 
27 31. 5 36 42.5 
27 34 38.5 48 
34 38.5 38.5 48 
48 42.5 42.5 48 
54.5 48 48 54.5 
60 52 48 63.S 
60 54.5 54. 5 63.5 

57.5 62 63.5 
57.5 65.5 69 
60 67.5 70 

67.5 

Ri 421 640 739 683 

Ni 15 18 19 18 

Ri 2 
11,816 22,755.5 28,743.2 25,916 -n 

H 
12 [11,816 22,755.5 + 28,743.2 + 25,9161-3(71) = + (70 (71) 

H - 2.44 

H corrected for ties= 2.45 



78. 

Analy sis of the Data 

(1) Null Hypothesis. Ho2: there is no statistically 

sifnificant difference in the average score of 

classes A, B, C and Don the flexibility component 

of the Torrance Test of Creative Thinking, figural 

form A. 

(2) Criteria for Statistical Tests: 

Level of measurement: Derived ranks. 

Population:, Distribution,, free. 

Number of Samples: Groups A, B, C and D. 

Independent Sampling procedure. 

(3) Significance level: Let X=.05. N=70 = the total 

number of cases in the study. 

{4) Sampling Distribution: As computed by Sharp 

(1979 pp. _ 244-5). His distributed approximately 

as chi square with df=K-1. 

(5) Rejection Region: The region of rejection consists 

of all, values of H which are so large that the 

probability associated with their occurrence under 

Ho for df=K-1=3 is equal to or less than X=.05. 

(6) Calculation of Critical Values: See Table 2. 
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TABLE 2. FORM A. FLEXIBILITY 

KRUSKALL WALLIS ANALYSIS OF VARIANCE 

RANKS 

B 
B 
8 

A 

14.5 
14.5 

20 
20 
25 
30 
30 
36 
40 
49 
60 
62 

425 

15 

RANKS 

B 

2.5 
8 

14.5 
20 
25 
69 
30 
30 
30 
36 
40 
40 
49 
49 
49 
49 
60 
65 

666 

18 

RANKS 

C 

2.5 
8 

20 
20 
55.5 
20 
20 
25 
30 
30 
36 
43.5 
43.5 
43.5 
49 
55.5 
55.5 
65, 
68 

690.5 

19 

RANKS 

1 
8 
8 
8 
8 

D 

14.5 
36 
36 
43.5 
49 
55 .. 5 
55.5 
55.5 
60 
65 
65 
65 
70 

695.5 

18 

Ri 2 
. 12,041.6 

Ill. 
24,642 25,094.2 26,873.3 

H = 12 [12,041.6+24,642+25,094.2+26,873.3]-3(71) 
70 (71) 

H = 1.05 

H corrected for ties= 1.06 
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Reference to table E, Sharp, (1979, p.352) 

discloses the probability associated with the occurrence 

under H
0 

of a value as low as H = 1.06, df = 3 is 

p).7. Since this probability is greater than the 

previously set level of significance,= .05, the 

decision is to accept H. 
0 

Analy sis of the Data 

(1) Null Hypothesis. H
03

: there is not statistically 

significant difference in the average score of 

classes A,·B, C and Don the Originality component 

of .the "Torrance Test of Creative Thinkino", 

figural form A. 

(2) Criteria for Statistical Tests: 

Level of measurement: Derived ranks. 

Population: Distribution free. 

Number of Samples : Groups A, B, C and D. 

Independent Sampling procedure. 

(3) Significance level. Let CC= .OS. N = 70 = the 

total number of cases in the study. 

(4) Sampling Distribution: As computed by Sharp . 

(1979 pp. 244-5}, His distributed approximately 

as chi square with df = K-1. 
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TABLE 3. FORM A. ORIGINALITY 

KRUSKALL WALLIS ANALYSIS OF VARIANCE 

RANKS RANKS RANKS RANKS 

GROUPS A B C D 

1 2.5 2.5 2.5 
2.5 29.5 5.5 10.5 
8 29.5 5.5 12 

10.5 35 8 15 
1.5 35 8 1.5 

15 35 21.5 25 
15 38 21.5 25 
18.5 43.5 25 32 
18. 5 43.5 29.5 42 
20 45.5 29.5 49 
25 45.5 40 50. 5 
35 47.5 40 50.5 
35 52 40 58 
56 53.S 47.5 60 
58 58 s~.s 64 

62 56 65.5 
62 56 67 
69 62 68 

65.5 

Ri 333 809 617 711.5 

ni 15 18 19 18 

Ri 2 

ni 7,392.6 36,360 20,036.2 28,124 

H = 12 [7,392.6+36,360+20,036.2+28,124]-3(70+1) 
70 (71) 

H = 8.92 

H corrected for ties= 8.936 
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(5) Rejection Region 

' 
The region of rejection consists of all values 

of H which are so large that the probability 

associated with their occurrence under H for 
0 

df = K-1 = 3 is equal to or less than OC = . 05. 

(6) Calculation of Critical Values: 

See Table 3. 

Reference to table E in Sharp (1979-, p.352) discloses 

that the probability associated with the occurrence 

under H
0 

of a value as large as H = 8.9, df = 3 is 

p < .02. Since this probability is smaller than the 

previously set level of significance, CC:= . OS, the 

decision is to reject H
0

• 

Analy sis of the Data 

(1) Null Hypothesis. H04 there is no statistically 

significant difference in the average score of 

classes A, B, C and D. on the elaboration 

component of the 'Torrance Test of Creative 

Thinking ", figural form A. 

{2) Criteria for Statistical Tests: 

Level of measurement: Derived ranks. 



83. 

Population: Distribution free. 

Number of Samples: Groups A, B, C and D. 

Independent Sampling procedure. 

(3) Significance level. Let oC= .05. N = 70 =- the 

total number of cases in the study. 

(4) Sampling Distribution. As computed by Sharp 

(1979, pp. 244-5), His distributed approximately 

as chi. square with df = k - 1 = 3 is equal to or 

less than.CC = . 05. 

(5) Calculation of Critical Values: 

See Table 4. 

Reference to table E, Sha.rp ( 1979, p. 352) discloses 

that the probability associated with the occurrence 

under H of a value as large as H = 9.43, df = 3 is 
0 

p (.02. Since this probability is smaller than the 

previously set level of signifi·cance, c:£ = . 05, the 

decision is to reject H. 
0 

Analysis of the Data 

(1) Null Hypothesis~ H05 : There is no statistically 

significant difference in the average score of classes 

A, B, C and D. on the fluency component of the 
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TABLE 4. FORM A. ELABORATION 

KRUSKALL WALLIS ANALYSIS OF VARIANCE 

GROUPS 

Ri 

ni 

RANKS 

A 

4.5 
4.5 
6 
7 
9 

26 
28 
29 
30.5 

33.5 
36.5 
38 
47 
49.5 
56 

405 

Ri 2 

ni 10,935 

RANKS 

B 

11 
16 
20.5 
30.5 
32 
33 •. 5 
36.5 
39 
40.5 
46 
52 
53.5 
53. 5 
58 
59 
60 
65 
66'..5 

773 

18 

33,196 

RANKS 

C 

3 
10 
12 
13.5 
13.5 
57 
18 
19 
20.5 
22 
23 
24 
27 
35 
42.5 
44. 
45 
49.5 
63 

541. 5 

19 

15,432.7 

RANKS 

1 
2 
8 

D 

16 
16 
70 
25 
40.5 
42.5 
49.5 
49.5 
55 
61.5 
61. 5 
64 
66.5 
68 
69 

765.5 

18 

32,555 

H = 12 [10,935+33,196+15,432.7+32,5551-3(71) 
70(71) 

H = 9.42 

H corrected for ties= 9.43. 
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"Torrance Test of Creative Thinking •, figural form 

B. 

(2) Criteria for Statistical Tests: 

.Level of measurement: Derived ranks. 
~-

Population: Distribution free. 

Number of Samples: Groups A,B, Cando. 

Independent Sampling procedure~ 

( 3) Significance level . Let oe = . 0 5. N = 70 - the 

total number of cases in the study. 

(4) Sampling Distribution. As computed by Sharp 

(1979 pp. 224-5), His distributed approximately 

as chi square with df = k-1. 

(5) Rejection Region. 

The region of rejection consists of all values of H 

which are so large that the probability associated 

with their occurrence under H
0 

for df = k - 1 = 3 

is equal to or less than OC= .05. 

(6) Calculation of Critical Values. 

See Table 5. 
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TABLE 5. FORM B. FLUENCY 

KRUSKALL WALLIS ANALYSIS OF VARIANCE 

RANKS RANKS RANKS RANKS 

GROUPS A B C D 

5.5 8.5 1 5.5 
8.5 11 2.5 7 

12.5 12.5 2.5 8.5 
17 17 4 17 
23.5 17 21 17 
23.5 27 23.5 17 
41 30.5 27 17 
41 35 30.5 23.5 
46 35 30.5 27 
51 41 35 30.5 
58.5 41 41 35 
61.5 41 46 41 
61-5 46 51 48.5 
66.5 48.5 54.S 51 
35 54.5 54 . .5 57 

54. 5· 61. 5 61. 5 
58.5 66.5 66.5 
70 66~5 69 

66.5 
'l 

Ri 552.5 648.5 685.5 599.5 

ni 15 18 19 18 

Ri 2 
20,350.4 23,364 24,732.1 19,966.6 ni 

H = 12 (20,350.4+23,364+24,732.1+19966.6]~3(71) 
70(71) 

H = .5 

H corrected for ties= .502 
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Reference to Table E, Sharp, (1979, p. 352) 

discloses the probability associated with the 

occurrence under H
0 

of a value as low as H = .502, df = 3 

is p) .9. Since this probability is greater than the 

previously set level of significance, ~ = . 05, the 

decision is to accept H. 
0 

Analysis of Data 

(1) Null Hypothesis. H06 : there is no statistically 

significant difference in the average- score of 

classes A, B, c· and Don the flexibility 

component of the "Torrance Test of Creative 

Thinking 11 
, f .igural form B. 

(2) Criteria for Statistical Tests: 

Level of measurement: Derived ranks 

Population: Distribution free. 

Number of Samples: Groups A, B, C and D. 

Independent Sampling procedure. 

(3) Siqaificance level. Let oC = • 05. N = 70 = the 

total number of cases in the study. 

(4) Sampling distribution . As computed by Sharp 

(1979 pp.244-5), His distributed approximately 

as chi square with df = k - 1. 
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(5) Rejection Region 

The region of rejection consists of all values 

of H which are so large that the probability 

associated with their occurrence under H for 
0 

df = K - 1 = 3 is equal to or less than 

CX: = .OS. 

(6) Calculation of Critical Values: 

See Table 6. 

Reference to Table E, Sharp (1979, p . 352) 

discloses that the probability associated with the 

occurrence under H of a value as low as H = 1.81, 
0 

df = 3 is p) .7. Since this probability is greater than 

the previously set level of significance, oC = . OS, 

the decision is to accept H
0

• 

Analysis of the Data 

(1) Null Hypothesis. H07 : there is no statistically 

significant difference in the average score of 

classes A, B, C and Don the originality 

component of the .,Torrance Test of Creative 

Thinking ", figural form B. 



GROUPS 

15 
16 
17 
18 
19 

Ri 

ni 
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TABLE 6. FORM B. FLEXIBILITY 

KRUSKALL WALLIS ANALYSIS OF VARIANCE 

RANKS RANKS RANKS 

A B C 

6.5 4.5 1.5 
8.5 12.5 1.5 

12.5 12.5 3 
18 18 4.5 
18 18 18 
23 28.5 23 
28.5 28.5 28.5 
33.5 38.5 33.5 
33.5 38.5 38.5 
33 .5 45 38.5 
38~5 52 45 
45 52 45 
52 52 5z 
63.5 58 52 
63.5 58 58 

66 58 
67 61. 
70 68 

69 

478 719. 5 698.. 5 

15 18 19 

Ri 2 15,232.2 28,760 25,679 
ni · 

RANKS 

D 

6.5 
8.5 

12.5 
12.5 
12.5 
23 
23 
23 
28. S 
28.5 
38.5 
45 
45 
45 
52 
58 
63.5 
63.5 

598 

18 

19,273.3 

12 H - -~~-
70 (7L) [15,232.2+28,760+25,679+19,273.3)-3(70+1) 

H = 1.8 

H corrected for ties= 1.81 
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(2) Criteria for Statistical Tests: 

Level of measurement: Derived ranks. 

Population: Distribution free. 

Number of Samples: Groups A, B, C and D. 

Independent Sampling Procedure. 

(3) Significance level. Let OC= .OS. N = 70 = the 

total number of cases in the study. 

(4) Sampling Distribution. As computed by Sharp 

(1979, pp.244-5), His distributed approximately 

as chi square with df = k - 1. 

( 5) Rejection Region. 

The region of rejection consists of all values 

of H which are so large that the probability 

associated with their occurrence under H for 
0 

df = k - 1 = 3 is equal to or less than 

CX:::= .OS. 

(6) Calculation of Critical Values: 

See Table 7. 

Reference to table E, Sharp, (1979, p.352) discloses 

the probability associated with the occurrence under H 
0 
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TABLE 7 • FORM B. ORIGINALITY 

KRUSKALL WALLIS ANALYSIS OF VARIANCE 

RANKS RANKS RANKS RANKS 

GROUPS A B C D 

4 17.5 6 1 
4 25 7.5 2 
4 29 13.5 10.5 
7.5 31.5 15 21.5 
9 37 17.5 25 

10.5 39.5 21. 5 31.5 
12 39.S 21.5 34 
13.5 43. 5 21.5 34 
16 46.5 27 39.5 
19 48.5 29 43.5 
29 54.5 39.5 51. 5 
34 54.5 50 53 
43.5 57 .5 51.5 57.5 
46.S- 57. 5 60 57.5 

62 66 61 
64.5 67 63 
70 68 64.5 

69 

Ri. 277.5 826.5 687 694 

ni 15 18 19 18 

Ri 2 
5,133.7 37,950.1 24,840.4 26-, 757. 5 -.-

Ill. 

H == 12 [S,133.7+37,950.1+24,840.4+26,757.5)-3(71) 
70(71) 

H = 15.6 

H corrected for ties= 15.62 
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of a value as large as H = 15. 62, df = 3 is p ( . 001 . 

Since this probability is smaller than the previously 

set level of significance, OC= • 05, the decision is 

to reject H. 
0 

Analysis of the Data 

(1) Null Hypothesis. H08 : is not statistically 

significant difference in the average score 

of classes A, BC and Don the elaborat,ion component 

of the "Torrance Test of Creative Thinking ", 

figural form B. 

(2} Criteria for Statistical Tests: 

Level of measurement: Derived ranks. 

Population: Distribution free. 

Number of Samples: Groups A, B, C and D. 

Independent Sampling procedure. 

(3) Significance level. Let CC= .05. N = 70 = the 

total number of cases in the study. 

(4) Sampling Distribution. As computed in Sharp 

(1979, pp.244-5), His distributed approximately 

as chi square with df = k - 1. 

(5) Rejection Region 

The region of r e jection consists of all values 
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TABLE 8. FORM B. ELABORATION 

KRUSKALL WALLIS ANALYSIS OF VARIANCE 

RANKS RANKS RANKS RANKS 

GROUPS A B C D 

2 26 1 3 
6.5 33 4 6.5 
8 34 5 11 
9 41 12 17 

10 41 13.5 17 
13.5 44.5 17 20 
15 47 20 22-
20 54. ·23 28 
28 55 24 28 
30 56 25 31.5 
35.5 59 31.5 37.5 
35.5 60 37.5· 41 
46 61.5 39 43 
57 63 44.5 49 
61. 5 66.5 48 50.5 

66.5 50. 5 58 
68 52 65 
70 53 69 

64 

Ri 377.5 946 552.5 567 

ni 15 18 19 18 

Ri 2 
9,500.4 49,717.5 16,066.1 17,860.5 ni 

H = 12 
70(71) [9,500.04+49,717.5+16,066.1+17,860.5]-3(71) 

H = 11.9 

H corrected for ties= 11.93 
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of H which are so large that the probability 

associated with their occurrence under H for 
0 

df = k - 1 = 3 is equal to or less then OC = . O 5. 

Calculation of Critical Values: 

See Table 8. 

Reference to Table E (Sharp, 1979 p. 352) 

discloses that the probability associated with the 

occurrence under H
0 

of a value as large as H = 11 . 9, 

df = 3 is p (. O 1. Since this probability is smaller than 

the previously set level of significance, Cl::.= .OS, the 

decision is to reject H ~ 
0 

Analysis of Results 

On the basis of the results of the Kruskall

Wallis analysis of variance, the null hypothesis was 

accepted for the following components of the "Torrance 

Test of Creative Thinking ", fluency form A, fluency 

form B, flexibility form A and flexibility form B. The 

analysis indicated that there was no statistically 

significant difference in the sum of the four ranks 

on each of the above components. 



COMPONENT 

Originality A 

Originality B 

Elaboration A 

Elaboration B 

95 . 

TABLE 9. POST HOC PROCEDURES 

MANN WHITNEY U TEST 

GROUPS u CRITICAL 

!. 
B, A 37* 88 
B, C 114.5* 116 
B, D 144.5 109 

B, A 25* 88 
B, C 123 116 
B, D 130.5 109 

B·, A 64 .S*· 88 
B.,. C 95.5* 116 
B, D 148· 109 

B, A 36. S*' 88 
B, C 54·. 5* 116 
B, D 70* 109 

VALUES 

In all cases, the decisio n to reject the null hypothesis 

was based on a .OS level of significance. An asterisk (*) 

is used as a reference mark to indicate significance. 
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. 
On the basis of the Kruskall-Wallis 

analysis of variance, the null hypothesis was rejected 

for the following components: originality form A, 

originality form B, elaboration form A and 

elaboration form B. The analysis indicated that a 

statistically significant difference in the sum of 

the four ranks, on each of the above components, 

existed. 

The Mann-Whitney U test was employed to 

determine which rank or ranks were significantly different. 

Reference to Table 9 reveals the following 

information. 

On the originality A component, the score for 

group Bis significantly different to the scores of groups 

A and C but not group D. 

On the originality B component, the score for 

group Bis significantly different to group A but not 

groups C or 0. 

On the elaboration A component, the score for 

group Bis significantly different to groups A and C but 

not to Group D. 
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On the elaboration B component, the score for 

group Bis significantly different to groups A, C and D. 
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CHAPTER FIVE 

'SUMMA~, CONCLUSTONS AND RECOMMENPATIONS 

SUMMARY 

The purpose of this study has been to investi

gate the nature of the relationship between creative 

thinking abilities and teaching strategies employed in 

an Industrial Design Course. 

There has, for some years, been controversy 

as to the value of design based courses in Industrial 

Arts. These courses rely heavily on problem solving 

based teaching strategies and a process approach to 

learning. 

Supporters of design courses believe them to be 

a suitable preparation for youryg::-people leaving school 
; 

and entering a world characterised by rapid rates of 

social and technological change. 

There has been some opposition from those 

teachers who prefer traditional, directed teaching 

strategies in Industrial Arts. 

The review of the literature detailed the devel

opment of design education and outlined its present 

position in the curriculum. 
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The nature of creativity was investigated 

in terms of definitions, criteria for assessing creative 

activities or products and the relationship between 

creativity and intelligence. Methods of assessing creative 

thinking abilities in high school age children concluded 

the review- of the literature. 

The instrument used in this study was the 

"Torrance Test of Creative Thinking " Figural forms A and B. 

The population for the study is all year nine 

students enrolled in. elective Industrial Arts subjects in 

Schools Authority high schools within the Australian 

Capital Territory. 

Four schools were used in the sample. One elective 

Industrial Arts class was selected from each school. This 

provided three groups from schools employing traditional 

Industrial Arts teaching strategies and one group from 

schools where a qesign approach is used. 

The instrument was administered over a ten. day 

schedule. The results were analysed using an analysis 

of variance to determine if any significant differences 

existed in the sum of the ranks for each of the four 

components of the two forms of the instrument. 
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FINDINGS 

The hypothesis generated eight questions 

regarding creative thinking abilities. The answers to 

these questions are set out below. 

{l) There was no statistically significant 

difference between the scores of students 

in Industrial Design and students in 

traditional Industrial Arts courses in the 

ability to think creatively, as. measured 

by the fluency component, form A of the 

"Torrance Test of Creative Thinking". 

(2) There was no. statistically significant 

difference between the scores of students 

in Industrial Design and students in 

traditional Industrial Arts· courses in the 

ability to think creatively as measured by 

the flexibility component, form A of the 

"Torrance Test of Creative Thinking". 

(3) There was a statistically significant 

difference between the scores of students 

in Industrial Design and students in 

traditional Industrial Arts courses in the 

ability to think cre atively as measured 

by the originality component, form A of the 

"Torrance Test of Creative Thinking". 
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(4) There was a statistically significant 

difference between the scores of students 

in Industrial Design and students in 

traditional Industrial Arts courses in the 

ability to think creatively as measured by 

the elaboration component, form A of the 

"Torrance Test of Creative Thinking". 

(5) There was no statistically significant 

difference between the scores of students 

in Industrial Design and students in 

traditional Industrial Arts courses in the 

ability to think creatively as measured by 

the fluency component, form B of the 

"Torrance Test of Creative Thinking". 

(6) The~e was no statistically significant 

difference between the scores of students 

in Industrial Design and students in 

traditional Industrial Arts courses in the 

ability to think creatively as measured by 

the flexibility component, form B of the 

"Torrance Test of Creative Thinking". 

(7) There was a statistically significant differ

ence between the scores of students in 

Industrial Design and students in tradi tional 

Industrial Arts courses in the ability to 
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think creatively as measured by the 

originality component, form B of the 

"Torrance Test of Creative Thinking ". 

(8) There was a statistically significant 

difference between the scores of students 

in Industrial Design and students in 

traditional Industrial Arts courses in the 

ability to think creatively as measured by 

the elaboration component, form, B of the 

"Torrance Test of Creative Thinking". 

Post-Hoc procedures were applied to those results 

where the null hypothesis was rejected, to determine which 

group was significantly different within the four groups. 

The results of this procedure are shown below (see Table 9 

for complete data) • 

(1) Group B (the Design group) was statistically 

significantly different to groups A and c, 

(but not D), on the originality component, 

form A. 

(2) Group B was statistically significantly 

different to group A, (but not groups C 

or D), on the originality component, 

form B. 
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(3} Group B was statistically significantly 

different to groups ·A and B (but not D), 

on the elaboration component, form A. 

(4) Group B was statistically significantly 

different to A, C and Don the elaboration 

component, form B. 

The above results indicated a number of anomalies 

in that the A and B forms of the figural tests should 

provide similar results. 

In an attempt to discover the reasons for the 

anomalies in the results the following· steps were taken. 

Firstly, the testing schedule was examined to determine if 

any events had occurred that may account for the results 

(see Appendix D). Secondly, an interview with the senior 

teacher at school D, was arranged. In this interview the 

following questions were asked. 

(1) What subjects did the students in group D 

study on the other elective lines; 

(2) How much student movement between elective 

subjects existed, that is, the number of 

students who have joined or left the D 

group since its formation; and 

(3} Were there any problem solving based courses 

in the school. 
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The answers to questions asked provided an 

answer to question (3), in that, problem solving appeared 

to be of greater importance as a teaching strategy in 

Science than was previously believed to be the case. 

CONCLUSIONS 

the conclusions are presented below, in terms 

of the four components that make up the "Torrance Test of 

Ct"eative Thinking1
' and their relevance to the design process. 

(1) The design process does not: demand a high 

degree of fluency from students in the 

responses they provide to problems presented. 

This is probably due in part, to the system 

of providing a brief which defines an 

object to be produced. Students are not 

usually presented with materials and 

requested to suggest multiple uses for those 

materials. 

(2) The nature of the design brief does not 

demand or encourage great flexibility on the 

part of the student. This relates to the 

absence of a significant fluency component. 

Without fluency (the ability to produce a 

great number of different responses to a 

given problem), there can be no flexibility 
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(the number of responses within a great 

number of responses that can be classified 

as different in kind). 

(3) Originality is an important factor in 

Industrial Design. This may in part be due 

to the need, on the part of the student, 

to find solutions that are personally and 

individually possible. Industrial Design 

students do not have a uniform and set 

range of practical skills and need to 

provide design solutions that take into 

account thei~ individual strengths and 

limitations • • 

(4) Elaboration, in the form of visual 

description is central to the students' 

articulation of design ideas and concepts, 

and evidence of a capacity to solve problems 

in three dimensional design. 

(5) Finally, Torrance (1974) makes the point that 

the four components of the "Torrance Test of 

Creative Thinking" should be treated 

individually to provide a creativity profile 

rather than an average score or sum total 

of all components combined (p. 9). 
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In this context it can be said that the 

Industrial Oesign students displayed a higher degree of 

creative thinking ability than those students studying 

traditional Industrial Arts subjects. This ability was 

evident in the scores for originality and elaboration which 

appear to be central concepts in the Design course . 

RECOMMENDATIONS 

There is an almost. total lack of research in 

design. education. With this observation, and. the results 

of this study in mind, the following recommendations are 

made. 

{1) There is a. need for studies into the nature 

of the design process •. 

{2} There is a need for more extensive studies 

involving pre and post testing to determine 

developmental effects on students of design 

education courses. 

(3) Studies are necessary to determine if the 

"preparation for life", aims of design 

education are being met. 

(4} The study should be replicated using a 

different creativity test. 
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DEF'INITIONS OF TERMS 

Industrial Arts: The departmental title for the 

practical subjects of Woodwork, Metalwork, Technica.1• 

Drawi:P.g and Industrial Design. In New South Wales 

secondary schools Industrial Arts also refers to a 

year 9 and 10 course which is simila~ to the 

Industrial Design course in this study. (N.S.W. Dept. 

of Educ. 1974.) 

Industrial Design: A secondary school practical subject 

that uses a process oriented teaching strategy within 

a. problem solving framework. (O'Connell Education 

Centre, 1975.) 

Creative Abilities:- The operational definition uses four 

components. They 

and elaboration. 

are:- fluency, flexibility, originality 

(Torrance, 1974.) 

Visual Description: Sketches of objects_ or a sequence 

indicating the stages in the construction of an object; or 

method of assembly of an object containing multiple parts. 

Traditional Teaching Methods: Teacher directed activities 

organised around t he completion of set projects or exercises. 

Problem solving: The basic process of identifying a 

problem or need and then testing a proposed solution. 

(Green, 1974.) 
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TORRANCE TEST OF CREATIVE THINKING 

FIGURAL FORMS A AND B 
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FIGURAL FORM A 

Activity 1. PICTURE CONSTRUCTION 

On the opposite page is a curved shapP.. Think of a. picture or an object which you can 
draw with this shape as a part. 

Try to think of a picture that no one else will think of. Keep adding new ideas to your first 
idea to make it tell as interesting and as exciting a story as you can. 

When you have completed your picture, think up a name or title for it and write it at the 
bottom of the page in the space provided. Make your title as clever and unusual as possible. 
Use it to help telfyour story. 



117. 

• 

YOUR TITLE:,. _____________________ _ 
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Activity 2. PICTURE COMPLETION 

By adding lines to the incomplete figures on this and the next page, you can sketch some 
interesting objects or pictures. Again, try to think of some picture or object that no one 
else will think of. Try to make it tell as complete and as interesting a story as you can 
by adding to and building up your first idea. Make up an interesting title for each of your 
drawings and write it at the bottom of each block next to the qumber of the figure. 

,. 

! . _______________ _ 2. _______________ _ 

3. _______________ _ 4. _______________ _ 
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5. _____________ 6. ____________ _ 

-J 
7. _____________ 8---- ---------~ 

9. _ ____ ______ _ _ 10. _____ _______ _ 
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Activity 3. LINES 

In ten minutes see how many objects or pictures you ca11 make from the pairs of straight 
!ines below and on the next lwo pages. The pairs of straight lines should be the main 
part of whatever you make. With pencil or crayon acid lines to the pairs of lines to com
plete your picturt>. You can place marks between the lines. on the lines, and outside the 
lines-wherever you want Lo in order lo make your picture. Try to think of things that 
no one else will think of. Make as rnany different pictures or objects as you can and put 
as many ideas as you can in each one. \-lake them tell as complete and as interesting a 
story as you c-a11. Add names or titles in the spaces provided. 

l.. _______ _ 2. __________ _ :t _ _______ _ 

4. _________ _ 5. ______ ___ _ 6. ________ _ 
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i ., ________ _ 8. ________ _ 9. _______ _ 

10. ________ _ l !. ________ _ 

13. ________ _ 14. ________ _ 15. _______ _ 

16. ________ _ 17. ________ _ 18. _______ _ 

GO ON TO NEXT PACE 
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19. ________ _ 20. _________ _ :! I. ________ _ 

22. _________ _ 24. ________ _ 

25. ________ _ 26. __________ _ 27. _______ _ 

28. ______ __ _ 29. ________ _ 30. ______ _ 



123. 

YOUR TITLE: ______________________ _ 
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FIGURAL FORM B 

Activity I. PICTURE CONSTRUCTION 

On the opposite page is a curved shape. Think of a picture or an object which you can draw 
with this shape as a part. 

Try to think of a picture that no one else will think of. Keep adding new ideas to your first 
idea to make it tell as interesting and as exciting a story as you can. 

When you have completed your picture, think up a name or title for it and write it at the 
bottom of the page in the space provided. Make your title as clever and unusual as possible . 
Use it to help tell your story. 

/ 
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Activity 2. PICTURE COMPLETION 

By adding lines to the incomplete figures on this an<l the next page, you can sketch some 
interesting objects or pictures. Again, try to think of some picture or object that no one 
else will think. of. Try to make it tell as complete and as interesting a story as you can 
by adding to and building up your first idea. Make up an interesting title for each of your 
drawings and write it at the bottom of each block next to the number of the figure. 

_____ 7 
! . _______________ _ 2. _______________ _ 

3. _______________ _ 4. _______________ _ 
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5, ______________ O, ______________ I 

i, ______________ ,8. ______________ I 

9, _____________ _ 10. ____________ _ 
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Activity 3. CIRCLES 

In ten minutes see how many objects or pictures you can make from the circles below 
and on the next page. The circles should be the main part of whatever you make. With 
pencil or crayon add lines to the circles to complete your picture. You can place marks 
inside the circles, outside the circles, or both inside and outside the circles-wherever you 
want to in order to make your picture. Try to think of things that no one else will think 
of. Make as many different pictures or objects as you can and put as many ideas as you 
can in each one. Make them tell as complete and as interesting a story as you can. Add 
names or titles below the objects. 
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LETTER OF AUTHORITY TO CONDUCT STUDY 
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-i"~:t 
Reference: 

Conroe•. 

Te!eor,one: 

Dr. Adrian Fordham 

478 633 

28 April , 1983 

Dear 

Thank you for contacting us about your intended study ___________ _ 

Approval is granted for your study to be undertaken in the ACT government 
school system. Might r suggest that you make appointments with the principals 
of schools in· your sample and seek their cooperation? While the study does 
not form part of the. research program of the Evaluation and Research Section 
the findings of your study will be of interest to staff in this section, 
particularly those concerned with student assessment. 

We wish you well. 

Yo u rs s in ce re 1 y • 

ADRIAN FORDHAM (Dr) 

Office of the Macarthur House. Northbourne Avenue. Lynehorn 
PO Box 20, C:v1c Square, ACT 2608. Teiex: ACTSA AA.62600. Telephone: (062) 490 211 



Reteref'\ce: 

Or. Adrian Fordham 

478 633 
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28 Apri 1 • 1983 

Dear Mr Searle, 

Mr Howard Middleton, a M. ed. student at the 
C.C,.A.E. has been granted permission to conduct a study 
in the A.C.T. Government school. system. While the study 
does not form part of the research program of the 
Evaluation and Research Section, the findings of the 
study will be of interest to staff in. this section, 
particul.1rly those concerned with student assessment. We 
would appreciate any assistance you may be able to give to 
Mr Middleton. . 

Yours sincerely, 

ADRIAN FORDHAM (Dr} 

Office of the Mac arthur Ho use. Northbourne Avenue, Lynehorn. 

PO Box 20, C ,v,c Square, ACT 2608. Telex: ACTSA AA62600, Telephone (062) 490 211 
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TEST SCHEDULE 

Group A Monday 27.9.82 9.15 - 10.40 AM 

Group D Thursday 30.9.82 8.30 - 9.50 AM 

Group C Monday 20.9.82 10.20 - 11.40 AM 

Group B Tuesday 21.9.82 9.15 -· 10.40 AM 
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APPENDIX E 

SAMPLE DESIGN BRIEF 

/ 
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INDUSTRIAL DESIGN BRIEF 

HANDLES 

Year 8 

Many of the everyday objects we use have parts 

that are designed as handles. Some examples are: 

knives, forks, spoons, saucepans, doors, shovels and 

cans. Many of these handles are unsuitable for ·the job 

they were designed for. What are some of the problems 

a designer has to face when designing handles? 

1. 

2. 

3 . 

4. 

s. 

6. 

7. 

BRIEF 

You are to design and construct a device that 

can be used for scoring acrylic sheet p~ior to snapping 

it to size. You will be supplied with a piece of timber 

approx. 30 mm x 30 mm x 100 mm and a piece of blade 

material. Before sketching up possible solutions you 



136. 

may use the clay supplied to test out shapes. What things 

will you need to consider with your design? 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

B • 




