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PREFACE 

Technology has a very large impact on our cultural social, economic and 

political life, so in fact on our whole life. 

Yet in many countries at schools little or no explicit attention is given 

to technology. 

We consider it important that there is or will be a separate subject 

technology in the lower part of secondary general education (ages 12-15). 

In many cases such a subject technology starts from the zero-level. One 

of the things we need to know is the pupils' ideas about technology: 

what is their concept of and their attitude towards technology? 

To investigate 

University of 

this, in the 

Technology) 

project Physics and Technology (Eindhoven 

we did some research by means of a 

Likert-questionnaire. After results from 13-year-old girls and boys in 

secondary general education were obtained, we made a proposal for 

international comparisons. Investigators in 10 countries joined this 

international investigation by doing a pilot-study among 200 pupils with 

an English translation of our questionnaire. 

At the PATT-workshop (Pupils' Attitude Towards Technology), that has 

been held at the Eindhoven University of Technology with participants 

from Australia, Canada, France, Kenya, Nigeria, Poland, Sweden, United 

Kingdom and The Netherlands the results of the pilot-studies have been 

discussed. 

We came to the conclusion, that it will probably be possible to use one 

international instrument for measuring the pupils' concept of and their 

attitude towards technology. 

Our first Likert-questionnaire will be revised and will consist of an 

attitude-part with seven scales: consequences of technology, sex 

differences, interests in technology, technology in the curriculum, 

difficulty/accessibility of teChnology, creativity in technology, careers in 

technology, and a concept-part. Short essays will be used for additional 

information. 
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We are going to edit a PATT-NEWSLETTER for exchange of experiences 

and ideas. Early in 1987 we will organise the second PATT-workshop at 

which we will discuss the results of the atti tude- and concept-measures by 

means of the revised questionnaire. 

In chapter 2 of Part A 'SURVEY' of this book we give a summarizing 

repor t of the workshop. 

Part B 'INTRODUCTORY CONTRIBUTIONS' contains the texts of the 

introductory presentations. 

In Part C 'THE PILOT STUDIES' we have taken up the texts of the 

pilot-studies. 

In part D 'ADDITIONAL CONTRIBUTIONS' you will find the texts of the 

fur ther contributions. 

The APPENDICES contain supplementary information, among other things the 

first version of the attitude scales of the revised questionnaire that have 

been developed at the workshop. 
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Jan H. Raat 

Eindhoven Uni versi ty of Technology 

Eindhoven, the Netherlands 

Technology has an important position in our society. Technology has a large 

impact on daily life. The way we live, dress, the way we travel, 

communicate, all this is strongly influenced by technology. 

Furthermore technology has a large im pact on labour, health care, but 

unfortunately also on armament (and the questions this evokes in society). 

The development of the economy, part of which is the employment-issue, is 

closely related to the technological development. 

In short, the social impact of technology is large, very, very large. 

And yet at schools, little or no explicit attention is given to technology. 

This is understandable. Because what is taught at schools is determined by 

tradition. And only in the past 10 to 20 years the influence of technology 

on society has grown as large as it is now. 

But it is a pity though, and it is also incorrect. 

One of the features of technology is, that it is as old as man himself. 

From the beginning of his existence, mankind has tried to bend the 

environment to his will. He and she made tools to cultivate the land and 

weapons for the chase. 

If you do not know anything of technology, you miss an important part of 

the cultural education. 

Besides, at schools very many things are said to and discussed with 

children. At school children have little opportunity to do things with their 

hands. If you spend some time on technology, you will mainly -but certainly 

not only- acquire a number of skills. These will also come in handy when 

you design and make a bookshelf at home, when you are repairing your 
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bike or moped, or a piece of electrical equipment or a leaking tap at 

home. Training in technology does not only provide a broader cultural 

education, because in it you also learn to use your hands well. 

However, there is one important reason why particularly a separate subject 

'technology' is essential. 

A large part of the professions that are followed by people are of a 

technical kind. In many countries pupils have to make the firs t choices 

concerning their studies and future professions when they are 12 to 15 

years old. 

When pupils drop, for example, subjects like mathematics and physics when 

they are still rather young, it will become difficult, if not impossible to 

follow a technical study or a training for a technical profession later in 

life. We think it is not responsible to have pupils making such radical 

decisions when they have not been acquainted with technology at school 

firs t. 

Here am not talking about tec hnical vocational education. I am now 

talking about general education. To concentrate our thoughts I will focus 

for a moment on the age-group of approximately 12 to 15 years. Speaking 

in general terms am talking about the lower part of general secondary 

education (in some educational systems also indicated as: junior high school 

and middle schoo!). 

In many countries people could until recently, and even at this moment, 

speak of so-called specifically male professions. A nurse was, and sometimes 

still is, a specifically female profeSSion, and a technician -no matter at 

which level- was, and sometimes still is, a specifically male profession. But 

all over the world there is a fast development, as a consequence of which 

women take their place on the labour-market more often than they used to. 

A gigantic shift is taking place in the male-female role-cast that existed in 

the old days, and that sometimes still exists even now. 

The school has a task in the choices pupils make regarding their study and 

future profession. A training for a technical profession is increasingly 

important, certainly for girls too. In a separate subject 'technology' 

attention must be given to this. 
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For a number of reasons, of which I mentioned the most important ones, 

we consider it important that there is or will be a separate subject 

, technology' . 

It is certainly necessary that special attention is or will be given to 

technology soon in the lower part of general secondary education. 

In many cases a separate subject technology starts from the zero-level. 

That is one of the reasons why so few people are reflecting on the subject 

technology. There is no tradition in the teaching of that subject. What 

should be its content? 

What are we thinking of when we are talking about 'technology' in 

education? 

We do not know what the attitude of pupils towards technology actually is. 

What is their concept of technology? 

This is a very brief sketch of the background of the investigation of the 

atti tude of 13-year-old pupils toward technology. 

The questions and considerations I mentioned are to a great extent 

international. This induced us to organize the international study of the 

Pupils' Attitude Towards Technology. 

It is impossible to measure an attitude directly, particularly the attitude 

towards technology. 

In the Netherlands we executed a pilot study which enabled us to construct 

an instrument with which we can then measure the attitude. 

But is such an instrument significant in any possible way outside the 

Netherlands? 

This was one of the reasons to organize a number of pilot studies in 

various countries, as there are Australia, Africa, USA, Canada, Eastern- and 

Western-Europe. 

The aim of 

studies have 

this workshop is 

yielded. What 

now to have a look at what these pilot 

is the meaning of the results of the 

measurements which have been carried out in various countries? 
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The aim of the workshop is to find an answer to these questions. 

We can specify the questions and focus on: 

- is it possible to develop one instrument on the basis of the results we 

have so far, and to measure the attitude of 13-year-old pupils towards 

technology with this instrument? If so, let us develop this instrument, 

check whether it is appropriate, and measure the attitude. With the 

results we can help to stimulate the education of technology. 

If not, can we come to one I basic' instrument with international 

adjustments, or something similar to this? 

- subsequently: what is the concept pupils have of technology? 

With the answer to this question it is possible to give recommendations 

to correct this concept. 

- finally: in what way does the investigation contribute to the filling and 

design of the subject technology? 

... during the visit to IS Hertogenbosch ... 
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2. SUMMARIZING REPORT OF THE WORKSHOP 

Jan H. Raat 

Marc de Vries 

Eindhoven University of Technology 

Eindhoven, The Netherlands. 

The process and the product of PA TT-l 

We would like to give a brief answer to the following questions, in such a 

way that the answer has at the same time the form of a summarizing 

report of the workshop: 

- what induced us to organize the PATT -workshop? 

- what was the course of the workshop? 

- what was the output? 

1. Inducement to organize the PA TT -workshop 

In 1984/1985 in the project Physics & Technology (Section Teaching of 

Physics, Department of Technical Physics, Eindhoven University of 

Technology), we carried out an investigation into the concept of and the 

attitude towards technology. In our research we were concerned with pupils 

in the second year of schools for secondary general education. These pupils 

are about 13 years old. 

It appears that the concept these pupils have of technology is obscure and 

there are many gaps in it. There are many significant differences between 

boys and girls as far as their attitude towards technology is concerned. 

At this age pupils make the first choices concerning the subjects they want 

to study, among other things whether they do or do not take mathematics 

and physics as exam subjects. If they drop these subjects the possibility to 

choose a technical training or study later on will become very small. At an 

early age pupils make important choices, but it appears that they know 

little about teChnology. And a large part of the range of professions 

consists of technical professions. 

This does not only apply to the Netherlands. It is a fairly common 

phenomenon. A small literature study shows that so far the attitude towards 

technology has hardly been investigated. 
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This was an immediate cause for us to make a proposal for a possible 

internationally comparable investigation. We did this at two international 

conferences: the GASAT -3 conference (London, UK, April 1985) and the 

ICSU-UNESCO conference (Bangalore, India, August 1985). 

The proposal implied that researchers would carry out a pilot study, based 

on the questionnaire we developed and had translated into English, among 

200 pupils aged about 13 of schools for secondary general education. 

This in order to find out whether it is possible to develop one international 

instrument to measure the attitude pupils have towards technology. With 

this instrument we can then carry out the measurement and discuss and 

compare the obtained results. 

In the end 13 investigators in 11 countries decided to take part in the 

investigation. 

When we invited people to participate in the pilot studies we also asked 

the participants to come to the PATT -workshop. 

The aim of the PATT-workshop was: to compare the results of the various 

pilot studies and, if possible, to construct an internationally valid 

ins trument. 

In a general introduction Marc de Vries, leader of the project Physics and 

Technology, gave an overview of what has been done so far. 

2. The importance of the attitude measure 

In his opening speech Gerard van Leyenhorst, 

vice-minister of Education and Sciences drew 

the attention to the importance of this 

attitude measure. Pupils have to learn that 

advanced technology is not basically 

different from the technology they see and 

use daily. That creativity and technology are 

not opposed to each other. The attitudes of 

girls towards technology are quite alarming. 

Mr. Gerard van Leyenhorst, vice-minister of 

Education and Sciences. 
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The -probably culturebound- lack of interest girls show to technology will 

affect their choices and decisions with regard to schooling and occupational 

patterns. Many girls will not employ their talents optimally. 

This is not only a problem from the point of view of equal chances, of 

emancipation. 'I am sure that it is vitally important for our societies to 

use all talents, to waste no potentential', Mr. van Leyenhorst says. The 

survey shows that still a lot of work has to be done here. 

The vice-minister also pointed out the importance of these international 

investigations: 'International contacts on a personal level are very important, 

certainly in scientific research and we are always proud when they can be 

organised in our country. Though modern technology makes it possible today 

to communicate by way of modems or satellites, this should never take the 

place of personal contacts and personal experiences.' 

3. The aim of the workshop 

The chairman of the workshop, Jan Raat, mentioned that the aim of the 

workshop was to have a look at the possible results of the pilot studies. 

What is the meaning of the results of the measurements which have been 

carried out in various countries? 

The participants of the workshop. 

The aim of the workshop is to find an answer to these questions. 

We can specify the questions and focus on: 

- it is possible to develop one instrument on the basis of the results we 

have so far, and to measure the attitude of 13-year-old pupils towards 

technology with this instrument? If so, let us develop this instrument, 

check whether it is appropriate, and measure the attitude. With the 

results we can help to stimulate the education of technology. 
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If not, can we come to one 'basic' instrument with international 

adjustments, or something similar to this, 

- subsequently: what is the concept pupils have of technology? 

With the answer to this question it is possible to give recommendations 

to correct this concept, 

- finally: in what way does the investigation contribute to the filling and 

design of the subject technology? 

Here we are dealing with the attitude pupils have towards technology. But 

do they know what technology is? In the inves tigation as we have done it 

so far, we did not give the pupils a definition of technology. From the 

ques tionnaire, as we have used it so far, the concept pupils have of 

technology does come forward (some examples of items: technology is only 

concerned with computers; a hunderd years ago there was no technology; 

designing an appliance is not a part of technology). 

Therefore we may assume that so far we have been measuring the 

concept pupils have of technology and their attitude towards it. 

Now, if it becomes evident from the investigation, that the concept pupils 

have of technology is vague and/or incomplete and/or wrong, we will 

subsequently try to improve this concept. 

4. What is technology? 

In his presentation Marc de Vries indicated what general characteristics of 

technology we distinguish, on the basis of investigation, in the project 

Physics and Technology. 

One could give a definition of technology. But because technology is a 

very comprehensive concept he prefers to describe technology by means of 

five characteristics. For each characteristic he gives a matching 

description for putting it into practice in education. 

The five characteristics are, very briefly: 

1. technology is a specifically human activity. 

Implications are: 

- technology is for women as well as for men; 

the view of mankind determines the way technology is looked upon; 

- technology has developed the way man himself has developed. 

2. The three 'pillars of technology' are: matter, energy and information. 

In the course of history the accent has been shifted from the first to 

the second, and from there to the third pillar. 

Yet all of them still play a part in modern technology. 
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3. Technology is closely linked to natural sciences, especially physics. 

Originally technology was independent of sciences, but in the course of 

time an interaction and mutual influence came into existence. 

4. Skills in technology are: designing, practical-technical skills and handling 

technical products. 

5. Technology thoroughly intervenes aJl aspects of society: economy, labour, 

social relations. 

Technology assessment, as a separate subject, is concerned with the 

possible consequences of technological applications. 

When giving a place to technology in education these five characteristics 

should have a place in the curriculum. 

That im plies that: 

1. the pupils have to learn to give a value-judgement to technology from 

their own view of life. They must learn to see, that technology is not 

a specific operating field for men. In this field women can work as 

well as men. 

In education, attention must be paid to the historical aspect of 

technology. The remarks that are stated above, are related to the fact 

that mankind - and not the machine - is at the centre of technology. 

2. Technology has to be presented in all its diversity. 

This concerns the diversity both of the pillars of technology (matter, 

energy and information) and of the subsidiary fields of technology and 

zones, in which one gets into contacts with technology. 

3. The relationship between physics and technology has to be made clear 

to the pupils. This concerns both the mutual influence of knowledge and 

methodology. 

4. The pupils should learn three skills: designing, practical technical skills 

and handling technical products. 

5. Pupils must be impelled to think about the positions of technology in 

society. Their own responsibility in the association with technology and 

the fact that pupils are also consumers, are part of this as well. 

When the pupils' environment is taken as a basis for the filling of the 

subject technology, this may imply the choice of a thematic structure. 

These implications have been taken up into the courses that have been 

developed in the project. The themes are: 
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English translation of the courses and teachers' guides are available. 

5. The attitude of teachers towards technology 

In the project Physics and Technology we do not only investigate the 

pupils' attitude towards technology. In her presentation Rosy van den Bergh 

gave a first impression of the results of an e xploratory investigation of the 

concept of and the attitude towards technology of teachers. 

This investigation was carried out first of all among teachers of physics in 

secondary general/pre-university education. They are the ones that have to 

convey a correct concept of technology to the pupils. This can be done by 

means of the courses P&:T. What we wanted to know was whether and to 

what extent the teachers themselves have a correct concept of technology. 

To be able to make some comparisons we also asked teachers of English, 

Crafts and Mathematics to take part in the investigation, and also teachers 

of senior vocational schools. 

It appeared that the concept teachers have of technology is a relatively 

balanced one. There were few signi ficant differences between the teachers 

of the various subjects and between the teachers of secondary 

general/pre-uni versi ty schools and teachers of senior vocational schools. 

6. The concept of and the attitude towards technology, methodological 

aspects. 

Falco de Klerk Wolters gave a presentation of the most important 

methodological aspects of the attitude measure. In the evaluation of the 

questionnaire two concepts play a major role: reliability and validity. He 

mentioned the following points for attention for the workshop: 

- (I) in connection with the evaluation of reliability: 

1. Was the translation correct? 

2. Does the translation link up with the pupils' environment? 

3. What items caused difficulties with respect to content? 

4. Did the pupils think the test as a whole was difficult? 

5. Was the test not too long? 
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6. What was the part played by the test-leader? 

7. Is there a case of response set? 

8. Has the response category in the middle (undecided) been used 

improperly? 

- (II) in connection with the evaluation of validity: 

9. Are the items good indicators? 

10. What items are superfluous with reference to content? 

II. What items are superfluous from a statistical point of view? 

12. What items are missing? 

13. To what extent is it possible to give a name to the factors? 

14. Are there any aspects of the atti tude-domains missing in the 

questionnaire? 

15. Is it possible to construct sub-scales for separate dimensions? 

(III) in connection with methodology: 

16. Are supplementary techniques required to determine the reliability 

and validity? 

17. Is it meaningful to use other options for factor analysis, apart 

from the defaults we used now? 

7. Dynasties in a Dutch Dallas. Institutions, conflicts and trends in Dutch 

Educational Research. 

The PATT-workshop took place in the Netherlands. In his presentation Jo 

Kloprogge gave an introduction to the Dutch system of educational research. 

In 1965 the Minister of Education and Sciences made the decision to 

establish the foundation for educational research (in Dutch abbreviated to 

SVO). The foundation was subsidized by the ministry to finance research 

projects, but SVO itself was not allowed to carry out research itself. The 

total of SVO's regular subsidies and special grants is now about 20 million 

guilders. In his contribution Jo Kloprogge gave a description of the 

activities of SVO. 

He also mentioned that there are 5 major trends in Dutch educational 

research. These trends are the following: 

l. programming research, 

2. large-scale data-bases, 
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3. cohort-analysis, 

4. in-depth anal ysis, 

5. popular ising research results. 

Of each of these trends Jo Kloprogge gave a short description. 

8. The Pilot Studies 

Every investigator who did a pilot study and was present at the workshop 

gave a presentation about his investigation. In those presentations we 

were mainly concerned with two things: 

what aspects of technology are offered to the pupils in education, 

- what sample has been used in the pilot study. 

These data played a part in the interpretation of the results of the 

various pilots. 

They are the following pilot studies: 

- Nigeria (I) by T .A. Balogun, 

- Hungary by J. Fekete, 

- Kenya by R.J.A. Kapiyo/F.Otieno, 

- United Kingdom by T. Orgee, 

- Nigeria (U) by B. Osibodu, 

- Australia by L Parker/L Rennie, 

- Sweden by U. Ri~, 

- Poland by H. Szydlowski, 

- Canada by L Warren. 

The texts of the presentations have been taken up into this report. 

Further related research- and development-work 

Apart from the pilot studies there were also 

workshop about research- and development-work 

investigation of the attitude towards technology: 

presentations at the 

that is related to the 

- Attitude studies in the OERG Technology Project by 1. Allsop, 

- Girls, Physics and Technology: the MENT -Project by A. Alting, 

- Pupils' Interests in Biology and in Some Aspects of Technology by B. 

Lowe, 
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- Activities in Computer Studies Teaching by J.L. Moore, 

- Training Centre for Vocational Technical Teachers (NLO Eindhoven) by H. 

Niekamp, 

- What Do Sixth-Graders Know About Technology? by J. Streumer/G. 

Doornekamp, 

- Technology, the Content of a Subject by J. v.d. Velde. 

The texts of these presentations have also been taken up into this report. 

9. Discussions in three groups 

In the first part of the workshop we had the presentations of the pilot 

studies. We found a great deal of similarity between the various 

pilot-studies. This enables us to construct an international questionnaire 

based on these com mon factors. 

We gave a survey of the problems emanating from the various pilot studies, 

and we also gave suggestions for improvements. 

In a plenary discussion it became evident that the problems can be divided 

into two groups: 

- (I) problems concerning the construction of one questionnaire for the 

various countries. These problems can be divided into: 

- (I a) questions concerning the measuring of the attitude towards 

technology, and 

- (I b) questions concerning the measuring of the concept pupils have 

of technology; 

- (2) questions concerning the context and the relevance of the 

investigation and, in relation to this, questions concerning the 

(independent) variables that can and have to be taken into account 

in the investigation. 

This way three discussion-groups were formed: 

la. the measuring of the attitude, 

lb. the measuring of the concept, 

II. the context of the investigation. 

10. The results of the discussions in the three groups. 

The discussion in Group la resulted in the proposal for one international 

questionnaire with attitude scales. 

The scales consist of items of the test-questionnaire with some minor 

alterations. The scales have been given the following names: 



- 22 -

- consequences of technology, 

- sex differences, 

- interes t in technology, 

- technology in the curriculum, 

- difficulty/accessibility of technology, 

- creativity in technology, 

- careers in technology. 

The final questionnaire will have to contain the items of the first six 

scales, with only minor changes, if any, and - if desired - the items of the 

seventh scale. 

Besides, it is necessary to formulate a number of (some 90) concept-items. 

While doing this, the concept of technology as it is used in the project 

Physics and Technology must be the starting point. 

On the basis of a number of considerations Group Ib argued for the 

supplementary use of essays. These can be used: 

a. to get additional information about the concept pupils have of 

technology, and/or 

b. as a means of determining the validity of the Likert-questionnaire. 

This group also made some suggestions for the analysis of the essays. 

In their report Group II mentioned a number of arguments that make the 

investigation relevant. Technology education is/has to be an important part 

of modern general education. Knowing more about pupils' concept of and 

attitude towards technology can help to improve technology education. 

This group also indicated that, according to them, at any rate sex and age 

should be taken into account in the investigation, and furthermore anything 

that may be useful (for example the profession of the parents). It is not 

necessary to take the pupils' age as a starting point in the selection of 

the sample, but it may also be the situation in the educational system. 

In many cases the context of the investigation is the position, the contents, 

the teaching and learning of the subject technology, as it is going to be 

of fered to the whole age-group of about 12 tot 15 years. The context may 

also be the position, contents, etc. of technical education and of the 

preparation for it. 
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11. Results of the plenary discussion 

In the plenary discussion it became evident that on the whole the results 

of the three subgroups are accepted. 

We then focused on the following questions, presented here with the 

results of the discussion and the conclusion that followed. 

Shall we in future start from a separate attitude-questionnaire and a 

separate concept-questionnaire? 

On the basis of the statistical outcomes so far we decided to construct 

one international Likert-questionnaire consisting of an attitude-part and a 

concept-part. For the attitude-part Group Ia has drawn up attitude scales 

and they have also mentioned some concept items. The list of items still 

has to be extended. 

It is left to the organizing committee of the workshop, the group 

Raat-de Vries c.s., to construct items for the concept-part of the 

questionnaire. 

What are we going to do with the essays? 

It is useful and also desirable, to ask pupils, mostly those who did not 

fill out the questionnaire, to write a small essay (of about 200 to 300 

words). The essays must be about questions like: what is technology, what 

do you think technology is? The analysis of the essays in view of the 

contribution it may give to the concept which we can determine pupils to 

have, is not simple at all. But such an analysis is possible, though. The 

group at the Eindhoven University of Technology will formulate 

contributions for the analysis of the essays. 

The essays may give a major contribution to the concept pupils have of 

technology. Differences we expect to find with pupils of different 

countries and cultures may become clear then. Besides, the essays can be 

used as illustrations with the results of the questionnaire. 

It is not necessary to get as many essays as filled out questionnaires. A 

much smaller number of essays will also suit the set purpose. 

The plenary discussion can be closed with the following conclusion: 

in the coming period we will use the adjusted questionnaire plus, if 

desired, essays as an instrument for the PATT -studies. The questionnaire 

consists of an attitude-part and a concept-part. 
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12. Continued PATT-research by participants of the workshop 

At the end of the workshop the participants gave an impression of further 

investigations they are planning to carry out on the basis of the new 

questionnaire and, if desired, the essays. 

All participants from abroad have the intention to take part in the further 

investigations. 

Some of them wilt investigate whether it is possible to find several 

significant differences between two subgroups, for example: urban versus 

rural areas, INSET or not INSET, technology in the curriculum or not. 

The participants of each country can make their own choice for an 

investigation amoung 300 pupils approximately. In case it is required by the 

investigation, items can be added to the questionnaire. 

13. Winding up of the results of the workshop by the group of Raat, de 

Vries CoS. Eindhoven University of Technology. 

The participants of the workshop have done a lot of work in the 

conference, both in groups and in plenary sessions. 

However, because the time was short the results we obtained will have to 

be wound up. 

We made the arrangement that the group Raat, de Vries c.s. will do the 

following: 

- reviewing again critically the items of the newly written attitude-part of 

the Likert-questionnaire, 

- formulating the items for the concept-part of the Likert-questionnaire. 

- gi ving directions for the analysis of the essays. 

As far as necessary the group Raat-de Vries c.s. will test the new 

questionnaire and the essays on a small scale, 

- subsequently the new questionnaire together with the desired directions for 

use will be sent to the participants of the workshop. 

14. The arrangements we made 

I. From Eindhoven the adjusted questionnaire with the directions for use 

will be sent to the participants of the workshop. 

2. From Eindhoven information on the running PATT -research will be sent 

to the participants by means of a PATT-NEWSLETTER. We aim at 

sending the newsletter about 6 times in the next 12 months. 
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3. The partici pants are asked to send the results of their investigation and 

other relevant news to Eindhoven. This will be passed on in the 

newsletters. 

4. We are aiming at organizing a next PATT-workshop early in 1987. 

Serious discussions, even at dinner. 
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Marc de Vries 

Eindhoven University of Technology 

Eindhoven, the Netherlands 

In the project Physics and Technology (Dutch name: Natuurkunde en 

Techniek), carried out at the Department of Physics Education at the 

Eindhoven University of Technology, we investigate the role of technology in 

general education, especially in physics education. 

In the project research and development work is done to search for an 

answer to the question: what elements of technology can be incorporated in 

the physics curriculum in secondary general education (ages 12-15 and 

15-1 g)? 

The project has three main parts: 

1. research into pupils' attitude towards technology, 

2. research in the meaning of the concept 'technology', 

3. development and evaluation of courses. 

Workers in the project are: 

Jan Raat: supervisor, 

Marc de Vries: project-leader, 

Rosy van den Bergh: co-worker, 

Falco de Klerk Wolters: co-worker, 

Erik van Engelen, student. 

The processing of the results by computer was done by Rob Kieft. 
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Attitude research in the project Physics and Technology 

The aim of this research was to answer the question: what is the 

concept of technology that 13-year-old pupils in secondary general education 

have and what is their attitude towards it. 

While doing this special attention has been given to the differences between 

girls and boys. 

As a first step we interviewed 12 students, asking them questions such as: 

what do you think technology is, how important is technology for you? 

Secondly, we asked 48 pupils of two different schools to write down their 

ideas about technology, answering 10 open-ended questions we offered them. 

Thirdly the answers we got from both steps were used to construct a 

questionnaire consisting of 82 questions to be answered in a 5 point 

Likert-scale. The questions could be divided in 8 sections: general knowledge 

of technology, interests, importance, creativity, consequences, girls and 

technology, technological professions, difficulty of technology. 

To avoid misunderstanding: the questions in the questionnaire were not 

grouped in these sections; they were offered in a mixed order. 

This first version was offered to 248 pupils and analysed statistically. 

Factor analysis yielded 15 factors, 14 of which could be identi fied. Some 

items that were not very good (7) were deleted and 3 items about 

developing countries were added. Thus the second version, to the moment to 

be assumed as definite, consisted of 78 items. 

Fourthly this second version was offered to some 2,600 13-year-old pupils of 

different types of schools in different parts of the country. 

Mean scores and standard deviations on each item of the pupils were 

computed. Factor analysis yielded 20 factors, 14 of which could be 

identified. Factors 1-7 account for about 75% of the variance. Homogeneity 

of clusters of items that belong to a factor is sufficient. 

Factor-scores of the pupils are computed and means of boys and girls and 

of pupils with technical and non-technical parents are compared. 

Differences were tested for significance (t-tests 2-tailed, level of 

signi ficance = 5%). 



- 29 -

From these results the following conclusions could be drawn: 

- boys are interested in technology, girls are rather neutral, 

- pupils (girls more than boys) think that girls are apt for technology, 

- pupils (boys more than girls) are aware of the diversity of technology, 

- pupils (boys more than girls and pupils with a technical father and/or 

mother more than other pupils) think that technology is important, 

- pupils are not very acquainted with technical appliances; girls are less 

acquainted with these appliances than boys are, 

in general pupils are not aware of the role of creativity and designing in 

technology, 

- pupils think they do not hear much about technology at school, 

- pupils (pupils with a technical father and/or mother more than other 

pupils) do think technology is too difficult for them, 

- it is hard for pupils to give a description of what technology is; the 

relation between physics and technology is not clear to them. 

It seems useful to extend this investigation to all 13-year-old pupils (also 

those in vocational schools) and in higher forms of secondary general 

education. 

With the conclusions as a basis some recommendations can be formulated: 

all pupils in secondary general edu ,cation should have some technological 

education; in the near future this can be given in physics lessons. Later 

on technology should be a separate subject, 

- give special attention to the a ttracti veness of these technology-lessons to 

girls, 

- make clear to pupils the relation between physics and technology, 

- show the role of creativity and designing in technology, 

- make the pupils acquainted with sim pie technical (domestic) appliances, 

- give some information about technical professions, 

technical schools should concentrate their information on these points, 

- teacher education should pay attention to these points. 
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This investigation showed that it is possible and important to measure the 

pupils' attitude towards technology. We thought it would be interesting and 

important to measure the pupils' attitude towards technology in other 

countries too and possibly make international comparisons. 

Proposal for international research 

Because of the interesting results of the attitude-measurements in the 

project Physics and Technology and to call for broader attention to 

technology in education it seemed useful to us to invite investigators in 

other countries to join our research in order to make international 

comparisons. 

We did this at the GASA T -3 conference in London, April 1985. This 

conference was about Girls And Science And Technology. 

An important topic in the investigation of the project P&T was and is the 

differences between girls and boys. That is why our research was presented 

there. 

In Appendix 4 of the paper we presented at the GASAT -3 conference we 

made the following proposal: 

Participants of the GASAT -3 conference who are interested in 

cooperation are invited to contact Jan Raat or Marc de Vries. 

An English version of our questionnaire is available and it is 

possible to make further translations. 

Our suggestion is to start with a pilot-study in which the 

questionnaire is filled out by some 200 pupils in about 3 or 4 

countries. After processing the answers and comparing the results 

further plans can be made. 

If desirable, results of questionnaires can be processed by us and 

computations will be sent to you. 
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Reactions; international pilot-studies 

Investigators from 6 countries reacted posi ti vely to our proposal to do a 

pilot-study (200 pupils) in their own country (Australia, Canada, Nigeria, 

Poland, UK, USA). 

The results of our Dutch investigation were also presented at the 

ICSU-conference, Bangalore, August 1985, about Science and Technology 

Education and Future Human Needs. There investigators from three more 

countries joined the international pilot-studies (Australia II, Belgium, France 

and Kenya). Contacts with Hungary and some other countries were laid by 

means of other contacts. 

Now the following countries and investigators are involved: 

Australia (I) Lesley Parker/Leonie Rennie 

Australia (II) Peter Fensham 

Belgium Jan Vaernewijck 

Canada Catherine Warren 

France Claire Terlon 

Hungary Janos Fekete 

Kenya Raphael Kapiyo/Frederic Otieno 

Nigeria (I) Bukunola Osibodu 

Nigeria (II) Taju Balogun 

Poland Henryk Szydlowski 

Sweden Ulla Riis 

United Kingdom Tony Orgee 

United States of America Ronald Simpson 

Results of the pilot-studies were sent to us in November and December 

1985 and more results are expected before the workshop. 

Some countries sent the computer-results of the questionnaire, other 

countries sent the pupils' answers to the 78 items, together with 

information about their sex, age, fathers' and mothers' occupation. 

Processing of those results was done in cooperation with the group 

Educational Research of the Eindhoven University of Technology which is 

supervised by professor dr. Wim Vaags. 
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International Workshop Pupils' Attitude Towards Technology 

The results of the pilot-studies and a strategy for further research were to 

be discussed at a workshop, held in Eindhoven, March 6th-11th, 1986. 

From several Institutes in the Netherlands representatives also attended the 

workshop. They were invited because of their knowledge, interest and 

experience in this field of research. 

... Falco, Marc, Jo, Rosy ... 
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4. WHAT IS TECHNOLOGY? 

Marc de Vries 

Eindhoven University of Technology 

Eindhoven, The Netherlands 

The workshop is about 'attitude towards technology'. But what is 

'technology'? What are the characteristics of technology? 

In this paper we mention the main characteristics of the concept 

• technology' *. Then we concentrate on technology in education. Finally we 

show how the concept of technology we found is used in the courses 

Physics and technology. 

Five characteristics of technology 

J. Technology is a specifically human activity. 

Implications are: 

- technology is for women as well as for men; 

the view of man determines the way technology is looked upon; 

- technology has developed the way man himself has developed. 

2. The three ' pillars of technology' are: matter, energy and information. 

In the course of his tory the accent has been shifted from the first to 

the second, and from there to the third pillar. 

Yet all of them still play a part in modern technology. 

3. Technology is closely linked to natural sciences, especially physics. 

Orginally technology was independent of science, but in the course of 

time an interaction and mutual influence came into exis tence. 

4. Skills in teChnology are: designing, practical-technical skills and handling 

technical products. 

5. Technology thoroughly intervenes all aspects of society: economy, labour, 

social relations. 

* 

Technology assessment, as a separate subject, is concerned with the 

possible consequences of technological applications. 

This paper is based on a literature study, done in the project Physics and 

Technology. 
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Technology in education 

Technology is very important in our society. Technology influences all 

aspects of society (econom y, po Ii tics, social relations, the way we work, we 

live, and travel). 

Technology however, has had hardly any influence on the curriculum of 

general education. This is not a good situation. General education should 

prepare pupils for living in a technical society. This is the first reason why 

more attention should be paid to technology in general education. 

Pupils should have a balanced conception of technology. 

There is a second reason. Pupils have to make im portant choices wi th 

respect to their future profession in an early stage of their schooling. More 

than 50% of all professions are technical in some way or other. Therefore 

it is important that pupils learn something about technology at school. 

A third reason is, that in several countries the relation between industry 

and education is paid more and more attention to. 

So a balanced view on technology should be given to all pupils in general 

education. 

When giving a place to technology in education, all the characteristics 

mentioned before should have a place in the curriculum. 

This implies that: 

1. The pupils have to learn to give a value-judgement to technology from 

their own view of life. They must learn to see, that technology is not a 

specific operating field for men. In this field women can work as well 

as men. 

2. 

In education, attention must be paid to the historical aspects of 

technology. 

The remarks that are stated above, are related to the fact that man -

and not the machine - is at the centre of technology. 

Technology has to be presented in all its diversity. 

This concerns the di versity both of the pillars of technology (matter, 

energy and information) and of the subsidiary fields of technology and 

zones, in which one gets into contact with technology. 
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3. The relationship between physics and technology has to be made clear to 

the pupils. This concerns both the mutual influence of knowledge and 

methodology. 

4. The pupils should learn three skills: designing, practical skills and 

handling technical products. 

5. Pupils must be impelled to think about the pOSitIOns of technology in 

society. Their own responsibility in the association with technology and 

the fact that pupils are also consumers, are part of this as well. 

When the pupils' environment is taken as a basis for the filling of the 

subject technology, this may imply the choice of a thematic structure. 

Technology in the courses Physics and Technology 

In the project Physics and Technology attention is being paid to the place 

of technology in general education. The 5 characteristics mentioned above 

are visible in the courses, developed in this project. 

Special attention has been paid to the attractiveness for girls. 

The purpose of these courses is to contribute to the insight into physics 

and technology and into the coherence between them . 

The courses give explicit attention to the process of designing. 

In case of the theme Making Musical Instruments, the pupils design a 

simple flute. The guitar and the electrical musical instruments are also 

dealt with in this course. 

The theme Electrical Equipment at Home has the pupils designing a simple 

hotplate and deals with the coffee maker and the iron. 

In the case of the theme Communication pupils design a circuit to transm it 

a message in Morse-code. After that they investigate how a telephone set 

works and improve their knowledge of the optical fibre technique. 

The theme Water at Home deals with the way water is made available at 

home by means of water towers and pumps. The pupils compare a 

gas-geyser and a gas-boiler and they see how a tap, the cistern of the 

toilet and the stench trap operate. 
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Themes that are still t o be developed are: Lighting, Do-it-yourself, 

Medical Technology, Transport and Energy and Industry. 

Evaluation after the cou rses have been used in class will have to show to 

what extent the set goals are reached. 

In the project Physics and Techno logy experiences of the MENT -project 

(MENT ;: (in Dutch) MEisjes, Natuurkunde en Techniek, in English: Girls, 

Physics and Technology) and of the HANDROVER projec t are used. 

At this moment the themes Making Musical Ins truments, Electrical 

Equipment at Home, Communication and Water at Home are available in 

English, including the teacher guides of these themes. 
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5. TEACHERS' ATTITUDE TOWARDS TECHNOLOGY 

Introduction 

Rosy van den Bergh 

Eindhoven University of Technology 

Eindhoven, The Netherlands 

As you all know by now, in the project Physics and Technology the concept 

of and the attitude towards technology of pupils at various levels of 

education is investigated. However, after part of the results of the 

investigation among pupils were obtained we thought it might be interesting 

to have a look at what teachers think of technology. After all, in case a 

separate subject technology is taken up into the curriculum or even if it is 

recommended that more attention has to be paid to technology in the 

physics lessons, all this will have to be realized by the teachers. Therefore 

it is rather important to find out what they think of technology in general, 

and of technology in education in particular. 

In the investigation among pupils it became evident that their concept of 

technology was often vague or distorted. The question arises then whether 

this is the same for teachers. And also: do they think the integration of 

technology in education is very im por tant and are they prepared to accept 

a separate subject technology? 

Naturally, their opinion is also important because, whether they are aware 

of it or not, part of their opinion is taken over by pupils. And in order to 

fill the gaps in the pupils' concept of technology and to correct distortions 

in that view, it is essential that first of all the teachers have or acquire a 

correct concept of technology. 

So there is a clear relationship between the investigation of the attitude of 

pupils and that of the attitude of teachers. 
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Constructions and Execution of the Attitude Measure 

The central question in this investigation was: what is the concept of and 

the attitude towards technology of teachers in secondary general, 

pre-uni versity and technical vocational education. The answer to this 

question has been based on the answers given by teachers. 

The attitude measure has been constructed on the basis of a literature 

study, following the same method as the attitude measure among pupils. 

There are two stages in the investigation: 

Preliminary Investigation 

The first stage is a preliminary investigation to get acquainted with the 

way teachers think and talk about technology. 

In this preliminary investigation four interviews were held with teachers of 

physics at schools for secondary general and pre-university education. Each 

interview took about twenty minutes and was recorded on tape with the 

knowledge of the teachers. 

In each interview the teacher was asked the following questions: 

Could you give a brief description of technology? 

- Do you think there is a relationship between physics and technology? 

If so, which relationship? 

- Do you get into contact with technology often, in your opinion? 

- Are you interested in technology? 

If so, what do you do in this field in your spare time (TV-programmes, 

subscription to a technical magazine, etc.)? 

- Do you think your profession has a lot to do with technology? 

If so, in what way? 

Do you think that in the education in the Netherlands sufficient attention 

is paid to technology? 

Could you illustrate this? 

- Do you think that in the education of physics in particular sufficient 

attention is paid to technology? 

Could you illustrate this? 
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Do you consider it important that all pupils are acquainted with 

technology in education? 

Why/why not? 

- Do you pay attention to technology in your lessons? 

If you do, could you give some examples? 

If you do not, why not? 

- Do you think pupils have a fair knowledge of technology already, when 

they come to your lessons? 

Why/why not? 

What are the advantages and disadvantages of technology, in your opinion? 

Are you acquainted with projects like Physics and Technology and 

Girls, Physics and Technology? 

A few things that struck the attention during the interviews were: 

- teachers find it difficult to give a description of what they understand by 

technology (this was the same for pupils), 

- teachers see the relationship between physics and technology almost 

wi thout exception, 

they think there is not enough time to pay special attention to 

technology in the education of physics, 

- they think that girls do not show enough perseverance with respect to 

technology. 

In addition to this forty teachers of physics at schools for secondary 

general and pre-university education were asked to fill out a list of 

open-ended questions. The content of the open-ended questions was 

largely the same as that of the questions in the interviews. Different 

questions were: 

some people think technology is very important in society, others think 

exactly the opposite. What is your opinion about this? Could you adduce 

arguments in support of your opinion? 

- is there a subject 'General Techniques' at your school? 

If so, what concepts are dealt with in this subject? 

If not, what do you think a subject' Technology' would have to be about, 

in case this would be taken up into education? 
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Unfortunately only two of the forty teachers returned the questionnaire and 

their opinion was more or less in agreement with that of the teachers of 

the interviews. We do not know exactly what happened to the other 

questionnaires but it is expected that teachers think they do not have 

enough time to fill out lists of open-ended questions. 

Actual investigation 

The second s tage of the investigation was the actual measurement of the 

attitude of the teachers. On the basis of utterances of teachers in the 

preliminary investigation a number of statements about technology have been 

collected. By placing 5 options behind each of these statements, running 

from 'totally agree' to 'totally disagree' an attitude-questionnaire of the 

Likert-type is constructed. 

The list, to which several adjusted items of the pupils' questionnaire were 

added, formed the final attitude questionnaire for teachers. 

What we also took over from the pupils' questionnaire was an additional 

list of 14 objects/activities of which the teachers had to indicate to what 

extent they were part of technology. 

We did not make a test-version first, partly because there was not enough 

time, and also because the items were highly similar to those of the 

pupils' questionnaire, so we did not expect this to cause any difficulties. 

The teachers' questionnaire consisted of 74 items, which can be devided 

into a number of aspects of technology. Some of these aspects are: 

interest in technology; technology and physics; importance of technology; 

difficulty of technology; women and technology; creativity and technology; 

technical professions; advantages and disadvantages of technology; diversity 

of technology; acquaintance with technology; technology at school; 

technology and developing countries; and finally, craft and technology. A 

number of items could be assigned to more than one aspect. The aspects 

are expected to play a role in the attitude of teachers towards technology. 

However, the real factors did not become evident until a factor analysis 

had been applied to the data. 
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Selection of the Sample 

We sent altogether 1000 lists to 500 teachers of physics, asking them to 

fill out the questionnaire. Besides, they were asked to pass on the second 

list to one of their colleagues cf the English/Mathematics/Crafts-section and 

to ask him/her to fill out the list as well. 

In the selection of the teachers attention has been paid to the following 

points: 

- are they a teacher at a secondary general/pre-university or at a technical 

vocational school? 

- are the numbers of teachers of English/Mathematics/Crafts more or less 

balanced? 

In the following table you can see the division of the teachers in relation 

to the school type: 

~ 
Physics English Mathematics Craft Total 

school type 

general secondary s. 437 135 132 170 874 

techno vOC. school 63 32 31 - - 126 

1.000 

The final posting date was February 7th, and more than a month later 

still every day a few questionnaires were arriving. 

However, at a certain point we decided to start processing the questionnaires 

that had arrived and to add the ones that arrived after that date later on 

and to run the computer program once more. 

So far, 250 questionnaires have been processed and in the table below you 

can see how they were spread over the school types and the teachers: 
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:::;:z Physics English Mathematics Crafts Total 

school type 

general secondary s. 99 39 23 32 192 

techno voc. school 63 32 31 -- 57 

% 51.6 21. 1 14.4 12.8 250 

In the processing we applied a factor analysis to the data. This enabled us 

to put certain items together in a group. And I am not calling these groups 

factors because the number of respondents is rather small to do a proper 

factor analysis and besides, this study is not meant to be a pilot study . 

However it was quite easy to name the features the items in each group 

had in common. So we found the following groups of items: 

Group no. % of var. Name of common features 

1. 20.0 invol vement in technology/acquaintance with 

technology 

2. 11.6 ' hard' technology (computer, atomic bomb) 

3. 8.9 ' soft' technology (gardening, baking cake) 

4. 6.5 women/girls and technology 

5. 5.9 importance of technology 

6. 4.9 technology in education 

7. 3.9 technology and equi pment /tec hnolog y is more 

than apparatuses, broadness of technology 

8. 3.4 importance of dealing with technology in a 

practical way 

9. 3.2 technology and science 

10. 2.9 development of technology 

I!. 2.8 experimental character of technology/doing 

experiments 

12. 2.7 importance of technology in developing countries 

13. 2.5 creati vity 

14. 2.2 ?? (difficult to name) 

15. 2.1 technology and mathematics 
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After this we had a look at the global opinion of the teachers with respect 

to each of these groups of items. What we did was compare the teachers 

of the two school types involved in this investigation, and we also 

compared the teachers of physics with the teachers of English, Mathematics 

and Crafts respectively. 

Now in the first group of items, involvement in technology, teachers 

generally think that they are involved in technology to some extent. Their 

answers mainly varied between 'agree' and 'neutral'. So there is some 

involvement, but they are not really deeply involved. There is hardly any 

difference between the teachers of the two school types. Only in the case 

of two items (4& and 59) which were about the components of a car and 

the extent to which they pay attention to technology in their lessons, it 

appeared that the teachers from technical vocational schools score higher 

than the teachers from secondary general schools. When we compare the 

teachers of physics with the other teachers it appears that the teachers of 

physics are somewhat more involved in technology, but this can hardly be 

called significant. 

In the second and third group of items, 'hard' and 'soft' technology, we 

are talking about the list of 14 objects/activities that was added to the 

questionnaire. Here it appeared that in the teachers' opinion some objects 

or activities are more part of technology than others, but they are part of 

technology anyway. There are no differences between teachers of different 

types of school nor between teachers of physics and other teachers. 

In the fourth group of items, women/girls and technology, we found that 

teachers think that it would be a good thing for women to have a 

technical profession and that they are able to have a technical profession 

as well. There are no differences between the teachers of the 2 types of 

schools and neither between the teachers of the 4 subjects involved in this 

investigation. 
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In the fifth group of items, which we called the importance of technology, 

it appeared that all teachers see the importance of technology because 

most of their answers were in the categories 'agree' and' strongly agree'. 

,i\gain there are no differences with respect to the school types or the 4 

subjects. 

In group six, technology in education, we found that all categories of 

teachers agree that more technology should be taken up into education. 

Here again there were no differences at all, which is rather surprising 

because one might expect them to regard the number of hours they are 

giving now and if more time has to be spent on technology this time will 

have to be taken away from other subjects. And as technology is dealt 

with mainly in the science-field some teachers might be expected to oppose 

to the idea of getting less time for their subject, in favour of technology. 

In group seven, which was rather difficult to name, but which we called 

technology and equipment, it became evident that none of the teachers had 

a narrow scope of technology. They all thought that technology was more 

than just equipment. 

As was the case with group five, the importance of technology, in group 

eight the teachers see the importance of dealing with technology in a 

practical way, or the importance of a technical training. And again there 

are no differences at all. 

However, in group nine something remarkable is going on. The features in 

group nine are called: the relationship between science and technology. The 

overall opinion of the teachers is that they agree that there is a 

relationship between science and technology. But there are some differences 

when we are looking at the question whether all technology is actually 

based on science. First there is a difference between the school types: the 

teachers of technical vocational schools say that technology is based on 

science, whereas the teachers of secondary general schools say that this is 

not the case. 
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Furthermore, there is a dif ference between the teachers of physics and the 

crafts teachers. The physics teachers say: 'Yes, technology is based on 

science', and the crafts teachers say that this is not the case. This is 

understandable because crafts teachers are actually teaching pupils skills in 

doing things with their hands, so one might expect that they will not see 

science as the basis for technology, but actually doing things with your 

hands. The problem is that we have, as yet, no way of knowing whether 

these differences are significant. The factor analysis became available during 

the workshop and the t-values were not even available yet. The opinion of 

the teachers of English and ~athematics were somewhere in between the 

opinions of the physics and crafts teachers. 

I think there is no need to spend a lot of time on groups ten to fifteen. 

The features of these groups were: the development of technology; the 

relationship between technology and experiments; the importance of 

technology to developing countries; the creativity of technology; the 

relationship between mathematics and technology. 

In group 14 there were 2 items which did not have anything in common: 

one was about technical professions and the other was about designing in 

technology. The results show that the teachers see that all these features 

are present in technology. So they see that technology develops the way 

mankind develops, they see that experiments and tests are part of 

technology; they think technology is im por tant for developing countries; that 

creati vity is important in technology and finally they see the relationship 

between mathematics and technology. 

When we compare the results of the teachers with the results of the pupils 

it immediately strikes the attention that whereas in the pupils' attitude the 

first factor was interest in technology, we did not find a group of 

questions in the teachers' attitude to which we can give the name interest. 

The groups of questions we found for the teachers are more or less the 

same as the other factors that were found in the pupils' attitude. 
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In fact this is all I can say about these groups, partly because we do not 

have all the computer results yet, and partly because there was very little 

time to study thoroughly the results we have now. 

Therefore I would like to end this presentation with the following remarks: 

J. the conclusions we drew from the results are only preliminary 

conclusions, 

2. there are very little differences between the various teachers, 

3. the fact that the concept of and the attitude towards technology of 

most teachers is fairly good or favourable does not say anything about 

their knowledge of technology, so we may not draw the conclusion that 

all of a sudden teachers of English, for example, are capable of teaching 

technology. 

\ 
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Falco de Klerk Wolters 

Eindhoven University of Technology 

Eindhoven, the Nether lands 

The general aim of this workshop is to find out whether, and if so, 

under what conditions we are able to construct a standard questionnaire 

to measure the pupils' attitude towards technology. 

This aim could be taken as a phase in a broader research structure. What 

does the research structure look like? And more specifically: what does 

the research structure of a scaling technique of the Likert-type look like? 

I will go into this first. Then it will become clear what stage in the 

investigation we have reached so far and what still remains to be done, 

if possible. 

Two concepts that will play a major role at the workshop are validity 

and reliability. Although most of us will be familiar with the meaning of 

these two concepts, it is right do dwell on these subjects a bit longer. 

So the question is: what is the meaning of reliability and validity and 

how is this integrated in the structure of the research? 

I would like to end with indicating specifically the points for attention 

that will absolutely have to come up for discussion. These points for 

attention are a direct consequence of the requirements that are in force 

because of reliability and validity. 
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1. Design of Likert Scale Measuring Instrument 

What is a Likert Scale? A Likert Scale is a scaling technique in which 

respondents express their attitude towards a stimulus by choosing from a 

number of response categories. In our case the respondents are the 

13-year-old pupils who express their attitude towards a certain subject 

related to technology, by indicating whether they do or do not agree. 

The structure of the investigation consists of roughly 5 or 6 procedural 

stages: 

I. the preliminary investigation: interviews, list of open-ended questions, 

2. formulation and selection of the items, 

3. collection of data } 

4. evaluation of the items 
tryout stages, 

5. construction of the final scale, 

6. measurement: for exam pie on the basis of the total scores for each 

respondent on the sub-scales. 

When we look at this structure it becomes clear that we are now in phase 

4, the phase in which an evaluation of the items takes place. The first 

phases have been founded on the Dutch investigation. These two phases are 

extremely important and determining for the further course of the 

investigation. It is so to speak the input of the investigation. Meanwhile 

phase 3 is behind us as well. The processed data of some twelve countries 

are available. For a survey of these I refer to the congress book: pp. 

27-37. 

So now we are in phase 4, the phase of evaluation. From a methodological 

point of view it is rather strange, actually, that the evaluation takes place 

more or less after everything else. This is typical of a Likert scale. In this 

phase it will be determined whether our choice of items was a right one. 

There is a kind of feed-back to the first phase. 

In the evaluation two concepts play a central role: reliability and validity. 

will give a brief explanation of these concepts and indicate what the 

consequences are for the structure of our investigation. 
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2. The concepts Reliability and Validity 

The concept reliability is a complex one. The simplest definition of 

reliability is the degree to which a scale yields consistent results or scores 

when the attitude is measured various times. 

Therefore reliab ility refers to the stability and consistency of the result of 

the measurement. A measuring instrument provides a score that can be 

regarded as consisting of two com ponents: one is the true score and the 

other one is the error component. A main task of this workshop will be to 

reduce this error component. 

What kinds of errors are possible? 

In literature often a distinction is made between systematic and 

unsystematic errors. Although this distinction is confusing, because 

systematic errors are not unreliable in principle, the division is a functional 

one for the purpose of our workshop. 

As far as unsystematic errors are concerned we are talking about accidental 

variation in the results of the measurement. On page 16 of the 

congress book you will find a survey of some of the errors. 

For clearness' sake it can be noted that in principle there are three 

sources of error: 

1. the measuring instrument: for example through incorrect translations, 

wrongly formulated items. 

2. the pupils: they may be unmotivated, unconcentrated. 

3. the testleader: by giving confusing information about the questionnaire. 

Systematic errors originate from a distortion of the measurement in one 

direction. This is called respo nse set. Well-known forms of response set are: 

'prestige bias' (the reluctance to admit lack of knowledge) and 'social 

desirabili ty' (giving a desired answer ins tead of one's own opin ion). 

On the basis of the classical testing theory a broad scale of methods has 

been developed to estimate the reliability of an instrument. The key to the 

most common methods involves repeated measurements. 

known are the Test-Retest method, the Parallel-Test 

Split-Half method. 

Some of the best 

method, and the 
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At the moment Cronbach's a is the most widely used reliability indicator. 

We used this indicator too. As opposed to previous methods we are working 

here with the variation of each separate item. 

The a is a determination of the reliability based on the internal consistency 

of the measuring instrument. 

For this reason a is now most commonly referred to as a measure of 

homogeneity rather than a measure of reliability. 

For the ordinary use of a Likert scale this a will be sufficient in 

principle. 

I will go into this in the third part of my presentation. 

The Concept Validity 

By validity we can understand the extent to which the measuring instrument 

actually measures what has to be measured. Usually three types of validity 

are distinguished: 

1. predictive, 2. content and 3. construct validity. 

If an instrument has predictive validity it is very well possible to predict 

behaviour. This can be investigated by looking at the actual behaviour. 

Content and construct validity are extremely relevant to the workshop. 

Content validity refers to the question whether we are indeed measuring 

the attitude towards technology. In a more abstract formulation: does the 

content of an item correspond wi.th the content of a theoretical feature. 

This question cannot be answered by calculation. In the course of the 

workshop a possible consensus on the chosen items may lead to content 

validity. 

Construct validity goes one step further than content validity: what concept 

can account for the variance in the results. So here the assumed theory is 

at stake. We measured the construct validity by means of a factor analysis. 

You could say that when it is relatively easy to give a name to the 

factors and when they correspond wi th the a priori notions concerning 

attitude towards technology we can speak of construct validity. For us, 

however, this does carry with it a certain danger. 
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After all, the critical point in this method is the assumption that the 

theory is correct. But our a priori notions (theory) are in themselves a 

point of investigation. 

This means that in case it is difficult to give a name to the factors of 

some countries or in case these factors do not correspond with our a priori 

. notions, the attitude towards technology is probably determined by other 

aspects. This too will be an important point for attention at the workshop. 

Bearing in mind the explanation above, we can return to our design of the 

measuring instruments of the Likert-type. 

3. Consequences for the PATT -Workshop 

Stage 4: evaluation of the items 

In the evaluation of the items we distinguish an evaluation as regards 

content and a statistical evaluation of the items. 

At the centre of the evaluation with regard to content there is 'content 

validity', but also reliability is at stake. The investigations form the various 

countries can indicate which items are not or less suitable for the specific 

situation in his/her country. Or else: what items are missing. And: was the 

translation correct, were the questions put correctly, etc. 

In the statistical evaluation we can use the computer results: 

l. the frequency distributions on the items 

2. the correlation matrix, 

3. the data of the' reliability'-program, 

item-total-cor relations (R. ) 
It 

reliability coefficient (Cronb. a ), 

4. the factor analysis. 

ad 1. The frequency distribution indicates how the respondents scored on 

the questions; are the responses distributed along the normal scale, is 

there a case of response-set, etc. 
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ad 2. We can read in the correlation matrix which items are badly chosen: 

these are items that show a low correlation with the other ones, 

without forming distinct groups themselves. 

ad 3. The item-total correlation also indicates which items are badly 

chosen. A low score means that an item has no bearing on the test. 

Cronbach's a is a central criterion in the evaluation. If, for example, 

a value of .80 is not achieved in the original set of items, one can 

keep trying to remove the items that show a low correlation until 

is over .80. 

ad 4. The results of the factor analysis are mainly important for the 

evaluation of the construct validity. Should there indeed be groups of 

strongly correlating items which are fairly easy to be named, it may 

be meaningful to create sub-scales, each of which measures one 

dimension of the attitude. This can be expressed in a score. Then 

we should have reached a next stage. Stage 5: The construction of 

the final list. 

What is the significance of all this for our workshop? I made a list of 

questions or points for attention to be discussed at the workshop, for 

example during the discussion rounds. 

The questions directly refer to the reliability and validity of our 

measurement. 

4. Points for Attention at the workshop 

In connection with the evaluation of reliability: 

I. Was the translation correct? 

2. Does the translation link up with the pupils' environment? 

3. What items caused difficulties with respect to content? 

4. Did the pupils think the test as a whole was difficult? 

5. Was the test not too long? 

6. What was the part played by the test-leader? 

7. Is there a case of response-set? 

8. Has the response category in the middle (undecided) been used 

improperly? 
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In connection with the evaluation of validity: 

9. Are the items good indicators? 

10. What items are superfluous with reference to content? 

11. What items are superfluous from a statistical point of view? 

12. What items are missing? 

13. To what extent is it possible to give a name to the factors? 

14. Are there any aspects of the at ti tude-dom ai ns missing in the 

questionnaire? 

15. Is it possible to construct sub-scales for separate dimensions? 

In connection with methodology: 

16. Are supplementary techniques required to determine the reliability and 

validi ty? 

17. It is meaningful to use other options for factor analysis, apart from the 

defaults we used now? 
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7. DYNASTIES IN A DUTCH DALLAS 

Insti tutions, conflicts and trends in dutch educational research 

Jo Kloprogge 

Ministry of Education and Sciences 

Zoetermeer, the Nether lands 

Spending a week in the Netherlands will change your lives, perhaps in many 

ways, perhaps in some ways, certainly in one way. At least you will be 

considered in your own country as an expert in the Netherlands, which may 

make it easy for you to increase the frequency of your visits to our 

country, supposing you want this. Maybe you will be seen as an expert in 

dutch education, or more specifically, in dutch educational research. So the 

organising committee saw it as its responsability to organise an introduction 

to our educational research system during this conference. have the 

honour to present it to you. 

For this presentation I chose the sub-title 'Dynasties in a dutch Dallas'. It 

makes clear, I hope, that educational research in this country is not only a 

contemplative, quiet, scientific activity, but that its' entourage' is an often 

very lively and confusing one. When you are familiar with one or even both 

of the television series, which are indicated in this title - as most dutch 

children are to the despair of their educators - you will understand that in 

the available time I can only explain the main lines of the script and will 

have to neglect the smaller roles and many of the intrigues. 

First a historical introduction about how the main lines of the dutch 

educational research structure were formed. When in 1965 the ministry of 

education rece i ved many requests to subsidise educational research projects, 

it took a decision with far-reaching consequences. 
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Because it took a lot of time to consider the increasing number of these 

requests, the ministry decided to create a foundation to deal with those 

requests. So the Foundation for Educational Research (SYO) came to see the 

light. The Foundation was subsidized by the ministry to finance research 

projects, it was not allowed to carry out research itself. Till about 1974 

this strategy worked. Then the ministry started to trigger off educational 

innovations. This meant that from now on several research questions were 

formulated within the ministry. To execute the research needed, special 

earmarked grants were given to SYO. 

This system was much criticized. The content of educational research was 

either determined by researchers themselves or by the ministry. There was 

no room for influence of educational organisations, which in the Netherlands 

are structured on a religious base. So in 1981 the regulations of SYO were 

changed. The total of its regular subsidies and special grants, or what after 

some years of severe budget cuts was left of it, about 20 million guilders, 

were from then on reserved for research on request of the ministry, the 

educational organisation and researchers, in a proportion of 40-40-20. Apart 

from that, the board of SYO, which till then consisted mainly of research 

experts, was reorganised. Under the new regulations 15 of its members are 

representati ves of educational. organisations, 7 are educational researchers, 

there is a representative of the minister of education and one of the 

minister of agriculture, and a chairman, appointed by the minister of 

education. 

I would like to tell you something about the participants in this system, 

about the relationships between them, and of course conflict is the most 

interesting type of relationship, and about some trends in educational 

research in this country. It does not cover all educational research. Part of 

the educational research is executed at universities, within the framework 

of their normal research tasks. Another part is subsidised by ZWO, our 

national organisation for stimulating fundamental researc h activities. 

The main ~tructure of dutch educational research can be seen in the 

picture on the next page. As you see, SYO has a central position in it. But 

the ministry has its direct lines to researchers also. 
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The main structure of dutch educational 

research. 

You will not be 

surprised when tell 

you that during the 

last ten years many 

minor and some major 

battles have taken 

place, mainly between 

the 

and 

ministry 

between 

and svo 
svo and 

the research institutes. 

We will have a closer 

look at some of them, 

because time has come 

to give a description of 

the dynasties in 

educational research. 

You must realise, by 

the way, that my story 

may be biased, because 

am myself no 

objective spectator in 

this field, but earn my bread at the ministry as head of the division for 

educational research. 

Well, let us start with the ministry. Ministries are often considered to be 

big monolythic bureaucratic structures, where decisions are made after an 

evaluation of alternatives, using criteria and looking at goals, trying to 

coordinate and to be consistent. For some part, this is true, but on the 

other side it is so much untrue that a whole bunch of scientific studies, 

based on this concept, has been wasted. Ministries show more resemblance, 

in my opinion, with a big shopping center with a great number of shops, 

some competing, some cooperating, sometimes organising activities together. 

This makes it difficult to organise an activity like educational research in a 

ministry of education, because this activity in prinCiple touches all shops, 

all policy topics. Yet there has been developed a set of procedures and 

ideas about research, that are accepted by most officials. 
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co-ordinating committee 

= takes stock of research needs 
= lists priorities 
= formulates research program = advises minister and state-secretaries 

about research = keeps contact with svo and researchers = judges research proposals 
= maintains data-base 

yearly publications 

o five- year research planning in main lines 
o year-program 
o review of ongoing and finished research 

Main functions of the co-ordinating 

committee. 

Most of this work has been 

done by the coordinating 

committee for educational 

research, which have the 

honour to chair. The main 

activities of this committee 

are presented in figure 2. 

But what are the ideas of 

of ficials in the ministry 

about research. First of all 

many of ficials have no 

ideas at all, and the ideas 

vary a great deal . 

Generally one can say 

research for the ministry 

has the following functions 

(figure 3). 

Though the minis try often shows much interest in research, many officials 

keep away from research activities. Research is seen as complicated, as 

time-absorbing and as dangerous. You never can tell what the results will 

be and what the press will make of them. 

The second dynasty to 

describe is SVO. At first 

sight this may seem a 

minor force between the 

large and powerful 

ministry and the mighty 

uni versi ties. But 5 VO has 

qui te influencial protec-

tors. First of all the 

educational organisations 

have an interest in SVO, 

since they are represented 

in the board of SVO and 

Main functions of research tor the ministry 

1. information to prepare policy-decisions 
2. information about consequences of laws or policy measures 
3. information about aspects of education with future policy scope 
4. monitoring 

In research-concepts 

1. = descriptive/causal research 
2. = evaluation-research 

3. = problem-analysis 
4. = descriptive research 

sometimes adoption of 

research , aiming at Improvements In education or solving problems 
in education 
science-oriented research, not Immediately relevant 
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can define their own research questions and have them executed. Then 

there is parliament, which is very concerned about the independence of 

research. A few years ago the ministry tried to cut the research budget 

and reduce the size of the SVO buro-35 places- these proposals were 

extensively discussed in parliament and rejected. What are the main 

activities of SVO? [t integrates the demand side of research, it takes care 

of the scientific judgement about research proposals and reports, subsidises 

projects and it tries to organise the supply side. Then it pays attention to 

information about research and documentation of research. The next figure 

(4) shows how SVO treats the research-topics, formulated by its customers. 

research -Iopics trom 

Imlnlslfy 

'vo- program 

I researchers l 

400/. mInistry 
400/. ed.organlsallon9 
20% tree research 

research topic 

proposals of 

D D D Interested 
InsOlutes 

I Judgment 01 proposals 
by sclentilic commltlee 

I advise of two members 
of IVO board 

selection 01 proposal and 
assignment 01 project by board 

Much energy is spent on judging 

research proposals, because the 

quali ty of research is a primary 

concern of SVO. Of course this 

means it may take much time 

before a proposal is considered 

to be good enough to be 

subsidised. In several cases the 

S VO board asks for a revision 

of a research proposal, which 

means a delay of two or three 

months before the project may 

start. The usually impatient and 

less quality stressing ministry is 

often not very happy with these 

decisions. Another important 

activity of SVO has been the 

organisation of the supply-side 

of research. S VO has contracts 

with 5 research institutes, all connected with a university. These institutes 

receive a yearly grant and have the first option to research-projects of 

SVO. Only when the proposals of these institutes are rejected, other 

institutes or universities get a chance. This policy has led to much 

opposition from these others and it seems that a more open approach will 

be settled soon. The interference of SVO with the research institutes has 

led to much friction during 1985. At the moment a new agreement has 

been made, in which the responsabili ties of both parties are reformulated. 



- 59 -

Perhaps this is the right moment to have a look at the third dynasty, the 

research institutions . This handmade map (figure 5) shows what universities 

have a contract with SVO and where they are located. 
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Universities that have a contract with SVO. 

Though the research 

insti tutions have set up 

some kinds of 

insti tutional cooperation, 

one for the institute 

and one fo r individual 

researchers in the field 

of education, these 

organisa tions are not 

very powerful till now. 

In the balance of 

power the institutes 

seem to be the 

weakest group, when 

compared with the 

ministry or with SVO. 

But there appears to 

be a connection 

between the quality of 

research and the degree 

of self-assurance of the 

institutes, which, con 

sidering the im prove-

ments made in the quality of research, might give them more weight in 

the future. 

Another problem is the often rather weak management in the institutes: 

sometimes one gets the idea that a research institute is a building offering 

shelter for several independent groups of researchers or even individual 

researchers. The institutes a re not very specialised ei ther, though under the 

pressure from SVO they have reached an agreement about a rude division 

of research programmes. However, one must conclude that quality of 

resea rch has improved a lot, when compared with the situation about 6 or 

7 years ago. 
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It seems that after the very rapid increase of finances for research in the 

seventies and the budget cuts around 1980, the period of stability during 

the last years had very beneficial effects. In the seventies too many 

projects had to be entrusted to inexperienced researchers, whilst the unrest, 

caused by the budget cuts was also not very helpful to im prove quality of 

research. At the moment most research is of reasonable quality, though 

brilliant or really innovative research is still scarce. 

After this description of the dynasties would like to explain some 

Dallas-like aspects of dutch educational research. First of all the 

Netherlands is a small country, where in a certain context, you often have 

to deal with the same people. For SVO it is a problem to find judges of 

research proposals or expert board members who have no interest at stake 

in the subsidising of educational research. 

Then the internal dissensions in each of the dynasties make it easy for 

each of them to form temporary coalitions with groups inside the others. 

When the ministry tried to reduce the SVO budget, the research institutions 

joined SVO in its efforts to fight the ministry. 

When SVO tried to impose on the institutes a complicated system of 

administrative and financial regulations, the institutes received support from 

important groups inside the ministry. When research-programmes are to be 

defined or more general policy decisions have to be made, the minis try and 

SVO often close ranks and give little room to the research institutes. So 

you will not be surprised when I conclude that much of the energy in this 

system is spent on organising lobbies to reach certain goals or to block the 

attainment of activities from others. As in many other systems it is much 

easier to block others than to reach your own goals. 

Nevertheless we can see some generally accepted policy trends in dutch 

educational research and we can note a gradual improvement in the quality 

of research. 

What are these trends in dutch educational research? 

I would like to discern 5 major trends: 

1. programming research, 

2. large scale data-bases, 

3. cohort-analysis, 

4. in-depth research, 

5. popular ising research-results. 
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ad I. By programming research we try to plan a number of research 

projects, building a coherent system of knowledge. Programming research has 

proved to be a very complex and tricky activity. In the Netherlands several 

studies have been executed about programming policy-oriented research, 

which have led to a manual for programming research. The main function 

of programming is to serve as a bridge between research and policy. More 

specified we can discern as functions: 

growth of knowledge by grouping projects, 

generate new research, 

quality improvement, 

coherent insight in policy problems, 

targetting research to policy problems, 

better use of research, 

more ef ficiency, 

marketing, 

transfer of knowledge, 

negociation, 

selection of research themes/priorities, 

ad 2 and 3. Setting up research programmes means financial comm itments 

for several years. This gives possibili ties to invest more in large scale 

data-bases and in cohort studies than is feasible when only ad hoc projects 

are executed. A large scale programme of assessment studies will s tart in 

the Netherlands in 1986 and several data-bases for evaluation studies are 

being organised. In educational research such activities as the setting up of 

large scale data-bases and cohorts depend on support by government 

agencies. 

The problem of government agencies is that large investments, whose pay 

off will only show in the long run, are not very interesting for politicians 

or career hunting officials. In this case the combined efforts of key-people 

in the several dynasties seems to bring something valuable, desp i te the 

usual quarrels. 
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ad It. In-depth research 

A large proportion of educational research till now consists of descriptive 

surveys. Apart from the methodological problems concerning the strong and 

weak points of surveys, in a small country like the Netherlands schools may 

get tired of participating in too many surveys. So we are trying now to 

analyse the possibili ties of in-depth researc h in a few schools. The first 

programme in this field will start in a few months and is a technology 

programme. Developing prototypes of courseware and analysing the impact 

of the introduction of advanced technology as interactive video will take 

place in two or three schools. Of course this can only work out when 

researchers and teachers work very closely together. 

ad 5. Popular ising research results has got very little attention till about a 

year ago. A strategy to bring research results in journals, newspapers, to 

organise presentations of research projects, to edit popularised versions of 

research reports, was in itself very successful. The main problem is that 

the best sold newspapers, which as you know are not always of the highest 

quali ty, seem to have been reached by this strategy as well. So some 

research results have been presented in a very distorted way. 
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8. PILOT STUDY ON 

TECHNOLOGY 

1. Context of the Pilot Study 

Abstract 
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NIGERIAN PUPILS' ATTITUDE TOWARDS 

T .A. Balogun 

Department of Teacher Education 

University of Ibadan 

Ibadan, Nigeria 

The paper reports what has been done so far in the pilot study with 

respect to one area of Nigeria. Fi ve secondary schools were selected -

three co-educational, one all-boys and one all-girls - for the purpose of the 

study. Some information is provided on each of the schools involved, with 

particular reference to their 'technological education readiness'. From the 

description, it is clear that all of the schools are just about to introduce a 

programme in technology education to their pupils. The difficulty 

encountered in the processing of the data locally is noted. The alpha 

coefficient of the instrument for the pupils used is 0.969. Inspite of the 

limitations encountered in the study, we think that the participation has 

been worthwhile, especially as it is being done at the beginning of the 

offering of technology education in all Nigerian secondary schools. 

Nigerian pupiJs' attitude to technology 

In this paper, information is provided on the sample used for the pilot 

study, the administration of the Dutch instrument, and data processing 

carried out locally. The information on the schools used will focus on their 

'technological education readiness'. 
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The pilot study was carried out in Ibadan, the capital of Oyo State of 

Nigeria. 

In Ibadan there are about 75 secondary schools, many of them established 

since 1979 in pursuance of the then state government's policy of free 

secondary education for all children in the state. (It is perhaps useful to 

note that admission to secondary schools in the state during the 1979-83 

period was done on a non-selective basis). It is from among these schools 

that fi ve secondary schools were selected. Of the five, three were 

co-educational, one was an all-boys school while the other was an all-girls 

school. Below there are some notes on each of the schools: 

School A 

The school was founded on September 22, 1978. It was originally intended 

to be a model primary school for a religious mission, but it was soon 

decided that the facilities provided were 'too good' for a primary school. 

So the mission asked that the building be used for a secondary school while 

a new one was built for the primary school. 

The secondary school was modelled after two older secondary schools in 

Lagos (the current capital of Nigeria), one all-boys and one all-girls school. 

Thus the school is 

sense. It is one of 

where 'normal' and 

schooling. There is 

co-educational. 

the very few 

, handicapped' 

a unit for 

The school is also integrated in another 

schools in Oyo State (indeed in Nigeria) 

pupils cohabit for the purpose of formal 

all categories of hearing impaired pupils 

within the school. However, members of this unit were not involved in the 

pilot study. 

In response to the new national policy on education in Nigeria, the school 

is trying to include Introductory Technology (IT) in the curriculum of its 

junior secondary section. The school itself is not included in the state 

government's pilot scheme for IT. Thus, the preparation for IT is being 

done at the request of the parents of the pupils in the school. They have 

promised to raise funds to provide facilities for IT. Currently, there are 

two National Certificate in Education (intermediate level manpower) trainees 

from a local polytechnic helping with aspects of the IT curriculum. The 

school is trying to provide its own regular staff for the subject. Both boys 

and girls are presently involved in practical agriculture in the school. 
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The girls are said to be more keen than the boys, ostensibly because of 

the horticultural orientation of the programme which the girls seem to 

appreciate more than the boys. 

(This information, incidentally, was given by the female head teacher of the 

school.) The constraint to practical agriculture here seems to be more one 

of space than that of interest of the pupils. 

School B 

This school was founded on 13 October, 1977 to cater for the urgent 

demand for secondary school places in Ibadan. The school is one of the two 

secondary schools located on the campus of the University of Ibadan. 

Therefore, some of the pupils at the school are the children of the workers 

of the University of lbadan while others come from the community around 

the University. It is a co-educational school. The school is just preparing 

for Introductory Technology. A teacher has been appointed for the subject, 

but physical facili ties are yet to be installed. The school expects the 

government to provide all the necessary facilities. In the meantime, the 

pupils do practical agriculture. The head teacher thinks that because of the 

background of the pupils (, middle class') they are not so keen on this 

subject. On the other hand, pupils of a school previously headed by him in 

a farming community were more keen, especially on commercial agriculture 

in which they were fairly successful. 

School C 

This is another co-educational school and it was founded on September 26, 

1980 in the wake of the rapid expansion of secondary school enrolment 

arising from the then free secondary education in the state. The school has 

again just started IT but lacks physical facilities and staff for teaching the 

course. Currently, there is an NCE (Technical) trainee who is teaching the 

course. However, because the school is located on the campus of a 

polytechnic, it has been permitted to take its pupils to the Faculty of 

Engineering of the polytechnic for a demonstration. The polytechnic has also 

provided an induction course for the teacher of physics, chemistry, and 

mathematics in the school; and team teaching is being encouraged. It is 

feared, however, that the logistics of taking the pupils to and from the 

Faculty of Engineering, because of the distance involved, would need to be 

carefully looked into when they are ready for the demonstration. 
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In the meantime, the parents of the pupils are trying to raise funds to 

provide some physical facility, since the government is willing to provide 

equipment when this is done. 

Classroom si tuation in Ibadan. 

School D 

This is an all-girls school founded on February 7, 1961. There are a number 

of centres in the school - a Cookery centre and a Home Management 

centre in addition to science laboratories. However, the school is yet to 

have at least a workshop and the necessary equipment for IT. 

For now the NCE (Technical) staff in the school is teaching technical 

drawing, while the pupils continue with their Home Economics and Business 

Studies. 

School E 

The all-boys school was founded in February, 1954. There is a technical 

block provided by the Federal Government and the school expects the State 

Government to equip it for IT for the junior secondary and other technical 

and vocational courses for the senior secondary. 
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Administration of the Questionnaire 

Since this contributor opted to process his data locally, it was decided to 

cut down on the amount of paper to be waded through in scoring the 

pupils' responses. Therefore, a one page response sheet was provided for the 

pupils, so that they did not respond on the questionnaire sheets themselves. 

Theoretically, we would expect to find the bulk of the 13-year-olds required 

for the pilot study in secondary form two (Grade 8). However, the age of 

pupils at this level in Nigerian secondary schools varies widely. Therefore, 

the procedure adopted in the administration of the questionnaire was to go 

to randomly selected arms of forms one to three in each of the five 

schools and asked those that were in this age group to raise their hands. 

As many of the pupils were eager to participate in the project, the pupils 

were requested to 'spontaneously' give their date of birth. This was to 

ensure that those that were involved in the project actually qualified to do 

so. 

This contributor did part of the administration of the questionnaire himsel f, 

while the rest was done with the help of some of thE: teachers in the 

school concerned. On the average, it took from 20 to 45 minutes for the 

pupils to complete the questionnaire. Some of the pupils sought help in 

responding to the items. 

Essays on Technology 

The request to supply written essays on how (Nigerian) pupils feel about 

technology came after the original data had been collected . Therefore, this 

aspect was done rather more informally. 

Teachers in two of the five schools were requested to randomly select 

some boys and girls in the classes that were involved in responding to the 

questionnaire. 

Some sample of the essays are provided here. 
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Data Processing 

The decision to process the data locally was 

that the necessary programs for doing the 

University Computing centre. 

This turned out to be broadly so except that: 

made on the understanding 

job were available in the 

I. The output on the ABFREQ, RELFEQ, MEAN STDEV did not come out 

like the ones sent from Eindhoven to prospective participants of this 

workshop. So they had to be re-compiled manually to conform, somewhat 

with the Eindhoven's format. 

2. The computer at the Centre is not big enough to handle the factor 

anal ysis com ponent of the anal ysis. 

We therefore apologise for not being able to bring any data on factor 

analysis. The responses of the pupils have been brought more specifically 

for this analysis. 

Conclusions 

Inspite of the limitations, experienced in participating in the pilot study, we 

think that our participation in the project has been worthwhile and even 

somewhat fruitful. In any event, we think that the project has come at an 

auspicious time in the his tory of educational development in Nigeria. 

Because the 1985/86 school year has witnessed a vigorous commitment to 

and action on technical education at secondary level on the part of 

especially the Federal Government of the country. The Federal Government 

of Nigeria has rightly or wrongly spent over 100 million naira (one Nigerian 

naira is about one US dollar) to order equipment for the IT which is being 

distributed to all the 19 states of the country. 

Some of the states themselves, and indeed some well-to-do Nigerian and 

some parents-teachers associations as already hinted are supplementing the 

federal effort. There is no doubt that there is still a lot to be done in 

this area, but some promising start is being made here. 
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So it is interesting to find out what the attitudes of Nigerian pupils are 

towards technology, as it were, at the beginning of their formal exposure 

to the subject under the auspices of our education system. 
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9. THE PILOT-STUDY IN HUNGARY 

1. Educational Context 

Das SchuJsystem in Ungarn 

Janos Fekete 

Orszag6s Pedag6giai Intezet 

Budapest, Hungary 

Die Grundlage des Ungarischen Schulsystems bildet sich nach dem zweiten 

Weltkrieg heraus. Seine gegenwartige Struktur wird in Bild I veranschaulicht. 

Die Kinder im Alter von drei bis sechs Jahren besuchen den Kindergarten. 

FOr Kinder im alter von sechs bis vierzehn Jahren ist der Besuch der 

Grundschule obligatorisch. Die Grundschule wird aus pad agog is chen 

Gesichtspunkten in zwei 

Klassen eins bis vier, 

Abschnitte unterteilt: zur Unterstufe gehoren die 

zur Oberstufe die Klassen fOnf bis acht. Eine 

rechtlich-formale Grenze zwischen den beiden Stufen gibt es nicht. Von den 

Grundschulabgangern besuchen ca. 50% eine Berufsschule, ca. 20% eine 

fachliche Mittelschule mit Abitur und ca. 30% ein Gymnasium. 

In Ungarn, wie in vielen Landern, existieren zwei Arten von Ausbildung: 

eine allgemeine und eine fachliche. Schulen mit allgemeiner Ausbildung sind 

die Grundschule und das Gymnasium. Die fachliche Ausbildung erfolgt in den 

Berufs- und Fachmittelschulen sowie in den Hochschulinstitutionen. 

Die inhaltliche Merkmale der allgemeinen Bildung 

Die inhaltliche und padagogische Arbeit wird in den Grundschulen und 

Gymnasien durch die sogenannten Erziehungs- und Lehrplane (curriculum) 

bestimmt. 

Entsprechend den sich wandelnden gesellschafltichen interessen und der 

Entwicklung des wissenschaftlich-technischen Fortschrittes mOssen die 

Lehrplane etwa aile zwoif bis fOnfzehn Jahre neu bearbei tet werden. 
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Gymnasium 

-- - - Grund schule - --

Kindergar ten 

Figure I. Outline of the schoolsystem. 

Uni verst ta t, Hochschule 

Abitur 

In Ungarn wUrde 1978 mit der EinfUhrung neuer LehrpUine begonnen. 

Mit der Ausarbeitung der neuen Lehrplane wUrde 1973 begonnen. Die 

Ungarische Akademie der Wissenschaften Ubernahm die fUhrende Rolle in der 

Bestimmung des Niveaus, das die Gesellschaft von den GrundschUlern und 

Gymnasiasten erwartet. Die Hauptgebiete der modernen allgemeinen Bildung 

wurden wie folgt festgelegt: 
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sprachliche Kommunikationsbildung, 

mathematische Bildung, 

naturwissenschaft li c he Bildung, 

histori sch-geselschaftliche und poli tische Bildung, 

astetische Bildung, 

Korperkultur, somatische Bildung, 

technische Bildung. 

Die entsprechenden Lehrfacher und die Stundenzahlen zeigen die Tabellen I 

und 2. 

Table 1. Subjects and numbers of hours in grades 1-8. 

subject 1 2 3 4 5 6 7 8 total 

Hungarian language 315 320 320 256 192 160 128 128 1819 
and literature 

Russian -- -- -- 64 96 96 96 96 44 
Environmental 52 64 64 96 96 -- -- -- --

studies 
History and -- -- -- -- 64 64 64 96 28 

ci tizenship 
Geography -- -- -- -- -- 64 64 64 19 
Ma thematics 192 192 160 160 160 160 128 128 128 
Physics -- -- -- -- -- 64 64 64 19 
Chemistry -- -- -- -- -- -- 64 64 12 
Biology -- -- -- -- -- 64 64 64 19 
Technology 26 36 55 55 64 64 55 55 41 
(, tec hni ka' ) 
Art 26 64 64 64 64 64 48 32 42 
Music 35 64 64 64 64 64 64 48 46 
Physical Education 87 96 96 96 96 96 96 96 75 
Tutor Group -- -- 32 32 32 32 32 32 19 
Optional classes -- -- -- -- -- -- 64 64 12 

In Ungarn hat jedes Unterrichtsfach einen eigenen Erziehung und Lehrplan. 

Die Lehrplane haben zentralen Geltung: In Allen Grundschulen und Gymnasien 

des Landes erfolgt der Unterricht nach einheitlichen Lehrplanen. Die 

Padagogen verfugen allerdings uber genugend methodische Freiheit. 

Die neuen Lehrplane gewahren auch inhaltlich eine gewisse Freiheit. Sie sind 

namlich nach Grund- und Erganzungsstoff aufgeteilt. Der Grundstoff ist 

jeweils verpflichtend, der Erganzugsstoff dients entsprechend dem 

Wissensniveau und der Leistungsfahigkeit der Schuler der Differenzierung. 
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... girls and boys, full of attention for using the computer . 
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Diese Merkmale der Lehrpli:ine treffen aile Unterrichtsfacher gleichermassen 

zu, atso auch das Unterrichtsfach Technik. 

Table 2. Schedule of Grammar School, weekly class hours in grades 1-4. 

Subject I 2 3 4 Total 

Hungarian language 2 2 I I 6 
Hungarian literature 2 3 3 3 II 
History 2 2 3 4 II 
Ideology - - - 2 2 
Russian 4 3 3 2 12 
Second foreign language 3 3 - - 6 
Mathematics 5 4 3 3 15 
Physics 2 2 3 3 10 
Chemistry 2 4 - - 6 
Biology - - 4 2 6 
Geography 3 2 - - 5 
Music I I I - 3 
Drawing and art theory I I I - 3 
Physical education 3 3 3 3 2 
Technology 2 2 - - 4 
Tutor group I I I I 4 
Career orientation - I - - I 
Optional classes - - 7 9 16 
Free choice - 2 2 2 6 

Theoretische Grundlagen des Schulfaches Technik 

Die technische Bildung stellt sich in den neuen Lehrplane als organischer 

Bestandteil dar. 1m Sinne der neuen Konzeption ist die allgemeine Bildung 

die Gesamt solcher gesellschaftlich notwendiger Kenntnisse und zweckmassige 

Verhaltenweisen, die den Menschen zur Orienterungsfahigkeit seiner 

Umgebung, zur systematischen Erwei terung seiner Kentnis zur 

Anpassungsfahigkeit an die Umwelt sowie zum aktiven Schutz und zur 

Entwicklung der Umwelt befahigen. 

Die Technik beeinflusst heute - und kUnftig noch starker - fast jeden 

Aspekt des Alltags: die Arbeit, das Lernen, die Unterhaltung. In den 

vergangenen Jahren wurde die menschlichen Tatigkeit zunemend 

anspruchsvoll, auch die nicht-technischen Berufe wurden technisch. Deshalb 

ist die technische Erziehung wichtig, deshalb wurde das Fach Technik in die 

Schulen eingefUhrt. 
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Technische Erziehung bedeutet inhaltlich zweckorientierung, Synthese- und 

Funktionsdenken der Technik zowie ihre komplexe, auch wirtschaftliche 

Betrachtungsweise zur Geltung zu bringen. Technik heisst also nicht etwa 

oberflachliche Aneignung von beruflichlichen Qualifikationen, blosse 

Einpragung technischer Fachbegriffe. Durch technische Erziehung soli sich ein 

Verhaltenspotential herausbilden, das aktive Wechselwirkungen mit der 

U m wei t gewahrleis tet. Dementsprec hend mUssen Selbstandigkei t und 

Kreativitat der SchUler, Problemfindung und -Iosung gefordert werden. 

Technikunterricht soli die richtige Einstellung zur Arbeit begrUnden, 

Verstandnis dafUr wecken, dass die Grundlage unseres Lebens die Arbeit ist; 

in diesem Zusam menhang soli er auch eine Berufsorientierung der SchUler 

ermoglichen. 

Bei den Unterrichtsgegenstanden wird - im Gegensatz zu frUheren Lehrplanen 

- kein Unterschied zwischen den Geslechtern gemacht. 

Der Lehrplan fUr Technik hat Rahmencharakter. Dadurch wird es ermoglicht, 

dass die Lehrveranstaltungen dem technischen Fortschritt - anders als bei 

den traditionellen Lehrplanen - flexibler folgen konnen. 

Der Lehrstoff 

1. Hauptthemenkreise in den Klassen eins bis vier 

1. Stoffe und ihre Umformung 

2. Ubungen mit Bauelementen 

3. Ubungen mit Montageelementen 

4. Zuhause und die Technik 

5. Studienspaziergang, Exkursion . 

... busy with technology ... 
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2. Hauptthemenkreise der Oberstufenklassen 5-8 

1. Stoffe und ihre Umformung, 

2. Anfertigung von technischen Modellen, Montageubungen, 

3. Elektrische Schaltungen, 

If. Heizung und Beleuchtung der Wohnung, 

5. Gerate, Maschinen und Anlagen im HaushaJt, 

6. Grundlagen Energiegewinnung und -verbrach, 

7. Landwirtschaftliche Kenntnisse und Ubungen, 

8. Betriebsbesichtigung. 

3. Die Zielsetzung des Technikunterrichts im Gymnasium beschreibt 'dass 

die Schuler zu PersonJichkeiten erzogen werden, die sich fur aIle technische 

Kultur unserer Zeit interessieren, deren allgemeine und grundlegende Fragen 

kennen und verstehen und sich darin entrechend zurechtfinden konnen'. In 

dieser Schulform sichert das fach Technik das Studium der abstrakten 

Inhalte der technischen Realitat der Systemelemente und Systeme. Die 

Hauptthemen des Unterrichts demonstrieren diese Zielsetzung. (In Klammern 

ist die Stundezahl aufgefUhrt). 

Klasse I: Systeme und Prozesse des Stoff- und Energietransport (If), 

Messung (J 0), die Verstarkung (If), die Steuerung (il), die ..... Iung (J 2), 

komplexe Arbeiten (20). 

Klasse II: Systeme der technik: Architektur, Maschinenbautechnische 

Anlagen, Produktion, Informationssysteme (l0), TeiJsysteme (l0), 

Zusammengesetzte Systeme (20), komplexe Arbeiten ( .. ). 

is everything all right? ... 
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Vereinfacht 1.3.SSt sich sagen, dass der Technikunterricht als Grundprinzipien 

der Technik beinhaltet, da die bei den Grundprinzipien vor sich gehenden 

Veranderungen nicht so schnell ablaufen und nicht von solchen Ausmassen 

sind, wie die in den Anwendungen. Der Unterricht bezieht sich deshalb auf 

SchlUsselbegriffe, die den Zusammenhang grosserer Stoffgebiete darzus tellen 

erlauben. 

2 Sampie and Administration 

Die Untersuchung der Einsteihmg zur Technik 

I. Die Untersuchung wurde bei ca. 1500 SchUler von verschiedenen 

Sc hultypen durchgefUhrt. Aus dieser Population haben wir 260 

dreizehnjahrige Schuler ausgewahlt. 

2. 70% von Schulen wohnt in einer Kleinstadt, 30% in der Hauptstadt 

(Budapest). 

3. Geslecht: 54% Junge, 

46% Madchen. 

4. Die Ubersetzung des Fragebogens war nicht problemlos. Die 

Schwierigkeiten waren: 

a. Das Wort 'technology' in Ungar n hat eine andere Bedeutnis. Es 

heisst Verfahren, Methoden, Prozesse usw. 

Dem englischen Wort 'technology' entspricht in Ungarn das Wort 

Technik (auf ungarisch: technika). In dem Fragenbogen wurde das 

Wort Technik benutzt. 

b. Viele von Items entspricht dem Wortschatz der ungarischen SchUler 

nicht zB. solche Fachworter wie Kreativitat bzw. 

Entwickelungslander. 

c. Einige Items sind in Ich-Form, mehrere in Du-Form formuliert. 

5. Bei der Antwort einigen Fragen mussten die SchUler logische 

Operationen durchfuhren zB.: 

a. 

b. 

Verneinung der Verneinung (Da diese Operation in der Schule nicht 

geiibt wird, ist schwer fUr die Dreizehnjahrigen) 

Viele Fragen fordern vom Schuler eine alternative logische 

Entscheidung. So konnten die Schuler Iieber ihre rationale 

Standpunkte, nicht ihre emotionele Verhaltnisse ausdrucken. Deshalb 

haben wir bei der Kategorien des Fragebogens eine kleine Erganzung 

gemacht. 
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Zur Kategorie 'strongly agree' haben wir 'das ist wahr' Cit 

is true), zur Kategorie 'disagree' 'das ist nicht wahr' in Klammern 

aufgenommen. 

3. Results of the pilot 

Because the computer results of the data-analysis of this pilot arrived 

during the workshop only a brief overview of the factor analysis is gi ven. 

The Hungarian data have been reduced t o 26 factors after the VARIMAX 

rotation, the first of which can be named fairly well. The first 11 factors 

account for 68 ,6% of the total variance. 

The factors and their names are: 

1. interest in technology, 21,5% of var. 

2. girls and boys and technology, 7,2% of var. 

3. difficulty of technology, 6,8% of var. 

1+. consequences of technology, 5,7% of var. 

5. importance of technology, 5,0% of var. 

6. schoo l and technology, 1+,6% of var. 

7. traditional role of women in technology, 1+,3% of var. 

8. necessity of technology, 3,8% of var. 

9. creativity in technology, 3,5% of var. 

10. development of technology and human 

activity, 3,2% of var. 

11. technology a nd the future. 3,0% of var. 

The re li abili ty coefficient a lpha is 0,81+. 
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10. SOME FACTORS IN THE MEASUREMENT OF PUPILS' ATTITUDE TO 

TECHNOLOGY IN A THIRD WORLD CONTEXT: HIGHLIGHTS FROM 

KENYA. 

1. Educational Context 

Introduction 

Raphael J.A. Kapiyo, 

Frederic Otieno 

Appropriate Technology Centre, 

Kenyatta University, 

Nairobi, Kenya 

This paper considers some factors that may underly any measures of pupils' 

attitude towards technology. Although factor analysis may reveal factors 

which account for most of the variance in the measurements, a deeper 

understanding of the basis for the pupils' attitude towards technology is 

essential. This is even more important when such measures of attitude are 

used for comparative purposes as is the case in PATT. In other words the 

question, 'On what basis would the attitudinal factors be interpreted?' can 

be raised. 

One of the first things to consider is the pupils' specific context. This can 

be viewed, in terms of their cultural setting, the school system, and the 

immediate family structure. Then there is also the pupil him/herself in 

terms of his aspirations and expectations in life. It is from the pupils' 

experiences, levels of exposure and perceptions of the world, developed 

through his/her interaction with the surrounding environment, that his/her 

view and attitude toward technology is shaped. 
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To expect children from different societies to have similar reasons for 

viewing technology in a certain way, or that the factors isolated through 

factor analysis after a survey is enough to explain pupils' attitude towards 

a concept like technology would be insufficient. There are always factors 

involved, in many countries and even between regions in a country, which 

make them different from each other, but which the attitude scale may not 

pick up unless certain methodological issues are clearly taken into account. 

For example, developed and developing countries differ in that whilst one is 

more urbanized and highly industrialized, the other is more rural and 

agrarian. A survey of attitude may need to specify some of these 

differences. Surely, for children growing up in these countries, even if it 

was found that their attitudes towards technology rested on their interest in 

technology, would it not still be difficult to explain the basis for such 

interests? What then are some of these factors in the measurement of 

pupils' attitude towards technology in the Kenyan situation? 

Pupils' home backgroWld 

There is always the assumption that children are living in similar conditions 

in their societies, and may have been exposed to life experiences of a 

similar type. While that assumption may be a bit more fitting in Developed 

Countries (more urbanized), the situation is fairly different in Developing 

Countries, where the rural-urban dichotomy bears more to it than just as 

communities geographically separated. 

Pupils' attitude towards technology would not escape being influenced by 

the beliefs, socialization processes and items in the home. In Kenya today, 

the majority of the population still reside in the rural areas (85%) with 

about 15% in the urban areas. Although here are those who are 

predomininantly rural, and others who are predominantly urban, there is also 

a group who have 'legs' on both sides. But the crucial thing is the 

particular activities in the urban and rural areas which may influence 

pupils' attitude towards technology. 

Whereas in the rural area the child interacts with simple farm tools, 

pottery work, direct cooking with fuelwood, may use a bicycle, etc., with 

very few radios, cars, not to mention television sets (for lack of rural 

electrification); the urban child is cons tantly interacting with automobiles, 
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and could probably have been to an industry, film show, among other 

things. Thus the life styles and experiences of the urban and the rural child 

in terms of the 'technologies in use', would have encountered different 

exposures. 

There is therefore a possibili ty that their conception of technology and even 

an understanding of it could be equally different. Would simple techniques 

and related knowledge used in the construction of certain devices in the 

rural areas constitute technology to these pupils (both rural and urban)? 

How then do children from these two areas perceive technology? And how 

would we know what they understood technology to mean in these diverse 

contexts? 

Similar arguments apply between Developed and Developing Countries. 

Whereas in one case children have been exposed to modern technology 

(electronic, highly mechanised), and their industrial applications, in the 

other, they have been exposed to relatively simpler, and more traditional 

type of technology mostly relating to agriculture. Hence one would wonder 

if in these two contexts technology is perceived in the same way. 

Furthermore, there exis t certain very crucial factors. Most of the Kenyan 

pupils have grown up in communities where traditional norms are still held 

tightly, such as the case of sex-role divisions. Males and females are 

socialized knowing clearly which roles they are expected to take. For 

example, for a woman to climb on top of a roof to repair or construct in 

one Kenyan society is regardp.d as bad omen and could lead to heavy 

penalty. In addition heavy constructional work in most societies in Kenya is 

still seen to be men's prerogative. Pupils' view towards gender-differences 

in technology would not escape an influence of such cultural norms. 

In general, knowledge of a pupil' s home background would be very crucial 

in explaining some of the attitudinal factors. 

Schooling systems 

Just as the majori ty of the population in Developing Countries, Kenya in 

this case, are rural, so the majority of schools are found in the rural 

areas. Given the ciifferent activities between the rural and urban areas, it 

would be expected that schools in these areas would be involved with 

similar activities, both in the teaching and school activitie5, which probably 
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is the case. But there are other dimensions to the situation. 

Schools are in types. There are schools marked as High cost, Medium Cost 

and Low Cost Schools. Their main characteristics lie in the resource 

provisions for the teaching/learning environments. The High Cost Schools are 

usually a lot better equiped than the Low Cost Schools. Though there may 

be peer-influence among children from these schools, it is clear that the 

children attending either of these types of schools have their own uniqlle 

experiences with aspects of technology which they are exposed to, which 

could be very different from each other. The technologies they encounter, 

the particular skills they encounter, the particular skills they develop and 

their view of teChnology can be sharply different. For example, the low 

cost school pupil because of shortages in the school gets used to the 

'make-do' techniques or improvisation. 

Expectations and aspirations 

Children at age 13 may have started to consider the type of professions to 

enter and even the type of life to lead in the future. In Kenya, like many 

societies, parents play a crucial role in shaping the child to the particular 

profession. Their need is to get their children into a path leading them to 

a profession which has a 'name' or 'status', and which may have better 

economic returns. Qualifications therefore tend to be the key. Depending on 

how technologically-orientated professions are held, pupils' attitude towards 

technology would be influenced not only by the 'path' but would be shaped 

by the expectations and aspirations to those professions 'that matter'. 

In the past, 'work by hand' was detested. Agricultural Education was 

neglected and Technical Education regarded as 'Low Status'. Although today 

in Kenya things are a little different, the views toward Agricultural and 

Technical Education being more favourable, pupils may still have their own 

misgivings about 'working by hand'. It is possible that their views towards 

technology in relation to career expectations can be mingled and confused 

by parental and societal expectations. 

The kind of future life these children (rural and urban) would like to live 

is one composed of 'better life', made possible by aspects or products of 

technology, for example, living in a good house, driving a good car, having 

a video, T.V., music system, etcetera. 
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Many times this is the thought of the urban pupil. For the rural pupil, 

with the discovery 

he/she IS driven 

consequence have 

technology in such 

of the ' anticipated 

to have nothing to 

the urge to migrate 

circums tances may be 

better life' in the urban areas, 

do with the rural life, and in 

to urban areas. Pupils' view of 

favourable because 'technology is 

attracti ve', not as an acti vi ty to get involved in by way of profession but 

one 'to enjoy its benefits'. Clearly a factor like Interest in technology 

revealed in the factor analysis on data from Kenya could be interpreted 

along these lines. 

2. Sample and Administration. 

The Kenyan sample consisted of 13- and 14-year-old pupils of primary 

schools. We took two complete schools, one urban school and one rural 

school, but even at the rural school we noticed very clear urban influences. 

The total number of pupils amounted to 245. 

However, there is an enormous difference between Kenyan pupils of 13/14 

years old and pupils from the UK of the same age-group. For one thing 

our pupils do not have a thorough command of the English language. And 

what is more, the questions are not particularly aimed at Kenyan 1>upils, 

for example a coffee maker and technical magazines are not at all familiar 

to the pupils. Therefore we decided to give them some information in 

advance in order to enable them to answer these questions anyway. We 

are aware of the fact that the results of our pilot study may be influenced 

by the information we gave to the pupils. 

3. Results of the Pilot 

The review of some of the factors in the measurement of pupils' attitude 

towards technology in a third world context have indicated that the pupils 

whose attitudes we are keen to measure come from different home 

backgrounds. This therefore implies that any factors isolated as accounting 

for their attitudes (for example, interest in technology, girls and technology, 

and importance of technology accounting for 30% of pupils' attitude towards 

technology in Kenya) can only be explained in terms of those specific 

contextual factors, which cannot be picked by the items of the 

questionnaire. 
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Clearly any survey of pupils' attitude towards technology in a country like 

Kenya would require awareness of the context factors, followed by a 

careful sampling according to the key factors such as rural, urban and 

school types, in the Kenyan case. Otherwise there could be threats to 

reliabili ty and even validity of the data. 

Whatever the meaning pupils have for technology, it would always be 

essential to have an idea about it. There are possibilities that technology, 

without prior explanation to the pupil, would be perceived differently and 

even mistakenly by pupils from different areas. 

Kenyan pupils to whom English is a foreign language and to whom certain 

terminologies could be completely new, will deserve some thought in the 

PA TT research. Apart from the linguistic and readability problems that the 

pupils (especially those in rural areas) may have, the use of examples which 

may not be familiar can lead to unintended response. 

Finally, given that our purpose is to capture pupils' attitude towards 

technology reliably, methodological issues like representative samples, 

appropriate design of the instrument ought to be given consideration. In 

Kenya, the rural-urban dichotomy and the different school types are dis tinct 

enough to warrant separate treatment. Additionally, for a full study of 

pupils' attitude towards technology, a consideration of pupils from different 

areas for in-depth study would be essential. 
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11. THE PILOT STUDY IN ENGLAND 

Tony Orgee 

Cambridge, United Kingdom 

The . presentation began by giving a brief 

the degree of educational system 

education authori ties 

their area. 

emphasizing 

deciding on the pattern 

overview of the English 

local control, with local 

of educational provision in 

The focus then shifted to the teachers and schools involved in the pilot 

study and described general features of the responses, both by schools and 

by pupils. For example schools did not wish their pupils to answer questions 

about the occupations of parents. 

A t this point the issue of children's experience of science and technology 

in schools was raised. Influences on the curriculum were described. The 

work of the government-funded Assessment of Performance Unit was 

mentioned, as well as guidelines for Design and Technology produced in one 

local education authority. Reference was also made to the work of teachers 

and other educators in curriculum development. 

The presentation concluded with brief comments on the results. However the 

pilot study was carried out primarily to assess the instrument, and the 

results can only provide possible indications of national perceptions at this 

stage. 
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I. Educational context 

will begin the presentation by giving a brief overview of the English 

educational system. It is often said that education in England is 'a national 

responsibility, locally administered'. Local councils usually represent between 

200,000 and 1,500,000 people, and these local councils, as local education 

authori ties, decide on the pattern of educational provision in their area. 

These leas employ teachers, provide buildings and finance equipment. 

In most leas pupils will be educated in primary schools from the age of 5 

to II. At II pupils will move to a secondary school, where they will 

remain until the age of 16 (the end of compulsory schooling) or 18. In 

Cambridge city, for example, there are 11-16 and 11-18 secondary schools. 

There are also academic 16-18 Sixth Form Colleges, whilst more vocational 

courses for example, in hairdressing and catering are seen at a College of 

Further Education. 

About 80% of pupils change from primary to secondary schools at age 11. 

However some leas have adopted a middle school system. This can take one 

of two different forms: either: 5-8, 8-12 and 12-16 or 18 or 5-9, 9-13, 

13-16 or 18. Finally I should say that the secondary curriculum is subject 

centred, and pupils have some degree of choice in the subjects they study 

in the last two years of compulsory education, i.e. between 14 and 16. 

2. Sample and administration 

I will now turn to work undertaken during the pilot study. Five teachers 

were involved in this work after being approached by me. These teachers 

were people had met as a result of my work in science education. They 

were known to be willing to be involved in research. 

Thus 5 schools were involved, one in inner London, two in London suburbs, 

and two in towns in rural leas within 100 miles of London. Four of the 

schools were state schools and one was private. Two were single sex and 3 

were mixed. It would be reasonable to say that, on average, pupils in the 

state schools were of approximately average ability. 

The girls in the private school are probably of above average ability, but I 

have no ability measures for pupils in any of these schools. 
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A total of 194 pupils were invol ved from 7 classes, being in 2 classes in 2 

of the schools and in I class in the other 3 schools. Where 2 classes in a 

school were used, one class was of more able pupils and one of less able. 

90% of the pupils were aged 13 and 10% 14. 

3. Results of the pilot 

I would like to make the following general points about responses. Firstly 

schools were not happy about pupils being asked to state the occupations of 

their parents. In fact schools refused to allow these questions to be asked. 

In my previous work for a government funded research unit the question of 

the socio-economic background of the pupils was frequently raised. However 

request for questions to be asked about parental occupation were refused by 

the Consultative Committee who overviewed the work of that particular 

unit. 

Feedback from the teachers who administered the questionnaires referred 

again and again to pupils asking what the word technology meant. There 

was felt to be considerable uncertainty in pupils' mind about this concept. 

However no help in clarifying the concept was given, and so pupils 

responded based on their own existing conceptualisation of the word. 

Another point to be made is that some pupils responded in a way 

suggesting that they felt the statements made reflected the beliefs of the 

test leader so: 

'This is a very chauvanist paper, I refuse to finish it!' 

'This is a very sexist paper.' 

'This is written by a male chauvinist.' 

'Sexist, sexist, sexist.' 

'all this is sexist.' 

'I have a complaint. This query is sexist'. 

All these comments come from girls, most of them in the private school. 

At this stage I would not wish to draw conclusions from the results on a 

national !.evel. The purpose of the pilot study was to assess the instrument. 

Those involved constituted an opportunity sample, and whilst teachers 

teaching in different locations and in different types of schools were 

involved there is no way in which I can claim that the resulting sample is 

representati ve. Hence national results can, feel, only provide partial 

insights and indications into national perceptions at this stage. 
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12. PUPILS' ATTITUDE TOWARDS TECHNOLOGY PILOT STUDY FROM 

ILE-IFE, NIGERIA. 

1. Educational Context 

Bukunola Osibodu 

Faculty of Education 

University of lfe 

lIe-Ife, Nigeria 

Before now, Nigerian educational system has followed the 6-5-2-3 structure, 

which involved 6 years of primary education, 5 years of secondary 

education, 2 of Higher School and 3 in the University. The secondary 

programme had been strictly of the academic type, preparing the pupils for 

further education at the university level. Even at this time, there were, 

and there still are, Technical Schools, separate from Secondary Schools, 

where students learnt technical subjects such as woodwork, metal work and 

so on. Unfortunately, the pupils who went to these schools are those one 

can call the rejects from the regular secondary schools. 

However, the new National Policy on Education in Nigeria (1979) set up a 

new educational structure to correct some of the limitations of the old 

system, in particular to make secondary education more comprehensive. The 

new structure, known as the 6-3-3-4 structure, has 6 years of primary 

education, 3 years of Junior Secondary School, 3 of Senior Secondary 

School, and 4 years in the Uni versi ty. The curriculum of the Junior 

Secondary School is highly diversified and it includes technical subjects such 

as what is called Introduction to Technology, woodwork, metal work, 

technical drawing, agricultural sciences, engineering technology, electronics 

and so on. One major idea of the policy is that if every child is exposed 

to these technology courses in the Junior Secondary School, then Senior 

Secondary Schools can .be of different specialisation e.g. Senior Secondary 
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School (Technical and Commercial) and the Senior Secondary School 

(Academic) or those specialising in preparing students for further work in 

the University. There are avenues for those students in the technical and 

commercial lines to persue relevant professional programmes in the 

Universities. Much of the Policy, however, is still on paper and some States 

of the Federation have gone ahead in implementing the policy faster than 

some others. There is a great discussion everywhere about the policy and 

its implications for school curriculum in the different mass media. It 

appears that both young and old ones, parents, teachers and pupils have 

great faith in the system in terms of its contribution towards scientific and 

technological development. But, the implementation is slow in coming, 

though there is a great awareness of the need and plans to diversify 

secondary school curriculum to include technology. Also, the Federal 

government is giving strong support to the matter of implementation of the 

policy. 

This is the background and position of the curriculum in the schools where 

the pilot study took place. 

Classroom in Nigeria 
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2. Sample and Administration 

A little over 200 pupils were included in the pilot. The idea was to leave 

room for some attrition. Generally 199 responses became useful for 

consideration - about 103 girls and 96 boys. 

In order to conclude a sizeable number of girls in the pilot study, the 

sample was chosen from two coeducational secondary schools and one 

single-sex girls' school. In each school, two arms of Form II were randomly 

chosen from about 4 to 6 arms of Form II. The average age is 13 years, 

though there are a few older pupils in this class. 

Initially four Form II students from a school not included in those used in 

the pilot sample were used to pretest the questionnaire. This pretesting 

showed that the questionnaire was long and that the pupils found some 

terms and expressions difficult. For instance, these four students took about 

90 minutes to complete the questionnaire, and still did not respond to all 

the questions. 

For example, the word 'invention' in Q 37, and the term 'technology' itself 

in its different contexts created problems. Expressions such as those in Q 

45, 53 and 69 also created difficulties. 

Pupils' essays on technology. 
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One option here was to go on and translate the questionnaire into a 

, mother-tongue'. But, which of the mother-tongues? English, however, is the 

official language and the medium of instruction. So in all classes, the terms 

were explained, and the expressions also explained. 

Also, the students were allowed to ask questions during the administration 

of the questionnaire, but not to look at the Dictionary as some attempted 

to do. 

3. The results of the pilot study 

Like all pilot studies, one expected var ious issues of methodological 

problems to come up here. 

I. The language problem is a crucial issue. The questionnaire could be 

translated into a mother-tongue and the sample can include pupils with 

the same mother-tongue. One would hesitate on international comparison 

if this is done, as the instrument might in fact have become different. 

2. There are cultural and environmental problems, which might have resulted 

in non-familiarity with some of the concepts and constructs of the 

instrument. 

3. A sub-regional consideration should be possible. 
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A Nigerian schoolyard. 
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13. ATTITUDE TOWARDS TECHNOLOGY: ADMINISTRATION OF THE 

QUESTIONNAIRE IN WESTERN AUSTRALIA. 

I. Educational Context 

Lesley H. Parker, Leonie J. Rennie 

Secondary Education Authority, 

Nedlands, Western Australia 

The Context of the Administration of the PATT Questionnaire in WA 

In Western Australia, children typically spend between ten and twelve years 

at school. Although many children receive some 'preschool' education, they 

actually begin their formal education in the year in which they turn six, 

spending 7 years in a primary school followed by 3-5 years in a secondary 

school. By law students cannot leave school until they are 15 years of age; 

hence virtually all students complete ten years of schooling. At present, 

approximately 70 percent of the cohort complete 11 years and 45 percent 

complete the full 12 years. Of this latter group approximately one-third go 

on to a tertiary education. 

The curriculum in Western Australian schools is multidisciplinary in nature, 

which a major focus on the basic elements of literacy and numeracy. 

Very little science is taught at this level. Science is in fact programmed 

for only about 4 percent of classroom time, and the actual science taught 

is rather dependent on the inclination and interests of the individual 

teacher. There is no explicit policy on technology education in primary 

schools. 

In secondary schools, in the compulsory years of schooling (Years 8-10) 

science is allocated approximately one-sixth of classroom time. Again there 

is no explicit policy as regards technology education. 
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Although in recent times there has been some acknowledgment of the need 

to incorporate technology in the curriculum. A major report on education in 

Western Australia, published in 1984, recommended that the study of science 

in schools be carried out within the context of a newly established 

component of the curriculum to be titled Science and Technology, with 

courses comprising this component aiming to 

* develop in all students a basic scientific and technological literacy and 

numeracy, 

* show how, through the various scientific disciplines, the physical world 

can be studied, understood and used, 

* examine, making use of real world examples, including technological 

examples, the manner in which science interacts with the culture it 

serves and by which it is supported. 

To date, however, there has been little progress in implementing this 

recommendation. 

At the upper secondary level (Years II and 12) students are presented with 

quite a wide range of courses from which to choose a program of study. 

Some of these courses have clear ties with technology, in that they are 

virtually prerequisites for technologically oriented careers, but most courses 

do not exploit these ties in any systematic way. Only in one of the 70 or 

so subject areas available in the upper secondary school are issues related 

to technology addressed explicitly. 

This is a course entitled Physical Science, one section of which deals with 

'Science and Society'. It is of interest that teachers were not comfortable 

wi th this section when the course was first introduced (in 1978). 

This perhaps suggests that traditional science teaching, and science teachers 

trained in traditional ways do not readily incorporate technology into their 

programs. 

A further point of interest in relation to upper secondary school studies in 

Western Australia is that girls tend not to choose subjects leading to 

careers in technology (See Appendix I). 
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The climate for Change 

Relatively recent changes in government policy as regards technology are 

now being implemented in Western Australia. Through the Technology 

Development Act and the creation of the Department of Computing and 

Information Technology the government has established a mechanism for 

dealing with the economic, the social and the educational dimensions of 

technology. 

Specifically the aim is to inform, educate and involve people at many 

different levels of society in decisions about the uses and effects of 

technology. 

Some actual initiatives which have been set up are 

* a studentship scheme for promising young graduates and undergraduates to 

carry out research projects with local industry, 

.,. traineeships in information for 100 unemployed youths, 

* seminars on new technology for small business proprietors, 

* a marked increase in the number of computers in primary and secondary 

schools. 

2. Sample and Administration 

The Schools in the Pilot Study 

The schools which participated in the pilot study of the PATT questionnaire 

in Western Australia were typical of those to be found in the context 

described above. They were not selected randomly but rather were chosen 

to represent a balance overall as regards academic abili ty and 

socio-economic status. 

The questionnaire was administered to 229 Year 8 students (i.e. 13 

year-olds, in their first year of secondary school). Nine intact classes of 

students in Perth metropolitan schools were used in the study. Three 

students presented incomplete sets of data, leaving a final sample of 109 

boys and 117 girls. 
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The actual administration of the questionnaire was carried out by Dr. 

Rennie, or by the normal classroom teacher. In the latter case the teacher 

worked from the set of instructions shown in Appendix 2, and Dr. Rennie 

visited the classroom to answer questions. The instruction page was read 

aloud to the students and the opportunity given for them to seek further 

information if required. It was suggested that students might use a ruler 

under each item to ensure that the answer circled corresponded to the 

correct item. Students took between 15 and 45 minutes to complete the 

questionnaire. 

The students were not given a definition of technology even though this 

was the first question asked in many of the classrooms. They were also 

discouraged from looking up a definition in their dictionaries, which some of 

them had automatically tried to do. 

The lack of definition of technology appears to be related to the large 

number of midpoint responses to the questionnaire. Students were quizzed 

after completing the questionnaire to establish the manner in which they 

had used the middle response category. 

They reported that they used the 'undecided' response in anyone of three 

circumstances they did not understand the question, or they had no 

opinion, or they were genuinely undecided. Several students claiming not to 

know the meaning of technology used this midpoint response for many of 

the items which contained the word 'technology'. 

3. Results of the Pilot 

The Translation of the Questionnaire 

In a number of ways the idiom of the questionnaire was not entirely 

appropriate to Western Australian children. However, the number of changes 

made for the pilot administration were kept to a minimum, in order not to 

jeopardise international com parisons of the response patterns. Thus only the 

following changes were made prior to the adminstration in Western 

Australia: 
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Items 7, 48, 69, 78: grammatical errors 

Item 18 electric kettle was substituted for coffee maker, since 

most students would not have a clear picture of a 

coffee maker. 

Item 30 programs is the usual word. 

Item 37 many is the usual word. 

Item 71 tyre is the usual spelling in Australia. 

Item 73 list is more easily unders tood. 

A copy of the questionnaire as administrated in Western Austalia is shown 

in Appendix 3. 

If the questionnaire were to be administrered again, the following changes 

are also recom mended: 

Item 27 

Item 27 

Item 31 

Items 32, 40, 61 

Item 42 

Item 45 

'never' means the answer is yes or no, with no room 

for a range of agreement or disagreement. 

a 'double-barrelled' item - is it good to learn to put 

on a plug or is it good for girls to do it? The State 

Electricity Commission in WA advises that qualified 

electricians should do thi s, so another example would 

be better. 

constructed may be interpreted as manufacturing 

bike parts, or putting the bike together. 

unusual sentence structure for W A pupils. 

'always' restricts the range of responses. 

would be better to word positively. 



Secondary Education Authority - Western Australia 

CURRICULUM AND RESEARCH UNIT 

NUMBER OF STUDENTS WHO STUDIED UPPER SCHOOL SCIENCE, 

TECHNOLOGY AND MATHEMATICS SUBJECTS, 1980-1985. 

1980 1981 1982 1983 
SUBJECT 

HALE FEHALE HALE FEMALE MALE FEMALE HALE FEMALE 

Biol08Y 1742 2767 1502 2415 1417 2153 1538 2183 
Cheal a try 1795 1081 1834 1039 1882 1107 2021 1242 
Geol08Y 123 23 152 14 139 12 145 19 
Bu.an Biol08Y 588 2102 633 2383 681 2299 779 2572 
'hyaical Science 250 185 276 257 283 293 317 332 
'hydca 1853 760 1898 763 1931 850 2167 938 

Ceneral Coaputin8 - - - - 36 18 63 38 
Science 7 3 12 10 16 18 30 8 
Applied Technology 235 4 199 6 210 1 172 1 

Hathe .. tica 1 1941 2187 1892 2244 1876 2115 2115 2378 
Hathe .. tica II 1168 511 1207 454 1208 528 1347 568 
Hathe .. tica III 1164 512 1198 451 1212 526 1344 567 
Hatheaatica IV 631 1030 642 1118 674 1121 805 1287 

1984 

MALE FEMALE 

1670 2307 
2041 1256 

129 14 
1010 2970 
348 295 

2153 980 

90 55 
48 23 

224 7 

2329 2539 
1348 614 
1358 614 
1025 1461 

HALE 

1818 
2193 

147 
1248 

435 
2345 
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56 
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2681 
1402 
1399 
1109 

1985 

FEMALE 

2460 
1399 

15 
3249 

336 
1067 

75 
45 

5 

2792 
624 
626 

1578 
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'""0 
rn 
Z 
o 
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o 
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APPENDIX 2 

TECHNOLOGY QUESTIONNAIRE - INSTRUCTIONS FOR ADMINISTRATION 

I. Read through page 1 aloud to explain how to respond to the 

questionnaire. If students wish to change their answer put a cross 

through (or rub out) the wrong response and write the correct response, 

e.g. 

I ~ 3 (0 5 

2. Page 2 - have students fill this in as you go through it -

age 12 or 13 

sex boy or girl 

occupations e.g. Newsagent - sells papers 

Gardener - grows vegetables, does not Ii ve at home 

Housewife - does housework etc. 

3. Page 3 - questions begin 

Students might like to run a ruler down the page so that they circle 

the right line of numbers. 

Note: Item 10 is a typing error. Ask students to cross it out and write 

in 

10. I have never used a screwdriver. 

4. If students do not know what teChnology is, do not tell them. Ask them 

to answer all the items as best they can, and for the items they can 

not or do not unders tand, c ircle 3 for undecided. 

5. When students have finished, please ask them to check they have 

answered every question on pages 2 tot 6. It is easy to miss a page, or 

answer two questions on the one line. 

6. I will come in as soon as I can to answer any questions, and to collect 

questionnaires at the end and th§uk- -students for their help. 

7. Thank you very much for your help. 
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APPENDIX 3 

QUESTIONNAIRE 

about 

TECHNOLOGY 
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QUESTIONNAIRE ABOUT TECHNOLOGY 

In the newspapers you often read things about technology. You can also 

watch many TV programmes about technology. 

In this questionnaire we want to ask you what your opinion about 

technology is. Please, answer the questions and let us know what you think 

of technology. 

This questionnaire contains 78 statements. You should indicate whether you 

agree or not. 

An example: 

strongly un- dis-

agree agree agree decided 

Mathematics is very interesting 2 3 4 

If you strongly agree, put a circle around answer I (Like this: CD 
If you agree, but you hesitate, put a circle around answer 2 (!) 
If you are undecided, put a circle around answer 3 CD 
If you disagree, but you hesitate, put a circle around answer 4 ( 

If you strongly disagree, put a circle around answer 5 ( G ) 

GIVE YOUR OWN OPINION 

DON'T THINK TOO LONG ABOUT A STATEMENT 

strongly 

disagree 

5 

® ) 

THE RESULTS ARE WORKED OUT ANONYMOUSLY; YOU DON'T HAVE 

TO GIVE YOUR NAME 

IT IS IMPORTANT TO ANSWER ALL THE QUESTIONS ON PAGE 2 

Thank you very much for your help! 
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PLEASE, ANSWER THESE QUESTIONS FIRST: 

What is your age (in years)? 

Write down whether you are a girl or a boy. 

Describe the occupation of your father (what he does, where he works). 

Do the same in respect of your mother . 

ON THE NEXT PAGE THE STATEMENTS BEGIN. 



- lOil -

strongly 

strongly un- dis- dis-

agree agree decided agree agree 

1. Technology is very important in life. 2 3 4 5 

2. Technology makes everything go better 

than before. 2 3 5 

3. Technology is only concerned with 

computers. 2 3 4 5 

4. When something new is discovered, 

1 want to know more about it 

immedia tely. 2 3 4 5 

5. Working in technology is very 

creati ve. 2 3 4 5 

6. Girls cannot do technology. 2 3 4 5 

7. I positively do not want to have 

a job in technology. 2 3 4 5 

8. Developed countries can do much for 

developing countries by technology. 2 3 4 5 

9. Technology is good for the economy. 2 3 4 5 

10. All jobs have something to do with 

technology . 2 3 5 

11. In everyday life you do not have 

much to do with technology. 2 3 5 

12. In technology you have many 

opportuni ties to use your imagination. 2 3 4 5 
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strongly 

strongly un- dis- dis-

agree agree decided agree agree 

13. Technology is too difficul t for me. 2 3 4 5 

14. A girl can have a technological 

profession just as well as a boy. 2 3 4 5 

15. All jobs have something to do with 

technology. 2 3 4 5 

16. In technology you have to design 

things by yourself. 2 3 4 5 

17. For pupils of my age technology is 

not interesting. 2 3 4 5 

18. I know pretty well how an electric 

kettle works. 2 3 4 5 

19. In the newspapers you often read 

about technology 2 3 4 5 

20. Without technology there would be 

more problems in the world. 2 3 4 5 

2l. Boys are able to repair thi ngs bet ter 

than girls. 2 3 4 5 

22. You do not have to be c reative in 

technology. 2 3 4 5 

23. To understand something of technology 

you have to take a difficult training 

course. 2 3 4 5 



- 110 -

strongly 

strongly un- dis- dis-

agree agree decided agree agree 

24. A hundred years ago there was no 

technology. 2 3 4 5 

25. I would like to learn more about 

technology at school. 2 3 4 5 

26. Developing countries should develop 

their own technology. 2 3 4 5 

27. It is a good thing when girls learn 

to put a plug on a cord. 2 3 4 5 

28. Technology gives people more leisure. 2 3 4 5 

29. It is difficult for me to say now 

whether or not I want to choose a 

technological profession. 2 3 4 5 

30. There should be more TV programmes 

about technology. 2 3 4 5 

31. To know how a bike is constructed 

you do not have to study technology. 2 3 4 5 

32. Thoughts of technology are not often 

in my mind. 3 4 5 

33. Technology has brought more good 

things than bad things. 2 3 4 5 

34. If you know nothing about technology, 

you are behind the ti mes . 2 3 4 5 
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35. Girls prefer not to go to a technical 

school. 

36. At school I hear enough about 

technology to be able to make a 

choice about going or not going 

to a technical school. 

37. In technology there are not many 

inventions that are really new. 

38. If there was a hobbyclub about 

technology at school, I would 

certainly join it. 

39 . Technology is good for developing 

countries. 

40. I do not know what th e word 

'technology' includes. 

41. Humans can not do without 

technology . 

42. Technology is always bad for the 

environment. 

43. Boys know mo re about technology 

than girls do. 

44 . I would like to wo rk in technology 

later. 

strongly un- dis-

strongly 

dis-

agree agree decided agree agree 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 
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strongly un- dis-

st rongly 

dis-

agree agree decided agree agree 

45. Designing an applicance is not a 

part of technology. 

46. I am not interested in technology. 

47. A t school you do not hear much 

of technology. 

48. With technology you learn to 

assemble applicances. 

49. I think tec hnology is a bit scary . 

50. 1 know how most appliances are 

const ruc ted. 

51. More girls should go to a tec hnical 

school. 

52. Tec hnology makes people ask for 

more and more comfort. 

53. Whe n 1 choose a profess ion 1 do not 

consider whether or not it is 

tec hnological. 

54. 1 like to read technological magazines. 

55. Making a dress is a sort of technology. 

56. Technology is the subject of the fu t ure. 1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 5 

3 4 5 

3 4 5 

3 4 5 
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strongly un- dis-

strongly 

dis-

agree agree decided agree agree 

57. Technology is as difficult for girls 

as it is for boys . 

58. enjoy repairing t hings at home 

myself. 

59 . Technology is: working with your 

hands. 

60 . You must be very clever to be 

able to study technology. 

6 1. A girl had better not become a 

car mechanic. 

62. Technology always has do with 

electricity. 

63. Modern technology should be adapted 

before being applied in developing 

coun tries. 

64. At school you should learn more about 

repairing things around the home. 

65. You can learn a lot of tec hno logy by 

yourself. 

66. Mothers should be able to repair 

domestic appliances themselves. 

67 . At school you never hear anything 

abou t technological jobs. 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 
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68. In technology there is not much 

opportuni ty to invent things by 

yourself. 

69. It would have been better if no 

technological inventions had ever 

been made. 

70. I know what ;nost applicances are 

for. 

7l. Girls should repair their own bicycle 

tyres. 

72. Technology makes people more 

creati ve. 

73. I cannot list many technical jobs. 

74. Technology is only for bright people. 

75. Technology mostly is not dangerous. 

76. Sometimes I have taken things apart 

to see how they work. 

77. Technology is nothing but applied 

physics. 

78. These sorts of questions about tech

nOlogy are difficult for me. 

strongly un- dis-

strongly 

dis-

agree agree decided agree agree 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 
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APPENDIX 4 

TECHNOLOGY AWARENESS: AN INTERNATIONAL SURVEY 

Paper delivered at the Eleventh Annual Conference of the Western 

Australian Science Education Association, Western Australian Institute of 

Technology, Perth, October II, 1985. 

There is a growing world-wide concern about the need for all citizens to 

be technologically literate. In the context of this concern it is becoming 

clear that people's understandings of what technology actually means are 

many and varied. 

Many see the lack of clarity in the definition of technology, in itself, as a 

cause for concern. Recent contributions to the field have emphasised the 

need for people to develop a broad, inclusi ve definition of technology, 

including the so-called 'low' technology of everyday artefacts and the 

survival-related technologies of pre-industrial societies. They see education, 

ideally, as developing in students an historical perspective on technology, 

which takes cognisance of all kinds of advances made by human beings 

since the Stone Age, in relation to the design, development, maintenance 

and production of artefacts. At the same time they see it as undesirable 

for people to acquire a concept of technology which confines it essentially 

to 'high' technologies, derived from activities in applied science and 

engineering, conducted in industrialised, Western societies. There is a 

particular concern that females, who typically have been discouraged from 

pursuing studies and careers in applied science and engineering, may also 

feel that 'technology' is not for them, given its common association with 

these disciplines. 

For secondary school students, the unclear and possibly restrictive view of 

technology outlined above is seen to be particularly serious. These students 

are at a stage when they are acquiring attitudes and making initial choices 

which could have far-reaching consequences in relation to their futures as 

citizen-consumers of technology, as technicians and technologists, and/or as 

people with the potential to play a key role as inventors, developers or 

teachers of technology. Specifically in Western Australia, it is recognised 

that students may be entering Year 8 of secondary school with a very 
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limited background in science and technology, and with the prospect of only 

a limited number of pathways through which knowledge in these areas may 

be acquired systematically. 

In June 1985, at the annual Conference of the Science Teachers' 

Association of Western Australia, Scriven and Parker discussed the findings 

of a working party on Education and Technology set up by the Western 

Australian Science, Industry and Technology Council (SlTCO). They 

emphasised, among other things, the need to determine how much learning 

in science and technology students typically carryover from primary school 

to secondary school, taking particular account of the students' attitudes to 

science and technology and of their capacity to apply knowledge and skills 

from these areas to problems encountered in everyday life. 

The present study addresses some of the issues raised by the SlTCO 

working party, and focuses on students' attitudes towards, and perceptions 

about, technology. The study evolved out of discussions at the Girls and 

Science and Technology (GASAT) Conference held in London in April, 1985. 

Raat, de Vries and Alting (I985) presented some preliminary findings from a 

study of students' attitudes towards technology. They indicated an interest 

in participating in an international study comparing the attitudes of students 

in The Netherlands with those of students in other countries of the world. 

To this end they offered to make available translations of the questionnaire 

they had devised in the initial phase of their study. Participants in the 

international study currently include researchers from Nigeria, England, USA, 

Poland, Canada, and Aus tralia. 

In their conference presentation, Raat et al outlined the development of 

their questionnaire, then focussed on some of the sex differences which had 

emerged in their study. 

The sample for their study consisted of 3000 13-year-old students. In their 

analysis they had found the following sex differences: 

(a) girls were less interested than boys in technology, 

(b) girls are perceived by boys (but not by girls) to be less able in 

technOlogy related areas. 
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(c) girls tended to have a less broad definition of technology than boys, 

(d) girls did not perceive technology to be as important as boys did, 

(e) girls were less acquainted than boys with technology. 

The Questionnaire 

The Questionnaire About Technology was developed in the project Physics 

and Technology at the Eindhoven University of Technology (Raat et ai, 

1985). The questionnaire was devised using their analysis of the responses of 

small groups of 13-year-old students in interviews and written answers to 10 

open-ended questions focussing on perceptions of the nature and importance 

of technology. 

The final questionnaire contains 78 items in eight categories: general 

knowledge of technology, interest in technology, importance of technology, 

girls and technology, technological professions, difficulty of technology, 

creativity in technology, and consequences of technology. About half of the 

statements are negatively worded and items from the eight categories are 

distributed randomly throughout the questionnaire. Students are requested to 

respond on the usual five-point Likert-type format. The response categories 

are agree strongly - agree - undecided - disagree - disagree strongly. The 

wording of four items was altered very slightly in the English translation of 

the questionnaire to accommodate the appropriate idiom for Western 

Australian students. 

Western Australian Sample 

The questionnaire was administered to 229 Year 8 students in nine intact 

classes in the Perth metropolian area. The classes were not selected 

randomly, rather they were chosen to achieve a representation balance 

overall in academic ability and socio-economic status. Three students 

presented incomplete sets of data, leaving a final sample of 109 boys and 

117 girls. 

Administration of Questionnaire 

The questionnaire was administered by the researcher, or by the normal 

classroom teacher. In the latter case, the researcher visited the classroom 

to answer questions. The instruction page was read aloud to the students 

and opportunity given for them to seek further information if required. 
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It was suggested that students might use a ruler under each item to ensure 

that the answer was circled among the corresponding set of numbers. 

Students were not given a definition of technology even though this was the 

first question asked in many classrooms. Students took between fifteen and 

forty minutes to complete the questionnaire. 

There was a large number of midpoint responses. Students were quizzed 

after completing the questionnaire about how they had used the middle 

category. They reported that they chose the undecided response if they did 

not understand the question and/or if they had no opinion or were 

undecided. Several students claiming not to know the meaning of technology 

used this midpoint response for many of the items which contained the 

word 'technology'. The 78 items were all scored from I (agree strongly) 

through 5 (disagree strongly) regardless of the item content. The occasional 

omitted question, or a question with two answers was scored 3. 

Results 

The results from each country participating in the pilot survey will be sent 

to Eindhoven by november 1985. These early analyses focus on item 

characteristics and scale dimensionality. At the time of writing this paper 

only general comments are possible, but results for a number of items in 

areas of concern are presented here to illustrate the responses of Western 

Australian students to the questionnaire. 

Awareness of technology 

An idea of students' awareness of technology can be obtained by the 

strength of their opinion about ideas tapped by the ques tionnai reo A total 

of 27 items had a mode of 3, the midpOint, whereas 13 items had a mode 

of or 5, the extremes of the response choices. It is usually considered 

desirable that Likert-type attitude statements evoke a small percentage of 

undecided responses and have bipolar distribution (Shrigley & Koballa, I 98~). 

In this case it seems clear that the high percentage of undecided responses 

indicates not only a lack of opinion but a lack of awareness, as many of 

these items relate to the nature of technology, the introduction of 

technology into developing countries, creativity in technology and the 

consequences of technology. 
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Further evidence of students' lack of awareness is revealed in Table I. 

Item had the second lowest mean of all items - clearly most students 

agree that technology is important, yet their responses to the other items 

in Table suggest that many do not have an understanding of technology. 

On most items, there are statistically significant differences between boys' 

and girls' mean scores. In each case, boys more than girls seem to have a 

broad perception of technology. 

Interest in Technology 

Results for several of the items asking about interest in technology appear 

in Table 2. The word 'not' was deleted from Items 17 and 46, so that all 

items are now worded in the same direction. The means for most items are 

between the 'agree' and 'undecided' response, indicating that a majority of 

students have a positive interest in technology. Again there are significant 

differences between boys' and girls' means indicating that boys have a 

greater interest than girls in technology. 
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Table I 

Response Characteristics For Some Items About Technology 

Item 

1. Technology is very im portant in 

life. 

11. In everyday life you do not 

have to do much with techno

logy. 

24. A hunderd years ago there was 

no technology. 

40. I do not know what the word 

'technology' includes. 

45. Designing an appliance is not 

a part of technology. 

73. I cannot list many technical 

jobs. 

45 

7 

12 

11 

11 

Response Category (%) 

2 3 4 5 

41 12 2 o 

24 26 27 16 

14 31 22 21 

16 22 34 17 

5 38 31 25 

26 27 23 13 

Boys' mean is significantly more positive than girls' mean on these items 

* f!. < .05, ** f!. < .01. 

Total 

Mean 

1.72** 

3.23 

3.28* 

3.31 ** 

3.73* 

3.02** 
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Table 2 

Boys' and Girls' Interest in Technology 

Boys Girls 

Item Mean SO Mean SO t 

17. For pupils of my age technology 

is interesting. 2.23 1.21 2.91 1.17 -4.27* 

25. I would like to learn more about 

technology at school. 2.02 1.23 2.61 1.17 -3.69* 

38. If there was a hobby club about 

technology at school, I would 

certainly join it. 2.65 1.13 3.39 1.11 -4.98* 

46. I am interested in technology. 2.27 1.27 2.84 1.22 -3.45* 

54. I like to read technological 

magazines. 2.80 1.37 3.63 1.10 -5.02* 

58. enjoy repairing things at home 

myself. 1.87 1.14 2.48 1.01 -4.16* 

* E < .01 

Difficulty of technology 

Technology is perceived by students to be somewhat difficult. The results 

for Items 13 and 60 presented in Table 3 show mean scores near the 

middle of the scale. Students are firmly of the opinion that boys and girls 

can cope equally well with technology, as the means for Items 14 (which 

had the lowest mean overall) and 57 reveal. It is somewhat contradictory, 

therefore, to find that for statements such as Item 6 and Item 43, boys 

are perceived by boys to be more knowledgeable and more able than girls 

in technological pursuits. However, the results in Tables and 2 have 

indicated that boys do have a greater awareness of, and interest in, 
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technology, so it may be that boys' perceptions are simply realistic, rather 

than sex-stereotyped. 

Table 3 

Boys' and Girls' Perceptions of the Difficulty of Technology 

Boys 

Item Mean 

13. Technology is too difficult for me. 3.65 

60. You must be very clever to be 

able to study technology. 3.12 

14. A girl can have a technological 

profession just as welJ as a boy. 

57. Technology is as difficult for 

boys as it is for girls. 

21. Boys are able to repair things 

better than girls. 

43. Boys know more about tech

nology than girls do. 

* E < .01 

1.61 

1.97 

3.03 

3.53 

SD 

1.23 

1.27 

1.06 

1.21 

1.55 

1.25 

Girls 

Mean SD 

3.38 1.08 

3.06 1.21 

1.57 1.04 

2.05 1.31 

4.21 1.15 

4.36 0.96 

1.71 

0.36 

0.30 

-0.47 

-6.57* 

-5.60* 
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Discussion 

The selection of results discussed in this paper are representative of the 

results for the whole questionnaire. Many students have little understanding 

of the meaning of technology, and are unable to give opinions on many 

statements. This lack of awareness makes more difficult the task of 

interpreting the resul ts of the questionnaire. The questionnaire was 

developed after intensive work wi th s tudents from the target population in 

The Netherlands, and similar work needs to be done here, in order to 

scribe students' perceptions of technology more precisely than can be done 

by a questionnaire. Nevertheless, the results presented in this paper, 

interpreted with caution, indicate that boys generally are more aware of, 

more interested in, and have more experience in technology and 

technological pursuits (such as repairing things) than do girls. Fur ther, girls 

are perceived by boys to be less able in teChnology-related areas. These 

sex-related differences match closely those found by Raat et al (1985) in 

students of the same age in The Netherlands. 

Concern was expressed at the beginning of this paper that students, 

particularly girls, have res tricted opportunities to learn and make decisions 

about technology and technological professions. Item lflf, which reads 'I 

would like to work in technology later' elicited over 50% of mid point 

responses and the means for boys and girls respectively were 2.70 and 3.15 

(t " -3.20, P. .01). It is clear that students do not have enough information 

upon which to base career-related decisions and it is imperative that they 

gain this information wi thin less than two years, for in Year 10, such 

decisions begin to be made. The message for curriculum developers is clear, 

even from this preliminary report of the findings of this study. There would 

appear to be a need to incorporate 'technology' explicitly and clearly in 

the secondary school curriculum, with care being taken to adopt a broad, 

gender inclusi ve approach. 
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14. TECHNOLOGY - NOW PART OF THE GENERAL EDUCATION IN THE 

SWEDISH COMPREHENSIVE CURRICULUM. 

1. Educational Context 

introduction 

Ulla Riis 

Department of Technology and Social 

Change 

Lindk6ping University 

Lindk6ping, Sweden 

Since 1982 technology is a compulsory subject for teaching and learning at 

all levels of the Swedish, 9-year comprehensive school. This means that 

already when he or she is 7 or 8 years old every young Swede will meet 

technology as part of his/her general education. I will take as my point of 

departure some of the motives for and the wishes and desires attached to 

the new Swed ish school subject technology. 

Motives for the technology subject 

During the last year there has been a debate going on in one of our 

Swedish professional journals on educational research about which was the 

decisive motive for or behind the compulsory technology subject. 

Interestingly enough the same empirical information is being used by the 

discussants. One protagonist, an educational researcher, holds the opinion 

that the main dri ving force has been the worry about the future of 

engineering, innovation, technical development and basic research in science. 

If all children's interest in the sciences is stimulated through technology, 

the recruitment - base for such carriers is increased. We sometimes speak 

of this as 'the Stenmark syndrome'. His opponent, a politiCian and former 

member of Parliament - and a researcher as well - points to the didactic 

considerations. When the organizational differentiation of the pupils in the 

comprehensi ve school was discarded in 1969 there was an outspoken 

uneasiness among many politicians. 
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They feared the schooling would become too theoretically oriented, 

especially in the grades 7-9, where the pupils are 14-16 years of age, and 

specially for those pupils who traditionally (i.e. before 1962) would have left 

school at the age of 14 and gone into a job, usually a blue-collar job. Out 

of this uneasiness grew, according to the second protagonist, the conviction 

that something ought to be done to make teaching and learning more 

practically oriented. To accomplish this it was felt necessary to strongly 

recommend teaching modes which took the pupils' everyday life experiences 

and questions as the starting point for the teaching, and in which the 

pupils were invited to an exploring learning mode. 

Thus, there we have on one side an educational researcher who perceives 

the pull-forces for many and well qualified scientists and engineers to keep 

Sweden en Swedish know-how going, i.e. he sees a pattern of 

technology-politics. On the other side we have a politician who advocates 

that the driving-force was rather a push from educational needs, i.e. 

school-politics. 

I do not propose to settle this dispute between these two colleagues of 

mine. The controversy is there and it can tell us a great deal about 

variations in our perceptions of the would around us and about requests for 

pri vilege of interpretation of this world. 

Moreover, I consider them both to be right. In a study of the documents 

and the memories of those persons taking part in the latest curriculum 

revision (in 1976-1980) have found these two and three more motives 

behind the new subject. The other arguments for a compulsory technology 

subject were: 

o technology as a base for further studies in science and technology 

o technOlogy and an exploring work mode 

o girls need to acquaint themselves with technology 

o society's influence on the school needs to increase and the school 

working life bond needs to be strengthened 

o the broadened conception of general education in a complex society calls 

for not only a social sciences orientation but also for a natural sciences 

orienta ton with teChnology as the meeting place between the two. 
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Technology and social change 

Map over Sweden. The 

borders mark the 

regional division be

tween the six full 

uni versi ties in the 

country. 

It was during 1976-1980 that technology crystallized as a school subject and 

appeared in the curricula of 1980. It was during exact those same four 

years that the idea of an interdisciplinary research organization was given 

form and was carried into effect at the university of Linkoping in Sweden. 

Four departments were formed, all on an interdisciplinary base, of which 

Technology and Social Change is one. I am telling this not primarily to 

campaign for an interesting research programme with a very generative 

intellectual soil, even though cannot categorically deny such a 

propagandistic drive. My reason is more obvious; I want to identify the 

the technology subject and the research similarity between two events; 

programme. 
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In this similarity lies embedded, of course, die Ze itgeist. During the late 

1960s and the 1970s there has been a growing anxiety in society and in the 

ci tizens when facing technology and the technological development. Most 

major contemporary debates in Sweden have dealt with the interaction 

between technological change and social life. There were the environmental 

and pollution debate in the middle of the 1960s, the controversies over the 

I Limits to Growth' and the Club of Rome in the early 1970s, the 

energy-debate, heightened in 1973 through the OPEC oil embargo. In 1980 

we had an advisory referendum as to the future of nuclear power, preceded 

by a very intense debate. 

Since then there has been the question of armament/disarmament 

interfoliated with one (or many?) beached Sovjet submarines; the question of 

communication satellites and the e rosion of present Swedish culture and 

language; and finally the present, animated discussion about what the 

information technology does to our society or should be allowed to do, 

un em ployment being one of many feared c onsequences. 

Related to all these debates there is research going on and understanding is 

improving. Still, however, there is a sense among many persons, 

professionals, decisionmakers and Mrs. Johnsson that there are relationships 

not yet attended to and connections not yet realized. What does it really 

mean that technology often appears to be inhuman, alienating and not 

subject to control and human management? And how are we to concei ve of 

such concepts as 'progress', 'rationality', 'liberty' and' welfare'? 

This short exposition include to show that my colleagues and I feel that 

we carry an im portant mandate and that the inducements for our work are 

apparent and valid. And to say that technology as part of ge neral 

education is not only possible and a fairly good idea but rather urgent and 

imperative. And furthermore to conclude that it is important that the 

content of this new subject is not easily grasped and disseminated through 

inservice-training and text-books, since there is no tradition, let alone no 

long tradi t ion, of systematic, addi ti ve building of knowledge in the field. 

This is to say, provided there is an ambition to form a broad but well 

structured technology subject. We do, however, successively and not too 

slowly work on the forming of such a knowledge field, and I know of 

several sister organizations in the world. 
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The most famous of such organizations is the STS-programme of the 

Massachusetts Instutute of Technology (MIT). In the USA there is also work 

going on at the Cornell University in Ithaca, New York, at Harvard 

University, Massachusetts and at Georgia Institute of Technology in Atlanta, 

Georgia. In Great Britain there is e.g. the Science Policy Research Unit 

(SPRU) at the University of Sussex, the SISCON-programme at the 

Uni versi ty of Leeds, the Technical Change Center in London and the 

Liberal Studies in Science at the Manches ter Uni versity. In the Netherlands 

there are, besides the PATT -work Eindhoven, STS-programmes (Studies of 

Technology and Society) at the University of Leiden and at the Technische 

Hogeschool in Delft, apparently emanating from the Chemistry Science. In 

France there are some programmes on 'Science, Technologie et Societe' 

(CNRS, CNAM and CIRED); in West Germany there are the 

Wissenschaftszentrum and the Wissenschaftskollegium, both in Berlin. At the 

University of Vienna as well as at the Technische Universitat there, 

STS-studies are being carried out. Further, there are periodicals such as 

Technology and Culture, to mention but one. 

I am giving this list to suggest that the forming of a subject matter of 

technology for young school-children should not be done from 'the inside' of 

school itself alone, but would benefit from serious endeavours from 'the 

outside' to assist with relevant knowledge. At the same time be it stated 

that the transformation of such knowledge into curricula, course-descriptions, 

text-books, teacher-manuals etc., is probably best done by pedagogues, i.e. 

from the inside. 

The Swedish school subject technology 

Now, what is the Swedish situation like concerning the new compulsory 

school subject? To a not - so - small extent I am just as anxious to hear 

the answer to that question as hope you are. It is partly for that reason 

I have come here. Since we were very late in sending our material to the 

PATT -group I have not and have not expected to have taken part of the 

Swedish results before coming here. On the other hand there have been 

other things to know of in the past 3 years when I have worked with this 

new subject. 
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For one thing there is what is in the curriculum about the subject. I have 

been fortunate to be quoted In the PA TT -congress book on page 20. There 

seven aspects of today's education of technology are given. 

I will comment on the classroom reality concerning each one of them. 

o Ordinary everyday-life knowledge and skills. 

This aspect is given a large proportion of that technology which is 

taught, especially in the grades 1-6 where one teacher carries out all 

the teaching in his or her class. 

o Vocational guidance or orientation about working life. 

This aspect is not being given much attention unless it coincides with 

some other and extra efforts to strengthen the bond between school and 

working-life society. Such projects are not seldom carried out from time 

to time. 

o Knowledge important for leisure activities. 

Since this kind of teaching and learning often are optional for the pupil, 

only those with a strong interest in technology will choose an alternative 

that enhances understanding such technology which is encountered in 

leisure activities. 

o Basis for further studies 

We do not yet know whether or not the teaching of technology in the 

lower grades stimulates and nourishes an interest in the study of the 

natural sciences. We have built into our design a possibility to assess 

this, but here more time must pass. It is not until grade 7-9 that the 

pupils have any optional subjects, and there studies of their choices 

ought to give some idea as to the effects of early teaching of 

technology. At the age of 16 practically all pupils make a choice of line 

of study in the upper secondary school (the 'gymnasium'), and here lies 

the crucial test of the effects of early technology teaching, even though 

the test will probably be impaired by the fact that much tactics is 

present in the choices. If ' early teaching of technology' is decided to 

mean ' at least during the grades 5-6' it is not until the spring 1987 

that the first cohort of pupils make their choices for the ' gymnasium' • 
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There are, however, signs of what could be positive effects of early 

technology teaching, even though they might just as well be signs of 

other, societal changes. 

o The acknowledgement of technology as something society needs and is 

dependent on, for good and for worse. 

From what we have experienced very little of this aspect is present in 

the teaching of technology. One reason for this is certainly the fact 

that technology is described as part of the natural sciences orientation; 

another reason I have already touched upon - systematic knowledge about 

what constitutes the interaction between technology development and 

social life is rare today. 

o Stimulating curiosity 

Along with teaching of everyday life knowledge and skills this aspect has 

been paid due attention to. Often an exploring, pupil-centred working 

mode is used by the teacher in bringing up everyday life on the 

schedule. 

An inservice-training strategy 

Not surprisingly an inservice-training has been chosen by the national 

authorities to push the implementation of the new subject. During the 

period 1980-1985 about every fourth teacher in the grades 1-6 was given a 

course of 5 days spread out over some or several months and interspersed 

with work at one's own school. The idea was that local school development 

would be started by these teachers and that in such a process they would 

mediate their new insights and ideas to their not-trained colleagues and 

hence act as change agents. In other words, the model for change was a 

loan from the industry of organizational development (00). 

Unfortunately the complete OD-design with all its necessary components was 

not borrowed, and for this reason (among others) the strategy partly failed. 

The inservice-trained teachers sometimes have, sometimes have not managed 

to make their colleagues interested in actively introducing and developing 

technology teaching. The training has not been in vain, however. It seems 

clear that to a teacher who has received training there is no way around 

technology. In other words, just because the national curriculum prescribes 

technology teaching this does not mean that such teaching is brought about. 
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A teacher who has not been trained can easily maintain that he/she 'has 

not received neccessary training' or 'what's actually so new about this?' 

In both cases a reason for not teaching the new subject is fabricated. 

Moreover, almost everyone of them acknowledges the idea of teaching 

technology and enjoys to do so. They often testify that the satisfaction is 

closely linked to the fact that one or two of the theoretically less gifted 

children here have a chance of proving 'excellence'. 

It should be noted though, that even, and especiaJly, the trained teachers 

state that their repertoire in technology is too small and too narrow. By 

narrow they mean that technology seen as the meeting-place for nature and 

society is a field of knowledge beyond their reach, however intrigued they 

might be by being told that such a perspective is a possible one. 

Again we are confronted with the novelty of the knowledge matter and the 

scarcity of meaningful structure. The debate of the weddding between 

technology and humanism is certainly not a new one - not to our time, nor 

to the time of C.P. Snow some 30 years back. It is of a great actuality 

today, however, and much can be learned from earlier debates on the 

matter. believe it is important that a technology subject in general 

education be footed on knowledge from science, the social sciences, the 

humanities and teChnology. The concept' technology' as it is put forward in 

the Congressbook has these implementations too, and very clearly in the 

first and last of the five aspects: 

1. Technology is a specifically human activity, 

2. The three pillars of technology are: matter, energy and information, 

3. Technology is closely linked to natural sciences, especialJy physics, 

4. Designing and problem-solving play an important part in technology, 

.5. Technology thoroughly intervenes all aspects of society: economy, 

labour, social relations. 

Technology assessment is concerned with the possible consequences of 

technological appJica tions. 
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During January 1986 20 classes in 16 schools were visited by us and the 

questionnaire was administered to some 470 pupils. In addition to the 

PATT-items some 20 items constructed by us were included - in the end of 

the questionnaire. These questions dealt with the pupils' eventual experience 

of technology teaching and learning and, if such activity had taken place, 

what the pupils thought of it. The last question was an open-ended one: 

'Tell us in writing or in a drawing about your dream-occupation!' 

The fact that we included these questions went back on an assumption that 

at best half of the pupils would have had technology teaching. How could 

we feel so sure about that? The answer is that since 1982 technology is 

included as a compulsory subject, part of the so called natural sciences 

orientation, at all levels of the Swedish, comprehensive, 9-year school. It 

should be noted here that in Sweden the curriculum is a national concern, 

giving the frames for all comprehensive and secondary education. 

In principle no other authorities than the national ones are acknowledged 

and there are practically no private schools. Now, introducing a new subject 

in the school through the curriculum does not automatically bring about the 

corresponding change, however loyal the teachers may be to the national 

school policies (which they are). This fact is also realized. Therefore a 

large, nation-wide in-service training (INSET) programme in science and 

technology for teachers in the grades 1-6 (corresponding to pupils 7-12 

years of age) had been going on from 1980-1985. Every fourth teacher has 

been given a course and it is expected from him or her that he/she 

disseminates the course-experience to the colleagues, hopefully by means of 

starting a local school development project. We have wished to build the 

eventual effects of this INSET into our design. 

The age-groups in the PA TT -study should be pupils of 12-13 years of age. 

In the Swedish compulsory school the pupils have the same teacher through 

the grades 1-3 and 4-6, thus making an integrated teaching possible. It is 

also asked for by the authorities, and in general it is correct to state that 

the teaching deals with core-subjects such as 'natural (sciences) orientation', 

'social (sciences) orientation' all the way up to the 12-year-old pupils. 
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In the grades 7-9, on the other hand, teaching is carried out subject by 

subject by specialized teachers. Here the pupils are 13 years of age. 

By now you must have guessed the design we created. It looks like this: 

teacher in the grades 

4-6 INSET -trained in 

Science and Technology 

teacher in the grades 

4-6 not INSET -trained in 

Science and Technology 

Pupils 12 years old, 

grade 6 

5 classes, 

approx. 120 pupils 

5 classes, 

approx. 120 pupil s 

Pupils 13 years old, 

grade 7 

5 classes, 

approx. 120 pupils 

5 classes, 

approx. 120 pupils 

The 470 pupils all live in the city of Linkoping, and this, of course, is a 

weakness in the Swedish study. Linkoping is no more representative than 

any other Swedish city to all cities, towns, municipalities and country-side 

areas of Sweden. Therefore I want to give a brief characterization of this 

city, to make it possible to estimate if not the magnitude so the direction 

of eventual bias in the results. 

Linkoping is a city of approximately 115,000 inhabitants. A litte less than 

one of Sweden's eight million inhabitants live in cities of this size or 

bigger. Linkoping is a very old town with a long cultural and re Iigious 

tradition including an educational tradition going back to medieval times. 

The university of Linkoping is the youngest one of the six universities of 

Sweden, and closely connected to the university is one of the five technical 

high-schools. The technical high-school also has several and rather intense 

contacts and connections with the industry in the region. Several efforts are 

currently being made to enhanc e R&D in the area of the natural 

sciences and technology, especially in the computer science field. 

Compared with the rest of Sweden Linkoping has more persons employed in 

the so called service sector, the wage-structure is a little higher than 

average, the number of immigrants is slightly below some non-existing 
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a verage, and the problem-areas as to local school-environments are not so 

many. An unusually large proportion of the inhabitants are employed in 

some kind of high-technology industry, such as the SAAB-factories; the 

aero-space-division, or in the L.M. Ericsson concern; computer technology, 

telematique, etc. 

On the other hand, however, we have found that within this community 

most types of local schools are present. There are several 'Wellboroughs', 

'Mixed Havens' and 'Problemvilles', and I feel quite convinced that the 

intra-city variance is larger than the intercity- and intercountry-parts 

variance. 

In summary then, there is probably a bias to the effect that the pupils of 

the Swedish pilot study can be expected to be more favourable in their 

attitudes to technology than the pupils in the country as a whole. 

To this it could be added that several factors in the change of attitudes to 

technology in the Swedish society in general are of the kind that could be 

expected to foster a critical but not withdrawing and denying attitude to 

technology and to technological development. 

I do, however, for reasons of time, refrain from going into them. 

LAST DECADE'S CHANGES 

+ 

The 'Swedish model' 

Restructuring of production 

Energy concern 

Environmental concerns 

Women established 

in the labour market 

Campaigns 

general educational 

The curriculum of 1980 

INSET 

Concern of the future 

Energy cr isis 

Environmental problems 

System - society 

The mother - child family 

Fem inization of school 

Background of teachers 

Tradition 
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3. Results of the Pilot 

Factor I 

Factor 2 

Factor 3 

Factor 4 

Factor 5 

Factor 6 

Factor 7 

Factor 8 

Factor 9 

Interest in technology 

Questions 38, 44, 54, 25, 30, 46, 58, 7, 76, 32, 18, 13, 50, 

4, 12 

Technology and sex differences 

Questions 43, 6, 21, 61, 57, 14, 51, 35, 27, 74, 60 

Difficulty of (the concept of) technology 

Questions 78, 73, 40, 3, 32, 62 

Difficult but maybe not impossible to name 

Questions 24, 23, 62, 11, 17,45 

Negati ve consequences of technology 

Questions 49, 75, 69, 60, 42 

Technology transfer/Technology and the dialogue between 

developing an developed countries 

Questions 1, 8, 39 (the order of the questions cannot be 

assessed due to a bad photocopy) 

Technical applicances and repair 

Questions 18, 70, 50, 58 

Technology as knowledge/Technology and creativity 

Questions 5, 45, 52 

School and technology 

Questions 67, 47, 36 
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15. PHYSICS AND TECHNOLOGY IN POLISH ELEMENTARY SCHOOLS 

1. Educational context. 

Henryk Szydlowski 

Insti tute of Physics, 

A. Mickiewicz University 

Pozna~, Poland 

General characteristics of the educational system 

The Polish educational system includes (Fig. 1) nursery schools, kindergarten, 

elementary schools, high schools, vocational schools and uni versi ty level 

schools. 

Education in Poland is compulsory from October l-st of the year in which 

a child is 6 years old. At the time parents are obliged to register their 

children at a school or kindergarten. Education ceases to be compulsory at 

the end of the school year in which the child has completed elementary 

school, or reached the age of eighteen. 

Elementary school of 8-year curriculum is the basis of our educational 

system. Two main kinds of postelementary schools are: high schools and 

vocational schools. University level schools are at the highest level of the 

educational system. 

All schools are supported by the State and the schedules are set centrally 

for the whole country. 

Elementary education covers eight years of 5-7 lessons per day from 

Monday to Friday. One lesson takes 45 minutes. Teachers teaching in the 

grades from I to IV (children of 7 to 10 years old) are qualified to instruct 

in all subjects. Pupils in elementary school must be seen to have made 

satisfactory progress at the end of each year, otherwise they are required 

to repeat the year. The curriculum of the elementary school is shown in 

Table 1. 
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It must be added that the curricula are being changed and the newt 

changed ones have been already introduced in all grades of elementary 

school. New detailed curricula and new books for students and teachers are 

being prepared successively. 
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Physics education at elementary school 

Physi cs is one of the subjects taught to the pupils from 6th to 8th grade 

of elementary sc hool (two or three hou rs per week). The subject matter 

covers (includes): general properties and st ructure of matte r, forces and 

their equilibrium, hydrostati cs and aerodynamics, kinematics, dynamics, 

gravi tat ion, the energetic processes in thermodynamics, electric currents, 

electric and magnetic properties of matter and optics. 

Table 1. The schedule timetable for the elementary sc hool (number of hours 

per week of the main subjects . 

CLASS 
SUBJ ECT 

I II 111 IV V VI Vll VlIl 

Po lish 8 8 8 7 6 6 5 5 

Russian ) ) 2 2 

History 2 2 2 2 2 

Social science I 2 

Environment I 2 2 

Biology 2 2 2 2 I 

Geography 2 2 2 2 I 

Physics and 
as tronomy 2 2 ) 

Mathemati cs 5 5 5 5 5 5 5 4 

Chemistry 2 2 

El ements of fine 
arts 2 2 2 I I I 1 I 

Music 2 2 2 I I I I 1 

Cymnastics 2 ) ) 2 2 2 2 2 

Technical training 2 2 2 2 2 2 2 2 

Physics is separated from technology (Table I). Physics is taught only 2 

hours per week in VI and Vll grade and 3 hours per week in grade VIII, 

and technology is taught two hours per week in every grade: from '0' to 

VlIl. The aims of the physics as one of the subjects taught in school are 

formulated as follows: 
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l. to master knowledge of physical phenomena and physical processes as 

well as methodology of physics, 

2. to attain skill s in using physics in everyday practice, 

3. to develop the interest in physical phenomena and technology and 

susceptibility to the beauty of nature, 

4. understanding of the role of physics as a background of human culture, 

5. to develop the scientific point of view and engagement in the intelectual 

and material development of soc iety. The curriculum of physics contains 

mainly theory (Tab. 2). 

Table 2. 

Curr iculum of Physic s Tea ching in Elemen tary School 

VI Form 

L Introducy informati on 

2. The proper ties of so lids, liquids and gasses 

3. The str uc ture of ma tter 

4. The kinds and balance of forc es 

5. H ydros ta tics and aer os ta tics 

VII Fo rm 

L. K inem a tics 

2. D yn amics 

3. Gra vi t ati on 

4. Ener ge tic an alysis of Thermod ynamical processes 

5. El ec tri c curre nt 

VIII Fonn 

I . Elec tr os ta tics 

2. \1 agne tic and el ec tromagn etic fi elds 

J. Mechanical vibra tions and wa ves 

4. Op t ics 

5. Struc ture o f at om and a tom ic energ y 

6. Basic in{orma t ion on his tory and phi losp hy 

of phys ics 

Technology education at elementary school 

Experi ments are strictly 

connected wi th the 

content of the lessons. 

Most of physi cal 

phenomena a re demon

s tra ted by the teacher. 

There are only few 

experiments which have 

to be done by the 

students. Much time is 

devoted to solving 

mathematical problems 

connected wi th the 

application of physical 

formulas. Practical 

skills of physics are 

given in Tab. 3. 

The curriculum of the subject 'work and technology' is very extensive and 

contains the teaching of many practical skills. The aims of this subject are 

formulated a s follows: 

1. e ducation by work and for work as well as introductory practice in 

different kinds of jobs, 

2. to attain skills in using sim pIe tools and machines, 

3. usage of theoreti cal knowledge in solving technological problems, 
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4. good orientation in a variety of technological jobs necessary for choosing 

proper high school or professions, 

5. develop the culture of work and in using technological appliances. 

Table 3. 

Practical skills in curriculum of physics in Clementary School 

VI Forrn 

\\easurernent of di [ferellt physical paraITH~ters: 

Length, area, forces, mass, pressure . 

Construction of simple rnodels: 

VII Forrn 

Accurate measurelnent of time, heat, capacity, 

intensity of electric current and voltage. 

Demons tra t ion of: undorm and accelera ted 

motion , inert ion, collisions, friction 

trdnsfonnation of energy 

VI II Form 

Electrostatic experiments, demonstrations 

of the Inagnctic field , and forces in magnetiC 

field, mechanical waves and physical processes 

connected with mechanical waves, propagation 

01 light, 

Up to grade III it is orien

tated only towards simple 

manual activities, drawing 

and painting. In grades 

IV-VllI it is orientated 

towards technology and 

jobs connected wi th 

technology. There are no 

differences 

curriculum 

girls. Some 

between the 

for boys and 

details of the 

curricula are given in 

Table 4. 

, Work and technology' 

contains practical 

in technological 

training 

jobs 

connected with: timber, 

textile, food, metals, 

electrotechnics and elec-

tronics. 

In addition, special practices in industry and/or craft have to be organized 

for students of grades VI-VIII. In one hour per week the students have to 

work in one of the following specialities: 

1. industry: paper, timber, textile, agricUlture-industry or food processing, 

2. agriculture: cultivation of decorative plants, vegetables, berries or poultry 

growing, 

3. craft: embroidery and lace, weaving, potter-work, timber, leather, or 

basketry fancy-goods making, 

Each school has to choose one of these specialities for its students taking 

into account local possibilities and local traditions. 

The practices in industry are introduced into school curricula in the past 

few years and there are no traditions in realizing this programme. 



1lI0RK and TECHNOLOGY in ELEMENTARY SCHOOL 

CUL TURE of 1lI0RK 

I. Organi zatian of 

2. Organization of 

(or: 

3. Safety of work 

work: 

work site 

with: 

IV form 

Individual work 

Work in timber 

Timber 

BASIC K OIlILEDGE of TECHNOLOGY 

1. Raw materials: 

'2 . Tools and machines for: 

J. Se rvice and conservation 

of the rollowing machines: 

4. Electric circui ts and 

equipment : 

5. Drawing and descript ion 

of equipment 

ACQUAINTANCE with TECHNICAL 

PROFESSIONS and 1lI0RK SITES 

I. StlJdents become acquainted 

with factories and workshops 

craft in: 

2. Students become acquainted 

with follow ing kinds of 

professions: 

Dii ferent kinds of timber 

Timber processing 

Bore-machine, bicycle (bike) 

Electric instalation of a bicycle 

si mple electric circuits 

Reading of the technical 

drawing 

Timber and substitute 

ma ter ia ls 

Timber technology 

(joiner, carpenter) 

WORK and TECHNOLOGY in ELEMENTARY SCHOOL 

CIJL TURE of 1lI0RK 

I. O rs,ani7.alion of work: 

2. Organization of work site 

(;,)r : 

J. Safety of work with : 

l\A~ IC KNOIlI LEDGE of TECHNOLOG Y 

J. Raw Ina leri als: 

2. Tools and machines for: 

1. SC:'rvice and conser vation 

vi the (allowing lnachJnes: 

4. Elec tr ic circuits dnd 

cqLJiprnent: 

5. f)rawing and description 

01 cquiprnetlt : 

ACQUAINTANCE with TECHNICA L 

I'I!OFE~SIONS and WORK ~ITES 

I. Studer1l5 become acquain ted 

with faclories Jnd workshops 

C(u ft in: 

2. Students become acqua inted 

with following kinds o f 

pro (eso;ions: 

V Form 

In small teams 

Work in textile materia ls 

Fire-sJfety 

Textile materials and 

C lo thes producing 

Sewing machine. knjtting l11achiL"le, 

we ld er 

Electric circui tsj measurement o; 

of current, voltage and resistance 

Technical drawing 

Textile and synthetics 

Industry and dressmaking 
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WORK and TECHNOLOGY in ELEMENTARY SCHOOL 

CULTURE of WORK 

I. Organization of work: 

2. Organization of work site 

for: 

3. Safety of work with: 

BASIC KNOWLEDGE of TECHNOLOGY 

1. Raw materials: 

2. Tools and machines for: 

3. Service and conservation 

of the following machines: 

4. Electric circuits and 

equipment: 

5. Drawing and description 

of equipment: 

ACQUAINTANCE with TECHNICAL 

PROFESSIONS and WORK SITES 

I. Students become acquainted 

with factories and workshops 

craft in: 

2. Students become acquainted 

with following kinds of 

professions; 

VI Form 

In teams 

Kitchen and gastronomy 

Home used chemicals 

Food nourishment 

Food processing and boiling 

Home and ki tchen machines 

Electric engines 

The plan of a house and a flat 

Food and agriculture 

Production and processing of food 

WORK and TECHNOLOGY in ELEMENTARY SCHOOL 

CUL TURE of WORK 

I. Organiz3.tion of work: 

2. Organization of work si te 

for: 

J. Safety of work with: 

llA~IC KNOWLEDGE of TECHNOLOGY 

I. n.~w rna terials: 

2. Tool .. ilnd rnachines for: 

3. Service and conservation 

of the foiJowing rnachines; 

4. Equlprnent circuits and 

equlprnent: 

5. Drawing and description 

of equipment: 

ACQUAINTANCE with TECHNICAL 

PROFESSIONS and WORK SITES 

I. ')tudents become acquainted 

with factories and workshops 

craft in: 

2. Students become acquainted 

with following kinds of 

professions: 

VII f-orm 

In great teams 

Work in metal 

Metal and metal processing machines 

Dil ferent kinds of methods 

Metal processing 

Turning leather, polishing 

Inachine 

Electric equipment at home 

Technical drawing of metal 

details 

Metalurgy, machine industry, 

metal processing 

Metalurgy and metal processing 
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WORK and TE CHNOLOGY in ELEM ENTARY SCHOOL 

CUL TURE of WORK 

l. Organiza t ion o f work: 

2. Organization of work site 

for: 

3. Sa fe t y o f work w i th: 

BASIC K NOWL EDGE of TECHNOLOGY 

! . Raw mate r ials 

2. Tools and machines lor: 

3. Se rvice a nd conse rva t ion 

01 the following machi nes: 

4. Electric c ircuit s and 

equipm e nt : 

5. Drawi ng a nd description 

o f equ ipment : 

ACQUAIN TANCE w i th TEC HNICA L 

PR OFESSIONS and WORK SITES 

I . Students become acquainted 

wi th fac to ries and workshops 

c ra ft in: 

2. Students become acquainted 

wi t h follow ing kinds 01 

professions 

2. Sample and Administration 

VIII Fo rm 

Conveyor bel t production 

Ele c tro techni ca f and 

electroni cal workshop 

Elect r i c insta lation and e lectric 

engin es 

Elec trotechnical a nd elec tronical ma ter ia ls 

Electri c workshop 

Motorcycle, elec tri cal engi nes 

Elec tronic circuits 

D rawing of electronica l an d 

elec tr onical ci r cuit s 

Ener getics, el ect r o technics 

and elec t ronics 

Elec tro technic and electron ic 

industr y 

Author's comment on the results of pupils' attitude towards technology pilot 

studies 

Our research was performed with grades VII and VIlI (I3- and l4-year-old 

students) of elementary school. 

Only the results obtained for the students of grade VII were sent to prof. 

J. Raat in Eindhoven, where the factor analysis was made. 

The results of the VIlth grade were gathered only from schools in Pozna~. 

The ones for the VllIth grade were al so collected from the towns in Pozna~ 

region. 

Pozna" region belongs to the industrialized regions of Poland with the most 

developed technology (the lowes t number of inhabita nt s for one car, most 

common use of technological facilit ies at home, no horses in the family 

farms). 



- 145 -

3. Results of the Pilot Study 

We find distinct differences between the two groups of students. The results 

of the VlIlth grade students are more mature since they are going to finish 

their elementary education and are obliged to undertake the decision of 

their future education or work. The VlIth grade students are still not fully 

oriented in technology and technological jobs. The greatest differences are 

found in the responses for the following items (Table 6). 

Table 6. 

It em The means for grade 

VII VIII 

3. Technology is only concerned with computers girls 2.16 3.96 

boys 2.39 4.22 

13. Technology is too difficult for me girls 2.1 1 3.12 

boys 2.59 3.19 

46. I am not interested in technology girls 2.61 3.15 

boys 2.47 3.66 

32. Thoughts of technology are not often 

in my mind girls 3.1 7 2.86 

boys 2.42 3.59 

78. The sort of questions about techn ology are 

difficult for me girls 2.70 3.1 I 

boys 2.27 3.76 

6. Girls cannot do technology girls 2.81 3.40 

boys 2.32 3.25 

2 1. Boys are able to repair things bet ter 

than girls girls 3.47 2.37 

boys 4.03 1.99 

43. Boys know more about technology 

than gi rls do girls 3.74 2.25 

boys 3.86 1.99 

A separate problem is the low communality and loading on the factors in 

the results of the VlIth grade. We suppose that students as well as teachers 

have not been interested in the results of the inquiry. It is connected with 

general crisis of work in Poland. 
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Very frequently people enter into an obligation and then they are not 

realizing it or are doing their duties badly, with great delay etc. We 

suppose that our inquiry belongs to one of such obligations. In order to get 

better results we should have collected the results without the teachers' 

help. 

The second reason of our bad results are the items themselves. In our 

language the statements with denial are not common use and therefore we 

find many mistakes in answers to such statements. In some cases there is 

no conformity between answers for statements, for example for no. 32 and 

46 or 6 and 14 and 51. There are some corrections in answers. Our 

proposition is to eliminate statements with a denial or to include special 

test statements and then eliminate the question if contradictions in such 

test statements will be found. 

, 
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Techno1ogy is the kind of activity connected with creation of material 

or cultura1 goods. It is based on discoveries and inventions permitting 

more economic use of energy and raw materials. 

A pupils' essay on technology with English translation 
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Catharine E. Warren 

Associate Professor 

Faculty of Continuing Education 

The University of Calgary 

Alberta, Canada 

Canada is a country with approximately twenty-six million people, but with 

an area in the world second only to China. The country is divided up into 

ten provinces. At the time of Confederation (i.e. the beginning of this 

country) in 1867, responsibility for the determination of the educational 

curriculum was given to each province. Financing of primary and secondary 

education is thus a provincial responsibility as is post-secondary education, 

although the latter receives federal money as well. 

The province where this pre-test was done is Alberta, a province about the 

size of the British Isles with a population of over two million people. The 

ci ty was Calgary, population of about six hundered thousand and the site of 

the 1988 Winter Olympic Games. In Alberta, there are two kinds of school 

systems funded with public money: the Public School System and the Roman 

Catholic School System. Fot this pre-test, decided to approach only one 

school system, the larger one: The Calgary Public School System. 

2. Sample and Administration 

In order to get access to the schools to administer the questionnaire, 

went through the University Ethics Committee and was referred to the 

director of Program Education at the Calgary Public School Board, Dr. 

Holmes. She examined the questions asked in the questionnaire and approved 

all but the question pertaining to occupation of father and mother. Without 

sending a letter home to each parent asking for his/her written permission 

to divulge this information, this controversial question could not be asked. 
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The reason given was bec ause of t he high and unaccustomed unemployment 

in this city, parents can be embarrassed by such a question. (The protestant 

ethic still is alive and well in th is frontier city, and t hose on social 

assistance may be viewed with contempt.) 

As I thought the purpose of asking the occupation of the parents was to 

determine the social class of the parents, agreed with Dr. Holmes, 

suggesting that two schools be used: one from a high socio-economic status 

area, and one from a low socio·-economic area. Dr. Holmes contacted the 

principals of two schools and I met with them and arranged to adminis ter 

the questionnaire. School A was a junior high school (grades 7, 8, 9) in a 

high s.e.s. area. There were 500 students enrolled in the school, with 127 

students in four grade eight classes (average age: 13 years). In one morning, 

I went to the four different classes (science or social studies periods) and 

administered the questionnaires. I received: 114 questionnaires. 

The administration of the Questionnaire 

told the classes that governments around the world are interested in 

young people's views about technology - that students in nine countries 

would be doing this questionnaire, and that they were specially selected. 

Their feelings were important, and that their answers would be anonymous 

and no marks would be given. There are no right or wrong answers. All 

answers given are right for you. 

On a second occasion, I went to School B in a low s.e.s . area. This was 

also a junior high school, with a population of 520, and 180 students in 

grade eight. 

administered the questionnaire to 160 students in five social studies 

classes. Unfortunately not all the parcels of questionnaires arrived together 

and not all were analyzed. In adddition, School A was not analyzed 

separately from School B 50 so no s.e.s. variance can be noted. 

Observations 

The teac hers in both schools asked me why had chosen grade eight 

students rather than grade nine students. This is because the social studies 

curriculum in grade nine has a full year devoted to People and Their 

Technology. (Grade Eight: People and their Institutions, and Grade seven: 

People and their Culture. 
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In the science classes, grade seven students concentrate on Life Science; 

grade eight students on Earth Science, and grade nine students, Physical 

Science.) (I have brought a copy of both the Social Studies and Science 

curricula.) 

After a very brief introduction, the students filled in the questionnaire. 

Students from both schools completed the questionnaires on average in about 

20 minutes. I had not asked for the whole period, so the discussion time 

was relatively short. School A asked few questions although they seemed 

puzzled by the questions. One student there did ask what they were going 

to be used for; another said he would have problems completing it but did. 

One student volunteered that his father was a graduate from the Eindhoven 

University of Technology and that the family recently immigrated to 

Calgary. A teacher noted that most of them would have no idea of the 

principles behind using a coffee maker but would say they knew how to 

make coffee. 

Students in School B were more vocal and volunteered the following: 

/110. A screwdriver 'That is something my mother drinks' (It IS a 

cocktail). Why did you ask a question about this? (I asked the class, is 

it true that everyone here has used a screwdriver? There were only 

nodded heads.) 

/118. (How does a coffee maker work?) 'You plug in the cord, put in a 

filter, put in some coffee, and pour in the hot water.' 

/155. ' Why did you ask this question about making a dress?' 

(Many of the girls were curious about this.) 

/157. ' Why did you ask a question about whether girls can do tec hnolog y?' 

(Many of the girls seemed concerned about this question.) 

'What will these answers be used for?' 

'Why do so many questions seem to be the same?' 

'Will the answers to the questions be looked at by psychiatrists?' 

'I am very glad we have doctors to cure diseases.' (written comment of a 

girl) 
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Some students said if they didn't understand the meaning of the question, 

they circled '3'. 

There were strong feelings amongst the girls about the questions singling 

them out in a negative way. 

Some of the better students had problem s with the idea of putting a cord 

on a tea-kettle. 

Some pupils (and teachers) wondered why there were negative questions 

especially when they pertained to girls and technology. 

Many of the students initially circled the example: 'Mathematics is very 

interesting.' 

believe that 

wish that this item had been in the questionnaire because I 

liking mathematics (and being able to do it) is probably 

associated with positive views toward technology. 



D. ADDITIONAL CONTRIBUTIONS 
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17. ATTITUDE STUDIES IN THE OERG TECHNOLOGY PROJECT 

Introduction 

Terry Allsop 

Uni versi ty of Oxford 

Oxford, United Kingdom 

The Oxford Educational Research Group Technology Project was set up in 

1980 and funded for four years by the Department of Education and 

Science. It operated with the background of increased national interest in 

the introduction of courses in technology into the secondary school 

curriculum, particularly in the 14-16 years age range. The major concern of 

the project was to investigate the factors which affect the introduction and 

development of technology act ivies in schools and create positive attitudes 

to technology in students. The study was locally based, working entirely 

with schools in the country of Oxfordshire. Two major studies were carried 

out, related to the introduction of technology in two age ranges, 11-13 

years and 14-16 years. It is with the second of these that we shall be 

concerned here. The curriculum of the last two years of compulsory 

schooling in England allows significant elements of student choice - a range 

of curriculum options are available, decisions being made toward the end of 

the previous year of schooling. 

Recently a number of courses in technology have become available 

commercially, along with matching e xaminations to be taken at age 16 

(Schools Council, 1980 onwards). It was with the introduction of these 

courses into the curriculum of five schools that we were concerned. We 

made detailed case studies of the effects of the availability of a 

technology option on one cohort of students, right from option choice to 

the completion of the two year technology course and the ensuing public 

examination. 
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Two aspects of the study are of relevance here: 

0) Measurement of attitudes to technOlogy of students in the five schools, 

(ij) Study of factors which may influence students to opt, or not to opt, 

for a technology course. 

These will now be considered in turn. 

Attitudes to Technology 

The major purpose of this study was to see the effects of a two-year 

technology course on attitudes towards technology and industry, using a pre

test (J 981)/post-test (1983) experiment. The experimental group consisted of 

all those opting to take the two-year course leading to an exter nal 

examination. The control group, of those not choosing technology, was 

matched as closely as possible by sex, ability and pattern of other subjects 

being studied. Because the attitudes of those choosing the technology course 

were initially more positive than those not opting for it, the post-test 

scores had to be adjusted for pre-test differences by analysis of 

co-variance. 

The attitude scale used had already been validated in an earlier study 

(Page, Orr and Nash, 1981). It consists of forty items which divide equally 

into four sub-scales. The sub-scales have been found to be reliable and 

apparently valid measures of 14-16 year-old attitudes to: 

technology and technologists 

II careers in industry 

III technical training after school 

IV technology as a school subject. 

The mean pre-test scores showed close comparability with the initial use of 

the scale in a neighbouring country - there did not appear to be anything 

unusual about the Oxfordshire sample. 

There were significant differences between the attitudes of boys and girls 

on all four sub-scales, with boys having consistently more favourable 

attitudes. Indeed, so few girls opted to take a technology course in these 

schools that no comparisons can be made involving them. In this study, as 

previously with this 

'careers in industry' 

three sub-scales. 

scale, on 

sub-scale 

both 

were 

pre- and post-test, attitudes on the 

invariably lower than on the other 
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Discussion of results 

(Those opting for a technology course are identified as Technologists, those 

not opting as Non-Technologists.) 

1. There were noticeable (and usually statistically significant) differences 

between the scores of male technologists and the rest of the group, 

particularly on the 'Technology as a school subject' sub-scale. There 

appears to be a connection between opting for technology courses and 

favourable attitudes to all the other aspects. 

2. The Non-Technologists were further subdivided into -

Reluctant Non-Technologists (who might have chosen technology if 

the option scheme had allowed) 

Qualified Non-Technologists (those who were studying subjects, e.g. 

physics, which would have allowed them 

entry to the technology CG..\Jrse) 

Non-Technologists (those who had never seriously conside

red the technology option). 

On each sub-scale, and for both sexes, the pattern of attitudes to 

technology was the same, viz.: 

Technologists > Reluctant N-T > Qualified N-T > N-T 

3. There is some positive relationship between IQ and attitudes to 

technology and industry, and particularly towards technology as a school 

subject. It may well be that student assessment of the ir own abilities is 

related to interest in studying a two-year technology course. 

4. The pre-test/post-test experiment shows that the attitudes of both 

Technologists and Non-Technologists become less positive after the two 

year period. This may simply be an artefact of statistical regression, so 

that analysis of co-variance is required to examine the extent to which 

differences between experimental and control group may be attributable 

to the effects of studying a technology course, by controlling for the 

initially more positive attitudes of the Technologists. The results of this 

analysis are given in Table 1. 
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ANALY S IS Of COVARIAL~CE ON POST-TEST ATTITUDE SCORes Of EXrcnI"I~"'!'TJ\L MID CONTROL GROUP ROYS 

EffECTS Of STUO'i lNG / NOT STUDY INC TECHNOLOGY ON A'ITITUDES WH I LST CONTROLLING fOR PRETEST A'ITITUDE SCORES . 

5UBSCALE N COVAR I ATE/ SOH Of D . f f S I GNIfICANCE MU LT I PLE R' 
fACrorl SQUARES Of f 

-
~ TECHNOLOG I STS EffECTS Of ., l. 69 1 I 1 . 77 p <O. 001 0 . 11 

I TO .. PRETEST 

TECHNOLQCY 
NON -TECHNOlOCI STS F.:rfECTS Of TREATMENT 2» . >2 1 6. 14 p <O . OI 0.06 
< . ) CONTROLLING fOR PR ETEST 

f--

AlT I TUDE TECHNOloc, I STS EffECT S Of 14 )4. 81 I ]9 _ J 6 p<O .OO} O. 2S 
TO (4 PRETEST 

11 1\ CAREER 
IN NON -TECHNOLOG [STS EffECTS Of TREATMENT 9. ]. 1 0 . 19 N . S . 0 .00 
INDUSTR...! < 4) CONTROlL! NG fOR PRETEST 

AlTITUDE TECHNOLOGISTS EffECTS Of 7)J . O. 1 18 . ) 0 p <O. 00 1 O . I 7 

~ : I 
TO 
TECHNICAL 

< .. PRESTEST 

TRAINING NON-TECHNOLOCI STS EffECTS Of TREATMENT 2 19 . J I I ) . J2 p <0 . 02 o . o~) 
'5 Ct)NTROllI NG fOR PRETEST 

~ TECHNOlOCl STS EffECTS Of 12 00 . ' ) I 22 _09 p<O .001 O. ]0 
TO •• PRE"TEST 

IV 
TECHNOLOGY 
AS A NON-TECHNOLOGI~TS EffECTS Of TREATMENT )7_97 I • . 75 p <O . O) 0 .0' 
SCHOOL '5 CONTROll I NG fOR PRETEST 
SUBJECT 
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This shows that sigru ficant dif ferences in atti tudes between experi mental 

and control group, which may reasonably be assumed to be the effect of 

the treatment, do exist. Multiple r2 suggests that 6%, 5% and 4% of 

the variation in attitudes between experimental and control group, on 

sub-scales I, III and IV respectively, can be associated with the effects 

of studying the technology course. It should be noted that a much larger 

percentage of the variation in the scores (J 1%, 25%, 17%, 20% on the 

four scales) can be attributed to Technologists' initial predisposition in 

favour of technology. Interpretation suggests that, at the very least, the 

effect of studying a technology course for two years counters the 

generally negative trend in attitudes towards technology among these 16 

year-olds. 

Opting to study a technology course 

(This work has been published previously - see Nash, Allsop and Woolnough, 

1984.) 

As part of the same study. wi th the same cohort of students (J 981), a 

questionnaire study was made at the time when option choices were made. 

An open-ended questionnaire was given to a large sample of students in the 

five schools, asking them -

Why they did, or did not, opt for a technology course? 

What factors influenced their decision? 

How did they view technology in relation to 'pure' science and 

craft/technical subjects? 

Discussion of results 

1. The majority of students felt uninfluenced in their option decision 

regarding the technology course, but the most common influences cited 

were parents and career interests. 

2. Proportionately more of those who opted for technology appeared to have 

an understanding of a technology course and to enjoy the technological 

process compared with non-opters. 

3. A disturbing number of non-opters would have liked to study technology 

given a completely free choice. The alternative subjects chosen by 

'reluctant' Non-Technologists appear to reflect the pattern of subject 
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choice offered by each school, no one subject emerging as the rival to 

technology. Other evidence has shown that at age 14 many students have 

to make choices between technology and modern languages, other 

technical subjects or physical science (HMI, 1982). This is compounded in 

three of the case study schools by the insis tence that students opting 

for the technology course should also study physics, both to facilitate 

teaching of the technology course and to ensure that students are not 

disadvantaged for job or further education placements. However, there is 

substantial overlap, in content if not in approach, between physics and 

technology courses, and in already over-crowded curriculum it is doubtful 

whether an overlap of experiences is justifiable. While this situation 

pertains, many students will feel unable to choose technology courses. 

4. A substantial number of non-opters, particularly girls, who might 

realis tically have chosen technology had they wished to, indicated 

ignorance of the content of the course being offered. Replies of the 

type: 

I No one explained to me exactly what technology involved' 

may indicate continuing sex-bias in some of the craft courses offered in 

the lower part of the secondary school. In this climate all but the most 

determined are usually drawn to the traditional subject divide. Lack of 

knowledge regarding the technology option therefore probably reflects 

both patterns of socialisation which discourage girls from becoming 

interested in technology and sex-s tereotyping of school subjects. 

* * * * * * 
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18. GIRLS PHYSICS AND TECHNOLOGY: THE MENT-PROJECT. 

1. Introduction 

About 30 years ago a social scientist 

Annita Alting 

Eindhoven University of Technology 

Eindhoven, The Netherlands 

asked himself the question: 

, What is the influence of intelligence (as measured by intelligence tests 

success in society, (that is: status, a cademic results, etc) later on?' 

on 

This researcher measured the IQ of a large group of school-c hildren and 

some years later he looked at their achievements in society. 

It became evident that for one particular group of subjects the IQ test 

correlated nicely with 'Success in society', but for another group there was 

no such correlation. 

The scientist decided to exclude this last group from his conclusions, 

because they gave no predictable results. 

He did not ask himself some questions that nowadays would be obvious: 

'What has this group in common} that its members produce no predictable 

correlation between IQ and achievement in society?' and: 

'What causes these differences between the two groups?! and: 

'Having noticed these differences, what must we do with this information?' 

Of course we cannot hold one researcher, in this case Terman, personally 

responsible for his lack of awareness towards male-female stereotypes, in a 

society that at that particular time did not make a problem of sex-role 

stereotyping. 

Because these were his two groups: men and women, and it was the group 

of women that he left out of his conclusions because of the unpredictability 

of their succes in society. 
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Since then society has rapidly changed in this respect and so have social 

scientists. 

In the research of Marc de Vries for instance, the sex of pupils is taken 

as one of the variables (according to the first recommendation of the 

GASA T -1 conference, Eindhoven, 1981), and in his questionnaire he explicitly 

wants to know about pupils' 

technology. And so he was 

opinion on items about girls' abili ties to do 

able to conclude that there are differences 

between girls and boys in their attitude towards technology. Some of the 

differences he found are: 

1. Girls find technology less important for society (and also for developing 

countries) than boys, 

2. Girls say they do not know much about technology, 

3. Girls do not like to work in technology as much as boys. 

Marc de Vries advises to give special attention to the attractiveness of 

technology-education for girls and to give attention to the possibilities for 

girls in technological schools in information-materials and -activities. 

2. The MENT -project 

Now here we arrive at the aims and activities of the MENT-project. The 

MENT-project was started in 1981 by Jan Raat. It is one of the activities 

of the Department of Physics Educat ion of the Eindhoven Universi ty of 

Technology. MENT, in translation, means' Girls, Physics and Technology'. 

We think that from the viewpoint of women's emancipation, it is worthwile 

to have more women and girls in physics education and technology. Physics 

and technology offer good job-prospects, and financial independance is a 

prerequisite to women's emancipation. Also we live in a society that is 

deeply influenced by technological developments, both in posi ti ve and 

negati ve ways. 

It is in the interest of women, technology and society that women also are 

directly involved in these developments, as technicians, engineers and 

physicists. 

As you have been able to read in the PATT-booklet, MENT concerns itself 

with two areas: 

1. Girls and technology in secondary technological education. 

2. Girls and physics education in secondary general education. 
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Girls and teChnology 

My colleague Suzanne Udo and I are doing research into the situation of 

girls at secondary schools for vocational technological education. We also 

advise school-boards about measures to arouse girls' interest in this type of 

education and we develop materials that can be used in information

acti vi ties. 

Students of the Eindhoven University of Technology and of the Teacher 

Training Institute at the same campus can do and have done projects with 

MENT, under the guidance of the co-workers. 

For instance, a student of electronics, Jacqueline van den Bosch, has 

developed the booklet 'Girls and S(econdary) T(echnical) E(ducation): 

A Good Idea!' (transl.). In this booklet girls of middle general education can 

read about prerequisites for, subjects and studies at, and job-prospects with 

STE. 

It is also explained why more women should choose a career in technology, 

and stereotypical views of what technology is, are countered. Also some 

girls at STE tell something about their experience as one of the few girls 

in a male-dominated school. The booklet has been sent to all 69 regular 

schools of STE and was received enthusiastically. We now plan to send the 

booklet to all (2000) schools of middle general education. 

The research we are doing, has as its aim to give a complete and detailed 

description of the situation of girls at STE, and with the help of a 

student-assistent, Cor ina Wagemans, we interviewed school-boards, girls and 

teachers of 10 schools for STE. 

A t every school we interviewed all the girls (83 in total) in electronics and 

mechanical engineering and architecture/carpentry about their choice for 

STE, their experiences at STE, and their plans for the future. We talked 

with 10 teachers of every school, evenly distributed over crafts-, science-, 

and language/humanities subjects about their opinions about and experiences 

with girls and women in technology. For both groups we used structured 

interviews with open and half-open questions. Everything was recorded on 

cassette to check the notes we made during the interviews. 
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,II, t every school we had a paper-and-pencil-questionnaire about girls and 

women in technology in 4 classes; in this way we reached about 850 boys. 

This questionnaire has been developed and tested on a small scale by two 

students, Marian Gall and Paul Verbeek, of the Teacher Training Institute 

(NLO) at the campus of our university, who did this as a small research 

project with MENT. 

At this time we have just finished the data-gathering, so I cannot tell you 

very much about the final results now. 

However, my colleague Suzanne Udo has surveyed a small part of the girls' 

interviews and I can tell you something about that. 

It was interesting to notice that two thirds of the girls' fathers has a 

technical profession, while in general about one third of Dutch males who 

have a job, work in a technical profession, 

- 40% of the girls' fathers encouraged their daughters' choice, 23% was 

not very enthusiastic, 

- 30% of the girls felt supported by their mothers, while 40% had mothers 

who were more or less against their choice, 

43% of study-counsellors at middle general education played a positive 

role in the girls' choice for STE. 

We find in Dutch research in general that schools do not stimulate 

non-traditional choices for girls. It would be interesting to do some research 

in study-counsellors' image of and attitude towards technology. 

As for the experiences of girls at STE, it was found that 75% of the girls 

liked it in their (boys-) class. 

One of them did not like it, and 19% liked school so much that they could 

not mention negati ve aspects of their position. Suzanne Udo mentions 3 

possible explanations for this: 

- it is really very nice at school, 

- girls have to defend their choice so often that they cannot permit 

to mention negative aspects, 

- girls who do not feel at home at STE disappear rather quickly, more 

than boys in their first year (and so could not be interviewed by us). 



- 162 -

Negati ve aspects that are often mentioned are: 

- being teased, 

- feeling an outsider, 

- being judged too positively by teachers, 

- not being able to talk with boys about certain themes of interest to 

girls. 

Girls and physics 

My colleague Anneke de Leeuw works in the area of physics education at 

secondary general education. 

She has taken up the further development and evaluation of material for 3 

series of about 10 physics lessons of which we hope that they make physics 

more attractive to girls. This work was started by Marja Lensink, the first 

co-worker of MENT and Jan Raat. 

Research in the M ENT -projec t has shown that regular Dutch physics 

text-books are very stereotypical in their approach to girls and boys, in 

text, illustrations, and subjects. 

In the MENT -material attention has been paid to the following: 

- people are shown in text and illustrations, of course as many (or even 

more) girls as boys; 

the girls are shown as active participants in doing physics; 

- the people in the text have names: not 'a pupil', but 'Andree' or 'Jan'. 

- pupils are spoken to in a direct way: not ' as it is known', but 'as you 

have learnt'; 

the topics are about things that, as research has shown, are found 

interesting by girls, such as: the fun c tioning of one's own body, the 

relationship between physics, technology and society, physics in and around 

the home; 

in the material there is some room for the pupil to follow her personal 

interests, by treating the same physical concepts in different contexts, 

such as 'Energy' in the context of 'saving energy' or 'producing energy' . 

This is done my means of assignments and discussion topi cs . 
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Preliminary results of a pilot-evaluation by the students Mathieu Dumont 

and Ton Speekenbrink amongst 278 pupils have shown that after the use of 

'Electricity in and around the home': 

1. girls found physics a bit less difficult than before, whereas the opinion 

of the boys remained the same, 

2. confidence in one's own abilities has increased with girls. For boys this 

was the case also, but for them the increase was a very slight one. 

These results are encouraging. 

Now all 3 series of lesson-materials, about Electricity, Energy and one's 

body, and Sound, are used at a number of schools. 

With questionnaires and tests before and after use of the material, 

changes in pupils' attitude towards physics are measured. 

If possible, also classroom-observations and interviews with pupils will be 

part of the research, the final results of which will be known in the 

autumn of 1986. 

Inspired by research in Western Germany, Norway, United Kingdom and 

Denmark, Anneke de Leeuw has done a smal l investigation amongst 200 

pupils of secondary general education (age 13-14) about their interests in 

physics topics. 

The results of this research can be summarized as follows: 

- girls, more than boys, are interested in aesthetical and ethical aspects in 

physics. For instance: the rainbow, influence of technology on society, 

boys, more than girls, are interested in technology, machines and 

electricity. 

These results are in accordance with what was found in other countries. 
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19. PUPILS' INTERESTS IN BIOLOGY AND IN SOME ASPECTS OF 

TECHNOLOGY 

1. Populations 

Bernd Lowe 

Padagogische Hochschule 

Heidelberg, BRO 

In our project 504 pupils of the primary school (of the 3rd and 4th grade) 

are engaged and 1932 pupils of the secondary school (5th to 10th grade) 

with an age from 8 to 18 years. Our students are living in the area of 

Heidelberg (in Baden-Wurttemberg). 

2. Methods of research 

We are using a questionnaire constructed in three versions (for the 3rd and 

4th, the 5th to 7th and the 8th to 10th grade) which was developed in 

several pilot studies by ourselves (LOW E 1977, 1983), in connection with the 

OIT (biology) from TOOT (1977) and the LIT (biology) from ROLBITZKI 

(I 982). Pupils' answers are given on a Likert-scale with five degrees of 

rating in secondary and four degrees in primary school. They can select one 

of these possibilities: 'l' m very interested in', 'I'm interested in', 'I'm not 

very much interested in' and' l' m not at all interested in' the topic of the 

statement. In secondary schools we have a neutral alternative: 'I'm neither 

interested nor disinterested' in the third position of our Likert-scale. The 

primary-school version of our questionnaire has 34, version I for secondary 

school had 43 and version 2 had 54 statements, concerning biological topics. 

There are 5 to 7 items dealing with interests to other subjects (like 

mathematics, etc.) and statements concerning hobbies or vocational choice; 3 

items ask for parents' and friends' interests in biology. Seven statements 

were given in respond to biological education at school. 
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For st3tistical analysis we use SPSS-programs (especially procedures like 

FREQUENCIES, ONEWAY, ANOVA, PEARSON CORR, FACTOR, 

RELIABiLiTY and DISCRIMINANT). 

Results are not given on the base of singular items. We used to combine 

items with corresponding biological topics in separate subscales (procedure 

COMPUTE). In the secondary school version e.g. we combined 14 items 

referring to 'human biology' to a subscale called HUMINT (Humanbiology 

interest). Other subscales are BOTlNT (interests in botany), ZOOINT (in 

zoology), UMWEL T (in environmental biology), VERSUCH (in doing 

experiments) and MIKROSKOP (in microscoping). 

Reliabilities of all subscales were tested by using Spearman-Brown- and 

Gutman-Split-Half-Coefficients for characterization. Long subscales (as 

BIOINT, BOTINT, ZOOINT, HUMINT) are indicating very good reliabilities, 

wi th coef ficients nearby 0.80. Very short subscales nave reliability

coefficients nearby 0.50. 

3. First results 

3.1 Interests in biology dependent on age and sex 

IIOII!! 11' 'D All) wJt: 
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Several national and 

international investigations (see 

TOOT 1977, LOWE 1983, 

KELL Y ISMAIL 1984, WELCH 

1986) proved great influence of 

age and sex on pupils' 

interests in biology (or 

science). Our population 

actually includes pupils at the 

age of 8 to 18 years (3rd to 

10th form). Figure 1 shows the 

mean-values of scale BIOINT in 

relation to grade of 

school.Idealizing this figure we 

can speak of a sigmoid 

function, indication strong 

Figure 1. 
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ef fects of school-age on our pupils' interests from 5th to 8th grade, aged 

11 to 15 respecti vely; but showing low or no effects of school-age in the 

3rd to 4th and beyond the 8th form, corresponding with age-groups from 8 

to 10 years and older than 16 years. The typical decrease of interests in 

biology in the age from 11 to 15 years may be due to pupils' physiological 

and psychological development during puberty. But there are strong 

influences of biological education at school too. 

Sex related differences in interests towards biology are to 

significant only in the 3rd or 4th grade and in the 8th to 

be proved 

lOth grade. 

There seems to be an interdependency between age- and sex-related effects 

on interes ts. 

We tested if there were differences in interests towards biology dependent 

on school- or on living-age. Generally we found a similar sigmoid function 

like figure I. Variance-analysis of age-groups belonging to the same form 

points out distincts differences: 

In the 3rd or 4th form interests of pupils belonging to different age-groups 

(8/9 or 9/l0 years) are distinctly differentiated whereas pupils of the same 

age (e.g. 9 years) but in dif ferent grades show nearly identical mean-values. 

So in primary school pupils' interest-rating seems to be specific to living 

age. 

From the 5th to 10th form there are no significant differences between 

age-groups belonging to the same grade, provided that their living-age is 

according to average form-age or one more year. Those pupils obviously 

seem to rate interests first in a grade-specific way and secondly in an 

age-specific manner. 

Pupils being two years older than those of average form-age are rating 

interests in a way that is highly corresponding with pupils who are in the 

next upper grade. Those pupils generally repeated one form. 

Both issues affirm the hypothesis that biological education does orientate 

individual interests in biology to a more similar valuation. 

Interests in biological techniques and interests with a specific 

age-development 

Most of our subscales show the same development in relation to age and 

sex; e.g. pupils' interests in doing experiments. But there are special 

interests in biology which do not develop in the same way: interest in 

human biology (HUMINT), in environmental biology (ENVIRONMENT) and in 

microscoping (MICROSCOPE) -see all figures 2 and 3. 
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Figure 2. 
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The differences in comparison 

to , expected' age-d evelop-

ment grow clearer if one 

uses age-cleared residuals for 

graphic presentation (figure 

4). 

Influence of marks on 

interests (in biology) 

Correlation-analyses show a 

different 

development: 

sex related 

during school 

time girls seem to react 

earlier on marks given in a 

special subject with a change 

in corresponding interests. In 

lower grades of secondary 

school marks may have a 

posi ti ve (or 

reinforcement 

interests and 

negati ve) 

on girls' 

atti tudes and 

towards the subject matter. 

In upper classes girls' rating of interests grows more independent from 

marks received in the subject, while now boys' interests seem to be 

stronger correlated to reinforcements received by good or bad marks. But 

correlation-coefficients with marks never grow higher than 0.25. 

3.2 Results of factor-analyses 

a) Factors on the base of singular items. 

In all populations (of primary and secondary schools) there were 3 factors 

being extracted with a similar structure of high loading items. These 

factors nearly explained 2/3 of the existing variance: 

- a general factor, 

- a factor corresponding to human biology, 

- a factor corresponding to environmental biology. 

In secondary school a fourth factor was extracted, reflecting to items 

concerning the way of teaching biology education; a subject factor. 
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Figure 3. Figure 4. 
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b) Factors on the base of subscales and items corresponding to hobbies, 

vocational choice, parents' or friends' interests. 

Analyses were executed separately for each grade (from 5th to 10th) and 

for girls and boys in each form. Three main factors were to be reproduced 

in all populations, continually explaining more than 50% of the variance or 

more: 

- a general factor A called 'factor of interests in biology', 

- a factor B corresponding to marks and teaching of biology called 'factor 

of the subject biology', 

- a factor C corresponding to interests in science and technology called 

'factor of science and technology'. 

Nearly half of our population is characterized by factor A. 

8 to 14% of our pupils may be characterized by factor B. 

And 19 to 20% of our pupils in the 8th and 10th form could be 

characterized by factor C. This group of students must have extremely 

strong interests in science and technology, because they succeeded in 
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showing their specific preferences in a questionnaire mostly dealing with 

biological i nteres ts. 

Short remarks on the structure of the factors A, B, C 

Factor A (interests in biology) shows high loadings (gt 0.65) on all subscales 

dealing with biological interes ts. Significant loadings (gt 0.3) are found on 

items concerning hobbies corresponding to biology (with an average of 

loading nearby 0.55) and on items dealing with parents' or friends' interests 

in biology (loadings nearby 0.4). At least there are significant loadings with 

vocational choices concerning biological topics (average loading 0.39). A high 

loading (average 0.7) is found on the subscale 'subject biology', concerning 

the way of teaching. 

Pupils, being characterized by this factor, show close connections between 

interests in biology, the appreciation of biology by their social environment 

(friends, parents), the way biological education is presented and practical 

application in a preferred profession. 

Factor B (, subject factor') shows high loadings (average 0.5) on the subscale 

'subject biology' and the item 'biological education in general'. There is a 

subsequent decrease of loading coefficients from 5th to 10th form. Other 

significant loadings are found with marks received in biological education 

(average ne<1r 0.4) and with friends' interests in biology. 

No significant loading was found on subscales dealing with biological 

interests. Those pupils seem to show astrict extrinsic moti vation towards 

biological education: friends' opinion, how teachers present lessons and which 

marks they receive is more important for their interest in the subject than 

the topics themselves. 

Pupils being characterized by factor A rather are indicating an intrinsic 

motivation. 

Factor C (interests in science and technology) 

This factor can be expected in 8th to 10th form only, because there are 

high loadings on physics (average near 0.6) and chemistry (average near 

0.33) and those subjects are only taught in these forms. 

High loadings are found on items dealing with hobbies in science and 

technology, such as reading books about those topics and using technical 

model constructions, model play tools (e.g. model railway, etc.). 
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Consequently we find high loadings on the statement dealing with a 

technical vocation and significant - but negative - loadings on such items 

dealing with social or medical professions. 
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20. ACTIVITIES IN COMPUTER STUDIES TEACHING 

Jeff L Moore 

Uni versi ty of Hull 

Hull, United Kingdom 

An account of the methodology and instruments being used in an 

.investigation of a possible association between computer education activities 

and pupils' attitudes to computers. 

Background to the study 

Previous work had developed a questionnaire to measure pupils' attitudes to 

computers and robots. The CARAQ (Computers And Robots Attitude 

Questionnaire) has been shown to possess both construct and concurrent 

validity together with adequate reliability for group measurements. I shall 

give a fuller description of the CARAQ, its development and its properties 

in the second part of my talk. 

In validity studies of the CARAQ, pupils' attitudes were investigated as 

functions of home-use of a microcomputer, school experience of computer 

studies as one of his or her optional subjects. It was found that home-use 

of a microcomputer and, to a lesser extent, school experience of CAL were 

both associated with the maintenance of favourable attitudes. Pupils without 

one or both of these experiences and who were not studying computers, 

showed a decline in attitudes over a one-year period. Amongst pupils taking 

computer studies, a high level of home-use was associated with a near 

constant global attitude whilst pupils with a low level of home-use showed 

an attitude decline significant at the 0.001 level. 
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The results show that experience of CAL and home-use of a microcomputer 

separately or together are approximately as effective as a school course of 

computer study in determining pupils' attitudes to computers. On the basis 

of this and other evidence it was hypothesised that the pupil-centred, 

slower-paced and investigatory environment associated with home-use of a 

microcomputer and with some instances of CAL, may be responsible for 

their powerful and favourable effects on pupils' attitudes. 

On the same evidence, we can suppose that different classroom approaches 

to computer education lessons will result in differing affective outcomes. In 

other words, it may be possible to associate alternative instructional 

sequences and use of resources with particular attitudinal effects. 

The current study is seeking empirical evidence for this association. 

Changes in pupils' attitudes to computers and robots over a one-year 

period. 

P\ipils nol taking CompUTer Sludle~ 

Lo .... ..c ... lgroup H'gh-CAL group . Low·lelsure tlrou p . HIgh-leisure group 
n .. 40 :- .!' . .. 204 _ __ " _. J_5_3 __ 11 .. 258 

PosT · POST· POS!- Post-
les' "!IlludE' change lest Arh~ch8n8e (esl ~1I~u~'!5hantlf· te st ~tilude changE' 

DirectIon S'R mE-ltn D irect Ion SIR mean Oll"eeoon Sig mean DirectIOn 518 

3~ g~ Ne SS ) 1 )0 Cain SS 3J 56 SC 1'5 )0 76 Cain SS 
38 1 ~ Df>.chnt> 0 001 3568 Ne 1'5 J903 DeclInE' o OJ H .98 /'Ie SS 
2 - 72 Dechnf" 1'5 2665 Decllne 005 26 J< DeclinE' 0001 i6 OJ /'Ie 1'5 
39 46 Dechne 005 3689 Decline /'IS 4049 Decline 0 ,001 J6 .02 Gain /'IS 
25 SO [)echnl- a 001 24 .52 Decl,ne a.os 2648 DeclinE' 0001 2J . 38 [)eel! ne 1'15 
25 61 Df-chnf> 0001 24 12 Decline 0001 2699 Dec.l!nf' 0001 n.S) DeclinE" 00' 

2b S5 Dechnt> 001 24 2~ Ne 1\'5 27 31 Decllnf' 0 .001 lJ 69 /'Ie !\is 

:' ~ .i 0 Oed lnt' 0001 203 4 Decline I'S 222 2 Decltne 0001 19i .. Ne NS 

The tables show t-tests of pretest to posttest changes in CARAQ scale 

means for groups of pupils not taking (above) and taking computer studies 

(p. 173) for two levels of CAL-experience and leisure-time use of a 

microcom puter. In all three cases shown, the higher level groups shows 

more favourable posttest attitudes (a lower score) and a reduced level of 

atti tude loss over the interval. 

Ref: Journal of Computer Assisted Learning (! 985) 1, 87-98. 
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Pupils tak ing Computer Studies 

Low-leisure group . High-leisure group 
n = 83 n = 21 7 

Post- Post-
test ~t!~echan~ test Attitude change 

mean Direction Sig . mean Direction Sig . 

THI{[,":' 29.89 Decline NS 27.38 Gain 0.05 
SOC I"' ~ 3401 Decline 0 .01 3007 Gain NS 
r! .. ~ . Rt 25 .7i Decline O.OJ 24 .06 Decline NS 
E'~PLO' 36 .28 Decline 0 .05 31.20 Gain NS 
C.~R.£E~ 22 .24 Decline OOOJ 18 .00 Decline 0 .001 
LE IS( 'R,[ 23 .89 Decline 0001 1841 Decline 0.001 
SCHOOC 21 59 Decline 005 19 .21 Decline NS 

TOBl J93 .7 Decline 0 .001 1685 Decline NS 

Methodology 

The diagram here and in my handout summarises the methodology of the 

study. 

The study recognises the importance of the pupils' perceptions of the 

learning environment in determ ining the outcomes of any learning 

programme. Significant correlations between LE scale scores and pupils' 

attitudes have been found in a number of subjects and are expected to be 

found in computer education classes also. Although confirmation of the 

expected result would support the validity of the investigation, it leaves 

unanswered the educationally more significant questions of 'Which activities 

undertaken by pupils and by teachers as part of the learning and teaching 

of computer education are associated with favourable attitudes?' Knowledge 

about specific activities is needed to design alternative courses in computer 

education or some other branch of technology and to know in advance that 

these will achieve chosen affective objectives. 

It would be helpful to know the extent to which favourable attitudes are 

encouraged by pupils' use of the microcomputer, by their experiences with 

microelectronics, discussion of topical issues and so on. 

It was decided therefore that the main focus of the classroom study would 

be on the activities of pupils and teachers. 



Pupil variables 

Sex 

Ability 

Subject choices 

Computer Education 
lessons 

Leisure-tim. us. o! 
a microcOlllputer 

CAL experienc •• 
at school 

Teacher variables 

Sex 

CE teaching 
experience 

Academic qual it. 
in computing 

Educational quali!. 
in computer educe 

Pedagogical style 

Industrial expo 
o! computer use 

Attitude to 'Job' 

Variables o! computer education lessons 

I--+-'~ The CE learning 
, environment 

(Est ima ted by 
pup ils on nine 
selected LE 
scales) 

Aotivities in CE 

lessons 

(Teacher and pupil 
activities reported ~_~~ __ ~ 
by teachers in the 
teachers' booklet) 

Pupils' attitudes 

to computers 

to computer education 
lessonll 

to a computer-job 

anxiety about 
computers 

(Measured in the 
pupil questionnaire) 

A model tor studying the effects of computer education 

lessons on pupils' attitUdes to computers 
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The instruments 

1. The teacher questionnaires 

A checklist has been chosen as the most economical means of obtaining 

information about a wide range of teacher and pupil acti vi ties. A checklist 

requires the respondent to indicate only use (l) or non-use (0) of each 

acti vity; it can be answered quickly and can therefore cover a large 

number of activities. 

The Activities Checklist used has been derived from an earlier Pilot Study. 

In the Pilot Study a total of 128 teachers completed a checklist of 361 

activities obtained from discussions with computer studies teachers. 

Cluster analysis of the Pilot Study responses indicated 20 groups of 

activities. Each group of activities was used to calculate an activity score 

for the activity scale represented by the activities. The alpha reliability of 

16 of the scales was 0.7 or greater. Further analysis of the scale scores 

suggested four styles of teaching used by this sample of teachers. 

Sample of ACTIVITIES CHECKLIST 

1. Belong to a professional computing group (BCS, CEG, MUSE, .•. ) .•.......•.. 

2. Demonstrate lightpen, graphpad or other alternative input device ....•....•••..• 

3. Set aside part of the lesson just to answer pupils' questions ...•••.••..•...•••• 

4. Contact University/College staff about CS teaching or facilities .........•.... 

5. Require pupils to type-in a listing from book or magazine ......•...•.•.•.••..•. 

6. Require pupils to use a wordprocessor as part of a CS lesson .....••..•...... 

7. Ask local employers what computer-skills they require of employees ...... . 

8. 1m plement teaching idea from journal or educational text .••••••••.......•....... 

9. Include computer-controI as a topic within CS teaching .•••••••••.••.•..........•. 

10. Give pupils worksheets for non-programming topics .•..••............•..•.•••••••••••• 

II. Discuss a pupil's program with the whole class ...................................... .. 

12. Encourage pupils to wri te to firms/institutions to seek information ••••..• 

about computers and computer applications ............................................. .. 

13. Teach some practical microelectronics as part of CS ....••..•..•.••••..•.•••••.••.. 

14. Use a simulation of teletext for demonstration or pupil work ................ . 

15. For CS teaching, make use of a database containing the school ........... .. 

records of pupils in the class ................................................................. .. 

16. Set programming problems based on the known interests of ................... .. 

individual members of the class .............................................................. .. 
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17. Allow pupils to go to school library during a CS lesson ........................ .. 

18. Construct an interface or 'control-box' for CS teaching/demonstration .... .. 

19. Help class/group to enter for a computer competition ........................... .. 

20. Set pupils an exercise based on use of a simple database (eg Quest) .... . 

21. Tell pupils their essay answers should include material they have .......... . 

discovered for themselves 

22. Assist school office staff with administrative use of the computer ........ . 

23. Require pupils to tackle 'debugging' in a logical and serious manner .... .. 

as an integral part of programming ........................................................ .. 

24. Talk to pupils about their leisure time use of home micros .................. .. 

25. Use diagrams or articles from computer magazines for wall display ........ .. 

26. Encourage pupils to seek an 'unusual' solution to programming exs .......... . 
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Elements of the pupil questionnaire 

a. The learning environment 

From the literature, nine learning environment scales have been 

identified as pertinent to computer education lessons 

b. Pupils' attitudes to corrputers and robots 

Assessed by the 64-i tem CARAQ 

c. Pupils' attitudes to a job or career using a computer 

A semantic differential instrument of 27 scales 

d. Anxiety about computers 

A 60-word scale previously used to measure anxiety about science 

e. Mental satisfaction in using or studying computers 

A scale of 10 items of the same format as the CARAQ items 

f. Interest in computer studies lessons 

Two five point items asking pupils to estimate their previous and 

current level of interest in this school subject 

g. Experience of using a microcomputer 

Freqency of home-use of a microcomputer (four applications) and 

frequency of school e xperience of computer assisted learning have to 

be given on a five point scale 

h. School course of study 

Pupils indicate which of 11 common subjects they are studying 

Part A (Blue booklet): Attitudes to computers and robots 

Contains b, c to h 

Part B (Pink booklet): Attitudes to computer studies lessons 

Contains a, c, d, f to h 
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The current (revised form of the Activities Checklist contains 208 activities 

thought to represent 17 scales u.e. types of activity). 

In addition to the checklist the teacher booklet Activities in Computer 

Studies Teaching contains: 

an Importance Scale, teachers are asked to rate the importance of the 

17 types of activity, 

a semantic differential scale based on The Job of a CS Teacher, 

a page for a small amount of personal data. 

Teachers have the choice of returning the booklet anonymously or of 

volunteering to take a further part in the study. 

2. The pupil questionnaire 

The pupils questionnaire is a multi-element instrument. It assesses: 

a. The learning envi~onment 

From the literature nine learning environment scales have been identified as 

possibly pertinent to computer education lessons 

b. Pupils' attitudes to computers and robots 

This section is based on the 64-item CARAQ developed earlier 

c. pupils' attitudes to a computer job 

A 27 -scale semantic differential 

d. Anxiety about computers 

A sim pie 60-word scale previously used to measure anxiety about science 

e. Mental satisfaction in using a computer 

A new scale of 10 items presented within the CARAQ instrument 

f. Interest in studying computers 

Two five-point items asking pupils to estimate their previous and current 

level of interest in computer studies as a school subject 

g. experience of using a microcomputer 

Frequency of home-use (4 uses) and frequently of CAL (five subjects) has 

to be gi ven on a fi ve-poi nt scale 

h. School course of study 

Pupils indicate which of I I common subjects they are studying. 
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Fortunately it is not necessary to do so. Since the class is the basic 

experimental unit within the study (it is the smallest element receiving 

unique treatment) it is essential only that this information is available on a 

class basis. Therefore some pupils in the class can provide some of the 

data whilst other pupils in the class provide other parts of the data. 

For administration the questionnaire was arranged as two parts: 

Part A (Blue booklet): Sections b, c-h 

Part B (Pink booklet): Sections a, c, 

Supervisors were asked to dis tribute 

num bers randomly around the class. 

completion. All pupils answered the 

d, f-h 

the two parts in approximately equal 

About 35 minutes was required for 

booklet anonymously but the return 

sheet identified the school and teacher in charge. 

Sampling 

A copy of the (Teachers') Activities Booklet was sent by post to each of 

840 secondary schools chosen randomly from the lis t of schools in England 

and Wales. Approximately 240 booklets have been returned. Enquiries 

confirm that current industrial action in schools is the principal reason for 

the lower than anticipated response rate. A smaller number of teachers 

have commented on the formidable appearance of the booklet. 

In addition, 85 completed sets of pupil questionnaires have been received. I 

hope the final sample will include 250 Activity Booklets and 100 sets of 

pupil questionnaires from 2000+ pupils. 

Analysis 

Because teachers' and pupils' questionnaires are s till being returned, analysis 

has not been started. 

First analysis of the teachers' checklist responses will be directed toward 

confirmation of the Activity scales. If reliable scales can be identified, they 

will be used to produce a typography of teaching style. 

As already indicated, analysis of the pupil questionnaire will be at the class 

level. Correlations will be sought between the five attitude measures 

(CARAQ scales, JOB, ANXIETY, INTEREST, SATISFACTION) and between 

these and the learning environment scales scores and the acti vi ty scale 

scores. 
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Validity studies 

The usefulness of an evaluation instrument or programme is bound up with 

relationships between scores from the instrument(s) and other study 

variables. Confidence in the design of a study or the concurrent validity of 

an instrument is enhanced if it can be shown that a number of these 

relationships are of the size and in the direction anticipated. 

It is hoped to established the concurrent validity of the Activity Scales by 

correlating teachers' scores on these scales with their responses to the 

Importance Scale. 

The validity of the checklist will be investigated by looking for the mention 

of specific activities and groups of activities in records of lessons given in 

a related Diary Study. 

The CARAQ instrument 

The CARAQ forms the principal attitude measuring instrument of the 

present study. have already said that the present study arose from 

observations made during the first large scale use of the CARAQ. 

would like to spend a few minutes giving a 'parent's view' of the 

CARAQ. 

Rationale 

The CARAQ was developed to meet a need for a measure that would 

assess a comprehensive range of affective outcomes of secondary-level 

courses in computer education. Microcomputers were just becoming avaible 

to schools in significant numbers and was interested to compare 

alternative uses of this (scarce) resource. 

Criteria guiding the development of the instrument were: 

Multi-dimensionality: the ability to measure several attitude components as 

separ a te scores; 

Economy: 

Non-factual: 

Modern: 

Validity (face): 

Homogenei ty: 

the total questionnaire to fit a 35-minute lesson; 

necessary if the instrument is to be used by pupils 

who have not studied computers; 

the microcomputer to be the focus; 

each item to be recognisable as belonging to a scale; 

all items in one scale to relate to the same 

dimension. 
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Choice of instrument scales 

No a priori decision about instrument scales was made. Instrument validity 

for use with pupils was ensured by extracting the scales from themes 

recurring in discussions held with groups of pupils aged about 13 years. 

Eight scales were identified and used to guide the writing of non-factual 

i tern statements. Both posi ti ve (favourable) and negati ve (unfavourable) 

statements were used. All employed a five-point responses format of 

strongly agree, agree, unsure (neutraI), disagree, strongly disagree. 

Item testing and analysis 

A pool of 110 items was arranged as three overlapping questionnaires each 

of 84 items. The three instruments were given to 900+ pupils in the 

second, third and fourth years of a local school (pupils aged 13+, 14 + and 

15+). 

Responses were analysed to reject items that had a non-monotonic response 

pattern, that were biased towards one end of the response scale, or had 

20% or more of the neutral response. A t-test was carried out to ensure 

that each item discriminated at the 0.05 level between the upper and lower 

thirds of the sample di vided according to the total score on the retained 

items. 

A total of 38 items were rejected at this stage including all those from 

the PEOPLE scale, thus this scale was los t from the instrument. 

Scale analysis 

Criteria of face-validity and stability determined the item content of the 

seven remaining scales. 

Cluster analysis was used to group the 72 item s into clusters which were 

then compared with the sets of items provisionally allocated to each of the 

seven scales. Only 

were placed were 

by examining the 

analyses. 

items having face 

retained. Stability 

constancy of the 

validity 

of the 

clusters 

with the cluster in which they 

i tern placements was assessed 

in the nine separate cluster 

A total of 12 items failed to show valid or stable clustering properties and 

were removed from the questionnaire. 
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Tht -cales. >cale deserl pt Ions and , am pie Il t ms used to del ineate t he dimensions of the 
pilo t form of the C.-\R .-\Q 

Sc:de 

, hoo l 

LCI ,S ure 

Career 

Emplo " 

Social 

Threat 

future 

People 

Scale 

S, hool 
I.<."i .. tlrc 

Career 
I::mploy 
Threat 
Social 
fut ure 

Total 

Scale descr ipt io n 

The extent to whICh pupils 
use and le:lrn about co mpulers 
in ,,-' l lf~) 1 lessons 
The extenl III ,,·hKh pupil ; 
use or a re willin~ to use 
leisure lime to ma.ke conr.lCt 

"ith inform:ll io n ,fact or 
tict ion l aboul compu lers 
The e."em 10 which pupils 
pcrcei,"c a career using 

computers to be wo rt hwhile 
:lnd ,atisf,.·ing 
The nerd for this countr" 10 

use robots and computers in 
commercial and industr ia l 
app lica tions 
The benefits and 'social 
COSts' of using computers 
and robots 
The dangers to ind ividuals 
and to socle lY inherent in 

the use of computers 
The extent to which computers 
will be pan of our lives in 
future years 
The characteristics and lifest yle 
of people who choc,", to wo~k 
with computers 

S:lmple Item 

Sc hools should use computers 
10 help pupils learn more 
e:l.SiI\' 1 + ) 

TV pro'lTamm.,,; about 
compulers and robors 
borc~ me 1-, 

I should like to ",'ork fo r a 
firm I hal uses computers ( + ) 

\,,'e need to use mo"" robo ts in 
ou r faCio ries ( + ) 

Computers have ,done more 
harm than good in the world 
( - ) 

A faulty compuler could start 
a world war (-) 

In the fUIure nearly eve",'one 
will have something to do 
with computers (+) 
Only people who a,-" good at 
tuath. can O!e a computer (-) 

Data fllr the seven atlitude sca les and to l:l l X'ore of Ihe t:i4,item CARAQ 

Po"ible range Observed range 
of sCOres of scores Score 

:-'<0. of Mean standard 
ilenls Min . Mean Max. Min , Max. score deviation 

<j 9 :!.7 4j 9 4) 23 ·75 8,37 

:21 :I.; J5 'll ·29 7·37 

:21 J"l J) 'll ' 7fi 7·00 

II II 33 s.~) II 55 36·4l 8 ·81 

10 10 30 50 10 SO 31 ·44 7,37 

II II 33 ,i5 15 )4 35·34 8·15 

'l 9 :27 4 ,~ II 4J 26·78 6 ·37 

ti4 M 1'l:2 J:20 99 288 196·8 41 '5 

Alpha values 

Test Rete: 

0 ·8fi2 0·89' 

0 ''885 O'91! 
0,868 0 ·89 
0·836 0·841 

O'7J6 0 ·82' 
0·780 0 ·81 
0·711 0 ,80 

0·949 0'96 
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Questionnaire revision 

A t this stage it was necessary to add a further 12 items to the 

questionnaire. 

This was at the request of teachers who wanted an instrument that would 

last the whole of the 35-minute les son period, the GO-item instrument being, 

they said too short. Each of the new items had face validity with one of 

the seven existing scales. In the revised instrument all items were given a 

four-point response format : SA, A, D and SD scored as I, 2, 4, and 5 

respectively. 

The decision to omit the central (neutral) response was an attempt to avoid 

non-discriminating items. It is justified by the preliminary item analysis 

which removed all items with a high percentage use of this response 

category. The middle score of three (3) for deliberate indications of a 

neutral answer. 

Testing the CARAQ 

Instrument statistics 

The revised CARAQ was used with 320 pupils in three local comprehensi ve 

sc hool s, the sample covered the whole of the ability range. The average 

age was 14.4 years. 

The same pupils answered the CARAQ again some 12-17 days later. 

The table summarises the composition and properties of the CARAQ as an 

atti tude instrument. It has sufficient reliabili ty and test-retest stability to 

act as a useful instrument for curriculum evaluation though not for the 

assessment of indi vidual pupil s. 

Validity studies 

An instrument is useful only to the extent that it has concurrent validity 

for the group with which it is used. The concurrent validity of the CARAQ 

was established through corre lating CARAQ scale-scores with pupil variables 

of gender, Piagetian stage of mental development, course of schoo l study, 

and microcomputer experiences. The re sults form a consistent pattern that 

confirms the concurrent validity of the CARAQ. The high degree of 

concurrent validity is attributed to the analysis procedure adopted, a 

procedure that emphasised scale homogeneity and stability as the prime 

cri teria for item selection and retention. 
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This emphasis on scale validity has, the data show, not led to a significant 

loss of reliability. 

The instrument reliability is high, remarkably so considering that seven 

scales are contained wi thin 64- items. 

Further studies 

If the correlation analyses planned for summer 1986 are successful, it will 

be possible to choose activities that are correlated with desirable attitude 

outcomes. Based on these activities, an intervention programme will be 

planned. ,Vlaterials for this, it is hoped, can be developed in 1986-87 ready 

for large scale testing in schools from Autumn 1987. 
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PHYSICS TEACHER 

Hans Niekamp 

NLO-Eindhoven 

EDUCATION 

Eindhoven, The Netherlands 

Ladies and gentlemen, 

The first thing [ want to do is introduce myself. 

My name is Hans Niekamp (I'm a Dutchman). 

IN THE 

I am head of the department of Mathematics and Physics of the training 

centre for vocational technical teachers in Eindhoven (Nieuwe Leraren 

Opleiding (NLO) Eindhoven). 

My own background is as follows: 

- I studied at the Eindhoven University of technology from 1963 till 1971 

at the department of ,'v\athematics in the group 'vlathematical physics, 

- I also worked in that group from 1971 tot 1974, 

- in 1974 changed to Tilburg, teacher training centre department of 

mathematics, where I stayed until 1979, 

- in 1979 came to Eindhoven to teach mathematics and physics to the 

students of the four technical departments which started in that year, 

- in 1981 Eindhoven had the opportunity to start with 3 new departments 

and one of those departments was the department of Mathematics and 

Physics where I have been working till today. 

My aim is to tell you something about 'Technology and Physics teacher 

education in the Netherlands' and of course something more specific of the 

things we do at our department of mathematics and physics in Eindhoven. 
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The NLO Eindhoven is an institute in the sector of higher vocational 

schools where the education of students takes 4 or 5 years. 

Between the 10 teaching training centres in the Netherlands for teachers of 

secondary schools the NLO Eindhoven has a unique position. The 9 other 

NLO's in our country have disciplines such as Mathematics, Natural 

Sciences, Modern Languages, History, Geography, Economics and so on (in 

short: general education). 

The founding of a vocational school teacher training centre posed some 

particular problems to the government (two of these problems: it is far 

more expensive than starting the other teacher training centres and where 

to si tua te a cent re like this?). 

But the problems were solved and in 1979 the NLO Eindhoven started at 

las t with 4 disciplines and in 1981 it was expanded to a centre with 7 

departments konstructi ve engineering, electrical engineering, mechanical 

engineering and automotive-mechanical engineering, among other things). 

The unique position of the NLO Eindhoven will be clear to you when I tell 

you that it is the only vocational teacher training centre in our country 

wi th full-time education. It also will be clear to you that there is a strong 

relationship between the technical disciplines and the department of 

,Vlathematics and Physics. 

Moreover, one of the great advantages of situating the NLO for vocational 

teacher training in Eindhoven is that Eindhoven also has a Technical 

Uni versi ty and of course it saves a lot of money when there is a good 

cooperation and the possibility of using the same facilities for students of 

the University and students of the NLO. 

And in fact there is a good cooperation between the Uni versi ty and the 

NLO. 

It will not be astonishing to you that the NLO-Eindhoven got a special task 

from the minister of education at the start of the department of 

Ma thematics and Physics in 1981. 
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The special task is: 

'Try to educate teachers in Mathematics and Physics that are more capable 

than usual, until then, to make the link between physics and mathematics 

on one side and technical education on the other side .' 

The question at that time was, how to come to a realisation of such a 

special assignment. 

I want to pay, of course, special attention to the technical aspects that we 

have chosen to give the department of Mathematics and Physics a special 

colour in the technical sense. 

I will try to give you a short view on the 5 topics that we are trying to 

realise in the education of teachers. 

Use as much as possible: 

I) examples (technical) in the curriculum of mathematics and physics, 

2) - the special parts of the curriculum have to be chosen in a technical 

context, for example: 

when thinking of physics: pay a Ii ttle less attention to subjects as 

modern physics, Astronomy etc., 

pay more attention to strength of 

materials, physics of construction, and so 

on, 

mathematics: don't start too early with abstract algebra and subjects 

like that, but start with the subjects like: 

Descripti ve geometry, 

Analysis, 

Statistics, 

Numeral mathematics etc., that have a stronger relation 

to techniques, 

3) - give the students the opportunity to participate in projects of 2, 3 or 

If weeks like: Mechanical Engineering, 

Electronical Engineering, 
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4) - let the students of .\J\athematics and Physics as well as the students of 

the technical departments partake in practical work in firms during a 

period of 2 or 3 months so that they will get at least an impression 

of the working circumstances of the pupils to whom they are going to 

teach mathematics and physics. 

Among other things you can think of practical work in smaller and 

also in bigger firms in our country like Philips, Hoogovens, etc., 

5) - make sure that an essential part of the time that students spend, is 

devoted to computer sciences. 

I have brought for you a series of readers on subjects, 

some special products that are made by students or couples of students 

during technical projects to give you a better idea of what we try to 

realize in such projects, 

of course I have also got a student-guide of the department. 

There is one disadvantage for you at most of the things I brought here: 

they are written mostly in Dutch, but I'm sure you will take that for 

granted. 

The last thing I want to mention to you is something about a special topic 

in the curriculum of physics of my department as well as in the 

in service-training. 

We also pay attention to a topic called 'Technology in a broad sense' 

which is a subject that is going to play a bigger role in the years to come 

in general further education. The government of our country is trying to 

come to a reshuffling of parts of the education in the five or ten years to 

come. One of the changes that are most probably going to take place is 

that there has to be spent a lot more time on the subject' TECHNOLOGY' 

in most of the schools of our educational system. But I'm sure that 

professor Raat or one of his staff will be able to inform you better about 

that than I can. 
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I also took with me some of the results of our work on th is subject by 

which have to mention that not only members of my department are 

responsable for it, but that several members of the technical departments 

made their contribution to it. 

I will stop talking now and give you the opportunity to have a look at the 

things I spoke about, and maybe I can try to answer questions if there are 

any. 



- 191 -

22. WHAT DO SIXTH GRADERS KNOW ABOUT TECHNOLOGY? 

O. Introduction 

Jan Streumer, Gerard Doornekamp 

Twente University of Technology 

Enschede, The Netherlands 

This research study is about the component of the school curriculum for 

the age group from 12 to 14, known as Technology (in dutch Algemene 

Technieken/Techniek). The central question of this study was formulated as 

follows: 'What is the entering behaviour of 12/13-year-old Dutch pupils, 

referring to Technology, when entering several types of secondary 

education?' . 

This study was conceptualized in such a way that it focused on the 

relationship between entering behaviour and community characteristics, home 

variables, school variables, etc. 

The specific aim of this study was to collect information for curriculum 

development activities (on the national level and school level). 

1. The structure of the Dutch Educational System 

The formal educational system comprises three levels: primary education 

(including kindergarten); junior and senior vocational training, secondary 

general education; and vocational colleges and university education (appendix 

I). 

The Par liament passed a new Primary Education Act in 1981 which became 

effective in 1985 (August) when nursery and primary schools merged to 

form a new primary school for the age group from 4 to 12. 

Secondary education was fully restructered by the 1968 Secondary Education 

Act, called the Mammoth Act. Since then secondary education comprises 

four main types of schools: pre-university education (secondary grammar 

schools); junior and senior secondary schools; junior and senior vocational 
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training and vocational colleges; miscellaneous types of secondary education 

- part time or full time - such as social training courses for young workers 

(appendi x 2). 

In 1982, secondary education was predominantly vertically organized, based 

on the assumption that 12 year-old-pupils can be selected on the basis of 

their scholastic aptitude into different types of schools. The selective school 

system has been under discussion and at the beginning of the 1980s studies 

are being undertaken about the desirability of having a three year middle 

school which will be a comprehensive school intended for all children from 

the primary school (i.e. children in the age bracket from 12 to 15). 

In the Netherlands, extensive use is made of the possibility of organizing 

education on the basis of one's own outlook on life. Whereas in 1900 59 

percent of children were in public education and 31 percent in private 

education, by the 1960s this had become 27 and 73 percent respectively and 

in 1980 the figures were 32 and 68 percent. This change may be linked to 

the desegregation movement which started in the 1960s and led to the 

break-down of the denominational structure in various fields, especially 

among the Catholics and to a smaller extent among the Protes tants. 

However, in education denominational desegregation practically failed to 

materialize. 

2. Technology curriculum guideline 

This research study was started in July 1983 by special request of the 

National Foundation of Curriculum Development (Stichting voor de 

Leerplanontwikkeling, SLO) and financed by the Foundation for Educational 

Research (Stichting voor Onderzoek van het Onderwijs, SVO). 

In 1973 Technology education was introduced to junior vocational education 

(LBO) by a government resolution. In the middle school experiments 

Technology is also one of the subjects to be taught. 

In 1978 the SLO was ordered by the Minis try of Education to make 

recommendations for the content and organisation of the subject Technology. 

There happened to be much diversity of opinion about this new subject, so 

a committee consisting of twenty representatives from various groups 

(teachers, schoolboards, parents etc.) was appointed to evaluate the 

concept-curriculum guideline. In December 1981 the SLO presented the 

definite curriculum guideline to the Ministry of Education. 
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The curriculum guideline was approved positive. Schools, introducing the 

subject Technology, are tied to the SLO-curriculum guideline. The curriculum 

guideline consis ts of many aims, di vided into fi ve domains: 

a. Technology education is aimed at teaching the pupils knowledge of and 

insight into phenomena (including social phenomena) based on the so 

called pillars of technology: matter, energy and information. 

b. Technology education offers the pupils the opportunity to develop 

technical thinking skills. 

c. Technology education is aimed at teaching pupils to combine technical 

skills, knowledge and insights, so that they are able to function 

independently in an environment dominated by technical phenomena. 

d. Technology education invites pupils to develop a positive critical attitude 

towards the possibilities and means of technical progress. 

e. Technology education teaches pupils to deal with technical products in a 

responsible way. 

Since 1984 Technology is allowed to be introduced as an experimental 

subject into other types of secondary education: in junior and senior 

secondary schools (MAYO and HAYO) and in pre-university education 

(grammar schools, called YWO) (appendix 2). 

Recently a report about Technology education was published by a committee 

installed by the vice minister of Education and Science, mrs. Ginjaar-Maas. 

This report will be discussed in Parliament this month (March 17th) and 

contains proposals for new curricula contents. 

The Foundation of Curriculum Development is producing a new curriculum 

guideline for Technology, using the report of the Technology committee as 

a starting point. 

At this moment the content of that curriculum guideline is legitimized. The 

expectation is that the five central domains stay unchanged and that the 

aims will be reformulated and reduced in number in comparison with the 

former curriculum guideline. 

There is another event in the field of education which is worth to be 

mentioned here. Just two weeks ago the Scientific Council for Government 

Policy (an independent advisory council) published a study in which 

Technology is mentioned as a compulsory subject for all types of secondary 

education (two hours a week in the first two grades of secondary 

educa tion). 
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3. Entering behaviour 

In the psychological research literature the concept 'entering behaviour' and 

synonyms have been used in two ways: namely as the entry characteristics 

of learners and as a set of conditions for the teaching-learning process. The 

first interpretation is affiliated to the concept 'entering behaviour' as used 

by Glaser (1962) and De Cecco & Crawford (1974). Entering behaviour has 

been conceived as a component of the instructional system by these 

authors. Within this intepretation two notions can be distinguished. firstly 

De Cecco & Crawford have defined entering behaviour as the behaviour the 

student must have acquired before he/she can acquire particular new 

objectives. Entering behaviour describes the present status of the student's 

knowledge and skill in relation to a future status the school wants him/her 

to attain. 

Secondly Popham & Baker (1970) defined entering behaviour as the behaviour 

(knowledge and skills in relation to educational aims) the student has 

attained at the moment the teaching- learning process starts. Subsequently 

the teacher must adapt the instruction to the acquired behaviour of the 

student. In this research study the concept 'entering behaviour' was used 

the way Popham & Baker defined it. 

4. Target population 

To answer the main question of this study, about the entering behaviour of 

12/13 year old pupils in relation to Technology, it was necessary to obtain 

a large amount of data. The target population of this study consisted of 

children from the sixth c.q. highest grade of primary education (Dutch 

school system). The sampling was executed according to the procedure of 

systematic sampling (Anghoff, (971). 

Schools (n (48), spread over the country, were asked to participate. A 

reaction was received from 104 schools, of which 62 schools (with 1584 

sixth graders) reacted positively (table I). 
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Table I: Response/Non-Response. 

response 

104 (70.27%) 

n = 148 

prepared 

62 (59.62%) 

n = 104 

not prepared 

42 (40.38%) 

n = 104 

5. Variables and instruments 

non-response 

44 (29.73%) 

n = 148 

In the introduction the var iables were already mentioned by the way. Four 

groups of variables were included in this study: school variables, individual 

learner's variables, home & community variables and entering behaviour. The 

first three groups of variables are independent variables, the last one is the 

dependent one. 

Information about these variables had to be collected. To collect 

information about school factors (for instance perceptions of teachers 

towards technology and tools and instruments, used in the primary sc hool) a 

school questionnaire was used. 

This questionnaire had to be completed by the sixth-grade teacher and the 

special teachers for woodwork and needlework. 

The home and community var iables, operationalized as the profession of the 

parents, the degree of urbanization and the cultural background (Dutch, 

Moroccan or Turkish) were collected by the Student Background 

Questionnaire, to be filled out by the sixth-grade teacher. 

The indi vidual learner's characteristics, that is sex and general achievement 

level, were gathered by the General Achievement Test for Primary School 

Leavers of the Institute for the Development of Achievement Tests 

(Centraal Instituut voor Toetsontwikkeling, CTTO). 

The entering behaviour concerning Technology was measured by the Entering 

Behaviour Test for Technology. This test was developed by the project's 

research team. The test-i tems represented the fi ve domains mentioned 

before (sec. 2). 
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Therefore the aims of each domain had to be operationalized to the level 

of objectives. The objectives, concerning the psycho-motor skills, like 

growing a plant, using a metal saw, laying a table, changing a safety fuse, 

were not tested in real (h and-on- tes t) si tuations. Only the written 

component of the psycho-motor skill, so the ability to perform a task, was 

tested. This kind of testing is known as 'performance based tes ting' . 

6. Results of the study 

The major results of the study are reported here. Detailed results are not 

included. 

6.1 Test scores 

The definite sample, used for data analysis, consisted of 1530 pupils: 756 

boys and 774 girls. The main part of the pupils (95.5%) was of Dutch 

origin. 

Therefore a supplementary study, especially directed to pupils of Moroccan 

and Turkish origin, was started. 

In this article only the results of the large sample will be discussed. 

In table 2 the test results are rnentioned. In table 2 all 119 items are 

classified in three types: knowledge, skills and attitude. 

In the columns 'minimum-' and' maximum score' the number of pupils with 

those scores are mentioned in brackets. 

Table 2. Overall Results Entering Behaviour Test (n 1530). 

Parts of Number Minimum Maximum Mean s.d. cur tosis skewness 

tests of items score score score 

Knowledge 39 8 ( 1) 37 (2) 25.00 4.80 -0.37 -0.14 

Skills 65 6 (1) 56 (j) 36.04 7.62 -0.32 -0.19 

Attitude* 15 (5) 14 (2) 6.88 2.15 -0.10 -0.09 

Total result 119 28 (1) 103 (I) 67.92 12.45 -0.35 -0.03 

., Factual questions about: energy saving, pollution, safety etc. 
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The mediart of the scores distribution of the total test is 67.90 (total 

num ber of items: 119); the median is 67.92. The scores are nearly normally 

distributed. The reliabilility (KR20) of the Entering Behaviour Test is 0.92. 

6.2 Behaviour between Achievement Test Score Levels and Entering 

Behaviour Test Score Levels 

It was presumed that as the Achievement Level Test score would increase, 

the Entering Behaviour Test score would decrease. This assumption was 

based on the hypothesis, that the practical intelligence and the vocational 

education would be higher than those of other pupils (for instance pupils 

who will attent pre-university education). The correlation between both tests 

is 0.68. In table 3 the scores of both tests are classified in a four by four 

matrix. 

Table 3: Entering Behaviour Test Score Levels and Achievement Tes t Score 

Levels. 

Entering Behaviour 

Tes t score Leve Is 

0-71 

0-58 28 

59-67 3 

68-76 o 

77-119 o 

Total 31 

2.0% 

72-115 

286 

107 

40 

o 

333 

21.8% 

Achievement Level Test Score 

116-145 

115 

197 

149 

92 

553 

36.1% 

146-180 

23 

23.0% 

98 

25.9% 

198 

25.3% 

303 

25.8% 

613 

40.1% 

total 

352 

396 

387 

395 

1530 

100.0% 
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The hypothesis had to be rejected: a low score ([ower than 72) on the 

Achievement Level Test did not correspond with a high score (higher than 

68) on the Entering Behaviour Test. 

6.3 Relation between Sex and Entering Behaviour Test scores 

Teaching Technology must be anti sex stereotyping as formulated in the 

SLO curriculum guideline. 

After the test results of girls and boys were compared we hoped to be 

able to support the necessity of this ideal. 

The results show that boys do better than girls. Not only the total score 

differs signif icantly, but also the subscores for knowledge, skills and 

attitude. The t-test was chosen, with a significance level of 0.01 (table 4-). 

Table 4-: T -test Boys and Girls. 

sex n mean score t-value df. 

total score b 756 71.12 10.29* 1528 

g 74-3 64-.79 

knowledge b 756 26.75 15.08* 1528 

g 74-4- 23.29 

skills b 756 37.19 5.95* 1528 

g 774- 34-.91 

atti tude b 756 7.17 5.39* 1528 

g 774- 6.58 

* t-value significant (alpha(O.Oi) 

It is interesting to know that the achievement level scores of boys and 

girls did not differ significantly. 
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6.4 Relation between Degree of Urbanization and Entering Behaviour Test 

Scores 

We expected to find a relationship between the degree of urbanization and 

Entering Behaviour Test scores. Degree of urbanization was operationaJized 

as 'the size of the municipali ty according to the number of inhabitants'. 

The results reported here must be fragmentary, therefore only some results 

are discussed. 

Two groups of pupils were selected from the sam pIe: children Ii ving in 

small municipalities (group 1: less than 10,000 inhabitants); children living in 

large municipli ties (group 2: over 100,000 inhabitants). 

The correlation between the variables mentioned here is -0.0 I. So there 

exists no relation at all. To be sure a t-test was executed (table 5). 

Fig. 5: Comparison of Mean Pupil Scores and Size of Municipality. 

group n mean score t-value df. sign. 

total 175 66.46 0.32 393 n.s" 

2 220 66.06 

knowledge 175 24.82 0.51 393 n.s." 

2 220 24.56 

skiJJs 175 35.03 0.34 393 n.s." 

2 220 34.78 

atti tude 175 6.61 -0.53 393 n.s." 

2 220 6.71 

.. alpha<O.OI 

Once again there happens to be no si gnif icant relationship between test 

scores and size of municipality. 
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6.5 Relation between the Profession of the Father and Entering Behaviour 

Test Results 

It is frequently said that the profession of parents, in connection with the 

socio-economic situation of the family, influences the school achievement of 

children. A positive relationship between a technical profession of the father 

and Technology Test sco res of their children was assumed. In table 6 these 

variables are compared. The Entering Behaviour test scores are, as before, 

divided in four groups, from 0 to 119. The professions of the fathers are 

spli t up in seven groups, according to a procedure of the Netherlands 

Central Bureau of Statistics (Centraal Bureau voor de Statistiek, CBS). 

Table 6: Compariso n of Professions and Entering Behaviour Test Score 

Levels. 

profession of level level level level total 

the father 0-58 59-67 68-76 77-119 

specialist (with 

uni versi ty 

training) 33 (11 %) 61 (21 %) 84 (29%) 113 09%) 291 (100%) 

executive sector 19 (21%) 25 (28%) 24 (27%) 22 (24%) 90 (100%) 

clerical sector 30 (16%) 50 (26.5%) 50 (26.5%) 59 01%) 9 (100%) 

commercial sector 32 (24%) 37 (28%) 29 (22%) 34 (26%) 32 (100%) 

service sector 20 01%) 12 (19%) 16 (25%) 16 (23%) 64 (100%) 

agricultural 

sector 15 (14%) 29 (28%) 34 02%) 27 (26%) 105 (100%) 

technical sector 57 00%) 45 (28%) 112 (22%) 103 (20%) 517 (100%) 



- 201 -

In the sector 'specialists' (lawyers, teachers, physicians, etc.) 33 pupils 

(II %) have a score lower than 58; 113 pupils (39%) had a score in the 

highest level. In the 'technical sector' (carpenters, plumbers, fitters) the 

opposi te can be observed: 157 pupils (30%) have a score of less than 58. 

103 pupils (20%) have a score of 77 or more (highest level). 

Unfortunately the data show that the expected relation did not exist; they 

show the contrary effect. 

Similarly no relation was found between the profession of the mother and 

the Entering Behaviour Test scores. 

6.6 Influence of Schoolfactors 

On the basis of the results of the School Questionnaire a scale, on ordinal 

level, was developed. Schools with the same school profile were given the 

same value on this scale. The relation between the 'school value' and the 

Entering Behaviour Test scores of the children of the same school seemed 

to be more com plicated than had been postulated. 

Many school factors interacted with each other both directly or indirectly. 

Some school factors could not be involved in the description of the school 

profiles. The data indicated that no significant correlation (alpha 0.05) 

exis ted. 

6.7 Multiple Regession Analysis 

By using multiple regression analysis (SPSS, program New Regression) (Hull 

and Nie, 1981) the real influence of the independent variables can be 

established. A socalled step by step method was selected, by which in every 

successive step a new variable was included. The order of inclusion was 

determined by the respective contribution of each variable to explain 

variance. 

The independent variables, used in the multiple regression analysis were: 

achievement level, degree of urbanisation, sex, profession of parents. The 

school variable was not analyzed at the level of the individual pupil. 

The results of the multiple regression analysis are shown in table 7. 
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Table 7: Result s ofVlultiple Regression Analysis. 

Steps 

1. ACHIEVEMENT LEVEL 

2. SEX 

3. URB.ANIZA nON 

,\1ultiple R 

0.681 

0.731 

0.733 

R2 

0.463 

0.535 

0.537 

R2 (increase) 

0.463 

0.072 

0.002 

Only three steps in the multiple regression analysis were made. Three 

variables (achievement level , sex, urbanization) explain 53.7% of the 

variance of the dependent variable. 

7. Conclusions 

Only a few comments regarding the results of this study are reported here. 

The analysis of the test results as well as the results of the multiple 

regres sio n analysis indicate a fairly s trong relationshi p between the pupil's 

achievement level and the pupil's results of the Technology Entering 

Behaviour Test. 

The variable 'achievement level' must be taken very seriously by curriculum 

developers i.c. the mem bers of the SLO Practical Skills Project. This means 

that individualisation in Technology education is indispensable. 

The test results also indicate a relatively big difference between boys and 

girls: boys do better. Some questions are being made better by girls. Those 

questions relate to cooking, needlework, energy saving, wood joining and 

regis ter using. Multiple regression analysis also indicated that sex was the 

second most influential factor. If Technology education will contribute to 

the women's emancipation a lot of work has to be done. The SLO 

curriculum guideline should be checked for the distribution of 'male' en 

'female' aims. More 'female aims' could be added. 
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23. TECHNlQUE, THE CONTENT OF A SUBJECT. 

Ladies and gentlemen, 

Jenne van der Velde 

SLO 

Enschede, The Netherlands 

I will tell you briefly something about the National Institute for Curriculum 

Development (Dutch initials, SLO). 

The SLO is a part of the Dutch educational support system. A support 

system consists of institutes that can help the schools in different 

si tuations. A typical Dutch phenomenon. 

Other institutes in our educational support system are: 

- Local (or Regional) Educational Guidance Centres. These are guidance 

centres for primary education, 

- National Education Centres (Dutch initials, LPC), 

- The Institute for the Development of Achievement Tests (ClTO), 

- The Foundation for Research on Education (Dutch in itia ls SVO; see also 

Chapter 7 of this book), 

- A more or less separate support system for the 16-18 year age group 

with a special emphaSis on working youth. 

What does the SLO do? 

The SLO was charged to take care of the following main tasks: 

- to devise models for curricula and teaching-learning packages for all 

educational organizations and institutions below universi ty level, 

- to give advice and coordinate in the field of curriculum development. 
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How is the SLO organized? 

The office is structured according to the principles of a matrix 

organization. If we examine the matrix vertically you can see that it is 

built up of seven subject orientated subdepartments, each of which are 

occupied with curriculum development in a particular field of education. 

There are specialist subdepartments dealing with the Dutch language, foreign 

languages, mathematics, science, the social sciences, vocational education 

and art- and physical education. 

Within these subject orientated subdepartments you will discover subject 

orientated projects. In subdepartment six you will find our project, the 

project General Techniques. This is a project for all pupils in the age of 

12 - 14/15 years in the first part of secondary education. 

Looking at the matrix in its horizontal position, we find the national 

innovation projects. On of these is to develop a curriculum for a (future) 

com prehensi ve school for all pupils in the age of 12 - 15 years. 

Our project also gives a contribution to this curriculum. 

Now would like to teJJ you something about the Project General 

Techniques for pupils in the age of 12 - 14/15 years. 

In 1980 the project General Techniques has been started. Before 1980 

General Techniques only had been given in schools for Lower Vocational 

Education. Each school gi ves the lessons in its own way. In the schools for 

lower and higher general education and pre-uni versity education there is no 

subject General Techniques. 

In the experimental com prehensi ve schools there is also the subject Genera! 

Techniques on the timetable. 

In the period 1980-1982 a guideline for a curriculum for this subject has 

been developed. We call that a curriculum proposal. The subject in this 

guideline was a broad subject, which means that there are technical and 

home economics aspects in the 

develop a final curriculum for 

curriculum proposal. It was intended to 

1987, examples of school curricula and 

examples of teaching-learning packages. 

In 1982 however a discussion started about possible subject fields in a 

future comprehensive schoolsystem. One of the results was a proposal to 

spli t general techniques into a subject field technique and subject field 

care. 
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Our group is now working along the technique-line. We are developing a 

curriculum proposal for technique for pupils in the age of 12-14/15 years. 

The proposal must be ready at the end of April. Because the ideas in the 

first curriculum proposal about the general techniques come back in the 

new curriculum proposal for technique I will tell you something about the 

curriculum technique. 

Firs t I shall give you a description of the intention of general technical 

education. This is: to pay attention to developments and applications of 

techniques and technology in the society and the consequences for society 

and in daily life . 

General technical education will be given to all children, both boys and 

girls, in the first classes of secondary schools, so to children in the age of 

12 to 15 . 

General technical education is not a part of vocational education but it 

belongs to the general cultivation of children because we think it is not 

good to gi ve general education without an orientation in technology, because 

technique nowadays is fully integrated in our world and our daily life! 

It is clear that it is impossible to tell you now all about what is in the 

curriculum proposal for general techniques and therefore I will give you 

some headlines only. 

First there is a description of the general subject objective: to teach pupils 

to deal with techniques and to teach them to produce technique themselves 

on the basis of an orientation on technical phenomena, methods and skills, 

through which they are able to use, develop and/or apply means without 

causing damage to others and thelnselves. 

This description is based on 8 subject starting points and I will mention 3 

of them: 

- the relation man and technics, 

technical phenomena in the children's world experience, 

- aspects of technique as knowledge of phenomena, skills, means and so on. 

From the general subject objective a total number of 63 aims were 

formulated and you can find most of them in the book: Review of General 

Techniques. 
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The curriculum proposal was the first product and al though it was a good 

product there were also some shortcomings. There were some obscurities for 

schools how to organize their own lessons and so you can see some great 

differences among the practice of General Technical Education in several 

schools. 

Last year there came an order from the Ministry of Education to 

formulate objectives for all subjects at the future comprehensive schools so 

also for the subject General Technical Education (now called with a new 

name 'Technique'). 

So with the experiences of the old curriculum proposal and the new 

developments in the field of education we started to change the proposal to 

make it clearer and more to the point. It is a pity we do not have an 

exam pIe of this product in the English language and therefore I will gi ve a 

short explanation about it. 

The general subject objective is nearly the same but instead of 63 aims 

there are now only 30 aims which are grouped in 3 chapters: 

Part 1 

To practise technical acting by making technical products. 

Some aims for the pupils : 

- to learn the names, properties and applications of various materials, 

- to learn the names of various tools and to learn how to work wi th them 

in a proper way, 

- to exercise in reading and drawing of technical designs, 

- to learn how to make a technical product from the very beginning 

(making plans) until the end (control and assessment), 

- to assemble technical parts in the domain of pipe fitting, electricity, 

electronics and machinery. 

Part 2 

Practical skills, training how to work and to run apparatuses and simple 

machinery. 

Some aims: 

- to learn about maintenance and simple repairs of apparatuses and 

machines, 
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- to learn the technical basic principles in apparatuses and machines mostly 

based on sciences, laws and pr inciples , 

- to learn about the use and applications of different kinds of energy. 

Part 3 

Orientation about development and a pplication of technology in our world. 

Some aims: 

- to learn about the history and developmen t of techniques, 

- to learn about applications of micro electronics, com pu ter, automatic 

controls in our daily life and in the industries, 

to form a critical opinion in respect of the use and the developments in 

technics. 

Although there are differences between the old and new proposal it is still 

the same that for the determination of the learning matter we take the 

technical phenomena in the child's life into account. 

In the education in Technique we can distinguish a theoretical part and a 

practical part. The idea behind this construction is that we think it is very 

important for children to make technical products themselves so that they 

can see and understand what the problems are and can learn how to solve 

these problems in a technical way. 

Ladies and gentlemen, 

After this review of the development of Tec hniques in the Netherlands I 

will show you some products of our project-team. 

These are: 

- a curriculum proposal General Techniques published in 1982, 

AT-koeriers. All the secondary schools in this country receive this 

publication three times a year, 

an example of teaching-learning materials, 'Technology in drinking-water

purification' , 

- a guideline for a curriculum for a comprehensi ve school. 

It is a pity that the language of all these publications is our mother 

tonque. But I have a review of our project in the English Language. 
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APPENDIX 2 THE ATTITUDE SCALES DEVELOPED AT THE WORKSHOP 

SCALE 1 CONSEQUENCES OF TECHNOLOGY 

I. Technology is very important in life. 

2. Technology makes everything work better than before. 

3. Technology gives people more leisure. 

4. Technology has brought more good things than bad. 

5. Everyone needs tec hnology. 

6. Technology is often bad for the environment. 

7. Technology frightens me. 

8. The world wouls be better place without technology. 

9. The results of technology are often dangerous. 

10. Technology will be good for the future of this country. 

SCALE 2 SEX DIFFERENCES 

1. Girls cannot do technology. 

2. Boys and girls can both have jobs in t echnology. 

3. Boys are able to do practical things better than girls. 

4. Girls prefer to study courses in technology. 

5. Boys know more about technology than girls do. 

6. Technology is as difficult for girls as it is for boys. 

7. A girls should not become a car mechanic. 

SCALE 3 INTEREST IN TECHNOLOGY 

1. When something new is discovered I want to know more about it 

immediately. 

2. Fo r pupils of my age technology is interest ing . 

3. I like to read about technology. 

4. There should be more T.V. and radio-program mes about technology. 

5. Thoughts of technology are often in my mind. 

6. If there was a hobby club 3bout technology I would certainly join it. 

7. am not interested in technology. 

8 . like to read technology magazines. 
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SCALE 4 TECHNOLOGY IN THE CURRICULUM 

I. 1 would like to learn more about technology at school. 

2. At school you hear a lot about technology. 

3. Technology in the home is something schools should teach about. 

4. thing there should be school lessons about technology. 

5. J should be able to take technology as a school subject. 

6. There should be more education about technology. 

7. Technology studies should be compulsory for all students. 

8. Technology studies are a waste of ti me. 

9. [ would like to hear more about technology in a hobby club at school. 

. SCALE 5 DIFFICULTY ACCESSIBILITY OF TECHNOLOGY 

I. Technology is difficult. 

2. To understand something of technology you have to do a difficult 

training course. 

3. You have to be very clever to be able to study technology. 

4. You can learn a lot about technology by yourself. 

5. Technology is only for bright people. 

6. You need to be strong to study technology. 

7. Pupils of average ability would be well advised not to study technology. 

SCALE 6 CREATIVITY IN TECHNOLOGY 

I. Working in technology is very creati ve. 

2. In technology you have many opportunities to use your imagination. 

3. Technology and creativity go hand in hand. 

4. Technology makes people more creative. 
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SCALE 7 CAREERS IN TECHNOLOGY 

1. will probably choose a job in technology. 

2. will not consider a job in technology. 

3. do not unders tand why anyone would want a job in technology. 

4. would en joy a job in technology. 

5. Working in technology would be interesting and worthwhile. 

6. Working in technology would be monotonous and boring. 

7. I would like a career in technology later. 

8. Most jobs in technology are boring. 

9. Working in technology is quite dangerous. 
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APPENDIX 3 ASSIGNMENT FOR ESSAYS AND ANALYSIS 

I. The pupils are asked the question: 

'Technology can mean different things to different people. When you 

read the word 'technology', what comes into your mind, what does it 

invol ve?' Please give a shor t description. 

2. Students/pupils should be informed: 

- maximally I page is enough (it may be less), 

that every answer is a good answer, it is no test, 

(this is to avoid panic amongst the pupils). 

3. Other conditions: 

the essay is to be written in a class-room situation, 

- .it should take no longer than 10 minutes, 

pupils are about 13 years (~ I), (except for countries in which this is 

difficult. 

4. The aim of the essay is in the first place to get a broader idea of 

concepts that pupils hav of technology. 

If one wants to use the essays for validation of the questionnaire (which 

has to be decided per country, there is no consensus in the group about 

this) then it is advisable to have the essay and questionnaire in the 

same group of students. This can be done by either having pupils write 

both essay and questionnaire or having a small subgroup of pupils (that 

must however be statistically representative) write both essay and 

questionnaire and the rest only the questionnaire. 

5. Analysis of essays 

In reading 

technology 

the essays categories can be distinguished, for instance: 

is 'practical skills' or technology is 'high technology'. From 

all essays a set of categories are found that can be ordered along 

di mens ions. 

(Note: the categories are not a priori, they follow from the answers of 

pupils). 
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Dimensions can be (this list may be extended or changed, this is open to 

discussion) 

* Process 

* Big things 

example: bombs, war, big machines 

* Abstract 

example: perpetuum mobile, ideas 

* Dynamic 

example: work, development 

activity, process, needs 

* Individual needs 

* Positive feelings 

exam pie: towards toys or medical 

appliances 

Product 

Small things 

ball-pen, pace-maker, glasses 

Concrete 

(working of a) ball-pen 

Sta tic 

products, concrete 

Needs of society 

Negative feelings (subjective) 

(fear of war) 

* Positive effects Negative effects 

(on personal life and society, e.g. pollution) 

* Active Passive 

do something A machine does it 

(negative effect: alienation; 

* Male 

example: 

posi ti ve effect: less heavy work) 

Female 

'female' activities 

'male' activities 

6. Information about background of pupils. 

This information can either be asked of the pupil or be provided by 

other means (e.g. the teacher) 

Sex and age can be asked of the pupil. 

Class, school, rural of city, job/occupations of parents, etc. 

Depending on resea rch-conditions per country it is optional how 

information about the above mentioned dimensions should be obtained so 

that a context of the situation in which the essay · is written can be 

described. 
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CONTEXT OF RESEARCH, OUTCOME OF THE DISCUSSION 

Ilja Mottier 

Ministry of Education and Sciences 

Zoeter meer, The Nether lands 

Which arguments can we use to justify the relevance of this research in 

our respecti ve countries? 

The fact that many countries are interested in this field of problems. 

may help researchers in their own country to show the importance of the 

research. 

- It is important to have separate national data in order to compare the 

situation in one's own country (in terms of attitude, not achievement). 

- It permits to compare differences in concept and/or attitudes. 

- It is important to know the concept of technology in the mind of the 

people. 

- It permits to confront pupils' views with views of others, e.g. experts. 

- The subject is too difficult to be done in isolation. 

Some governments in developed countries are sensitive to the argument 

that this research can assist developing count ri es in their experience. 

- It gives clues for curriculum development. 

It gives information about students' needs and students' interests. 

- It perm its curriculum development that is more student-centered than 

subject matter-centered. 

It permits the transfer of knowledge about technology in the school 

system . 

- For countries introducing '(introductory) technology' it permits to see 

eventual changes in attitudes. 
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Interest in technology may keep alive young children's interest for 

mathematics and science. 

It was felt that, in order to make this research relevant world wide, some 

countries/cultures were missing. Especially important are China, India, or 

another Asian country, because of their special experience in using 

technology in the service of woman, without being uniquely rationalistic. 

Missing too: representative data from the U.S. 

b. Independent variables 

It was agreed that necessary independent variables are: age and sex. 

The profession of parents gives problems in some countries, whereas others 

see it as indispensable information. Therefore the group proposes to treat 

parents' profession as an optional category. The formulation (and the 

scoring) of this item can already be prepared. 

Since the research is done in such different contexts, it was suggested that 

the questionnaire sets be accompanied by a small qualitative text: 

- description of how the work on the questionnaire was done 

- background of the parents 

- short description of the school system. 

It was finally suggested to do a literature review about which variables can 

be of interest in international research. (For example look at lEA 

ex per ie nce). 

C. Target group 

As for the age group, two approaches were discussed. 

The psychological approach: 

in order to take into account the development of pupils, the same age 

group must be taken. This is an argument in favour of 13 .:!:. l. 

The sociological approach: 

In order to account for the same school experience, we must look into the 

school system, and take for example the first year of secondary school. 

The group thought both arguments were worthwhile, and no preference was 

expresssed. 



- 223 -

APPENDIX 5. RESULTS OF FACTOR ANALYSIS OF THE PILOT STUDIES 

A factor analysis is a technique to rearrange and reduce the data into a 

set of factors of components. These factors can give an impression of the 

possible structure of the attitude towards technology. 

They are the underlying pattern of relationships in the variables (items). 

For the PATT-workshop we have used the simple version of the 

factor-program of SPSS, in which all the defaults options are selected. The 

factoring method was the principle component method with iterations. The 

number of factors extracted was determined by the number of factors with 

an eigen value greater than 1.0. To get factors that can be intepreted we 

used VARIMAX-rotation. 

Where it was possible we have thought up names for the resulting factors. 

In the survey below the names of the factors and their percentage of 

variance are given. 

The results of the original Dutch study are also included. 



NETHERLANDS AUSTRALIA II 

fACTOR % OF VARIANCE 

I. Interest in technology 36,9 

2. Girls and technology 12,2 

3. Di versi ty of technology 7,9 

4. Importance of technology 7,0 

5. Acquaintance with technology 4,3 

6. Girls and repairs 3,9 

7. Creativity and technology 3,7 

8. Technology and schoo l 3,0 

9. Difficulty of tec hnology 3,0 

10. Technology in Developing 

II. Importance of technology 

12. Choice of a technical job 

13. Diversity of technology 

14. Dextery 

Countries 2,5 

2,2 

1,9 

1,8 

1.7 

91,1% 

FACTOR 

I. Interest in technology 

2. Girls and technology 

3. Personal involvement 

4. Difficulty of technology 

5. Consequences of technology 

6. ? 

7. Creativity and tec hnology 

8. ? 

9. Practical knowledge of technology 

10. ? 

II. School and technology 

% OF VARIANC E 

18,4 

9,4 

6,8 

5. 1 

5,1 

4,8 

4,7 

3,8 N 
N 
-"" 

3,6 

3,3 

3.3 

70,0 



UK SWEDEN 

FACTOR % OF VARIANCE FACTOR. % OF VARIANCE 

I. Interest in technology 16,9 I. In teres t in t echnology 21,1 

2. Practical knowledge of technology 10,8 2. Technology and girls 13,7 

3. Girls and boys and technology 7, I 3. Difficulty (of the concep t) technology 7,4 

4. Diffi cu lty of technol ogy 5,8 4. Scope of technology 6,0 

5. Positive consequences of technology 5,0 5. Negative consequences of technology 4,6 

6. Difficulty of technology (2) 4,5 6. Technology transfe r between developing and 

7. School and technology 4,0 developed countries 4,0 

&. Personal invol vement in technology 3,9 7. Technical appliances and repairs 3,4 N 
N 

9. ? 3,7 8. Creativity and tec hnology 3,2 
VI 

10. Topicality of technology 3,6 9. School and t echnology 3,2 

II. Girls and technology (2) 3,4 10. Scope of technology 3, I 

12. Advantages and convenience of 

technology 3,0 69,9 

71,7 



POLAND 

FACTOR % OF VARIANCE 

1. Interest in technology 18,1 

2. Invol vement in technology 10,4 

3. Positive consequences of technology 7,0 

4. Knowledge of technology 5,6 

5. Importance of technology 5,0 

6. Girls and boys and technology 4,5 

7. ? 3,8 

8. Girls and repai rs 3,6 

58,4 

AUSTl~ALlA I 

FACTOR 

1. Interest in technology 

2. Scope of technolog y 

3. Sex-differences 

4. Posi tive consequences of technology 

5. Convenience of technolog y 

6. Involve men t in technology 

7. Di fficul ty of technology 

8. Knowledge of technology 

9. Girls and repairs 

10. Self-activity in technolog y 

II. Knowledge of technology 

% OF VARIANCE 

30,5 

14,2 

8,3 

7,5 

6,6 

5,6 

4,5 

4,7 

4,5 

3,9 

3.6 

93,2 

N 
N 
a-



BELGIUM HUNGARY 

FACTOR % OF VARIANCE FACTOR % OF VARI/\NCE 

I. Interest in tec hnology 24,4 1- Interest in technology 21,5 

2. Girls and technology 8,7 2. Girls and tec hnology 7,2 

3. Personal distance 6,8 3. Difficul ty of technology 6,8 

4. ? 6,4 4. Consequences of technology 5,7 

5. Girls and technology 5,2 5. Importance of technology 5,0 

6. Acquaintance with technology 4,0 6. School and technology 4,6 

7. Importance of technology 3,8 7. Traditional role of women in technology 4,3 

8. ? 3,6 8. Necessity of technology 3,8 
'" '" 9. Developing countries 3,5 9. Creativity in technology 3,5 '-I 

10. Creativity 3,2 10. Development of technology and 

human activity 3,2 

70,2 II. Technology and the future 3,0 

68,6 



NIGERIA (J) 

FACTOR 

I. Distance from technology 

2. Importance of techno logy 

3. Manual dex teri ty 

4. Knowledge of technology 

5. Difficulty of technology 

6. Importance of technology (2) 

% OF VARIANCE 

13,0 

11,2 

7,1 

5,3 

4,9 

4,4 

45,9 

KENYA 

FACTOR 

1. Interest in technolog y 

2. Girls and technology 

3. Importance of technology 

4. Personal distance from technology 

5. ? 

6. ? 

7. Girls and technical training 

8. Importance of technology (2) 

% OF VARIANCE 

13,3 

8,1 

5,8 

5,6 

4,8 

4, 2 

3,6 

3,6 

49,0 

N 
N 
DO 



CANADA USA 

F AC TOR % OF VARIANCE FAC TOR % OF VARIANC E 

l. Interest in technology 20,4 l. Interes t in te c hn ology 18,4 

2. Girls and technology 8,0 2. Posi ti ve consequences of technology 11,3 

3. Positive involvement in t echnol ogy 7,4 3. Dea ling with technol ogy in a practical way 6, 1 

4. Li mi ted view on tech nology 5,9 4. ? 5,3 

5. Consequences of technol ogy 5,0 5. Ignora nce of t ec hn ology 4, 8 

6. Personal involvement 4,4 6. ? 4,6 

7. Topicality of technology 4,2 7. ? 4,4 

8. Doing things with your hands 3,7 8. Positive consequences 0 f tec hnology (2) 3,8 N 
N 

9. Difficulty of technology 3,6 9. Importance of technology 3,6 \D 

10. Ignorance of tec hnology 3,4 10 . ? 3,5 

Ii. Difficu lty of technology 3,0 

12. Dificulty of technology (2) 3,0 65,8 

72,3 



NIGERIA II 

1. Difficult to name 

2. Interest in technology 

3. Difficulty of technology 

4. Interes t and knowledge of technology 

5. Difficult to name 

6. Importance of tec hnology 

7. Sex-differences and technology 

8. Accessibility to technology 

9. Importance of technology II 

10. Manual dexterity 

II. Distance to technology 

% OF VARIANCE 

12,0 

7,3 

6,4 

5,6 

5,3 

5,2 

4,6 

4,6 

3,8 

3,6 

3,5 

62,0 

N 

"'" o 



Bibliotheek Technische Universiteit Eindhoven 

ifJ~:~:~:13 111111111111111111111111111111111111111111111 tLB 
Telefoon (040) 47 22 24 8610145 

Technology has a very large impact on our cultural. social. economic and 
political life, so in fact on our whole life. 
Vel I most countries at schools, little or no explicit attention IS Iven to 
echnology This IS U dersta doble, but I IS a Pity and ot correct 

10257 

We consider It Important t at there IS or wil l be a separate su Ject technology In 
the lower part of secondary education (ages 12-15) 

I many cases such a separate subject technology starts from the zero-level. 
One of the hln s we need to k(low IS the pUPi lS' Idees about technology. what IS 
thei r co ceptlon of a their attitude towards tech ology? 

To I vestig te thiS, i the project PhysIcs and Tech ology (El dhove University 0 
Technology) we did some research by means of a Likel1-quesilonnaire 
After results from 13-year-old girls and boys In secondary general educatlo were 
obtained, we made a proposal for international comparisons. InvesTigators in 
10 countries jOIneo this International Invest igation by dOing a 1I0t-studyamong 
200 pupils w ith an English tra s!ation of our questionnaire At a PAD (Pupils 
Attitude Towards Technology)-worksho the results of these pi lot-stud ies were 
dlscusse 

T[lis book gives a report of the PAD-workshop, that was held I March 1986 a 
the Eindhoven University of Technology with participants from Austra!la, Canada, 
France, Kenya, Il geno, Poland, Sweden and the United Kingdom 

The result of the workshop is a renewed version of the attitude- and concept
questionnaire, plus suggestions for short essays, both to be used for International 
measurement of Pupils' Concept of a d Attitude Towards Technology 

Information on the run ing PAD-research wil l be pu lished I a PAD
NEWSLETIER. 

A next PAD-workshop will be organized early In 1987 
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