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Summary 

Reference: Vol. 2 (1969 ) H 3 (p.93 ) 

5 Studie s wer e undertaken . 

Study i  -  I n 196 5 Grad e 1 0 population o f scienc e 
pupils wer e teste d fo r readines s fo r 
further studie s i n physics , an d th e 
resul ts wer e compare d wit h tha t o f 
groups o f pupil s i n Grades 6 - 1 0 
in Australia . 

Study i i -  I n 196 7 th e performanc e o f Grad e 1 0 
Papua Ne w Guine a pupil s an d Australia n 
Grade 1 0 pupil s o n th e Papu a Ne w 
Guinea Schoo l Art s an d Scienc e Exa m 
were compare d t o identif y th e diffe -
rence a t th e sam e grad e level . 

Study ii i -  I n 196 8 a  tes t o f understandin g scienc e 
was use d in a  longitudina l stud y ove r 
a yea r o f student s studyin g scienc e i n 
a teachers ' college . Thi s provide d 
data o n th e effectivenes s o f th e 
teachers ' colleg e scienc e cours e i n 
developing students ' understandin g o f 
the natur e o f science . Th e performanc e 
of th e grou p o n th e pre- tes t a t th e 
completion o f thei r Secondar y Schoo l 
Science cours e reflecte d th e effective -
ness o f th e Secondar y Schoo l Scienc e 
Course . 

Study i v -  I n 197 0 th e Grade 1 0 population wa s 
tested wit h th e 196 7 tes t o f readines s 
for furthe r studie s i n physics , whe n 
in th e intervenin g perio d 196 7 -  7 0 
the Secondar y Schoo l Scienc e syllabu s 
had bee n modified . Th e performanc e wa s 
compared wit h th e performanc e o f th e 
1967 Grade 1 0 population. Thi s enable d 
the assessmen t o f th e effect s o f 
innovation. 
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Study v  -  I n 197 2 a n analysi s o f commo n incorrec t 
answers i n multiple-choic e question s 
science examinatio n a t Grade 9  an d 1 0 
levels reveale d a  patter n o f behaviou r 
termed "focussing " ,  whereb y pupil s 
focussed o n onl y par t o f th e informa -
tion i n arrivin g a t a n answer . Subse -
quently, a  tes t o f focussin g wa s 
developed t o examin e thi s behaviou r 
among secondary an d tert iar y student s 
in Papua , Ne w Guinea . 

Report 
Introduction 

In recen t year s ther e ha s bee n a n increasin g recongnitio n o f th e 
importance o f schoo l scienc e course s i n developin g countries . A t th e sam e 
time ther e ha s bee n a n increasin g awarenes s tha t th e values , pattern s o f 
behaviour an d basi c assumption s o f scienc e ar e likel y t o b e a t varianc e wit h 
those o f th e particula r non-Wester n communit y fro m whic h th e pupil s ar e 
drawn. (e .g . Ston e 1967 , Maddoc k 1968 , William s 1970) . I f a  scienc e 
curriculum i s t o b e successfu l i n suc h a  situation , i t mus t tak e cognizanc e 
of th e attribute s o f th e childre n wh o wil l stud y th e curriculum . Accordingly , 
in thi s context , i t become s extremel y importan t t o gathe r dat a o n th e 
attributes o f th e pupil s takin g scienc e s o tha t thi s dat a ca n b e use d i n th e 
planning o f th e scienc e curriculum . I t i s als o importan t tha t th e scienc e 
curriculum b e continuall y modifie d i n th e ligh t o f assessment s o f it s 
effectiveness whe n i t i s use d i n classroom s wit h children . 

The Studie s 

In 196 7 a  ser ie s o f studie s designe d t o evaluat e som e aspect s o f th e 
effectiveness o f curren t secondar y schoo l scienc e course s i n Papu a Ne w 
Guinea wer e commenced . Th e conduc t o f thes e studie s wil l b e describe d 
briefly below , an d th e resul t s obtaine d wil l b e presente d la ter . 

Study 1  Performanc e o n test s o f readines s fo r furthe r studie s 
in physics . (Macka y 1968 , 1969b ; Macka y an d 
Gardner 1969) . 

In 1967 , a n attemp t wa s mad e t o tes t th e Grad e 1 0 population o f scienc e pupil s 
in Papu a Ne w Guine a wit h test s designe d t o tes t readines s fo r furthe r studie s 
in physic s (Macka y e t a l . 1967) . Detaile d analysi s o f performanc e o n eac h 
of th e hundre d multiple-choic e item s wa s undertaken , an d th e performanc e o f 
the grou p compare d wit h tha t o f group s o f pupil s i n Grade s 6  t o 1 0 i n Australia . 
Individual interview s conducte d wit h pupil s i n three Papu a Ne w Guine a Hig h 
Schools soo n afte r th e testin g wer e use d t o identif y an d elucidat e th e natur e 
of som e o f th e misconceptions , vocabular y difficulties , an d conceptua l 
difficulties evoke d b y the tes t items . Thes e interview s wer e supplemente d 
by tape-recorde d grou p interview s conducte d b y scienc e teacher s immediatel y 
following th e testing . 

Study 2  Performanc e o f Grad e 1 0 Papu a Ne w Guine a pupil s an d 
Grade 1 0 Australia n pupil s o n th e 196 7 Papu a Ne w 
Guinea Schoo l Certificat e Scienc e Examination . 
(Mackay 1968 , 1969a) . 
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Late i n 1967 , th e scienc e examinatio n whic h ha d bee n complete d a  fe w week s 
earl ier b y the populatio n o f Grad e 1 0 scienc e pupil s i n Papu a Ne w Guine a 
was administere d t o a  sampl e o f 54 0 Grad e 1 0 pupils i n Melbourne . A 
detailed analysi s o f performanc e o n eac h questio n wa s undertake n t o identif y 
some o f th e difference s betwee n Papu a Ne w Guine a an d Australia n pupil s a t 
the sam e grad e level . 

Study 3  Understandin g o f th e Natur e o f Scienc e fo r Teachers ' 
College students . (Macka y 1970) . 

In 1968 , th e Tes t o n Understandin g Scienc e (Coole y an d Klopfe r 1961 ) wa s 
used i n a  longitudina l stud y ove r a  yea r o f a  grou p o f student s studyin g 
science i n a  Teachers ' Colleg e i n Papu a Ne w Guinea. I n additio n t o th e 
results providin g dat a o n th e effectivenes s o f th e Teachers ' Colleg e scienc e 
course, i n developin g students ' understandin g o f th e natur e o f science , th e 
performance o f th e grou p o n th e pretes t provide d a n estimat e o f thei r leve l 
of understandin g o f th e natur e o f scienc e a t th e completio n o f thei r secondar y 
school scienc e course . Thu s th e resul t s reflecte d o n th e effectivenes s o f th e 
secondary schoo l scienc e course . 

Study 4 » Change s i n scienc e achievemen t accompanyin g a  chang e 
in th e scienc e curriculum . (Macka y 197l) . 

In 197 0 a n attemp t wa s mad e t o tes t th e populatio n o f Grad e 1 0 pupils i n 
Papua Ne w Guine a wit h th e sam e test s o f readines s fo r furthe r studie s i n 
physics use d i n th e stud y i n 196 7 (describe d a s Stud y 1  above). I n th e 
intervening period , th e secondar y schoo l scienc e syllabu s ha d bee n modifie d 
as describe d b y Maddoc k (1968) , so  tha t th e pupil s teste d i n 197 0 ha d 
studied a  differen t syllabu s t o thos e teste d i n 1967 . Compariso n o f th e 
performance o f th e 196 7 an d 197 0 sample s enable d th e assessmen t o f som e o f 
the effect s o f th e innovation . 

Study 5  Stud y o f "  Focussing" behaviour . (Macka y an d Put t 1972) . 

As a  resul t o f analysi s o f commo n incorrec t answer s o n multiple-choic e 
questions o n publi c examination s i n scienc e a t th e Grad e 9  an d Grad e 1 0 
levels i n Papu a Ne w Guinea , a  patter n o f behaviou r terme d "focussing " wa s 
identified. Thi s behaviou r ca n b e relate d t o failur e t o achiev e Piaget ' s 
formal operationa l stage , (Inhelde r an d Piage t 1958) , a s i t involve s th e pupi l 
focussing o n onl y par t o f th e informatio n i n arrivin g a t a n answer , rathe r 
than considerin g a  numbe r o f piece s o f informatio n i n conjunctio n t o arr iv e a t 
the correc t answer . Subsequentl y a  Tes t o f Focussin g wa s develope d an d use d 
to examin e th e prevalenc e o f focussin g behaviou r amon g secondar y an d tert iar y 
students i n Papu a Ne w Guinea . 

Summary Result s 

The resul t s obtaine d fro m th e fiv e studie s ca n b e regarde d unde r severa l 
headings. 

(i) Identificatio n o f attribute s o f scienc e pupil s i n Papu a Ne w Guine a 

As indicate d ea r l i e r , informatio n o n pupi l attribute s ca n provid e 
an importan t bas e fo r th e plannin g o f instruction . 
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(a) Vocabular y difficultie s 

As a  resul t o f interview s conducte d i n conjuctio n wit h 
Study 1 , i t wa s apparen t tha t man y pupil s experience d 
difficulty wit h word s i n th e t e s t s . Man y o f thes e word s 
appeared t o b e s o crucia l fo r learnin g i n scienc e 
classrooms tha t i t wa s considere d tha t thes e vocabular y 
difficulties woul d b e likel y t o seriousl y affec t pupi l learning . 
Subsequently, P . L . Gardne r o f Monas h Universit y ha s under -
taken a  furthe r investigatio n o f th e scientifi c vocabular y 
of Papu a Ne w Guine a pupils . 

(b) Commo n misconceptio n an d conceptua l difficultie s 

A number o f widel y hel d misconception s wer e identifie d i n 
the resul t s fo r Studie s 1 , 3  an d 4 . Althoug h the y ar e to o 
numerous t o b e liste d here , th e followin g example s ma y 
illustrate th e typ e o f misconception s identified : 

1. Les s tha n a  quarte r o f th e Grad e 1 0 pupils i n Stud y 
1 recongnize d tha t th e spee d a t eac h instan t i n a 
journey nee d no t b e th e sam e a s th e averag e spee d fo r 
the journey . Fo r th e 197 0 sampl e i n Stud y 4 , les s tha n 
a sixt h o f th e pupil s recognize d this . 

2. Mor e tha n hal f th e student s i n Stud y 3  answere d tha t 
the principa l ai m o f scienc e wa s t o "discover , collec t 
and classif y fact s abou t animat e an d inanimat e nature" , 
as compare d t o les s tha n one-sixt h wh o recognize d tha t 
the principa l ai m wa s t o "explai n natura l phenomen a i n 
terms o f principle s an d theor ies . " 

3 . Two-third s o f th e Teachers ' Colleg e student s i n 
Study 3  regarded th e statemen t tha t "scientist s ar e 
generally geniuses " a s t rue . 

(c) Occurrenc e o f focussin g behaviou r 

The resul t s o f stud y 5  provide clea r evidenc e fo r th e 
existence o f consisten t pattern s o f focussin g behaviou r 
among som e secondar y schoo l pupil s i n Papu a Ne w Guniea , 
and support s th e evidenc e o f Princ e (1969 ) an d other s tha t 
many o f th e pupil s hav e no t attaine d Piaget ' s forma l 
operational stag e b y th e en d o f secondar y schooling . 

(ii) Compariso n o f th e attribute s o f pupil s i n Papu a Ne w Guine a an d 
Australian pupil s 

Cross cultura l comparison s ar e fraugh t wit h difficulties . Neve r -
theless , informatio n o f a  comparativ e natur e ca n b e usefu l i n decidin g 
in whic h way s 'imported ' curricul a nee d t o b e modified , an d als o i n 
assisting teacher s importe d fro m anothe r contex t t o adjus t t o a  ne w 
teaching context . 
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(a) Leve l o f attainmen t i n scienc e 

The result s o f Stud y 1  sugges t tha t i n term s o f readines s 
for furthe r studie s i n physics , scienc e pupil s i n Papu a 
New Guine a a t th e en d o f Grad e 1 0 have reache d abou t th e 
same leve l o f attainmen t a s Australia n pupil s par t wa y 
through Grad e 9 . Furthe r suppor t fo r th e relativel y 
poorer performanc e o f Papu a Ne w Guine a pupil s tha n 
Australian pupil s i n th e sam e grad e wa s foun d i n Stud y 2 . 

(b) Understandin g o f th e Natur e o f Scienc e 

The resul t s o f Stud y 3  sugges t tha t a t th e en d o f Grad e 1 0 
in Papu a Ne w Guinea , th e leve l o f pupils ' understandin g 
of th e natur e o f scienc e wa s a t abou t th e sam e leve l a s 
Australian pupils ' a t th e en d o f Grad e 6 . 

(c) Frequenc y o f occurrenc e o f pattern s o f focussin g behaviou r 

In terms o f th e distributio n o f focussin g score s obtaine d o n 
the Test of Focussing , th e resul t s o f Stud y 5  sugges t tha t 
students i n Papu a Ne w Guine a i n thei r firs t yea r o f tert iar y 
education ar e equivalen t t o a  grou p o f Victoria n pupil s abou t 
four year s younger . Thi s support s th e vie w o f Princ e (1969 ) 
that ther e i s a  la g i n th e achievemen t o f Piagetia n stage s 
by childre n i n Papu a Ne w Guine a whe n compare d t o childre n 
in Wester n society . 

(d) Differen t conceptua l an d learnin g difficultie s 

The resul t s o f Studie s 1  and 2  hav e indicate d difference s 
between pupil s i n Papu a Ne w Guine a an d Australi a i n term s 
of thei r misconception s an d th e topic s whic h the y fin d mos t 
difficult. 

(e) Subsequen t observatio n o f simila r learnin g difficultie s amon g 
Australian pupil s 

In a  numbe r o f ca ses , effect s whic h hav e bee n apparen t a s 
a resul t o f stud y o f Papu a Ne w Guine a childre n hav e late r 
been foun d t o occu r fo r Victoria n pupils . Thi s ha s bee n a n 
additional payof f fro m th e resea rch . Fo r example , testin g 
of Victoria n pupil s fo r Stud y 5  revealed th e existenc e o f 
consistent pattern s o f focussin g behaviour , an d th e resul t s 
of Stud y 1  indicated tha t man y o f th e misconception s an d 
difficulties apparen t fo r Papu a Ne w Guine a pupil s als o 
occurred fo r Victoria n pupils . 

(iii) Identificatio n o f deficiencie s i n instructio n 

The identificatio n o f deficiencie s i n instructio n provide s a 
rational basi s fo r curriculu m revision . Th e fiv e studie s enable d th e 
identification o f deficiencie s i n a  numbe r o f ways . 
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(a) Identificatio n o f area s i n whic h post-instructio n performanc e 
of pupil s wa s les s tha n migh t b e desire d 

The resul t s o f al l fiv e studie s provide d informatio n o n 
topics an d area s o f th e syllabu s whic h pupi l foun d difficult . 
Consideration o f thi s performanc e reveale d a  numbe r o f 
areas i n whic h th e performanc e wa s les s tha n woul d b e 
desired an d suggeste d a  numbe r o f th e curriculu m wher e 
modification woul d b e advantageous . Th e result s als o 
provide teacher s wit h informatio n whic h woul d enabl e 
them t o identif y likel y difficul t topic s an d concept s an d t o 
modify thei r teachin g accordingly . 

(b) Inadequacie s i n change s i n pupi l performanc e durin g th e 
period o f instructio n 

Study 3  revealed tha t ther e wa s n o significan t chang e i n 
students' understandin g o f th e natur e o f scienc e durin g a 
year i n whic h the y studie d scienc e i n a  Teachers ' College . 
This resul t suggest s that , a s teachers , thes e student s 
would b e unlikel y t o presen t a n adequat e pictur e o f th e 
nature o f scienc e t o thei r pupils . Thi s i n tur n suggest s 
the nee d fo r change s i n th e Teachers ' Colleg e scienc e 
courses . 

(c) Evaluatio n o f th e effectivenes s o f curriculu m innovatio n 

Comparison o f th e resul t s fro m th e 196 7 an d 197 0 testing s 
in Stud y 4  indicate s that,wherea s som e smal l change s i n 
performance o n idividua l item s wer e observed , ther e 
had bee n n o overal l improvemen t i n performanc e o n th e 
tests concerne d betwee n th e tw o test ings . However , i t 
must b e recognize d tha t th e tes t employe d covere d onl y a 
small sampl e o f possibl e outcome s o f th e scienc e course s 
concerned. Th e dat a obtaine d provid e a  basi s fo r 
subjective judgement s t o b e mad e b y balancin g th e apparen t 
'gains' identifie d agains t th e apparen t 'losses' , an d agains t 
other advantage s an d disadvantage s whic h hav e accompanie d 
the curriculu m innovation , thereb y assistin g i n th e 
evaluation o f th e effectivenes s o f th e innovation . 

Conclusion 

This pape r ha s onl y ver y briefl y reporte d th e resul t s o f fiv e studie s 
concerned wit h th e evaluatio n o f secondar y schoo l scienc e curricul a i n Papu a 
New Guinea . Fo r mor e detaile d resul t s th e reade r i s referre d t o th e 
studies. 
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