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Introduction
Renewed interest in improving primary science and technology-related 
education in Australia and the United Kingdom (U.K) (DES, 1985; Australian 
Academy of Science, 1991; Curriculum Corportation, 1994), has provided much 
of the stimulation for the development of national attainments that relate 
stages of maturity to chronological age.  As educational planners begin to 
include such attainments in primary school curricula, it is not good enough 
to just provide teachers with written documents and one-off professional 
development courses (Renner,1990).  As Ingvarson (1987) has stated " a few 
thousand dollars for a one-off inservice which could only be given to a 
fraction of the teachers..is crazy".  More consideration needs to be given 
to other means of providing inservice and preservice training of teachers. 
This study discusses the development and evaluation of a new subject in 
technology education, and demonstrates how a multimedia journal can be 
constructed to assist both inservice and preservice teachers in teaching 
design and make processes to their classes.
An overview of the state of technology education in primary schools in the 
UK and Australia
In 1988 a centralised National Curriculum was established in the U.K. and 
teachers were required by law, to implement strategies that achieved 
attainments related to specified ages.  However such legislation does not 
guarantee that new practices will transfer into the classroom, and Carter 
and Carré (1990, 1991) reported that only 34% of primary teachers from a 
sample of 901 felt independently competent to help children achieve in 
science and technology.  Responses from this survey and previous work in 
1989 (Wragg, Bennett and Carré) showed that 60% of respondents were in need 
of in-service help.  A similar study conducted in New South Wales (Ferry, 
1993) showed that only 50% of teachers had taught design and make units, 
and 80% needed assistance in planning, implementing and evaluating units 
that related to designing and making.  Analysis of interview data from this 
study showed that teachers were reluctant to teach designing and making 
because they had little or no experience with the processes involved.
The Australian findings are of concern as in 1991 the Australian Academy of 
Science and the Australian Science Teachers Association and again in 1994 
the Curriculum Corporation recommended science and technology become an 
integral part of primary school experience for all Australian children 
(Australian Academy of Science, 1991;  Curriculum Corporation, 1994).  
Furthermore the Technology curriculum profiles for Australian schools 
emphasise the need for primary school teachers to have the opportunity to 
develop the competence, confidence and enthusiasm to provide an environment 
in which their students can learn both the content and processes of 
technology.
It may be appropriate to question whether technology education could suffer 
the same fate as science in primary schools as the Discipline Review of 



Teacher Education in Mathematics and Science (DEET, 1989), reported that 
science education was a low priority in many teacher education courses, and 
this low priority was reflected in the lack of attention that science 
received in primary schools.  Current research suggests that few preservice 
primary teachers have the opportunity to train in the processes involved in 
technology education (Layton, 1993).  Therefore they do not develop the 
"competence, confidence and enthusiasm" needed to provide quality 
instruction in technology education, and there is a danger that the 
classroom response to the inclusion of technology in national curriculum 
statements will be minimal. 
This study discusses some important issues about the preparation of 
teachers to instruct primary school children in technology-related 
education.  In particular it discusses the development of an alternative to 

traditional methods of course delivery.
The rationale for a preservice subject in designing and making
Technology education includes four distinct but interrelated strands: 
technological literacy, technological awareness, technological capability, 
and information technology (ASE, 1988).  Technological literacy is defined 
as familiarity with the content and methodologies of a range of 
technologies.  Technological awareness is awareness of the personal, moral, 
social, ethical, economic and environmental implications of technological 
developments.  Technological capability is the ability to tackle a 
technological problem, both independently and in co-operation with others.  
Information technology is competence and confidence in the technological 
handling of information (Layton, 1993).  In primary schools it is expected 
that these strands develop through integrated, interdisciplinary 
investigational topic work.  The Technology profile for Australian schools 
(1994) states that:
Technology in the school curriculum combines theory amd practice... It 
explores the synthesis of ideas and pracatices, and the effects of 
technology on societies and environments.
Through a process of designing, making and appraising students generate 
ideas translate them into practice.
It follows that a technology subject that introduces preservice teachers to 
the strands of technology education should use an integrated, 
interdisciplinary investigational approach that provides trainee teachers 
with first-hand experience in the processes that their pupils would 
experience. The subject also has to empower trainee teachers in the design 
and make process and develop trainee teacher competence, confidence and 
enthusiasm.  Competence and confidence comes from first hand experiences 
that challenges one to extend current skills and develop new skills, but a 
certain amount of judgment is required in order to match the challenge to 
the person.  This requires a negotiation and mentoring process in which 
lecturers and preservice teachers are fully aware of the outcomes of the 
subject.  If the process has been successful, then it  is likely to have 
generated enthusiasm and confidence in the student.  Hence student 
competence, confidence and enthusiasm may be used as outcomes which measure 
the success of the subject offered.  



Restructuring of the four year Bachelor of Education degree for primary 
teachers at this institution provided an opportunity to offer a fourth year 
elective subject related to technology education. The commencement of a new 
science and technology curriculum in 1992 in New South Wales primary 
schools (Department of School Education, 1991) and the development of 
national profiles in technology education added further support for the 
development of such a subject.  Moreover findings from previous research 
(Ferry,1993) had shown that primary school teachers wanted help in 
designing and making.  Therefore we decided to focus upon this aspect of 
technology education 
It was also important to develop a resource that could be used in the 
future by preservice and classroom teachers.  Two parallel processes were 
put in place to meet these needs: one concentrated upon the delivery of the 
subject to the students and the other concentrated upon the task of 
developing a multimedia "class journal" that would become a resource for 
trainee teachers and class teachers.  While both lecturers involved in the 
subject had expertise in multimedia and technology education, it was 
convenient to divide the responsibilities and to collaborate on a "need to 
know" basis.  Therefore the more experienced in pedagogy took overall 
responsibility for the delivery of the subject and the more experienced in 
multimedia took overall responsibility for the development of the 
multimedia "journal".  
The structure of the subject
The subject was allocated three hours of face to face teaching for one 
semester.  It consisted of a one hour lecture and two hours of tutorials.  
Three compulsory assessment tasks were set, two involved the development of 
a prototypes of a technological solution to a problem identified by the 

student, and the third was a responses paper to a series of process tasks 
related to electronics.  The prototype development followed a typical 
technology/design process of: investigating contexts and human needs, 
devising possibilities and alternatives, communicating plans and actions, 
production of processes and products, reflection on progress and results.
Care was taken to present the technology/design process as recursive and 
non-linear, and Figure 1 shows the model that was presented in lectures.  

Figure 1: A model of the processes involved in technology as it responds to 
a human purpose (from Fensham, 1990)

Lectures and tutorials were scheduled to support the stages in the 
technology/design processes that the trainee teachers could be expected to 
experience as they developed their prototypes.  They were asked to keep a 
reflective journal that contained their responses to the different stages 
of the technology/design process and these responses were used to generate 
discussion during tutorials.  Journal entries and tutorial discussion also 
helped us to monitor the stages that most trainee teachers "were at" and to 
make final adjustments to our lecture/tutorial sequence so that we 
corresponded as closely as we could with current and anticipated future 



needs. Also a certain amount of negotiation took place in order to ensure 
that the prototype was challenging but "do-able".
Figure 2 summarises the theoretical model of technology education presented 
in lectures.  The purpose of this model is to provide preservice students 
with a broad vision of the outcomes that they can expect to gain from the 
subject. 

Figure 2: A model of technology education (from Black and Harrison, 1985)

The lecturers were very conscious of the fact that the trainee teachers had 
little previous experience with the design and make process, and the tasks 
of developing the prototypes would be very challenging for them.  A 
decision was made to be available for informal consultation at specified 
hours during the week, and this time turned out to be of great benefit to 
those who were reluctant to ask for help when part of a large group.  
During consultation sessions and in some tutorials we assisted students to 
identify their needs and to locate themselves on the technology/design 
model.  They were then given guidance about which  might be the next stage 
in the process.  
As a project was completed, two sessions called "show and tell" were 
organised.  During these "show and tell" sessions trainee teachers 
presented their completed projects to peers.  While these sessions were 
informal, participants were required to explain why they chosen their 
project, the design brief followed, what was achieved, and how they could 
continue to improve their project.  Each individual presentation ended with 
constructive suggestions from peers and a brainstorm activity that provided 
ideas for modifying the project to suit primary school children.

The students enrolled
There were twenty eight preservice teachers and two class teachers enrolled 
in the subject.  Six were males and twenty two were females.  The youngest 
was twenty two years old and the oldest forty six (mean 29.5).  As this was 
an elective subject most enrolled out of interest; however eight admitted 
to enrolling by default.
Data gathering
Data was gathered from three sources: a university survey of the subject, 
journal entries and interviews.  The university survey was constructed and 
administered by the centre for staff development, an independent University 
body.  
The electronic journal
The electronic journal was in HyperCard form and entries were gathered 

during the session.  Each entry contained a photograph (taken with a Canon 
ion camera) of the preservice teacher plus a title for their prototype.  
Buttons allowed the browser access to selected sound files chosen from 
interview tapes, photographs of various stages in the development of the 
prototype, and selected entries from the reflective journals.  Diagrams of 
the electronic projects completed in tutorials were scanned and included in 
the electronic journal.



The HyperCard stack takes 6Mb of memory and will be transferred to compact 
disc for regular use.  We also intend to expand the electronic journal.  
Then be subjected to further editing before being made available to 
teachers for professional development purposes.
The navigation screen and one of the project screens are shown in Figures 3 
and 4.

Figure 3:  The main navigation screen of the electronic journal

Figure 4:  An example of a journal entry

Results
The subject was evaluated by the university centre for staff development 
(C.S.D.).  The instrument uses a five point Likert scale to rate the 
various questionnaire items.  The highest score is five and the lowest one, 
and a mean of 3.4 (S.D. 0.5) is regarded as standard for most subjects.  
The mean for this subject was 4.75 (S.D. 0.4); higher than most subjects.  
Therefore the subject appears to have been well regarded by the students  
Table 1summarises the student responses to questions from the survey.
Table 1: Preservice teacher responses to survey C.S.D. questions
Item Response

I have felt enthusiastic about attending lectures in this subject 4.81

I felt enthusiastic about attending lectures in other subjects 3.01

My enthusiasm for this subject has increased greatly 4.72

The subject material has been very interesting 4.67

Lectures have stimulated me to think about the subject 4.81

I am confident that I will be able to teach this subject 4.81
It can be seen that the outcomes of enthusiasm for the subject and 
confidence in teaching designing and making appear to have been realised.  
However, the survey data alone is not sufficient to substantiate claims 
about the outcomes of the subject, as the sample was small and the subjects 
chose to enrol in the subject.  Therefore other sources of data need to be 
examined.  The other sources used for this study were the reflective 
journal entries and the transcripts from the interviews.  Whilst both 
sources of data support the view that the outcomes of competence, 
confidence and enthusiasm were achieved, it needs to be acknowledged that 
the factors that led to the success of this subject may not transfer to a 
different context.  
The following quotes are selected from the reflective journals and 
represent the reactions of these participants to the process.
Quote 1: Jenny B, a female teacher, aged in her mid forties who enrolled as 
a full-time student in a fourth year subject.  She describes the outcomes 
of her chosen task which was to design and construct a children's game.  



The design features: incorporated
"the properties of magnets and the principles of simple circuits to provide 
opportunity to develop hand/eye coordination skills and to demonstrate the 
layout of an electric circuit..."
"I'm pleased with the finished model. It's gone through a few modifications 

since my first concept of using a magnet, but I have learnt something about 
circuits and their assembly. I learnt to solder light wiring too."
Quote 2:  Ian M, a male trainee teacher ages in his early twenties.  His 
chosen task was to better surfboard cover.
"The final product has turned out satisfactorily.  For all its good points 
there are still some bad ones.....(these are then described)
Some of the tasks that I did were: finding a purpose, exploring 
possibilities, researching, organising, making plans, following plans, 
collaborating, managing time, and choosing appropriate resources.
The most important skill I believe is reflection.  If you don't spend some 
time sitting back and looking what you have done and where you are heading 
then you are not fully participating in the design and making process.  
Therefore, for us as teachers it is important that we recognise this and 
allow time for this in the classroom."
Quote 3:  Fiona N, a female trainee teacher aged in her mid twenties.  Her 
chosen task was to design a removable parcel shelf for hatchback cars.
"... It is important to make use of other people to listen to your ideas 
and discover whether or not what you want to do and what you say you will 
do are the same thing..
that I have solved my own problem."
Two important themes emerged from the interviews and from the journals.  
One theme was the importance of collaboration with a wide range of people; 
many of whom were not "experts" but sympathetic listeners.  These people 
acted as a non-threatening audience with whom the learner could "sound out" 
ideas.  Often the "sympathetic listeners" who acted as collaborators and 
confidants were close friends or relations.
The other theme was the satisfaction gained from solving a problem that was 
different to anything attempted previously.  During the process of solving 
their chosen design problem the trainee teachers had to develop new skills 
that were required to compete the task.  For example Jenny B had to learn 
basic circuit design and soldering.  Like many of her peers she felt great 
satisfaction in learning these skills in an informal setting.  Her 
interview transcript revealed that she would not have considered learning 
these skills had it not been forced upon her by her choice of project.
Discussion
Several factors could have adversely affected the outcomes.  One factor 
that was of serious concern to students was the assessment process.  Most 
students were initially very concerned about how they would be assessed, 
and discussion centred around product assessment versus process assessment.  
In the end it was agreed to give equal weight to both product and process.  
One reflection, this was a sensible approach and challenged students to 
address the whole process of designing and making rather than just one 
aspect.  



Another factor may have been unintentional gender bias.  The majority of 
students were female and were prepared to enrol in what was perceived to be 
"a high risk subject" (Julie).  They viewed the prototype development tasks 
as very threatening and many expressed doubts about their ability to 
complete the task.  For example in her post interview about her project 
which was designing indicators for her bicycle Julie stated :
"I was really scared about my project. ...Early in the session I came to 
Brian and talked about giving up.  .He talked me into continuing and gave 
me a book to show me how the indicators for my bike would work.  Then my 
flat-mate helped me to start and a week later I had made a small working 
model.  At this stage I was relieved because I could see that it would 
work."
To address this problem we allowed students to consult with the lecturer of 
their choice.  Some consulted with both lecturers, but overall a student  
tended to find the lecturer that they were most "comfortable with" and to 
work with that person.  Even though one lecturer was male and one was 
female, there appeared to be no gender difference in numbers of students 
consulting each lecturer.  Both lecturers analysed their personal diary 

entries and found that there was also little difference in the time they 
allocated to trainee teachers.  The post-session interview transcripts also 
support these findings.
The journal was completed during the session that the subject was 
delivered, therefore there was limited opportunity to trial the entire 
journal with the trainee teachers.  However, all were actively involved in 
the development phases  The discussion that  follows relates to interview 
data gathered from trainee teachers who experienced the "working" (in-
progress) and final product . 
Features of the journal that appealed to the preservice teachers were:  
• access to the pictures, print text and sound.  They could browse and 
select the features that were relevant to their interests.  For example 
some were contented to browse at the pictures of projects, while others 
wanted to read the related text or listen to relevant interviews.  
• access to the ideas of others
Conclusion
The data supports the interpretation that the preservice teachers had 
developed their competence and confidence in designing and making skills.  
They also reported that they were enthusiastic about teaching designing and 
making to young children.  While there is a danger that the preservice 
teachers are telling lecturers "what they want to hear", triangulation from 
multiple data sources suggests that the findings are reliable for this 
group of preservice teachers, but no claim is made about transferring the 
findings to a different context.
Nevertheless some important instructional principles have emerged:
1. the bureaucratic, product-focused assessment procedures "imposed" by 
university administrators can have an adverse effect upon learners enrolled 
in a subject that challenges them to develop a whole range of new skills 
which cannot always be identified in advance.  There needs to be a 
mechanism that allows for assessment processes and procedures to be 



modified as the subject unfolds
2. the benefits of "learning by doing" cannot be underestimated.  The 
majority of trainee teachers enrolled in this subject now appreciate the 
processes that their students will experience as they undertake a design 
and make project.
3. the traditional lecture/tutorial means of subject delivery was not 
always appropriate in the context of this study.
4.  a subject that has a past history of gender exclusion can generate 
unintentional gender bias.  Lecturers needs to be aware of this possibility 
and develop strategies that encourage gender inclusiveness.  Furthermore 
there is a need to continuously monitor, and if necessary, modify 
instructional strategies.  
5.  "show and tell" sessions provide a good forum for swapping ideas and 
also help to boost the confidence of the more anxious members of the class.  
The reasons for this need further research, but it appears that the 
emphasis on process rather than product, and on personal development 
lowered anxiety levels and focused attention on what each person had 
achieved.  Whilst individuals could still compare their progress to others, 
the emphasis was upon what each individual had learnt.  The authors favour 
the above approach, but further research is  needed in order to ascertain 
whether a competitive environment that rewards the product and places 
individuals in competition can also achieve the same results.
The electronic journal proved to be a very popular innovation and the 
preservice teachers appreciated the opportunity to present their prototypes 
in this form.  They also appreciated the opportunity to see how others had 
approached their problems of designing and making.  Future research will 
investigate how learners use the material in the electronic journal to help 
them in the design and make process.
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