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) The TechnicaL ﬁeport Series of the Science and Mathematics Education ‘Centre
(SMEC) was Tnitiated 4in 1980. The series provides a mechanis for communicating
~tesults of research and developmental projects to others in science and . :
mathematics education. The ‘reports.include details and information not -
" - pften included in published papers.

The Science and Mathematics Education Centre was established in 1978 as
a '‘separate ‘unit within™ ‘the Division of Engineering and Science. The Lre
functions of the SMEC are to serve science and mathematics educators ‘within
the community and withih WAIT by acting as: .

b
o3 ol

o a centre for gradJate studies in science and mathematics education,

' o .a focal point for research and development activities in science
and mathematics education,
oo .
‘@ an information and dissemid%tion centre for science and mathematics )
education literature and resources;

- ‘,l

o a focal point for contact between science and mathematics educators,
professional organisations, industry persopnel and the general
- community.

The SMEC offers two graduate courses, the Graduate Diploma.in Science'-
Education and the Master of Applied Science (Science Education). Both
courses dare 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, Edication) is examined entirely by thesis, ‘Research
projects and theses undertaken by graduaté students emphasize the :
"applications of science education, mathematitcs education and computer

education relevant to their professions. L

Information concer: ing the Technical Report Series can be’ obtained from the-
Head of the Science and Mathemﬁtics Education Centre.
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. ANTROBUCTION . e
' 1in “regent years he rapld advances 'ln; computer technology

’ " .

togeth r wlth a*wldespread avallablllty of computers has resulted'/

An apr llferatlon'of the appllcatlon of*computers-to a ,varletyf

of -professlo‘ 'ln flelds ranglng from educatlon to medlclne (de’

ﬂFerrantl. 1975) ln many sltUatlons the computer is used by,

¢ " s \

;persons who do .not. have strong backgrounds ln,computlng but who

&
Y

may wlsh to Increase thel; expertlse ?n this area. The needs of'

- . -
. 3.

,these persons arer?arely ldentlcal; ' for example. a research‘_i\;

a

Wchemlst. .may ,requlre- skllls gln lnterfaclng computers with

A 3 . A « o .9y

'-ranalytlcal,lnstrumentssakyhlle“secondary teachers’may,need skills

In uslng"computer—asslsted'learning packages in the -classroom.

e ’ - L . 3 " ! i

The diversity in the speclal needs of d|fferent professlonal.
e

. groups wlth resbectato computlng poses problems for tertiary.

W
s

lnstltutlons offerlng professlonal development programmes. " The
_llmlted sets of experlences ‘that.can.be provlded “ln' any one
-+ comput ing ‘course cannot generally fmeet the dlverse range of neéds

and account for the dlfferent backgrounds of: graduate students

I

from a varlety.of dlsclpllnes. ' One means of overcomlng thls*

,problem is to develop optlonal unlts ln computlng whlch are :

o

intended to meet the needs of a speclflc student group. ' Another

’.,.,'4.

means of addresslng the problem is to revlse exlstlngn course.;i

. 1

units to lnclude gspects of compuslng. Each of these' two

approaches to- meetfng speclflc computlng needs of professlonals

has partlcular strengths and- weaknesses.v Thls paper descrlbes

®

"how aspects of computer sclence and computer educatlon have been .

1lncorporated Into a-graduate professlonal development programme
: t oy N 'v';' A ' . . ) . -/
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fof{ practlsing sclence'and’mathematlcs teachers; this has' been - -
! accompllshed " by lncorporatlng optlonal “units -and‘ revlslng
é exlstlng unlts -in order t% accommodate for varylng backgrounds.v‘
needs and Interests of students, S ; v | ' '
,NATURE QF THE PROGRAMQ;E

o

The Sclence and Mathematlcs E ucatlon Centre (SMEC) at the
Western Australlan lnstltute of Technology offers two graduate £

\

'»courses —_ The Graduate Dlploma in Sclence Education .and .The: -
fMaster of Ap&lled Sclence (Sclence Educatlon) The Graduate
Dlploma ls completed by course work-and a project over a two year
'period byvpart—tlme study. The project may lnvolve currlculun ;o
development;' currlculun evaluatlon or emplrlcal research. - The
course work for: the. GPaduate Dlploma has three Co ponents:_ Hl

- sclence/mathematlcs educatlon unlts offered by the: SMEC whlgh

-inv lve' lnﬁepth treatment of the. teachlng and learnlng of

Anathematkgs} '2) sclence/mathematlcs/computlng optlonal '
' ?

~

“; unlts offered' by the teaching school§ of “the’ Dlvlslon of

3

}Englneerlng and Sclence whlch Involve further %tudy in the :
N students dlsclpllne area at the graddate level;.' 3) educatlon B
:) optlonal unlts offered by the Faculty of Educatlon.lwhlch lnvolve
':;study “of more‘generaﬂ aspects of educatlon. - These components

have welghtlngvlnlthe ratlo 3:2: respeotlvely. The ’Graduate

¥

. Dlploma \ls; a pﬂerequlslte vto the Master's degree ‘which s

efamlned by thesis ln an area of sclence/mathematlcs/computlng

DR

_veducationl' \"‘-,_‘;. . ! S M s . . »nv o . .',
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,computer education. '

-StudentS'lin'the programme~are'practising teachers from primary,

. o

secondary. '\ technical, :~nurslng and tertiary education.
Consequently. the|F academlc backgrounds and- teaching experlences

are d|verse and frequently qulte substantiaJ. Th|s d|vers|ty is

.

accommodated through the provnsnon of slx units of study wnthnn

a

the graduate programme. namelyJ biology educatlon, chemlstry

computer educatlon and mathematlcs educat|on. ' - " -
L ~ - | - n
- . .. . : J
: ' b - % P
Students' diverse -academic  backgrounds and interests. are

reflected in their interests and expertise. Wlth respect-'to

s s
s - N

computing and .computer educatjon; three distinct groups fof

students can be identified. fThe' largest group‘ consist of ,

~

20 A - cer ioa ‘ P .
scuence/mathematlcs teachers with interests and expertlse in an

o educatlon. physwcs education.' |nQ§grated science 'educat|on,~

f

aréa other than computer sclence/computer educatlon. A-'furtherf

- 7 l

but smaller .group comprlses sC|ence/mathematlcs teachers.who wush

o

« to develop expertlse ‘in computer-educamlon. " Another group ?n the

programme. the: smallest group, comprises computer educatlon
° / .

N

-

.- s

THE COMPUTING COMPONENT

‘research and evaluation:in computer education,

N LS ‘. . . '_ ) . .
In-order to cater for the students in each of these groups, three

’

developed. _'One 'component'rdeals with -computer; science ,and

‘computer education;’ another component concerns the computer as’ a

tool in educational research; a thlrd component' deals with

t

specialists who‘wish to pUrsue.fUrther"studies.in computlng and

computing components of the graduate studies programme have been ’

Ty
‘.
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Computer Science & Computer, Education .

Approximately one third of thg_éourégwork of the’ﬁraduape Diplbma

“~ . o :

involves students pursuing graduate studies in an area of science

- -

or 'm?thematics or cdmputing.  Those ' students “taking @

t

computing/é¢Omputer education emphasis in the course can select,

cohpdterv science units from the Graduate Diploma in. Computing

: ofﬁeredu by the School of Mathematics and Computing., - The wunits

cover all areas of computer science from programming to computer

v
.

architecture. A further one—sixth of the coursework in “the

A

Graduate Diploma éourse.involves further studies in  education

whereby students select_uhits}from the graduate courses” offered

.by the Faculty of Education., = Students "emphasising computer

P . . e R L &
education select computer education units which cover areas such,_

v

as basic programming, computer assisted _ Iearﬁihg- and s

instructional design in computer education,

The Computer as a Tool in Educational Research

The increased use of computers in. science and mathematics

education resedrch- deem that it is essential “for graduate

‘

¢

’ ' : B e Z .
students to acquire the basic skills, necessary | for ~ data

collection techniques and for data analysis.v Since these basic

"skills are essential to all students."thé computing'éomponént is.

included in the first two core units which are concerned with

"Foundations and Issues" and "Research and Evaluation' in science-

° LY

* ‘and mathematics education. = . One in four formal class contact

’ .

hours has been used.for computing’in each of these . unifs. .‘The

-

ICOntenc for this part,of the course is -presented in}TabLgﬁl,z  in

' A
v 0 v

. basic’

\ .

the,  MFoundations and |ssu§s".unit;. students are taugﬁ;

f
) - ) i
e R . ’ - 0 -;\
wor . ' 5 . ) ] ‘ -

RATEEN
<




' s  TABLE 1

‘

. "BASIC "COMPUTING SKILLS FOR PRACTICING EDUCATORS

s
H

e SN

1.. Using the Cohpute?
. — . .o C v ‘
. introduction to computing hardware/éoftware

Y .USé of termina]s'and’periphéral§,"

. _opefati?g system ddmménds\a

o L S R
© 2. File
Q,
.- creation
. editing
X
.-~ manipulation o o S
3. Data'Préparatidn .
; . coding ’
\( - . batch/interactive inpth L e T
4. Data Analysis - g o
... test marking and analysis - :
;) i . qvervieﬂfof‘stgtistical péckages ;, ‘ ' i
-;‘ . using of SPSS 5 : Lo ‘ o .
| . o * N a s
5. -Computer Assisted Learning
. CAL cour’sework
* . futhor languages ) )
. /
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.

computing.i In the HResearch and Evaluation“- unit, compUtIng

-

skllls are directly related to aspects of-research methodology

dlscussed in the unut; for example when discussing data analysls

of a pre-test’ post-test in qga5|fexper|mental vdesign, students- ..

learn . how to  write approprlate SP5S programmes for- mean

dlfference\testing,' Ce

A

The computlng ‘component. of the above units is not deslgned to -

bring students to a”universally“high*level of ‘computlng sklll

The experlence is desugned to provude the. fundamentals that will

v

enable each student to eff:cnently pursue his or her own reSearch

and/or evaluatton ‘work ln sclence/mathematlcs/computer educatlon.

Usnng the computer in a.practical research&/and/or evaluatlon
[ 4 . <
project also enables graduate students to 'gain an 1ncrea$ed

appreciation. of computers and computingu and to fincorporate
aspects of.computing in“their-own'professional-activities. .

PN
e . . . o . A
oo ; B b

Research & Evaluation in Computer Education

N .
- -

>

One of the major goals of  thee science/mathematics - education

component of-'the Graduatef Diploma fsato enable students to

:competently conduct educat|onal research and evaluatlon studies@

'Thls preparatlon is essentlal for students entertng the Masters

N ,

Degree upon completion.of the»Graduate‘DIploma.' The'units_ln_the

science/mathematics component address basic issues, trends and
. \ ‘ '

theoretical foundations - 6f science/mathematics education and

research and evaluation™methodologies. In additfon specialist

units pursue these aspects in further ' depth . with .partlchlar

N

reference . to the specific teachlng area. For example. the

..

e . . N

(T 10

-

i

)



" specialist -unit .in computer education covers application. of

' current learning v theories ,anJyvadérSS teaching computer%

L educationi. curriculum and |nstruction deslgn; current trends in

)

~. and methodologles “used -in research and.evaluation in  computer

<77 “education; and issues in the teaching and learning of computer
education. I I 1 o o -

-

N . o

The project equiranént of-the.Graduate'Diploma enables students
taklng a compu lng emphaSIs to condu&t a. small scale research ,or
an .evaluation study or a curriculun development project ln‘, hey
area of. computer educatlon.utlllzlng the Skll]S developed in the'
earller -unlts. _Some examples of StudleS in Computer education

. presently being undertaken at .the Centre lnclude: . A-.case study
of~ the lmplementatlon of a computer in . a, rural  school; The

. /d:termination of priorities for the. allocation of resources in
* -«

secondary schools; A review of assessment of practlces in

.

introduclng programmlng .in lower secondary classes; and The"

development of a computer science counse for secondary schools.

.
o
At .

STRATEGY FOﬁ TEACHING COMPUTING SKItLS AS A TOOL IN

e

e

EDUCAT I ONAL RESEARCH ‘ s ,
From' the . authors! experience graduate students appear to. be
. e . o

easnly turned off. if their learning _experiences are not |

compatible with their learning styles and perceIVed. needs.

Learnlng computlng skilis appears ¥B be facllltated by successful«

kg

' encounters ‘with the computer while worklng on relevant and -

.~ .,

realistic tasks. For.busy‘professibnals gtudying on'a part-time'
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ard compatible With the abilitieS,bf'thedgﬁudents. ) S

N . .. . . ( . ‘ - '
do not become frustrated by being unable to capahly function with

N

basis, unsuccessful ehcounters can be frustrating and can lead to
; ; . N : e oo e
the development of negative attitudes towards computers  and

Cae

‘computing. Subsequently, com uting experiences are provided-that
’ l ' - . . -

. T . - . . Al . .. y . . c‘h” .
are relevant to specific needs, presented in a meaningful manner -

. 4

- . - . R

P

In the design of the Graduate Diploma, s”ffiFient_flexibility'js

. .
. ¥ . . -
* Tl ¥E

. PO o ’ o ‘ =
allowed in learning experiences‘tovenable each student to pursue .

. N _' i . ) Cy va | A | ’1&
his or her own goals:. Subsequently, many of the! computjing’ ,

¢

p‘roblems - tackled by’ 'the Students are reley,an't'. to'- th‘eir | own.
particular educational situation'and are ot solely prescr.ibed.by:

' . - - ' . i : _. -
the ihgkructor. ‘Cofiputing tasks are. general lyipresented in a B
D _ . B _

stepwise,fashion in the introductory unit to ensure that students

b4 .
o

3

2

specific commands, . During initial experiences, - the

" pace of
Iearniﬁg'computing skills is arranged to allow the person with no
background to adequately assimilate ideas. Persons in the group .-

with‘g?eétef eXpertise ane'éhcouraged to help others; even thosg

students>’ﬁith‘some«backgroand'in:gowputing appear- to find much

. . 7

value in the sessions.

. . . .

; - '
. . P pe s | . .
In general, practicing science and mathematics achers in the

course seem to gain more from experdences that have an ‘emphasic,
- J ~ - !

‘towards practice . and. function rather ‘than witly an ’an§h§§is on

fiot ‘cldys ly related to the solution of

+

. . .f‘E
computing skill; that .Hro

probléms tha;’“are ﬁ%pl inltheir world. To assist with thesé \

' /( . .
I ; TN . [
initial computing experiences, we have. developed two.booklets = .
. N . / . o ]
A > N S , ~
a . » - .
P "‘. , \ ) o
‘ 9 &ilz 3“‘ N . 4
N ) 5 \
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Batch and«lntenéctave Computlng on the DEC system 10 (Dekkers &

a s

AdelJou. 1980a) and instruction Manual for the Use of Mark Sense_'

Cards & Mult|ple Choice Test Markang System (T—score) (Dekkeréﬂ"

-'and AdelJou, 1980b) _ ) S

lgr - -

CONCLUDING REMARKS o '

Gomputlng 'skills ar%%pecomlng an |ncreasnngiy important facet of'

. ° g- .
the - knowledge required by both .undergraduate nd- graduate

' -
'

students in science and‘ mathematlcs dlgaéplanes as well ngv- -

graduate ] students " in scuence/mathematlcs ) edUcation.
,consequehtiy,' it ns nmportant that tertnary |nst|tutlons‘?espond

voo

.to this need so: that all students, not JUSt students of

A
3

computlng. are better -able to deve op skllls which’ are useful for_

uter domlnated society.

thelr.professional actnvntles-in a ci

LN

;5On¢"area that ‘deserves ‘close scrutiny by':educators is .the ..

.

"deVéIOpment of su:table methods to . incorporate computingﬁ-in

'fdescrlbed two means for |ncorporat|

" science ,: and mathematlcs teache:

"-applicationsfﬁin. other_ageas of graduaté

exnstlng and'fln.lnew graduate 'programmes. » This paper haS‘

computing ‘into’a course for

we believe” has

optional units and revising.iexisting ufits to  accommodate

' computing. -The means’ described in this’paper'have*provided' a

'h

'.sucoessful |ntroduct|on to computlng for students unfamlllar with

udy — incorporating = -

' omputlng« and has served as a ba5|s for more intensuve andﬁ-'

S e

'indepth :studies _in_ the mor'e traditional computer courses for .

Tl

those students who desire ‘such’ experience. ';Those studentsf;Who'

te

1'06mmeﬁcedoztheir studles in.the_ Graduate DipiOma(=with “prior

-
4

g
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i - =il
- ) . S ) \-

knowleaée, of comp“t'“g haVe acted as faCilitators for their -

.‘oolleaéues _learnlng computlng. Such \experlences.;have' been
valoahle'hfor' these, students in that it has provlded Jthemihwlth 7
insightS'assocnated with ;eachlng compotlng. | 5ff-;/cf
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