
BY BRIAN FERRY
University of Woolongong

vvv
Vv

'1':1",i1ti11*l*

lllfupil'',..',,.',::l-

I t::::

,,:,.] jil' il.,i,..,, : :,: :rutr tr lf ], r.r',i i 1,,,, 
iui: Irrr,T l

.; ti.,t 1,,,,t'rl,,il ll ,,

t..,rl.!.$ r,,,ll'r.l

;' lr'i": ;'];]1

,,,.-.,,,...,,: .:a ,a t' l.t ..

I ].,i':irii:Ir'- '

):'::)''t:i' .. '

t1' ),:' tli

t',rirl'rl.,,. lt:li,-). , ll l ,'

ti-i'.]' I ir',rir:,,:,..',)t':l,tl''

. 
: l)';l,,1.,): 

:,11.;;:,,i : .: :,,.,

-,, 
l':l ,l'l:' i' 11' ti.,' r' ,l ,r .i'

," : r'," rr;A ir

:::1t|.

';ii* '::1,

AN WE MEET THE CHALLENGE?
Problems with implementotion ond

in-service in technology-reloted
fields of educotion
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INTRODUCTION

Renewed interest in improving primary
science and tecl-rnology-related
education in Australia, New Zealand,
the United Kingdom and the United
States of America (DES 1985; Australian
Academy of Science 1991; New Zealand
Ministry of Education 1992; American
Association for the Advancement o{
Science 1989), has encouraged the
development of national attainments
that relate to stages of development
based upon age. Educational planners
havebegun to include such attainments
in primary school curricula, but not
enough consideration may have been
given to the in-service preparation of
teachers. This study looks at the
problems some primary teachers in
New South Wales faced as they
implemented a new science and
technology curriculum. It serves to
warn us that there are no easy solutions
and we still have many lessons to learn.

Trends in the United Kingdom, New

Zealand and Australia
By 1988 a centralised National
Curriculum had been established in
the United Kingdom and teachers were
required by law, to implement
strategies that achieved attainments
related to specified ages. However,
legislation does not immediatell.z
translate into effective classroom
practices, and Carter and Carr6 (1990,

1991) reported thatonly34% of primary
teachers from a sample of 901 felt
independently competent to help
cl-rildren achieve in science and
technology. Responses from this survey
and previous work in 1989 (Wragg,
Bennett & Carr6) showed that 28% of
respondents were in need of in-service

help and 60% of teachers indicated that
they needed in-service help with the
new subject area of electronic
technology.

By 7992 New Zealand began to
implement a national science and
technology-related curriculum that
emphasised'people investigating the
biological, physical, and technological
components of their environment and
making sense of them in logical and
creative ways' (Ministry for Education
1992). Like the United Kingdom
document, this statement contains
outcomes related to specified ages and
included units that had a technological
focus.

In May 1991 the Australian Academy
of Science and the Australian Science
Teachers Association recommended
that science and technology become an
integrai part of primary school
experience for all Australian children
(Australian Academy of Science 1991,
p. 1), and stated:

primary school teachers should have the
opportunity to develop the competence,
confidence and enthusiasm to provide
an environment in which their students
can learn both the conteni and processes
of science and technology.

Thus technology has begun to be
included in national curriculum
statements in Australia, the United
Kingdom and New Zealand, and there
has been a tendency in primary school
curricula to link technology with
science. However, the history of science
teaching in primary schools has often
been disappointing (DEET 1989). For
example the Discipline Review of
Teacher Education in Mathematics and
Science had shown that science
education was a low priority in many
teacher education courses (DEET 1989)

32 AUSTRALIAN EDUCATIONAL COMPUTING, MAY 1993



CAN WE MEET THE CHALLENGE? v

and this low priority was reflected in
the lack of attention that science
received in primary schools. Wallace
and Louden (1992) also pointed out
that we ha ve a n imperf ect
understanding of the problem of why
primary science teaching continues to
disappoint us. Therefore it may be
appropriate to question whether
technology education will suffer the
same fate as science in the primary
schools.

This case study is designecl to raise
some of the important issues that need
tobe addressed so that primary teachers
can effectively implement new curricula
in science and technology-related
education. in particular it is designed
to make suggestions that may help in
the implementation of national
curriculum initiatives in the fields of
science and technology.

Rationale

The commencement of a new sclence
and technology curriculum in 1992 in
New South Wales primary schools
provided an ideai opportunity to
monitor the implementatiorr of a

curriculum that was closely related to
the national initiatives. Findings from
this investigation should assist in the
process of:

...investigation (of) the best forms of
inservice education, resource materials,
:nrl rolrtprl crrnn^rf

(Australiarr Academv of Science l99l )

Support lor science and technology
Because state authorities in Ne-,v Sor-rth

Wales only directly emploved trvo
consu ltants to su pp()rt primarv .cicncc
and technology education; local
educational regions had to e.mplov their
own consultants recruited from
practising teachers. Schools, organlsed
in clusters, also provided mutual
support through the services of a

designated support-teacher u'ho rvas
given release time to train and assist
local teachers. Holvever, most of the
recruited teacher-consultants only
received only five davs of intensive
training and were employed on an
arrnual contract. Other support
measures include local in-service days
and inter-school visits.

State-funded university short
courses were developed to train
primary teachers but funding for
further development was not sustained
and this limited their effect. Local
education regions provided modules
of these sirort courses whicl-r were

presented localiy when there was
sufficient teacher demand. Several
universities have recently offered
subjects that focus on science and
technoiogy teaching, and these subjects
were accredited toward a Bachelors
Degree or Graduate Diploma Course.

The Board of Studies released
examples of teaching units about tl.re

same time as the new curriculum was
launched by the Department of School

Education, but many of these units were
criticised by primary teachers for being
too complex.

METHOD

The survey instrument, was developed
after consu ltation with primary teachers
enrolled as a part-time students in a

science and technology education
sr:bject that formed part of a Bachelor
ofEducation conversion course for non-
graduatc. teachers. After a trial at two
schools, the version sl-rown in the
appendix -,vas used.

The survey sample consisted of 105

teachers from a stratified sample of 15

schools selected from a pool of 40 local
schools. Schools were' choscn to
represellt large and small schoills, as

well as eliffcrcnt sucio-ecolt()mic are.rs
of a local education region. The survey
was sent to schools in Mav I992 and 100

replies were rcceived. Follow-up
interviews \^,rere conducted by
telephone with 10 teachers frorn 10 of
the schools surveved.

Twentr'-tnrrr tp:rhers wlto rr'ere
part-time students enrolled in a science
and technology subject were
intervievr.'ed after they had completed
teaciring a unit baseci upon the ner'v

syllabus. After the completion of this
study two teacher-consultants and
principals from surveyed schools were
asked to comment about the reliability
of the findings.

LIMITATIONS

The survey was conducted early in the
implementation phase of the syllabus
so that local education authorities could
use the information to assist them in
their planning of teacher support. The
sample size was kept small as a larger
study will be undertaken in 1994, and
exposure to this instrument may bias
results in this future research.

RESULTS

The number of males was 32 and the
numberof females was sixty-eight. The
average number of years that
respondents had been teaching was 17.6
(standard deviation 6.4). Forty-nine
have been teaching over 17 years and
these figures are a tvpical age-profile of
primary teachers in Australian
schools.(DEET 1993).

Forty-seven per cent of respondents
were not graduates, and most of these
had not updated their initial tertiary
training. Interviews with teachers
enrolled in the Bachelor of Education
conversion course revealed that recent
changes in the criteria for teacher
promotion 1ed to their renewed interest
in tertiary studies, because additional
qualifications were perceived as a

vehicle for promotion and increased
salary.

Time spenl leaching science and lechnology
No significant gender difference in the
time allocated to scier-rce and technology
teaching was f ound. Before the
introduction of the syllabus, teachers
indicaied that they spent an average of
45 b 60 minutes per week teaching
science and technology, and this
situation has not changed; even though
120 minutes per week is the
recommerrded time. This weekly figure
translates to less than 12 minutes per
dav lr'hich is less than half of the time
recommended for such a key learning
area. Only 20c,1, of respondents were
spending more than 12 minutes per
day teaching science, and 13% were
spending less than five minutes per
day. Many teachers interviewed gave
science and technology educatiorr a low
priority and allocated some of the
mandatory time available for science
and 

rtechnology 
to other curriculum

The support material
The responses to questions relating kr
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Question Female
7n'Yes'

Male
Vo'Yes'

Do you have a personal copy of the 'Science and
Technology K-6' syllabus and suppon document? gz

Have you taught any technology units based on
the new syllabus?

Have you taught any science units based on the
new syllabus?

Have you taught any design and making un,ils based
on the new syllabus?

Are you collaborating wilh other teachers to develop
programs for teaching science and lechnology units? 42

Do you feel that you are able to get adequate advice
and assistance in planning. implementing and
evaluating units?

94

53

75

34

34

31

46

72

42

22

Table 1 Responses to questions rektted to support materials

of the syllabus called 'using technology'
was identified the highest priority for
in-service.

breakdown is not given
because the ranking was
the same for both sexes.

The most popular
choice was a one day in-
service conducted during
school time at a 'host'
school' by consultants or
local teachers. Most
respondents (63%) also felt
that these in-service
courses should occur four
times per year or once
every term.

Interviews with two
teacher-consultants
revealed that they have
problems coping with the
dual roles of consultants
and teachers. On one hand
they had learnt new skills
and ideas to put into
practice with their classes,
but at the same time they
had to assist other teachers.
Often they felt that therr
out on their expertise.class missedthe support material are shown in table 1.

The table shows that teachers
concentrated on science-based units
and taught less of the designing and
making, and technology sections of the
syllabus. Even though more females
are collaborating with peers to develop
programs than males, the amount of
collaboration is still low.

An average of less than 30% of
respondents felt that they were able to
receive adequate advice and assistance.
This indicates that there was an
immediate need for teacher in-service .

Ninety-five per cent of respondents
considered that self-contained
experimental kits would assist their
teaching, and only 5% considered that
booklets of stencil masters would be
useful. Responses from interviews
indicated that teachers wanted to
employ a 'hands-on' approach to
scienceand technology.butneeded help
with ideas and resources.

In-service
Thirty-seven teachers attended a one
day introduction to the new syllabus.
This resulted from initiatives taken bv'local schools. Longer courses were
directly supported by state or local
education authorities and nine attended
two singie day courses, and three
trained over three or more days. The
remaining 51 received no in-service
training at the time of the survey.

Table 2 shows how respondents
ran ked their in-service needs. The order
was the same for both sexes. The section

CONCLUSION
Responses about ihe organisation of whiie all teachers were devoting some

in-service are summarised in table 3. time on science and technology
The numbers in each cell are the teaching, most were teaching an
percentages. Again a male/female arr"tuge-of only l2 minutes or les"s per

Table 3 Suggested ways to organise in-seroice

Using technology
Designing and making
lnvestigating
lnformation and communicating

31Yo
2'lo/o

11%
8/o

Table 2 In-seraice needs of respondents

Tlme

Duration

Schoolttme
After school

Full day
Half day
Two days

Four times a year
Annually

A thost'school

Local resource cenlre
Universiiy

Educalion authorities
Locally trained teachers

91%
9%

64%
21Yo
1SYo

63%
37%

7Oo/.

2Ol"
lAok

52%
4Qo/"

Frequency

Locatlon

Conduct by

34 AUSTRALIAN EDUCATIONAL COMPUTING, MAY 1993



CAN WE MEET THE CHALLENGE? v

day. The lack of time devoted to science
education in primary schools has been
raised in the past by DEET (1989) and
overseas by the American Association
for the Advancement of Science (1989).

Nearly 75% of teachers were
implementing science units similar tct

what they had used in the past. This
strategy gave them time to learn about
other aspects of the curriculum and for
sampleunits tobe developed. This issue
was raised by Cumming (1992, p. 8) in
his discussion about the need for'high
quality professional development' for
teachers who will implement a national
curriculum.

Approximately half the teachers
surveyed were not teaching designing
and making, and technology-based
units and this appears to be related a

lack of assistance and support materials.
While it was a positive sign to see that
teachers were coilaborating to develop
teacl-ring units, the majoritv were not,
and the reasons need to be followed up
in future studies.

There is an immediate rreed for self-
contained kitsof materials. Ideallysuch
kits should be in small portable
containers and use items that are cheap,
readily available and easy to use. Such
kitsarebeingdeveloped bythe National
Science Centre in Canberra and arc.
called 'Exciter Packs.' However, until
recently this kits have focused upon
science only. Kits that support the
design and making sections of the
curriculurn can be purchased from the
South Australian Education
Department, but at the time of l,r.ritirrg
demand exceeded supply.

All teacl'rers ir.rterviewed stated that
finding and organising the materials
required for science and technology
iessons took time that they could not
spare. They wante.d the materials
already supplied and sorne guidancc
about how they could use the kits. This
lias implications for authorities
planning to implement the Natiorral
Technologv Profile (1993) as
considerable e-mphasis is placed upon
activities that involve designirrg,
making and appraising procL.sses.

Since the study commenced there
has beer-r an irrcrease in requests from
schools for assistauce, and this has led
to participation by the. author and pre-
service students at five 'scicnce and
technology activity days' at local
schools. Local schools l-rave asked for
support througlr the clevelopment of
'l-rands-on' activity kits for sciencc and
technology. These have been devekrped

and evaluated by pre-service studerrts
in primary science and technology
education courses. The kit program has
resulted in closer links between schctols
and the university.

Some important issucs arising from
this study that need to be considered by
planners of national curricula are:
. teachers should, but do not always

want to, allocate more time to the
teaching of subjects areas that are
perceived as difficult to implement;

. tl-iere is a need for regular in-service
that is held in schor'ls;

. support kits of practical teaching
materials are nc-eded;

o universities are a source of human
ancl physical resources that should
be available. to support the
implementaiioll process;

. theuseofteacherstotrain theirpeers
may be well received but there is a
danger that teacher-consultarrts will
be taken au'av from classes and their
students r,r,ill suffer. Therc is also a
danger of over-commitment and
'teacher burn-out';

. making a sectior.r of a syllabus (such
as 'using technologl,') mandatory
doe-s not guarantee that it will be
taught. Teachers avoid sections of
the syilabus that they arc not
confident with.

This case study has shown that the
implementation of the new curricula in
the primarv schools studied required a

more substantial comrnitment of time,
and human and physical resources
loward tlre in->ervicr' tr,tining of
teachcrs. The firrdir-rgs have relevance
to planners of r-rational curricula as it
serves to warn us that the
implementation process r-nust be
carefully planned and fully supported
by hr.rrnan and phvsical rcsources.

With ongoing cornmitment and a

network of support, teachers mav
overcomc- some of these problcms, but
very much will depend r-rporr the
amount and fornr of support that the.
education svstem provides to teachers
over the ncxt felr. years. At prc.sent it
appears that the resource allocation is
too little to have arry substantial, long-
tcrm impact.
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APPENDIX

SCIENCE AND TECHNOLOGY K6 QUESTIONNAIRE

About the respondent:
B Male D Female

The number of years that you have been teaching is _ years.

Years of formal teftiary training:
tr 2 years of Teachers College O 3 year Diploma
D 4 year Bachelors Degree tr post graduate diploma or degree

1 The number that is closest to your schools' enrolment is:
o <100 fl 100- 200 tr 200-300 tr 300-400 fl 400-500 D >500

2 The average amount of time, in minutes per week, that you:
(a) currently spend in teaching science and technology:
tr less than 30 tr 30-45 tr 45-60 tr 60-75 tr 75-90 D >90.

(b) spent in teaching science in 1991:
B less than 30 D 30-45 tr 45-60 tr 60-75 D 75-90 tr >90.

3 Do you have a personal copy of the 'Science and Technology K-6' Syllabus and Support Document?
trYes trNo

4 Have you taught any technology units based on the new syllabus?
trYes trNo

5 Have you taught any science units based on the new syllabus?
trYes trNo

6 Have you taught any design and making units based on the new syllabus?
trYes Q No

7 Are you working with other teachers to develop programs for teaching science and technology units?
trYes D No

8 Do you feel that you are able to get adequate advice andassistance in planning, implementing and
evaluating units?
OYes trNo

9 What do you feel is the most important equipment that you will require to effectively teach the new
syllabus?
B self contained kits of exoeriments
tr booklets of stencil masters

10 lf you have attended in-service courses about the new syllabus please indicate: the number of courses
attended _ and the total duration _ days

1 1 Tick the specific area f rom the syllabus that you feel should have the highest priority for in-service
suppoft.
tr Built environments tr Physical phenomena
tr Investigating A Information and communication
tr Products and services B Designing and making
tr Living things E Earth and its surroundings
tr Using Technology

12 What form of in-service suppoft would be the most useful to you?
(a) time: B during school time tr outside school time
(b) length: tr full day tr 2 days tr half day
(c) frequency: tr once only fl once a term
(d) conducted by:

tr consultants from the Deoarlment of School Education
D teachers from local schools who have the expertise
Q other suggestions

(e) located at:
tr at a 'host' school
tr at an Educational Resource Centre
D at the Universitv Science Centre
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