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CHAPTER 1 

RESEARCH FRAMEWORK AND PROBLEM STATEMENT 

'No one can deny, of course, that, in certain respects, modern technology is brilliantly 

successful. Certainly, the modern massproduced automobile is a technological triurnph­

up to a point. The dividing line between succes and failure is the factory door. So long 

as the automobile is being constructed, it is a technologkal succes. The numerous párts 

are designed, shaped, fitted together- and the whole assemblage works. However, once 

the automobile is allowed out of the factory into the environment, it is a shocking 

failure. It then revails itself as an agent which has rendered urban air carcinogenic, 

burderned human bodies with nearly toxic levels of carbon monoxide and lead, 

embedded pathogenie particles of asbestos in human lungs, and has contributed 

significantly to the nitrate pollution of surface waters' (B. Commoner, Technology and 

the Natura! Environment, in: Changing Attitudes toward American Technology, Thomas 

Parke Hughes (ed.), 1975, p. 61. Reprinted from The Architecturai Forum, 130, June 

1969, 69-73). 

Introduetion 

The aim of the first chapter is to introduce the theme of this study 'pupils' attitude 

towards technology'. The theme links with developments in society (section 1.1) and the 

worldwide introduetion of technology as a school subject in general education (section 

1.2). In section 1.3 the problem statement and research questions are formulated. An 

historica! outline of the attitude study and the content of this dissertation are discussed 

in the sections 1.4 and 1.5. 

1.1 Developments in society 

In our society technology bas an important positlon. Technology is affecting our life 

more and more. We find ourselves faced with both positive and negative aspects of 

technology. 

There has been technology as long as there bas been human beings. We may posit that 

in the past technology was as indispensible as it is now. But the characteristic of present 

developments is the great speed at which technological changes come about and new 

techniques are introduced, and also the social consequences they have. 
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1.2 Technology as a school subject 

Tbe societal developments mentioned above justify tbe introduetion of technology as a 

separate subject in general education, as intended for the Netherlands by the Minister of 

Education in a Bill now before Parliament (April 1989). Technology as a school subject 

in general education teaches pupiJs to understand better the technological world around 

us. But education in technology can also contribute to tbe development of a more 

positive attitude towards tecbnology. In the Netherlands, and also abroad, the demand 

for technology as a school subject, both in primary and in secondary education, bas 

increased considerably. Many countries around us have introduced the subject already. 

In tbe Netherlands tbe process proceeds with great difficulty and it may take years 

before tecbnology is taugbt to all pupils. Because technology as a school subject has no 

tradition and there is a lot of indistinctness about the contents of the subject, research 

and curriculum development are important. It is in this context tbat we have carried out 

research into pupils' opinions about and attitudes towards technology. To develop the 

education in technology in such a way tbat it gives pupiJs a fairly balanced concept of 

technology, it is necessary to know wbat the pupils' attitude is at the beginning of 

technology education. Little research bas been done in tbis field. A lot of research has 

been done into the pupils' attitude towards science (Schibeci 1984), far less into tbe 

pupils' concept of science, and very little into the pupils' concept of and attitude towards 

technology (Angele 1976, Breakweil et al 1986, Page et al 1980, Nasb et al 1984). 

1.3 Problem statement and research questions 

We would like to contribute to the development of technology in education by doing 

research into attitudes towards technology among young people. The main argument we 

use to justify tbis research is tbat it permits and facilitates curriculum development that 

is more student-centered tban subject matter-centered. It confronts pupils' views, 

interests and needs witb tbe views of others, e.g. experts (Mottier 1986, Todd 1986). In 

view of tbe various (affective) cboices boys and girls make it is important to pay 

attention to the differences in tbe attitude of boys and girls. This resulted in tbe 

following (genera!) problem statement for this research: 

What is the attitude of boys and girls towards technology? 
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As part of the project Physics and Technology (1984-1988) Raat and De Vries (1985) 

investigated the attitude towards technology among a specific target group: pupils of 13 

to 15 years old in avo-vwo1
• This group of pupils did oot have technology education. The 

attitude towards technology was investigated by means of a questionnaire. PupiJs could 

express their opinions on items representing various aspects of technology. The chosen 

aspects of technology were derived from interviews with the pupils. The questionnaire 

was oot built up with (attitude) scales and no distinction was made between affective, 

cognitive and conative components of the attitude towards technology. From the scores 

on items of the questionnaire it appears that this group of pupils has a positive attitude 

towards technology, but that their concept of technology is rather limited (see also page 

9). Furthermore differences between boys and girls are found: boys have a more positive 

attitude towards technology than girls and boys have a broader concept of technology 

than girls (Raat and De Vries 1985). The results of this research were used for the 

development of course material. 

The study of Raat and De Vries resulted in two general questions: 

1. do the results also hold for pupiJs of other age groups and other school types? 

2. is it possible to use the questionnaire abroad to measure the attitude towards 

technology? 

· In this dissertation one cao find answers on these questions. Three research questions in 

this thesis are derived from the first general question, and one research question from 

the second general question. The research questions are described below. 

1.3.1 Research questions 1-3 

The first general question cao be answered if an attitude instrument is developed with 

which subsequently the attitude towards technology is measured among a ,target group of 

10 to 18 year-olds in various representative schooltypes. For this purpose the social 

psychological notion attitude bas to be split up into (measurable) components. This was 

oot done in the original questionnaire. It is common practice to distinguish three 

components in an attitude: affection (feeling), cognition (knowledge)! and conation 

(behaviour). Mostly an attitude is only measured by way of the affective component (a.o. 

Bynner 1978). In the case of a specific attitude-object this would be possible. The 

attitude towards a broad and diffuse notion like technology caooot be meaningfully 

1 an explanation of the Dutch abbreviations is given in Appendix t 
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described without insight in the concept of technology pupils have (the cognitive 

component). 

The operationalization of these three components of the attitude may be realized by 

developing reliable and valid scales. These scales should represent the three attitude 

components affection, cognition and conation. The scales should also represent the 

various dimensions that can be distinguished with reference to the notion 'technology'. 

The attitude towards 'technology' is not one-dimensional. The possible existence of more 

dimensions in the attitude towards technology appears from the 'aspects of technology' 

that Raat and De Vries (1985) found among 13 to 15-year-olds (e.g. 'interest in 

technology', 'importance of technology', 'diversity of technology'). 

We supposed that at the age of 10 pupils are only beginning to have a concept of 

technology. Therefore we took this age as a 'starting point' for our research. 

The first research question can then be formulated as follows: 

I. Is it possible to develop an instroment with which we can measure among pupils from 

JO to 18 years old: 

a) the affective, cognitive and conative attitude components of the attitude towards 

technology, and, 

b) the various dimensions of techology in the attitude towards technology? 

The development of a reliable and valid attitude instrument for pupils from the age of 

10 to 18 years old is described in chapter 3. The instrument consist of AB- and C-scales 

that describe the Affective/Behavioral and Cognitive attitude components. The pupils of 

10 to 18 years old are classified in different groups. The most important classifying 

criterion is boys and girls. In addition we can follow the development of the attitude 

towards technology with age. This results in the second research question: 

2. Is it possible to describe the affective, cognitive and conative components and the 

dimensions of the attitude towards technology for pupils from JO to 18 years old? 

A description of the results of the empirical research is given in chapter 4. 

The use of attitude scales in educational research is closely related to the increasing 

interest in the affective objectives of education. This can be regarded as a counterpart of 

a type of education that emphasizes mainly cognitive achievements (Kremers 1980). 

Mfective objectives in education are also important because: 

5 





1.3.2 Research question 4 

The secoud question, whether the questionnaire of Raat and De Vries (1985) can be 

used abroad, was answered at the so-called PA TI conferences. PA TI means Pupils' 

Attitude Towards Technology. In the framework of these conferences an instrument has 

been developed that can be used internationally to measure the attitude towards 

technology among pupils of 13 to 15 years old. The development of this instrument is 

not explicitly described in this dissertation. But, we do want to discuss the results and 

the relevanee of the PATI research more extensively. This results in the fourth research 

question: 

4. What are the results of the PAIT research and what is the relevance? 

An answer to this question will be given in chapter 6. 

1.4 Historical outline of the attitude research 

For two reasous it is meaningful to indicate the main lines along which the attitude 

study has developed in the period from early 1986 to late 1989. Firstly to indicate the 

framework of people with whom and the projects within wbicb the research bas been 

carried out. Secondly to indicate that in tbe course of the four years a number of 

changes could have taken place in the conceptualization and operationalization of the 

concept attitude and the determination of the relevant predietors ( or independent 

variables) of the attitude towards technology. 

The attitude study bas been carried out in the Department of Physics Education at tbe 

Faculty of Technica! Physics of tbe Eindhoven University of Technology. Until August 

1987 the attitude study was an independent study in the project Physics & Technology 

(P&T). Later on the study was continued as an attitude research component in tbe 

project 'Girls, Physics and Technology' (in Dutch: MEisjes Natuurkunde en Techniek, 

abbreviated to MENT). The first period, in the project P&T, was mainly a stage of 

instrument development. In the second period, in the MENT-project, measurements 

were carried out and the classroom instrument was developed. 

The period from January 1986 to September 1987 

The foundation for the attitude research in the Netherlands and abroad has been laid in 

the project Physics & Technology, of which dr. M. J. De Vries was project leader and 

prof. dr. J. H. Raat was supervisor. The aim of the project was to develop course 
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material for physics, for the lower part of avo-vwo, in which elements of technology are 

integrated. To achieve this De Vries investigated (1) characteristics of technology that 

can be integrated in education, (2) the concept of and the attitude towards technology of 

pupils who did not have any technology lessoos yet and (3) experiences of pupils with 

reference to the developed course material. De Vries fonnulateÇ the following 

characteristics of technology: 

1. technology is a feature of human activities, 

2. matter, energy and information are the pillars of technology, 

3. there is a mutual influence between technology and natural sciences, 

4. the three most important teehoical skilis are: 

a. design teehoical products, 

b. making teehoical products, 

c. using teehoical products, 

5. there is a mutual influence between technology and society. 

From this study it became evident that pupils of avo-vwo have an incomplete and a 

distorted concept of technology, and that this applies to a greater extent to girls than to 

boys. It appears that after technology lessoos the pupiJs have a better concept of 

tecbnology (De Vries 1988). 

Two partial results of the research in the project P&T were of importance to the 

development of the attitude instrument. 

1. The questionnaire that was used to measure the attitude towards technology of 

pupils of 2 avo-vwo was taken as a starting point. This questionnaire, translated into 

English, was discussed at the fust PATI-conference in 1986. This resulted in 

adjustments and changes in the original questionnaire. In order to be able to make 

comparisons, both in the Dutch study and in the studies abroad the questionnaire 

was kept intact as far as possible. 

2. The description of technology by means of five characteristics appears to be a quite 

useful frame of reference. At the moment these characteristics are finding 

acceptance in technology education at primary school and secondary school (Van 

der Laan 1988, Werkgroep BASTBC 1988, Ontwikkelingsgroep Techniek 1989). 
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1.5 Contents of the dissertation 

In chapter 2 the concepts 'attitude' and 'technology' and the theory and practice of the 

measurement of attitudes are discussed. Furthermore a survey is given of research into 

attitudes towards science and technology. In chapter 3 we describe the development of 

the research instrument and its psychometrie properties. In chapter 4 we report the 

measurements among the three age groups: 10 to 12-year-olds, 13 to 15-year-olds and 16 

to 18-year-olds. The results are described by formulating and testing ten assumptions 

about the attitude towards technology among 10 to 18-year-olds. In chapter 5 we 

describe the development, evaluation and revision of the TAS. In chapter 6 we describe 

the results of the international PATI-research and its relevanee for technology 

education. The conclusions and recommendations of this research are taken up in 

chapter 7. 

Appendix 1 gives an overview of the English translation of the Dutch abbreviations of 

schooltypes. Appendix 2 is an overview of the items that were used in the development 

of the AB-scales. The questionnaires that were used in the measurements are given in 

appendix 3. The manual used in the 'drawing-research' by students is publisbed in 

appendix 4. The manual accompanying the Technology Attitude Scale · for technology 

teachers is publisbed in appendix 5. In the appendix 6 several statistics are presented. 

An outline of the different parts of the study is given in figure 1.1. 
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Problem statement and literature review 
(chapters 1 and 2) 

Development of scales to measure 
affective, behavioural and cognitive components 

of the attitude towards technology 
(chapter 3) 

Measurements among 10 to 18 years old 
in the Netherlands 

(chapter 4) 

Development of an instrument for 
technology teachers 

(chapter 5) 

Results and relevanee of 
the international PATT-project 

(chapter 6) 

Conclusions and recommendations 
(chapter 7) 

Figure 1.1 Oulline of different partsof the study 
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CHAPTER2 

RESEARCH INTO THE ATIITUDE TOWARDS 

SCIENCE AND TECHNOLOGY 

'The affective domain in science education - the area of interests, attitudes and values - is 

considered a vita! area by many in the science education community. Some argue 

(pragmatically) that a 'positive' affective elimate is a prerequisite for 'positive' student 

achievement. Others argue (ideologically) that the affective domain is more important 

than the cognitive domain, and that the science educators should direct an appropriate 

amount of effort in this area' (R.A. Schibeci 1985, p. 21 ). 

Introduetion 

It is a feature of modem science curricula that they emphasize affective outcomes of 

pupils' and students' learning. It is largely for this reason that there is nqw a substantial 

body of research literature devoted to aspects of pupils' attitudes towards science. About 

30 attitude studies in science education are reported every year (Moore 1984 ). There is, 

however; hardly any literature on research into attitudes towards technology. In a survey 

· of literature we shall therefore not confine ourselves only to attitudes towards 

technology, but we also pay attention to attitudes towards science. 

The results of a large body of literature on attitude research is limited. According to 

Schibeci (1984), Gardner (1975) and Haladyna and Shaughnessy (1982) this is due to: 

lack of a theoretica! framework, use of invalid attitude instruments, conducting studies 

over too brief periods and use of simplistic experimental designs. 

In this chapter we shall first indicate (briefly) what we mean by the concept 'technology' 

(2.1 ). Subsequently we shall enter into the the concept 'attitude' and the measuring of 

this concept (2.2). In the last section we shall discuss the most important results of 

research into attitudes towards science and technology (2.3). 

2.1 Detinition of teehnology 

The object of our research is the attitude towards technology. What do we mean by bere 

by 'technology'? 

In this research we shall link up with the description that De Vries (1988) gives of the 

concept technolgy. Rather than giving a definition De Vries formulates five 
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characteristics on the basis of literature studies and consultation of experts. These 

characteristics are the following: 

1. technology is a feature of human activities. 

Three consequences of this are: 

a. there is a relation between a person's view of mankind and the world, and this 

person's view of technology, 

b. technology belongs to both men/boys and women/girls, 

c. technology, just like mankind, is passing through a bistorical development; 

2. matter, energy and information are the 'pillars' of technology; 

3. there is a mutual influence between technology and science. This influence concerns 

both the methodology of technology and science and the technologkal and scientific 

knowledge; 

4. the three most important skills in technology are: 

a. design skills, 

b. practical-technical skills (making, producing), 

c. skilis in handling technica! products; 

5. there is a mutual influence between technology and society. 

The description in characteristics of De Vries links up with earlier definitions of 

technology (Mottier 1988). For a more detailed description of the five characteristics of 

technology we refer to De Vries (1988). 

When we are talking about 'attitude towards technology' we are not referring to 

technology as a school subject, but to technology as a societal phenomenon. For 

education it yields the advantage that it offers a guiding framework for curriculum 

development. It is this broad view of technology that we work with in this research and 

that we use as a reference. 

2.2 Defining and measuring attitudes 

2.2.1 Definition of attitudes 

A great deal has been written about the meaning of the social psychological concept 

attitude. Several authors point to 1918 as origin of attitude as a modern concept 

(Shrigley et al 1988). They indicate a study by Thomas and Znaniecki in 1918 in which 

attitudes are used as an explanation for changes in lifestyle of Polish immigrants in the 

u.s. 
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Attitudes did not become important in educational research until it was possible for 

people to measure them. In 1929 Thurstone developed a metbod to measure attitudes by 

means of scales. In 1932 Iikert developed a more practical metbod of measuring 

attitudes by means of scales. To this day Thurstone and Iikert scales rank among the 

most important techniques for measuring attitudes. 

We describe the concept attitude on the basis of various characteristics that are relevant 

to our research. 

1. Evaluative quality and the three component-model 

Central to the concept of attitude is our like or dislike: the evaluative quality. Some 

consider evaluation the sole element in its definition (Edwards 1957, Shaw and Wright 

1967, Fishbein and Ajzen 1975, Mueller 1986). However, attitudes are more than 

reflections of affective dispositions. Attitudes also comprise elements of knowledge and 

behaviour. Affection, cognition and conation are the three generally accepted 

subconcepts of attitude. Each is related to attitude, but to different degrees (Shrigley et 

al 1988). We can describe the three component-model as follows: 

tbe affective component: someone bas eertaio (positive or negative) feelings with 

reference to the object, 

the cognitive component: someone bas formed a concept on the basis of knowledge 

and experience, 

tbe conative or bebavioural component: someone bas tbe intention or inclination to 

a eertaio behaviour towards tbe object. 

The three component-model takesus back to the almost generally accepted and longest 

valid definition of Allport from 1935: 

'An attitude is a mental and neural state of readiness, organized through experience, 

excerting a directive or dynamic influence upon the individual's response to all objects and 

situations with which it is related' (AIIport 1935, p. 810). 

Attitudes are certain inclinations or 'dispositions' to react in a positive Qr negative way 

to objects or situations (Summers 1977, Bynner 1978). Shaw and Wrigbt's 

conceptualization of 'attitude' is a derivative of Allport's definition: 

14 

'We believe that an attitude is viewed as a set of affective reactions towards the attitude 

object, derived from concepts or beliefs that the individual has concerning the object, and 

predisposing the individual to behave in a certain manner toward the object' (Shaw and 

Wright 1967, p. 13). 



According to Schibeci (in Lehrke et al 1985) the conceptualization of 'attitude' by Shaw 

and Wright is a guiding framework for educational researchers. If we translate this to 

our research, a simple definition of the attitude towards technology could be: 

'a certain feeling with reference to technology, basedon a certain concept of technology, and 

that carries wîth it an intention to behaviour in favour of or against technology'. 

In figure 2.1 it is shown how each of the three components of the attitude towards 

technology -affective, cognitive and behavioural- manifests itself in various observable 

forms of behaviour. The figure has been adapted frorn a diagram presented by Triandis 

(1971) and Bynner (1978). 

The attitude object 
(stimulus) 

r- r-

T .... 
" E A 

c T 
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N I 
0 ' T ... , 
L u 
0 D 
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intervening 
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I 

cognition 

behaviour 

observable expression 
attitude (reaction) 

physiological ernotional 
reactions when thinking 

, about technology 
, 

distinct opinions about 
technology 

perception of 
technology 

distinct convictions 
about technology 

behaVlOUr Wlth 
reference to technology 

distinct behavioural 
intentions with 
reference to technology 

Figure 2.1 The three cornponents of the attitude towards technology 
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2. Relations between attitudes and cognitive learning 

In genera!, attitudes have 'tempora} stability'. That is, they are enduring enough to be 

stabie but transient enough to be changed (Shrigley et al 1988). Naturally the object 

itself plays an important part in the possibility of learning and changing. The more 

specific the subject, the easier it is to learn and to change attitudes towards this subject. 

Fora broad object like technology this is certainly not the case. 

There are several 'attitude-change' theories and approaches. Oskamp {1977) mentions: 

functional approaches, learning approaches, consistency theories, dissonance theories and 

perceptual approaches. The 'cognitive dissonance theory' and the 'social learning 

approach' are often mentioned in literature. The theory of the 'social learning model' is 

based on the assumption that people adopt behaviour by imitation. This is done by 

means of observations of living elements (parents, family) and of symbolic elements 

(media). This process is a passive one. The 'cognitive dissonance theory' is based on the 

assumption that human beings cannot tolerate inconsistency. This means that whenever 

inconsistency exists in a person, he/she will try to eliminate or reduce it. The theory 

states that dissonance (psychological inconsistence) exists whenever one cognitive 

element conflicts with another cognitive element (Zimbardo et al 1970) .. The 'cognitive 

dissonance theory' is said to occur if we have to choose between two equally attractive 

courses of action. To overcome the dissonance, the subject re-evaluates the alternatives 

such that the chosen one becomes more attractive. However, the theory bas no 

predictive value. 

3. Relations between attitudes and behaviour 

Attitudes are only one category of factors that influence behaviour (Rodenburg 1980). 

The relation between attitudes and behaviour is far less strong than is often assumed. 

Research into the relation attitude-behaviour shows that this relation is weak but 

consistent. A literature review by Schuman and Johnson (1976) suggests that the 

consistency between attitude and behaviour is high enough to confirm the causa! forces 

between attitude and behaviour (Shrigley et al 1988). 

4. Relations with associated concepts 

The concept 'attitude' beoomes more understandable if we place it opposite to opinions 

(idea) and ideology (value) (Rodenburg 1980). Everybody bas hundreds of opinions, 
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