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' /The Sc1ence and Mathemat1cs ‘Education Centre (SMEC)
was establmshed in 1979 in the. Division of Engineering and- Science at
' Westerd Austral1an Institute of Technology. The establishment of an- .
‘autonomous SMEC phys1cally located in a science/mathematics -
~environment, ' is helping to br1dge the gap between secondary
sc1ence/mathemat1cs teachers and specialists: by: involving higher .~
. education spec1al1sts in _secondary school-based research and ' :
'development (R&D) activities; . sponsor1ng activities such as
discipline-oriented workshops. and seminars for science/mathematics
- teachers /and student5°'sponsor1ng visits by science/mathematics
_educat1on'3pec1al1sts from within Australia and overseas; and by
“providing avenues ‘for h1gher education d1sc1pl1ne experts to become
involved' im school activities such as field trips and extension
activities for intellectually gifted students.. In addition .to
graduate courses (lead1ng to Master of Applied Science Degree and
Graduate Diploma in Sciepce Education) and such R&D acfivities as
applied educational research, .curriculum development, ‘and evaluation
studies, the center is d1rectly involved 'in several on-going outreéach
.activities. In addition to workshops and seminars, these activities
include produc1ng a newsletter and.information broadsheets,
sponsoring of v1s1t1ng fellowsh1ps, and' fostering industry/education .
‘relationships. The approach tqQ continuing science/mathematics teacher
,/profess1onal development evolved at SMEC could be read1ly adopted by
. other 1nst1tut1ons of -higher educat1on. (JN) .
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©v. 7 L. rECHNIAL REPORT SERIES L

The Technical Report Series of the Science and Mathe tics ;Education Centre.
(SMEC) was initiated in 1980, The series ‘provides a méchanism for communicating
results.of research and developmental projects to others in stience and
“mathematics education. The reports include details and information not
oftenaincluded in publighed papers. L . ’
. -
The Science and Mathematics Education Centre was’ established in l978 as -
a separate unit within the Division of Engineering. and Science. The
functions of the SMEC are: to serve science and mathematics educators within
L the community and within WAIT by acting as- - B N

- ‘.

fe. a centre for graduate studies in science and mathematics education-

° a focal point for research and development activities in Science

and mathematics education, s

o an information and dissemination centre for sciencewand mathematics
education literature and .resources; - v -

o a'focal point for contact between science and mathematics educators,
professional organisations, industry persdnnel and the general
community. L ) . ) P

Thet SMEC -offers two graduate courses, the Graduate Diploma insdScience - =
Education and the Master of Applied Science (Science Education).” Both
courses.are primarily intended to enhance science and mathematics
‘educators’ professional development. This is achieved in the Graduate
Diploma through the provision of courses of study that include science
and/or mathematics and science and mathematics education. The Master of
. -Applied Science (Science ducation) is examined entirely by thesis. Research
" projects- and theses undertaken by graduate studénts emphasize* tthe ¢
applications of ‘science education, mathematics education and computer
education relevant to their professions. .
~ Information concerning the Technical Report Series can be obtained from the
Head of ‘the Science and Mathematics Education Centre. '
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.' United States ™ ident fied a number .of problems facing sc1e ce_'

v

. practioners.  Indeed, it is: conceded by many educators thati .

INTRODUCTION

A recent survey of

\_.

3

education-. in” that co

problems 1ncluded a lack of vision .and leadership in schools' and

~

nhiversity and sT:hool science educators in the :

try (Gallagher and Yager, 1981). "l’hese‘

Universities va7 lack = of teacher 'motivation and - cont1nu1ng .

a

professional growth llmlted scholarly d1alogue between researchers

and" practioners and inappropriate avenues for cont1nu1ng educathn of

c1ence teachers. Power s (1979) ten year rev1ew of developments in”:

s

.science education research 1n Australia would tend to 1mply t t

education _community in Australia.

- {

similar problems to those in the Un1
‘

-
v ’

Gallagher and Yager (1981) suggest a number oE areas where action is

AL

4 .
needed to overcome %the problems facmg science education. ' One. area

~

of action is the provision of continumg education programmesr for

h

practicing science teachers which have a cloge relationship w1th the

schools and\‘ which encourage d1alogue between researchers and.

cont;numg education for practicmg science and mathematics teachers ]

is a- necessity (De Rose Lockard émd Paldy, 1980,(, Gallagher 1982'

Gehrke 19793 . L | - -

s . ) -y

Cont1nu1ng profess1onal development programs for"\ science and

o

mathematics teachers can 1nclude workshops shori; courses seminars

»

and conferences organised by either teacher employing authorities _

L

professional associ'ations or tertiary 1nstitutiong. In this way
‘ ) : : Co . N L . : .



Ievaluation etc.,” it seems necessary t

N
-

.vteachers aan abe 1ntroduced to new developments vand ideas for
'-.".‘v.‘_refresher purposes (BetJeman Dymond and Schock .1979: BetJeman
';-;;',1981) * However ° %or science and mathemat1cs teachers "seeking to
. develop more substantial skills and knowledge relating to subject

content,, 1nstructlonal processes in teach1ng curriculum development

ndertake a susta1ned course

@

- of study such as a post gradua e degrée at a tertiary inst1tutlon.

. The range of cont1nu1ng professional development act1vit1es alluded

to above is rarely the focus of a s1ngle organisatiji. This paper
describes a centre wh1ch conducts graduate courses, and holds -

WOI‘kShOpSﬂ eminars « . short courses . and conferences Vfor' the

cont1nu1ng profesSJ.onal development of sc1ence and mathematics

_ teachers'\ :‘_"The authors contend that the overall approach to

“THE~ SCIE CE AND MA'I‘HEMATICS EDUCATION CENTRE (SMECY = .

.professional development at theu Centre wh1ch is described here, has .

?

contributéd to ,promotmg dialogue between practitioners; educational:___" ‘

researchers| discipdine’ experts' and tpe wider community in Western

AL . . .
‘,n d“ e . .

The SMEC was established in 1979 in the D1v1sion of Eng1neer1ng and
Sc1enc'e at the Western Australian Inst1tute of Technology (WAIT),
-This tertiary 1nst1tut10n has; an enrolment of over 12, 000 students-'

and 1s located in Perth a city w1th a populatlon of approx1mate‘ly\.

: l
. three quarters of a million people. The Centre offers post- graduate

LY

courses in science and mathemat1cs eaucation is activel,y' involved in

4 -

sc1ence and mathematics education research and development -and - in

o . B .
‘}f’ 3 . e - . L] ~
. . . )



'outreach'activities for science and'mathematics.educators within the

Institute and elsewhere. P I . T
RATIONALE AND CHARACTER OF THE sMEC . IR

| In Western Australla and typ1cally elsewhere in Austral1a a gap has

‘htradltlonally ex1sted between secondary sc1ence/mathemat1cs teachers

» [

and the spec1a11sts in sc1ence and mathematlcs d1sc1p11nes at
A tertiary 1nst1tutlons (Power 1979) Part of the reason for th1s gap
‘is that .once -in the teaching’ workforce & sc1ence or mathematlcs
teacher has little opportunlty to 1nteract w;th‘tertlary sc1ence or
mathematics spec1alists and 1dent1f1es more* with educatlon than w1th ’
" the science or mathemat1cs d1sc1p11nes The establlshment of an
..autonomousﬁ.‘SMEC physlcally located - a_ sc1ence/mathemat1cs
environment -is ”helping to vbridge ‘the’ gap between secondary
sc1ence/mathemat1cs teaChers and speciallsts -by a)_ 1nv01v1ng
'tertlary d1sc1p11ne spec1allsts in secondary school based research

nd development acb1v1t1es b sponsor1ng act1v1ties such’ as
.d1sc1p11ne or1ented workshops and seminars for sc1ence/mathemat1cs
teaghers and students, ca sponsor1ng v1s1ts by sclence/mathematlcs
educatlon spec1a11sts from w1th1n Australia ~and overseas d)
prov1d1ng avenues for tertlary d1sc1p11ne experts to become 1n§dlved |

/
~in school act1v1t1es such as fiéld trips and extenslon act1V1t1§§ for

intellectually glfted students. |,

GRADUATE TEACHING ' T Lo
The graduate courses ::‘a Master of Applied Sclence Degree and a .

) Graduate Diploma in Science Educatlon -- are regarded as the focus of .

1 . - g



P . - - o . | -

+

the Centre’s ,activities. - Both coUrses are -designed to enabie

3

students to develop expertise- 1n :th.e field of science/mathematics

education and provide students with an_ opportunity to axtend thei'r

}
!

- knowledge in science ¢r mathematics and in education. Both courses

are intended for experienced -teachers who- possess an undergraduate

degree, - in ' science and/or’' mathematics together with t‘eaching

‘Aqualifications and several years tea(:h-ing_ _experience. The" courses

are described 'in greater detail e1sewhere -(Boud & de Laeter, 1978).

The current enrolment is in excess of ~one hundred students and

- includes persons from private and state high ‘schools, colleges of

. advanced 'educ_ation, technical ‘colletjes, the -State Education

Department and. nurse education institutions. - Almost all SMEC’s

graduate students are pract1c1ng teachers and, therefore, coursework-

units are offered in the evenmgs As .well, s1nce teachers 1n

Western Australls and w1th1n Austra11a are often s1tuated ‘in reglons
remote from tertlary 1nstitutlons both the Graduate szloma and the -
Master s Degree are offered by the@external study mode (distance
educatlon) wh11e 1nstructlon for external students is performed by |

SMEC'staff the externa,l programme is adm1n1stered.{by the External

Stud1es Department th&ch prov1des support services for this group of
.' students . External students represent approxlmately 304 of the

'ﬂenrolments | and are located “in Western Australla outs1de the

"metropol_ltan“ area of Perth as well as other ‘States of Australia and

=

Papua New Guinea. . - - L

. _ .
Dlsc1pline speciahsts from w1thin the Division- of Engineerlng and

- ,Sc1ence are d1rect1y 1nvolved in the SMEC programme by teaching the E



\

‘. “ ! . . : ', .. . ) - :
science 'and mathematics -electives, Similarly, those science or

mathematics~speci'alists with‘a b__ackground’and interest in education.

teach units in biology educration chemistry education, p_hysics"

leducation,' mathematics education and computer education . ‘Many of

23

. those {same staff assist in the supervision of research and :'_

development activities and help conduct workshops'and seminars,

LI

: . - . . .
N ’ . e

" The instru\ctional_ strategy in both courses and particularly in the"_

introductory units of the Gra uate Diploma involves instructor and

~‘-students in collahorative'planning,' teaching and evaluation and is

- »

con31stent w1th recommendations of social theor1sts such as Glasser

\
(1965) and Rogers (1969). By 1ncorporat1ng ‘this learnmg philosophy

'in the . units '1t is poss1ble to both acknowledge and utilize the _.

considerable expertise wh1ch students br1ng to the course. These
autl'}ors believe " that  the traditJ.onal h1ghly structured
N, ) , .

‘- content—oriented . teacher-centred approach often used in graduate

programmes in Australia is incompatible with the needs and learning

styles of- professional educators' further e believe that such a

traditional’ approach and is equally 1ncompatible with the concept ‘of

. professional development and renewal aln brlef the baslc underlying

s

assumptions of th1s learning philosophy are that graduate students .
should become self—d1rected and self-mot1Vated (Knowles 1975) This

is fac111tated by a procedure where, . 1n col laboration w1th their

“

.instructor students determine the 1nstructional goals and ob3ect1ves

K

 for the unit and later Jomtly, plan and implement group based

learning a_ctivitea. Students also are d1rectly involved in Judging

_the extent to which their goals have‘ been met and are encouraged to

-z

oy

Py



~ : - ”

draw upon the resources they need both within and outside educational
‘instituti'ons (Lunetta, Dekkers, O’Loughlin, _\'/Treagust, 1981). The
introductory external science education units ‘also “use a

\collaborative coursework design: feedback from external students

N -~ *

. indicates that this aspect of the learniné process is well received.
- A

RESEARCH AND DEVELOPMENT ACTIVITIES
While there is cons1derable evidence that the flndlngs of research 1n
teach1ng and learnmg in sc1ence and mathematics have had little

NN

- impact on everyday classroom practice (Gallagher, 1982 Power, 1979)

there is a growing awareness among educatlonal researchers that at
least a d1alogue has started between educatlonal researchers and
practJ.oners (Verma and Beard, 1981) However by 1nvolv1ng graduatei
students who are pract1c1nq sc1ence and mathemat1cs teachers in the
- ‘SMEC s research and_ development activities and by' designing these
activitles to meet. the 'specific needs of the teachiné_;"profession in'
Western _pustralia it is our lntention that the' above gap will: ’be
'further reduced-. .For examme the mar1ne physlcs cur;rlculum project
(Dekkers Penrose Thorley and Young, 1980) arose out of an- expressed'
need for optlonal un1ts within the e}ustlng upper secondary school
physlcs syllabus in Western Australla: researchllnto the use of
concept ‘mapping as a tool for student evaluation at - the SMEC
currently 1nvolves a group of chem1stry teachers who are seeking~'
alternat1ve ways _of identifying student learning difficulties )
(Cronin, Dekkers and Dunn, 1982)5 a research study on the state of ‘

the art of astronomy teach1ng in Western Austral1‘an : schools

(0’Loughlin, 1980) identifiéd a number of specific needs for -

w0



astronomy instruction in secopdary schools -—- sUbsequently the SMEC

developed and produced an astronomy resources book for tedchers,

Specific examples of staff and graduate investigations at tﬂe SMEC

currently in progress are as fallows:

4

" Applied _ education __research; creativity in the science classroom:
. / ..
educational use of simulation: library science skills; mathematical

aids for primary schools; ‘miscongeptions .in learning secondary .
s&ience: p:oblem_ solvieg in physics:: - the Rasch technique of
measurement in mathematical problem solving; cognifiVe styles and
cognitive preference of student nurses; models fer school—industry

liaison: secondary students knowledge of end attitudes about energy.

tl

Curriculum developments; marine physies for uppervsecbndary schools;

science learning resources. for student nurses; astronomy resqurde_

? .

packages for teAéhe:s; solar energy for secondary science students:

a»foresﬁry curriculum for technicel_cqlleges:. a computer education
curriculum for lower secondary studeptefﬂ "

. N

'.gvelgation studies: ' vevaluation of ‘distance education studies in -

. \ . : .
tertiary science and mathematics: self evaluation of .teacher .
e TR | | by .
effectiveness: eveluation of school ‘science assessment strategies;
whole-school evaluatidﬁ: {;evaluation of - individualized learning

programmes in ‘secondary science.




OUTREA.CH ACTIVITIES )
A further role of the SMEC is to énhantl‘e_ the links. between »t\lb"le
Divigioh of Enéineering and Science,- science/mathematics teachers and
students and the‘ community. | This is facilitated by several on—goiné
‘outréach aqtiQities which include: ‘ |

Science and Mathematics WO!.‘kS@pSI '_! for _ Secondary __Teachers: ° The

| programme ‘of workéhops _for séconda‘ry and tertiary séience' ‘and
! mathematics teachers is organized by the SMEC and is p_t‘,esented H'by‘
‘staff fr:om the Division of Engineeriﬁg Aand Science; vTﬁese workshops
are pri.marily intende;d to provide teachers with an_opportunity to
imprové their knowledge of recent .developme'ntsl_ and advances in the
subject disciplines as welvl as to proyide/: :'ldeas' for using £hi§
_knowledge {'n teaching sciences and/or.‘mathematics at the secondary
and btertiar'y~ level, The wor'kshob pr‘égrq;nme has received st:ong
. shppoz:t ;by way of large atteﬁdantées. Feedback frc‘)m‘ "workshop
at.teqdees -has indicated ,an appreciation for the practiéal_:liaison
'c_;enerated. between the Division and the .classroon; f.e{achgéf. ~ Some |
recent .woil'kshops hpi;e been "Actix}_iﬁy-orient‘ed -Teaqhing‘ in
| Mathematics"_," "éhehistry and lEnerg'y"',“f""'ﬁ‘arine _Physics;', "Sola;‘ .
Energy”, '"The geoiogy and biogeography . of . thé Swan Coastal 'Pllaiiin",
"ngétics, and Genetic Enéinéering';, "'Cbrro;ior‘i _Ghemistry", -

f'Irﬁtroducing Computer Education ihto the School”. S o

(

écience and__Mathematicg b'Eév;bcatLon Semi‘narg; The seminar series 4s a
major avenue for graduate’ Students a\nd other eduéators in se(;Ondary |
rrar.\d tert-iar}\' insti.tu.tions , tg .keep 'abreast‘ wi\t\h . Some rede‘nt
- . . \\
o 1R BN

\\\\
A




;:developments 1n sc1ence/mathemat1cs educatLon.. Speakers are drawn

from local 1nterstate and overseas tertlary 1nst1tutlons, secondary"

schools educatlon author1t1es and 1ndustry. .

.

':'Sc;'i'ence and Mathematlcs Educatlon Newsletter Nz; A 25 -30 page ':

- ne'wsletter produced four times pe%; year by graduate students is'
. Pt _
ed1tored by SMEC staff and is. clrculated to the student body and

- ;v1nterested persons L(clrculatmn 200) pubhshed materials

- ':speclflcally relate to the 1nterests of sdlence and mathematics' '

' teachers and educa"tors"and. serve as. a Vehicle for graduate students '

'='.,.and Sc1ence that may be of 1nterest to sc1ence and mathematlcs
'teachers. SCI-Lmk 1s sent three t1mes per year to all secondary

” 'schools in Western Australla. ;‘ o

_Visiting Fellowshlps; éince its.' ince;tion- 1n .1979 the ShEC has .

yearly sponsored a v1siting fellow 1n sc1ence or mathematlcs |

educatlon for a perlod of up to three months These ‘V1s1ts are

_ beneflclal in the Centre s efforts to develop lmks between science '

educators 1n Australla and sc1' ce educators in other countrles. .




*IndustrYrEducation Linksj In recent years there has been ev1dence of

: growmg Iinks between education 1ndustry and bus1ness and the
community dn’ Western Australia'.' 1n part this is due to the trend 1n

N the. Australian secondary school curriculum towards the more applied

[ZEEENTIN

- or socially relevant aspects of . the curriculum espec1ally in the f

1’

areas of sc1ence and technology ” In addition career and vocational .

'programmes have developed rapidly m recent years with many of these
r‘

substa‘nt:.al component of work expérience ’or work

) having
observation. SMEC staff and students have been 1nvolved 1n many of

a.

-

_vthese 1nd\?stry—education act1v1t1es including curriculum development

he
C S - /‘V r-a
evaluation and teacher inserv1ce. . : R

COncLubiNsLREMARKs-f - _sli o _'_-/5; -

~The "approach to'-- Continuing lsci'ence "and mmathematics ’teache‘r-
professional development that has evolved at the SMEC could be
read11y adopted by other tertiary 1nst1tutions._ Furthermore we'
..‘believe that the key to the: cont1nued impact of the SMEC on the
SCIE?lCe .and mathemat1cs teaching fratermty 1s the fact that the .
' maJority " of SMEC s . act1vit1es az/'e focussed towards teacher
profess:.onal development and towards research and development 1nv
science and mathematics educatio41 that is relevant to the needs of

/'.

the pract1c1ng teacher in Western »Australian ‘schools and. other .

. institutions. S

Tescher participation  in the SMEC'S act1V1t1es has mede it a___

- successful agent for cont1nu1ng.education. Thls is enhanced by the
presence of regular visiting special_ists from w_1th1nghustra11a and

[P
T
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o . -

' .overseas who are seen as esSentiallin”broadening the outlooks and

~—-perspectives of both the staff and graduate body towards sc1enCe and’.> .

mathematlcs educatlon. V1s1t1ng speclallsts also prov1de opportune :

‘occasions to brlng together the immedlate communlty of sc1ence and

;mathematlcs educators through ~workshops/sem1nars presented by the -

»

specialist.

'Finally, the location of the SMEC within the Division of Engineering.

V-_and Science provides not only the obvioUs contactsvbetWeen discipline

:spec1a11sts and graduate students who are pract1c1ng teachers, ‘but

also prov1des the opportunlty to develop a graduate studles program'
'relevant to the needs and. 1nterests of pract}clng sclence and} '
mathematics teachers. There is cons1derab1e evidence to suggest thatb

‘since the establlshment of the SMEC. that 1ts act1v1t1es have ach1evedt,f

much to promote d1alogue between secondary sc1ence/mathemat1

teachers and d1sc1p11ne speciallsts 1n sc1ence/mathemat1cs.

15
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