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ABSTRACT 

7 hi-6 -b t udy h a-6 inve-b t i g ated the e/./.e c t -6 o/. a ma-6-be d and a 
-bpa c e d  p�e h e � v i c e  p�o g�amme o /.  -bci e n c e  t�a.i...ning o n  the -bUR -6 -
e q u en t  cla-6-b� o o m p � a c t i c e -6  o/. the g�aduate -6 ot the-be p� o g� am 
m e -6  atte� they had -bp ent 6 m o nth/> a -6  ye a�-one t e a c h e � -6. 

lhe inve-bt i g a t i o n  wa -6 c o nd u c ted in 2 ph a-be -6. Pha-be 1 e n t ailed 
a n  ex:.amin a t i o n  o /.  the t�aining p�e-bented to the p�e-be � vice 
tea che�-6 and the in-bt � u c t i o n a l  Reha v i o u � -6  u-be d R y  the -b c i e n c e  
l e c t u � e � -6  du�ing the p�e-be n t a t i o n  o /.  t�aining. Ph a-be 2 
i n v o l ved an ex:.amina t i o n  o t  the c l a -6-b� o o m  p�a c t i ce -6  o t  the 
tea che� - g�aduate-6. 

lhe />ample t o �  the ti�-bt ph a-be o t  the -btudy c o mp� i-be d 5 
h c i e n c e  le c t u � e � -6  and 120 p � e h e � v i c e  t e a che�-6. 1 o �  Ph a-be 
2 the />ample c o mp�ihed 20 v o l u n t e e �  t e a che � -6  t�om the e a � l i e �  
/>ample ,  7 o /.  wh om h a d  � e c e i ve d  />p a c e d  c u��i c u lum t � a.i...n.i...n g  
o ve �  a pe�i o d  o/. 2 ye a�/> ( g� o up 1) and 13 o /.  wh o m  h ad � e c e.i... ved 
m a -6-be d  c u � � i c ulum t�aining o ve� a p e � i o d  o/. 6 week/> ( g � o up 
2) . 

I nto�mation gathe�ing t e chn i q u e/> i n cluded di� e c t  o R-be � v a t i o n  
a n d  a ud i o � e c o �ding o t  t h e  c u��i c ui.um t � a.i...ning -be -6-bi o n -6  a n d  
the h UR h e q u e n t  -b c i e n c e  le -6/>0 n -6  o t  t h e  2 g � o up-6 o /.  t e a che� -6 ,  
a -6  well a -6  -bt� u ct u�ed inte� view-6 and a que-bt i o nnai�e. A h y h tem 
de vel o ped Ry Adam-6 ( 19 6 5) wa-6 u-bed t o �  the a n a l y h i h  o/. the 
tea chin g patte�n-6 o /.  R o th -bc�en ce le c t u � e � -6  and t e a che� 
g�adu ate-6. 

lhe �eh ult-6 o/. the -btudy �e vealed that R o th g�o up-6 o/. t e a che � -6 : 

( i ) indi c a t e d  th a t  they we�e U-bi n g  47 c o mpeten c ie-6 p�e-bent 
ed du�ing p�e-be � v i c e  t � a.i...ning with a * high * mean l e v e l  
o/. />U C Ce -6 -6,. 

( ii ) att�iRuted thei� c a paRility t o  u-be -buch c o mpe t e n c i e -6  
t o  p�e-be � vi c e  t�ainin g ,  and 

( ii i ) �epo �ted that the u-be o t  th e-be c ompe t e n c i e -6  had a 
• high • mean le vef o/!. in/-fuen ce en thei� o ve � ai.l le vel. o /.  
-bu c c e -6 -6  ah h ci e n c e  tea ch e � -6. 

lhe �e-bult-6 a l h o  �e v e a led that o /.  the 6 t e a c h i n g  patte�n-6 
with wh ich they we�e c o mpa�ed, the a ve � a ged t e a c h i n g  p a t t e � n -6  
o t  R o th g� o up -6  o /.  t e a che�-6 � e-bemRled m o -btly t h e  a c t u a l  te a ch 
ing patte�n-6 ot thei� �e-bpe c t i v e  l e c t u�e�-6. �o � e o v e � ,  o n  
a n  individual Ra-bih : 

( i ) the ( a ve � a ged ) /.un c t i o n a l  patte�nh o/. 75 o/ the 20 
tea che�-6 � e h e m R led the a ve � a ged /!.un c t i o n a l  patte�n-6 
o/ thei� �e-bpe c t i ve le c t u � e � -6,. a nd 

( ii) the ( a ve � aged) -bt� u c t u � a l  patte�nh o /.  18 o/ the 20 
t e a c h e � -6  �e-bemRi.ed the a ve � a g e d  h t� u c t u � a l  pa t t e � n h  
o/ thei� �e-bpe c t i v e  fe c t u � e � -6. 

1� o m  thih it wa -6 c o n c l uded that the tea che�-6 m o delled the 
t e a c h ing pa tienn-6 ot thei� le ciu�e �-6. 

( i ) 



I n  addiLi.on to h u ch /.indingh the /.oLlowing con c f. u h ion-6 well.e 
dll.awn /.ll.om the h t ud y : 

( i ) Both m a h h e d  and h pa ced e n q u i ll. y -oll.iented, h c ien c e  
C U!Z.IZ.i c u f.um t ll. a in ing did appeal!. t o  .B..e e /./.e c t i v e  me an-6 
/.oil. e n h u!Z.ing t e a che!Z. - U h e  o/. comp e t e n c i e h  p!Z.ovided 
d u ll.ing p!Z.i!.hl!.IZ.Vi ce tll.aining , 

( i i ) Poh i ti ve t ll. a n-6/.ell. o/. t ll. aining did appeal!. to h a ve 
IZ.l!.h uf.ted /.ll.om p!Z.ogll.amme-6 o/. t ll. a ining with the h am e  
o.B..je c t i vl!.-6 o /.  t h e  h y f.f. a.B..u-6 whi ch the gll.aduate-6 o/. 
t h e h e  p!Z.Ogll.amme-6 h U.B..h e q uentf.y u h e d . 

( iii ) P!Z.e h e!Z. v i cl!. t ll. a ining � n  h c i e n c e  t e a ch ing did l!././-l!.c t  
poh i t i ve t e a chell. a t t i t ude-6 towa ll.d-6 the t e a ching o/. 
h c ie n c e . 

( i v )  

( V ) 

( vi ) 

Pll.e h e!Z.vi cl!. tll.aining � n  h cien ce t e a ch ing did appl!.a ll. 
to in/.f. ul!.n c e  the t e a chl!.IZ.-6 1 own pe!Z.ceptio� o/. how 
ef.em e n t a ll. y  h ci e n c e  h houf.d .B..e t a ugh t . 

R.of.e modef.f.ing did appeal!. to .B..e a n  e /./.e c t i v e  m e a n h  
o /.  p!Z.omoting h p e c if-i c t e a c hing .B..e h a v ioull.-6 i n  tea c hl!.!Z.-6 . 

A f.though t e a che!Z. - p e!Z.ception-6 o/. the IZ.e commendation-6 
o/. theill. f. e c t ull.ell.-6 did a ppe al!. to in/.f.ul!.n c e  theill. own 
con c e p t h  of- how h c i e n c e  h houf.d .B..e t a ught moll.e than 
the a c t u a l.  £..€-h a vioull.-6 o/. theill. f. e c t u ll. e ll.-61 the .B..e h a v 
ioull.-6 ol- t h e i ll.  f. e c t u ll.ell.-6 did appeal!. to h a v e  in/-f.ul!.n ced 
theill. own t e a ching patte!Z.nh moll.e t h a n  theill. own IZ.l!.com 
mendation-6 . 

( vii ) 7he t e a chell.-6 1 a.B..if.it y to con tll.of. pupif.-6 dull.ing h ci e n c e  
c f. a h hl!.h d i d  appeal!. t o  h a ve t h e  h igh e h t  f.e vef. o/. 
in/.f.u e n c e  on theill. o ve ll. a f.f. f. e v e f.  ol- h u c ce h h  ah h c ien c e  
t e a chell.-6,  

( vii i ) 7 he t e a c h e ll. h ' own knowledge and unde!Z.h tanding o/. 
h c i e n c e  did appeal!. to .B..e f.e-6.6 in/.f.u entiaf. on theill. 
h c i e n c e  t e a c h ing h u c c e h h  than wah thl!.ill. own a.B..if.ity 
to t e a ch wh a t e vell. h c ien c e  they knew . 

( i i ) 
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INTRODUCTION 

Sci ence curriculum courses have now become a familiar compon

ent of many teacher-training programmes . The presupposition 
which undergirds all such programmes is that whatever is 

taught will: 

i ) be learned by the trainees, and 
ii) be subsequently employed by them in the context of 

the classroom. 

Numerous studies have examined the effects of various aspects 
of science curriculum training on the subsequent practices 

of teachers, and many have yielded favourable results . How-
ever, 

have 
most studies, whether preservice or inservice in focus, 

been set largely within the con£ ines of the training 
period itself and have been concerned with immediate or very 

short- term effects. Consequently, whether or not science 
teachers persist i n  "using" their training is generally 

unknown. The need for studies focusing on the effects of 
training on the subsequent behavi ours of science teachers 
has been emphasized by Parish (1 968 ), Brown (1 977), and 

Campbell and Okey (1 977) . 

The present study attempts to bri dge the gap between "short
term" and "long-term" studi es by examining the relationship 
between preservice trai ning i n  elementary sci ence teaching 

and subsequent classroom practices of the programmes graduates 
after a period of 6 months as year-one teachers. 

However, i nterwoven in any presage/process investigation 

are a number of "hi dden" variables. Whether a teacher uses 
competenci es gained, or taught, duri ng preservice traini ng 
could be due to a number of factors other than training -

i ncluding for example, the training received in other curri c

ulum courses, or results of tri als and errors withi n  the 
classroom. They could also be due to the models of teaching 

behaviours observed in other teachers (prior, during or after 

training) and to percept ions of the teaching strategies that 

1 



should be employed. 

Accordingly, the study not only investigates the correspond

ence between the competencies learned and teaching strategies 

used by the year-one teachers and those taught during preserv

ice training,but it also seeks to establish: 

( i the extent to which the year-one teachers perceive 

their capabiity to use such competencies and teaching 

strategies to be directly attributable to training, 

and 

( ii) the relevance of preservice training to the teaching 

situation as reflected in the year-one teachers' belief 

that science curriculum training enhanced their overall 

level of success as science teachers. 

In other words, the study sets out to test, in a relatively 

modest fashion, the way in which a specific programme of 
science teacher - training affected the subsequent classroom 

practices of the teachers who had graduated from it. Necessar
ily, it also attempts to arrive at some explanation of the 

results achieved. 

The study itself is organised into 6 chapters. The first 
chapter examines the problem in broad perspective, incorp
orating a review of the relevant literature. Chapter 2 

deals with the problem specific including certain theoretical 
implications and research findings related to the problem . 
Chapter 3 on methodology, describes the procedures of sampling, 

data collection, and data analyses. The findings of the 
study are presented in Chapters 4 and 5 ,  while chapter 6 

deals with a discussion of the findings and conclusions of 
the study. 

2 



CHAPTER 1 

REVIEW OF THE LITERATURE 

The purpose of this chapter is to present a review of the 

literature pertinent to the study. The study itself deals 

mainly with the contents of "process oriented" training 

of preservice elementary science teachers and the students' 
subsequent application of this training after a period 
of 6 months as year-one teachers. I t  also investigates 

the effects of observational learning on the teaching 
patterns of the teacher-graduates. Accordingly, the chapter 

focuses mainly on research into the effects of various 

aspects of process oriented training on the ensuing compet

encies and teaching behaviours of elementary science 

teachers. I t  also covers some of the relevant research 

into the effects of observational learning and microteaching 
on the teaching behaviours of science teachers - primarily 
at the elementary school level . 

To date, the vast majority of research dealing with the 
effects of process oriented training for elementary science 

teaching on subsequent teacher- practice has emphasized 

either: 

i ) 
ii) 

(iii) 

specific skills, 
competencies, or 
teaching behaviours. 

I t  has also tended to have been confined to either pre

service or inservice teachers. The findings of these 

studies, though generally encouraging, leave open the 
question 
behaviours 

whether the skills, co�petencies, and teaching 

training 

or not. 

that 
will 

teachers initially employ 
persist over a substantial 

as a result of 
period of time 

3 



The existing research has reported increases in the know
ledge of process skills gained from process training (Wilson 

1 967; Brei t and Butts, 1 969; Sabulao, 1 97 3; and Campbell 
and Okey, 1977) . Further, Jaus (1975); Brown (1977); 
Campbell and Okey ( 1 977); and Bluhm ( 1 979) also reported 

that training with "hands-on" activities designed to teach 
science process skills, led to substantial improvement 

in the preservice teacher' s ability to use such skills. 
However, the increase in the use of process skills is not 
restricted to hands- on instruction. For example Riley 
(1979) found that preservice teachers' competence in select
ed process skills could be improved by either a "hands

on" or a "non-manipulative" approach to training. 

Fletcher (1969), and Menzel (1968 )  also found no significant 

dif f erences in the performance of teachers trained by differ

ent instructional methods. Fletcher compared "student
centre�' versus ' 'teacher-centere�' instruction in elementary 

science methods classes. Menzel, on the other hand, corn-
pared the effects of f our alternative procedures: -

( 1 ) " active instruction," 

( 2 )  " passive instruction involving a reading situation" 
(3) " alternating active instruction with passive instruction" 

and 
( 4) " combined active and passive instruction" all concerned 

with teaching the processes of classif ying and measur
ing. 

I n  the study no signif icant dif f erences were f ound between 

the groups f or classifying while any dif f erences that were 
f ound for measuring were restricted to the groups which 

received "alternating active and passive instruction. " 

Other research showed that teacher subjects not only 
acquired the process skills for which training was provided 

but they were also more willing to use these skills in 

the classroom than those who were not so trained (Wilson, 
1967; Jaus, 1975 and Cotten et af., 1978). Jaus f ound 

4 



that "few teachers were willing to provide instruction 

to children in areas in which they had very little compet

ence. " However, " prospective elementary teachers " who had 

participated in training in "integrated p roce s s  skills" 

"wrote significantly more instructional obje c t ive s  designed 
to teach [such] skills to children" than did teachers who 

were untrained in these skills. These same trained teachers 
also "designed instructional materials" to bring about inte

grated skill acquisition in the children they taught. 
(These findings also parallel those of Campbell and Okey 

1 977) . The untrained teachers in the study although they 
desired to teach integrated process skills were unable 

to either plan for it or do it. Jaus concluded, not alto
gether surprisingly, that the teaching of process skills 

requires both "will and skill". 

Zei tler ( 1 981 ) used both microteaching and model viewing 

for the teaching of process skills. The results showed 
that not only did the teachers taught by both methods show 

"significjlant gains" in the acquisition of these skills 
but they also "incorporated these ski l l s  in their l esson 
plans� 

In addition to such findings, science methods classes 

have been shown to increase significantly preservice teach
ers ' ability to use in class "background information"; 

child group experiments; and "children ' s observations, 
conclusions, 
e t  al., 1970) . 

and verification of conclusions" (Harris 

The findings of resear�h on the training of elementary 
science teachers and their subsequent teaching behaviours 

reveal that training generally results in positive changes 

in teaching behaviour. For example, Masla ( 1 968) studied 
"the effects of instruction in interaction analysis on the 

verbal inquiry patterns of e le me n t a ry s c ie n ce me thod s 

s t ude n t s �  He found that teachers trained in interaction 

analysis asked more "open-ended questions" and engaged 
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in "a signi f icantly greater proporti on of unpredictable 

responses" than those who were not. I n  addition to thi s, 
research alied to Flanders I nteracti on Analysi s  generally 

found that teachers trained in i nteracti on analysi s: 

( i ) used more praise ( Simon , 1 966; 

Bondi, 1970); 
Hough et af., 1 96 9; 

( i i )  were more i ndirect in their teachi ng ( F i nske, 1 96 7; 

Kirk, 1 967; Houghet af. . ,  1 969; Simon , 1966; 
Parish , 1 968; and Bondi, 1 970); 

(i i i )  encouraged more pupil talk (Fi nske , 1 967; Masla , 

1968; Houghet af. . ,  1 969; Parish , 1968 ;  and Bondi 

1970). 

iv) were more flexi ble in their teaching (Finske , 1967); 

v ) used less criticism (Simon , 1966; 
1969; and Bondi, 1 970) . 

Hough et af. • , 

I n  addition , Pari sh (1968) f ound that the pupi ls of such 

teachers "i nterjected their i deas more f reely into discus

sions than did the pup ils of teachers not trai ned i n  i nter
acti on analysi s". These f i ndings coi ncide with those of 
Hough et af. ( 1 969) and Bondi ( 1970), where it was also 

f ound that i nteracti on analysi s  trai ned teachers used less 

lecturi ng than those who were not so trained. 

Despite the popularity of Flanders I nteracti on Analysi s, 

predictably, not all research on the e f f ects of training 
on the teachi ng behaviours of elementary sci ence teachers 

involved training in i nteracti on analysi s. Kondo ( 1 968 ), 

and Porterf i eld (1 969), usi ng learni ng materi als f rom 
"Sci ence Curri culum I mprovement Studies" (SCI S), studi ed 
the e f f ects of training on the questioning behavi ours of 

science teachers . Kondo f i rst found that i ndividual teach
ers showed "di f f erences in the cornplexi ty of quest ioning 
patterns". He also found that the manner i n  whi ch a 
teacher approached a lesson i nfluenced the ki nds of quest

ions that were u se d  more than the type of lesson i tself. 

Porterf i eld, on the other hand, found that teachers trained 
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in the SCIS programme used more "translation, interpretation, 

analysis, synthesis and attitude or value questions" than 

the u n t ra i ne d  g ro u p. A l though both g r9ups u se d  a h igh p rop
ort i on o f  re ca l l  que s t i on s ,  the t ra i ne d  g roup u se d  propo rt i -
ona l l y  fewe r - 34% as opposed to 44% by the untrained group . 

Schmidt (1969) also studied the questioning behaviours 

of teachers . After an enquiry-centred course of "new 

science" his teachers used more divergent questions, and 

asked fewer recall and convergent questions than before. 

7 

Using a somewhat different approach, Simmons ( 1973) used 
a programme "designed to be compatible to the objectives 
and philosphy of the Science Curriculum Improvement Study" 
(SCIS) . Simmons found that the teachers so trained "practic
ed more of the desired behaviours" than did the untrained 

one s . Berkely (1968 )  studied the effects of training 

in the OScAR technique on prospective teachers and found 
that it had a "positive effect" on their verbal behaviours . 

Sunal ( 1980) used a field experience to effect desirable 
teaching behaviours in his preservice teachers. 

The effects of training on the subsequent teaching behaviours 
of science teachers have also been investigated using video, 
audio, and written models as media for conveying specific 

teaching behaviours . Yeany (1977) found that the •teaching 

styles• of preservice elementary science teachers changed 
.. . . after training that employed a combination of the v1ew1ng 

of videotaped model lessons• and training in "teaching 
strategy analysis and planning" . Based on the results of 

this study Yeany recommended a curriculum which would inCLu

d e : -

i ) the"viewing of model science lessons" and 

ii) "systematic teaching strategy analyses" . 



Santiesteban and Koran (1977) used both video and audio 

models for the training of preservice teachers in science 

teaching skills. The results showed that both models were 

"effective in producing the types of behaviours displayed 
by the models". Newport and McNeill ( 1 970); Bruce ( 1971); 

and Moon ( 1971); all used written models as a means of 
promoting specific enquiry behaviours in elementary science 

teachers. Rezba (1971) and Rezba and Anderson (1976), how

ever, used a "written model" in conjunction with a "perceptual 
• 

model to convey desirable verbal behaviours to preservice 

teachers. After exposure to these models the preservice 
teachers displayed "significant changes• in their verbal 
behaviours. 

It would also appear that teachers may unconciously model 

the teaching behaviours to which they are exposed. According 

to Bandura (1977): -

OR � e� v at i o n a l  l e a �nin g � e l i e �  m ainly 
u p o n  two �ep� e � entati o n a l  � y � tem� - ima gin a l  
a n d  ve�R a f . S o me Reh a vi o u �  i �  �et a ined 
in image�y . S e n � o � y  -'>i..i..m u f a t i o n  a c ti va t e �  
� e n � a t i o n-'> t h a t  g � v e  � � � e  t o  pe� cepti o n �  
o t  t h e  e x te � n a f  e ve n t � . A �  a � e � ult o t  
�epeated e xp o � u� e ,  m o de l..i n g  � t imul..i e ve n t
u a l l y  p � o d u c e  endu�ing, � e t � i e v a RI..e i m a g e �  
o t  m o deled pe�to�man c e � . On l a t e �  o c c a � i o n �, 
�ma ge� ( c ent�ally a� o u � ed pe� ce pt i o n � ) 
c a n  R e  � ummoned up o t  e ve n t �  t h a t  a � e  
ph y � i c a l l y  aR�ent . (p. 2 5) 

This phenomenon was confirmed by Freyberg e t  a l.. (1974) . 

In their study of "the vicarious learning of skills in a 
microteaching programme" they reported changes in the teach

ing behaviours of 11participants" "even when they were only 
observers and did not practice the skills concerned". 

Not only has model viewing been reportedly effective in 

changing the teaching behaviours of preservice elementary 

science teachers but so also has been the use of microteach-
ing. De Marte ( 1 9 7 1 ) used microteaching along with video-

taped models to change the verbal behaviours of second 
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and third grade science teachers. Steinbach and Butts (1969) 

compared the behaviours of preservice teachers during mic ro-

teaching practice sessions involving on 
teachers and on the other, children . 

the one h�md, pee r 

The results showed 
that, with small exceptions, the teachers who taught peers 

"developed competencies and attitudes similar to those who 

taught children" . Those who taught children however, tended 

to teach in a "  more indirect" manner , used "more questions", 
and "more clarifying of pupil responses". Those who taught 
peers displayed more "overt silent activity" and te nded to 
roc u s  more on'student talk•and �larification of ideas� 

Wright et al. (1969) st udied the e ffe cts of m i c rotPa ch i ng on 

the verbal behaviours of preservice teachers . 

of the authors: -

In the words 

7he mic�oteache�� advanced con�ide�atly 
�n thei� agility to co nceptualize thei� 
own and othe� teaching g ehavio u� and thi� 
might p�ovide to� them thei� g�eate � t  
l o ng te�m gain , 7hi� l e d  them towa�d� 
an inc�ea�ing tacility in �tating �pecitic 
o gjective�, p�edete�mining teache� �t�ategy 
co ng�uent with the � e, and evaluating thei� 
teaching twoa�d� � uch o gjective � .  I t  
� e emed that thei� teaching � howed a m o�e 
g u �ine � � - like app�oach and a g�ow�ng 
eco n omy ot p�e � entatio n .  7he�e wa� a 
n o ticeagle � hitt ot co nce�n t�o m co ntent 
to teaching �t�ategy . 

Wright, Nuthall and Lawrence, 1969 
pp 72 -73 ) .  

Admittedly, most of these studies have been relatively short
termed and most have been specifically aimed at either the pre

service or inservice teacher. Nevertheless the findings 
indicate that teachers do practice (at least initially) comp

etencies and teaching behaviours for which they have been 
trained. 



Whether or not these behaviours persist after a substantial 

period of time in the natural classroom is generally unknown 

at the moment. Parish ( 1 968), Brown ( 1 977), Campbell and 

Okey ( 1 977) and Yeany ( 1 977) have mentioned the need for 

research in this area . 

The present study, recognizing the latter point, seeks 
to wed the two issues of training, and the persistence 

of the effects of training . Accordingly, it investigates 

first the training and second, the classroom practices 

of elementary science teachers after a period of six months 
as year-one teachers. Third, it seeks to discover whether 

or not the teaching behaviours of the first-year teachers 

are affected by: -

( i the science teaching behaviours to which they were 
exposed at Teachers College or prior to Teachers 

College; or 

( ii) their own perceptions of the manner in which element
ary science should be taught . 

Fourthly, it seeks to ascertain the extent to which the 

first-year teachers attribute their skills, competencies, 
and teaching patterns to preservice training for science 

teaching. 

A detailed description and general discussion of the problem 
follow in Chapter 2 .  

10 
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CHAPTER 2 

STATEMENT AND DISCUSSION OF THE PROBLEM 

This chapter is concerned with the statement and general 

discussion of the research problem . The first part of the 
chapter presents an outline of the issues with which the 

problem deals . In the second part of the chapter these issues 
are discussed in relation to certain theoretical implications 
and research findings which have a direct bearing on the 
problem . 

I 
The problem itself is multidimenSional . At heart it is 

concerned with the correspondence between science curriculum 

training and first- year teacher- practice . However, the 

connection between teacher- training and first- year teacher
practice is a complex one . The underlying logic however, 

is straightforward: If training is to be utilized by teachers 

it must first be learned, presumably then, whatever is learned 

ought to correspond, in some way, to what was taught . 
a number of questions follow . 

If so, 

Firstly, having completed a programme of training, will first
year teachers necessarily employ the competencies for which 
provisions were made during training?. Secondly, if these 

competencies are employed, to what extent is this due to 
the actual process of training?. Furthermore, and thirdly, 

how will the employment of these competencies influence the 

overall level of competence required by the first-year 
teachers in their respective teaching situations? . Fourthly, 
are the teaching patterns of the first-year teachers those 
that were recommended by the lecturers during trai:1ing or 

are they the result of some other factor?. Are they, for 
example, the result of the learning that was received by 
the teachers during the process of training?, or sixthly, 

are they the result of the teaching patterns which the teach

ers observed in their past instructors (either at Teachers 
College or prior to Teachers College)?. Seventhly, to what 
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extent are the teaching patterns of the first-year teachers 

attributable to the actual process of training? . Eigh�y, 
to what extent are the teaching patterns of the teachers 

attributable to the teaching patterns that they observed 

in their instructors either at Teachers College or prior 

to Teachers College? . Ninthly, and finally, what part does 

the first-year teacher's own concept of the manner in which 

he or she should teach play in determining his or her part
icular style of teaching? . 

These are the main issues with which the study deals. The 
following part of this chapter covers a general discussion 
of these issues in the light of certain pertinent theoretical 

considerations and research findings. 

The general assumptions which lie behind the provision of 

Teachers Colleges is that learning will occur and that this 

learning will be employed subsequently by teachers in the 
classroom situation . However, t he fa i l u re of  

teachers to use the training given a t  Teachers Colleges has 
been me n t i one d re pea te d ly. Wallen and Travers ( 1963), and Hoyle 

( 1 970) have each reported disparities between training and 
the subsequent teaching patterns of teachers. Hilliard (1968) 

Morris (1969), and Tibble (1972 )  have also noted disparities 
between educational theory and teacher - practice. This 

discrepancy between training and subsequent practice is not 
new. As early as 1949, Ryle distinguished between "knowing 
how" and "knowing that" . To Ryle, "knowing that" is referred 

to as "the stocks of truths [which one] acquires and retains", 
whereas "knowing how" entails the ope ra t i on a l i za t i on o r  

"appli ca t i on " o f  t he "t r u th s  tha t  a re le a rne d ;· 

Concerning the same issue Gage (1 978) asserts that "knowledge 
how" does not necessarily follow from "knowledge that" and 

gives the following example: -



We m a y  kn ow that �ei nto� ce� � � t �en gthen 
� e � p o n � e �  P..ut noi know how io �eint o � c e 
a pupil � o  a �  i o  � i �engihen ihe c h ild ' �  
iende n c y  i o  pa�ii cipaie in c f a � �  di � c u � � 
i o n � . Simif a � f y ,  we may kn ow that 
c�iti ci�m in ve�y � m a i l  amouni� m a y� 
g o o d t o �  the a chie vement ot m o � e  a c a demi c 
a l l y  o �iented pupil� gut n o t  k n o w  h o w  
t o  l i m i t  o u� c�itici�m t o  th o � e  � m ai l  
a m o unt� t o �  t h a t  k i n d  ot pupil . 

(Gage, 1978, p .  44) . 
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In addition to the hiatus that seems to exist between teacher
training and teacher-practice, Principals and Heads of Depart

ment • s frequently complain that novice teachers often fail 
to use many of the skills and competencies necessary for 
effective teaching . As a result, the general level of their 

success as teachers is thought to be reduced . The salient 

issue here is whether or not the skills and competencies 

presented during training coincide with those required by 
the teachers in their respective teaching situations . 

But beyond the expectations of teacher-educators that learning 
will result from training lies another - that the mechanisms 

used for teaching will bring about that learning . The working 
of these mechanisms however, is a matter of contention even 

among theorists . 

• 
For example, Bruner ( 1 961 and 1 966) , takes a cogni ti vistic 

approach to instruction where learning is viewed as leading 
to 11 the achievement of knowledge or skills11 and 11discovery 

learning11 is the desired medium . To Bruner efficient instruc
tion is characterised by learning experiences which: 

( i ) 

( ii) 

(iii) 

provide individuals with appropriate motivation to 
learn within the learning environment; 

11are structured so that they can be most readily 
grasped by the learners; .. 

are sequenced in such a way that learning is facilit
ated; and 

·------- -----------------------



( iv) 
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provide the learners with "intrinsic rewards inherent 
in solving complex problems for themselves" . 

According to Bruner, the benefits which may be derived from 

"discovery learning" are: -

i ) 

ii) 

(iii) 

( iv) 

an "increase in intellectual potency", 

a "shift from extrinsic to intrinsic rewards11, 

"learning the heuristics of discovery, " and 

an "aid to memory processing" . 

But not all proponents of the cognitive approach to instruct
ion are in total agreement . Ausubel ( 1 968 )  has expressed 

some reservations about "independent discovery" and advocates 

the use of other instructional procedures including the 
"expository" method . Others like Hunt ( 1 966) and Torrance 

( 1 966), have openly opposed "pure discovery" as a form of 
instruction and are more in favour of "guided learning" . 

Unlike cognitive theorists, advocates of Behaviour Modificat
ion such as Skinner (1 968), and Bandura (1 969) are more 
concerned with the behaviours that are exhibited by indi vict
uals . 

Skinner views effective instruction as entailing a situation 
where: -

( i ) 

( ii) 

( iii) 

tasks within the programme are analysed into manage

able steps each of which adequately prepares the 

student for a subsequent learning task; 

learning experiences allow students to work at their 
own pace; and 

each correct response is immediately followed by 
positive reinforcement which could be either intrinsic 
or extrinsic. 

By contrast, Rogers ( 1 969), and Maslow ( 1 968 ) take a Human

istic position with respect to instruction. They emphasize 
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self- initiated learning that is relevant to the learner, 

and which takes into account affect as well as cognition. 

The emphasis is always on the learner who is free to choose 

his own learning task and to decide when and how it should 
be learned . 

Gagne ( 1 970), a proponent of "hierarchical learning", sees 
effective i n s t r u ct i on as ne ce s s i ta t i ng "a systematic plan". 

His system of instruction demands the taking into account 

of conditions "within" the learner such as "the developmental 

readiness" of the learner, and "previously learned intellect

ual skills", as well as conditions "external" to the learner, 

for example the "arrangement" and "timing" of learning events. 
To Gagne, the 9 steps of instruction are as follows: -

1. (iai ninq and 
e x te11.na.f. �Jtimu.f.u -1 
a t t e n t i o n a.f. �J e t . 

c o n t11.o.f..f.inq a t tenti o n .  A.n 
aii.O U!Je -1 the app11.0p11.i a t e  

2 .  I nto11.minq the .f.e a11.ne11. ot e xpe cted o ut -
c o m e -1 . C ommuni c a t i o n ,  u!Ju a.f..f.y ve11.R a.f., t e.f..f.-1 
the .f.e a11.ne11. a R o ut the kind ot p e11.to11.m a n c e  
he wi.f..f. R e  a R.f.e t o  d o  atte11. h e  h a -1  .f.ea11.ned . 

3 .  Stim u l a t ing 11.e c a.f..f. oL 11.e.f.e vant p11.e11.equ i-1 -
ite caPaRi.f.i t i e -1. 7he .f.e a11.ne11. i -1  11.eminded 
ot the 11.e.f.e vant int e.f..f.e c t u a.f. �Jki.f..f.-1 , and a.f.-1 o 
ve11.Ra.f. k n o wled g e ,  he h a -1  p11.e v i o u1J.f.y .f.ea11.ned . 

4. P11.e -1 e nti nq the -1 t im u.f.i inhe11.e n t  t o  the 
.f.ea11.ninq t a -1 k .  !he pa11.t i c u.f.a11. -1 t im u.f.i t o  
whi ch the new.f.y .f.e a11.n ed pe11.t o11.m a n ce wi.f..f. R e  
di11.e cted a11.e di-1p.f.ayed . 

5 .  Otte11.in g  guidan ce to11. .f.e a11.nin g .  li-1 ua.f..f.y 
Ry v e11.lal c o mm un i c a li o n -1  lhe le a11.ne11.1-1 thinking 
i-1 di11.e c ted Ry p11. ompt-1 011. hint-1 un ti.f. the 
e -1 -1 entia.f. pe11.t o11.man ce i-1 a chie ved . 

6 .  P11.o viding teed Ra c k .  !h e .f.ea11.ne11. i -1  
into11.med o t  the C OII.II.e c tne!J-1 o t  h i -1  new.f.y at tain 
ed pe11.to11.m a n c e . 

7 .  A.pp11.ai-1 ing pe11.to11.m a n c e . Opp o11.t unity 
i-1 p11.o v ided to11. the .f.e a11.ne11. to ve11.ity h i -1  
a chievement in one 011. m o11.e -1ituati o n -1 . 

8.  flaking p11. o vi �J i o n -1  to11. t��.an�Jtell.aRi.f.i t y .  
A.ddi tio na£ e x ampfe-1 a11.e u-1ed t o  e-1lalfi -1 h  
in c11.ea -1 e d  gene11.afiza Rifity ot the newfy 
a cqui11.ed c apaRifit y .  

9 .  I n�Ju11.ing 11.etent i o n . 
a.f.-1 o m a de to11. p11.act i c e and 
capaRifity -10 that it wi.f..f. Re 

P11.o v i �J i o n -1  
u -1 e  o t  the 

11.ememR e11.ed .  

(Gagne, 1 970, p .  304) . 

all.e 
new 
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It is certainly not uncommon to find the "discovery learning" 

of Bruner, the "experiential learning" of Rogers, the rein
forcement principles of Skinner, the "hierarchical learning 

types" of Gagne, and other instructional theories (in part 
or in their entirety) incorporated into teacher- training 

programmes . However, whether the instructional procedures 

employed by teacher- educators themselves conform to any one 

instructional position is an empirical question. On face 

value, it appears that a common practice of teacher-educators 

is to provide teacher- trainees with a theoretical knowledge 

of teaching- i . e .  strategies of instruction; techniques 
of questioning; methods of class motivation, management 
and control; factors and conditions which facilitate learning, 
and so on -and intersperse these theories with: -

( i) periods of practical activities such as simulated class
room interac�ions; peer-teaching; films; videotapes 

and direct observation of aspects of teaching processes; 

microteaching;and the like; and 

(ii) actual periods of classroom practice . The goal of 

the entire process be ing tha t the competen c ies a nd tea ch ing 

s t ra tegies p resented d u ring t rain i ng w i l l  be emp l oyed by the 

g ra d ua tes of these t ra i n i ng p rog rammes in the c la ss room s i t 

ua t i on. 

But using a particular style of instruction for the present
ation of training is one thing. Whether or not this style 
of instruction is effective in producing the intended learning 
is another. Similarly, the exposure of teacher- trainees 

to specific competencies, and teaching strategies is no 
guarantee that all of these competencies, and strategies 
will be subsequently employed by them, or that, as teachers 

they will persist in using these competencies and teaching 

strategies in their subsequent teaching . In other words, 
there is no guarantee that any lasting transfer of training 
will occur. Some of the earlier studies on transfer of train

ing have produced considerable experimental evidence to show 
that positive transfer of training can occur (Baker and Wylie, 
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1 950; Gagne and Baker, 1 950; Rossman and Goss, 1 95 1 ; and 

McAllister 1 953) but other studies have shown that positive 
transfer of training does not a lways occur (Hilgard 
et af. . , 1 954; Battig, 1 956; Burack and Moos, 1 956; Battig 
e t  af. . ,  1 957; and Hoffeld, 1 957). 

While the teaching practices of first-year teachers may be 

a direct outcome of the training given, there are a number 

of other logical possibilities to which they may be due . 

Firstly, the skills and teaching competencies that year-one 

teachers employ, although similar to those for which provis

ions were made during teacher training, may have been develop
ed by trial and error within the classroom. 

Secondly, the teaching behaviours of the teachers may be 

in accordance with their own concepts of the course of action 

appropriate for a teacher to employ . There are a number 

of reasons why this could be the case. Although the teacher 

may set out to practice the teaching behaviours that he was 
taught to use, the actual nature of the classroom interactions 
themselves could influence his teaching behaviours to the 
disadvantage of the original intention . 

After studying the teaching processes of preservice elementary 

science teachers, Irwin and Butts ( 1 972 )  concluded that the 

teaching behaviours of their teachers were "influenced more 
by the children taught than by the actual instructional task" . 
Apart from this, the rapid pace* of classroom transactions 
often leaves little room for reflection about prescribed 
teaching behaviours . According to Jackson (1 968): 

* 

A t  the � impf.e � t  f.evef. it � e em� the tea c h e �  
i� j u � t  t o o  R u � y  t o  Re R o th e � e d  with the i n t e f. f. 
e c t uaf. and pedag o gi c a l  t � i f. f. �  ot f. e a � n i n g  t h e o � y  
and p�e c i � e f. y  de tined oRje c t i ve � .  la ced with 
iwen t y  o� t h i � t y  � e � t fe � �  � t ud e n t �  he h a �  
e n o u gh t o  do wi t h o u t  wo � � y i n g  a R o u t whe t h e �  

Adams ( 1965 ) ,  a n d  Rowe ( 1 974 ) h a ve also observed th i s  rapid pace of 
cla s sroom i nteractions. 



hi-1 £.. e.ha v i o u11. i-1 in a c c o 11.d with the. p11.o n o un ce. 
me .n t-1 o t  the. the. o11.i-1t-1 • • • •  ( P. 1 66). 
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The tendency of the teacher, at first, is to use behaviours 

appropriate for meeting the needs of the situation as it 

exists at the time . Later, when the class is better known, 

behaviours that evoke desired responses, or achieve desired 

objectives, are used and those that do not are avoided . 

Thirdly, the year-one teachers may be practising the teaching 

behaviours that they received from the teacher- training 
process but these behaviours may not necessarily be the learn
ing that was intended by the teacher- educators . There are 

two possible causes for this "unintended learning" . Firstly, 

the content of the training that is transmitted by the teacher

educators may differ from that which is received by the teach
er - trainees because whatever learning is received by the 

teacher- trainees will depend on their own perceptions of 
what is being transmitted . Secondly, the style of present

ation of training may effect in the teacher-trainees a totally 
different type of learning than that which was intended by 

the teacher- educators, namely, observational learning . In 
the course of presenting instruction, the teacher- educators 

themselves are exhibiting particular patterns of teaching 

on which the teacher- trainees can model their own teaching 
behaviours . According to Good and Brophy (1 973) "the potent
ial for modelling effects exists at all times� Concerning the 
same phenomenon Bandura ( 1 969) has deduced from some of his 
earlier studies that an individual's "exposure to modelling 

influences" may result in his acquisition of "new response 
patterns which did not previously exist in his behavioural 

repertoire" . 

that: -

Further, Bronfenbrenner (1 970) has reported 

the. p o t e n c y  ot the. m o de l  i-1 enh a n c e d  wh e n  the. 
£..e.h a vi o u11. e.x.hi£..ite.d i-1 a .1 afie.nt te. a t u11.e. -<.n the. 
a c t i o n-1 ot a g11. o u p  ot wh i c h the. [o£..-1e.11.ve.11.} a f11.e.ady 
i-1 011. a-1pi11.e.-1 to £..e. a m e. m£..e.11.. (P. 1 34). 
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Certainly this factor could be operative in the case of 

the teacher- trainees . Further, the possibility of teacher

trainees modelling the teaching behaviours of the teacher
educators is credible in light of the fact that knowledge 
of how to perform a task is no guarantee that one will be 

, 
able to practice this task in a practical situation . Gagne 

(1970) has stipulated that knowledge of a concept could 

mean "nothing more than the use of a new entity as a concept". 

This, coupled with the fact that students generally tend 

to follow a set of actions rather than a set of ideas 

(Bryan and Walbek, 1970) could provide explanatory power 

to the argument that trainee teachers may model the teaching 
patterns of their teacher- educators . Subsequently the teach
ers though equipped with a knowledge of the instructional 

behaviours that are prescribed for use in the schools, w�en 

faced with the reality of teaching, may resort to instruct
ional strategies which they have actually seen in operation . 

Bronfenbrenner ( 1970) has repo rte d a "two - phase process" 

of "acquisition and performance" whereby behaviours may 
be "acquired" by observing a model but may not be used until 
a later time when cond it ions are s u i  t a ble for their 
use . This same phenomenon has been reported by Bandura 

and Wal ters ( 1970) and Bandura ( 1 977) . Because of this, 

another issue arises - that of year- one teachers' modelling 
the teaching behaviours of teachers to which they were expos
ed prior to Teachers College . If acquired observational 
learning can be stored and used at a later period of time, 
it can be reasonably assumed that the teaching behaviours 

of year- one teachers could either be based on the styles 
of instruction they observed at Teachers College, or prior 
to Teachers College . 

*McGoech (1 942 )  however, has theorised that new learning 
can actually contribute to the process of forgetting. Accord-

* From : Bugels k i , B . R . , The Psychology of Learn i ng, Henry Holt and 
Compa n y , New Y ork , 1 956 , pp . 3 0 3 - 3 37 .  
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ing to his "Theory of Interference", forgetting results 

because of the interference of subsequent learning on prev
iously learned responses. In light of this theory it would 

seem that the odds are in favour of the year-one teachers' 

modelling the instructional behaviours of their teacher

educators, since exposure to them is more recent . But, 

as early as 192 7  Pavlov noticed that learning or responses 

which had been forgotten or extinguished by subsequent learn
ing, "spontaneously" recurred at some future date . 

Later, a study by Hall ( 1955) showed that after 21 days, inter

polated learning materials had no significant inhibition 
on the recall of earlier learning. Also, Ausubel and Blake 

(1958) have found that learning materials interpolated 
immediately after (or given immediately before) a specific 

learning task had no significant impairment on the retention 
scores of the experimental subjects . It follows then that 

although there is a likelihood that year-one teachers could 
model the instructional behaviours of their teacher- educators, 

the possibility remains that they could also model the 
general patterns of teaching to which they were exposed 
prior to Teachers College. 

To sum up, the main points of the problem are as follows: 
Firstly, to establish: 

( i ) the extent to which first-year teachers employ the 
teaching competencies that they were instructed to 
use during science curriculum training; 

( ii) the extent to which capability to use these competenc
ies is attributed to training for science teaching; 
and 

(iii) the extent to which the employment of these competenc

ies influences the overall level of competence requir
ed by the first- year teachers in their actual teaching 
situations . 



Secondly, to establish the relationship between the actual 

teaching patterns of the first-year teachers and: -

( i ) the teaching patterns that they were instructed to 

use during science curriculum training; 

( ii) their own perceptions of the teaching patterns that 

they were instructed to use during science curriculum 
training; 

(iii) the teaching patterns to which they were exposed 
during science curriculum training; 
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( iv) their own perceptions of the teaching patterns to 

which they were exposed during science curriculum 
training; 

( v ) their own perceptions of the science teaching patterns 

to which they were exposed prior to Teachers College; 

and 

( vi) their own concepts of the course of action approp

riate for a science teacher to use . 

Thirdly, to ascertain the extent to which f irst-year science 
teachers attribute their own teaching patterns to: 

( i ) the teac:;hing patterns that they v1ere instructed to 

use during science curriculum training; 

( ii) the teaching patterns of their science instructors 

at Teachers College; 

(iii) the teaching patterns of their science teachers prior 
to Teachers College; and 

( iv) some other factor . 

However, because of the programme operating at the Teachers 

College that is to be used, a further dimention is added 
to the research problem . Some trainee teachers receive 

a more concentrated f orm of curriculum training than others . 

Because of this, another question arises : What ef f ect does 

the spacing or massing of training have on the first- year 

teachers ' use of instruction given during training? . Several 
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theories convey the idea that learning is promoted more 

by massed practice than by spaced practice . Two such theor

ies are the *Principles of Frequency and Recency formulated 

by Watson ( 1 878 - 1 95 8). According to the Principle of 
Frequency 'the more frequently a given response is made 
to a given stimulus the more likely it -w o u l d  be for that 
re sponse to be made to that stimulus . ' aga1 n  . According to the 

Principle of 

is made to a 

• Recency the more recently a given 

given stimulus the more likely it 

response 

would be 

for that response be made again : Thus long spaces between 

learning sessions would tend to decrease the likelihood 
of continuity of the same response from session to session . 

Thorndike ( 1 932 )** contended that frequency of practice 
was "inadequate" as an explanation of the "cause of learn

ing � In one of his experiments, blindfolded subjects were 

told to draw lines six inches in length and were given no 

reinforcement. After many such trials with no improvement 

Thorndike begun to reinforce responses by saying "Right" 

when respo!lses were within 1 I 4 of an inch of the correct 
length . Thereupon, responses began to improve . The conclus
ion that Thorndike drew from this and other experiments 

was that "the repeated occurrence of a situation, in and 
of itself, does not produce adaptive learning" . 

The preceeding experiment was one of a series of tests to 

which Thorndike subjected his Law of Exercise which asserts 
that, "other things being equal, the oftener a situation 
connects with or evokes or leads to or is followed by a 
certain response, the stronger becomes the tendency for 

it to do so in the future" . ( Thorndike 1 971, page 6) . 

The Law of Exercise subsumes two other laws !** the La\'1 of 
* Def i n i t i on s  based on an account by H i l l ,  W 1 nfred, F . , Lea r n 1 ng � 

Sur vey o f  P sychologi ca l I nterpretation s , revi sed ed i t i on , Chandler 

Pub l i sh i ng Company , Scranton /Toronto/London , 1971 ,  p. 3 7 .  
* *  Thor ndi ke ,  E . L . , The Fundamenta l s  o f  Learn i ng ,  F i r st AMS ed i t i o n , 

ruqs Pre s s  I nc .  New Yor k N . Y . 1 0 00 3 ,  1 97 1 ,  pp . 1 7 0- 206. 

* * *  Thor n d i ke , E . L . , Educati on a l  Psychol ogy ,  V o l  2 ,  

Publ i she r s ,  We s t port , Connect i cut , 1 9 70 , pp . 2 - 4 . 

Greenwood Pre s s  
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Use and the Law of Disuse . The Law of Use states that "v1hen 

a modifiable connection is made between a situation and 

a response, that connection ' s  strength is, all things being 

equal, increased" . This would suggest that, in a given 

situation, frequency of practice is beneficial for continuity 
in the learning of a specific task . The Law of Disuse states 

that "when a modifiable connection is not made between a 

situation and a response during a length of time, that 

connection's strength is decreased" . The implication here 

is that shortly-spaced practice sessions are beneficial 

for continuity in the learning of a specific task . 

Despite the controversy between the two theorists, Watson' s 
Principles of Frequency and Recency, and Thorndike ' s  Law 
of Exercise, each predict an increase in learning when 

practice is massed rather than spaced . The present research 

does not take any particular position as to the efficiency 

of the one type of practice in promoting learning over the 

other, but is rather concerned with the type of teaching 

performance which results from both situations . The real 
effica cy of massed training and spaced training will be 
determined by the correspondence between the c ompe te n c ie s  

and teaching behaviours that each group of year- one teachers 

display in the classroom, and those that were presented 

to them during the process of science curriculum training . 

In its investigation of the many questions surrounding the 

research problem, this study deviates from the general 
procedure of the formulation and testing of hypothese s .  
Instead, it maintains a purely exploratory position and 
seeks answers to the issues outlined in the previous part 
of this chapter. 

The procedures by which these issues were investigated are 
presented in the following chapter . 



CHAPTER 3 

PROCEDURES OF DATA COLLECTION AND ANALYSIS 

Thi s chapter descri bes the procedures by whi ch the i ssues 
outli ned i n  Chapter 2 were i nvesti gated . They i nclude 

sampling, data collecti on, codi ng and data analysis. 

The study entai led the use of 1 Teachers College and 1 9 
schools i n  the North Island of New Zealand . In common wi th 

all i nstitutions, the Teachers College and the schools 

possessed the i r  own peculi ar organi zati onal structures 

and practi ces. Accordingly, the i nvesti gation of the re

search problem was constrai ned by the exi sting realities 
of the insti tutions in which the study was conducted. 

The salient operati onal problem thus became: " How , within 

the exi sting organi zational structures of the College and 
schools, could the broad research problem be tested? "  
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The i nve s t i gation of the relati onshi p  between preservi ce 
training in sci ence teach ing and subsequent teacher- practi ce 
requi red the acquisi tion of a vari ety of i nformat� on. 

Firstly, knowledge had to be gai ned about the nature of 
the sci ence curri culum training given to preservi ce teachers, 
and the manner i n  whi ch thi s  training was presented. Thi s  

would not only entail an exami nation o f  the contents of 

the sci ence courses taught, and the interviewing of lectur
ers responsi ble for training, but also direct observation 
of training sessi ons. I n  additi on, verificati on of the 

speci f i c types of teachi ng behaviours recommended by each 
sci ence lecturer for the teachi ng of elementary sci ence 
would have to be obtai ned, probably by a series of i nter

views . Vl i  th the nature of the sci ence training process 
and instructional methods determined, the subsequent task 

>lould be to establish correspondence between training pro

cesses and methods and fi rst- year teacher- practi ce .  Thi s 
second step would probably entail the observat i on of f irst

year sci ence teachers in their indivi dual teachi ng si tua t

i ons, as well as the administrat ion of a seri es of i nter-

views and a questi onnaire .  Necessari ly the investigation 



of these two phases of the study would entail a number 
of administrative decisions as well as require the co-oper

ation of the educational personnel involved in the study . 

It is the purpose of this chapter to outline how the exist

ing conditions in the Teachers College and the schools 

were used to provide a basis for answering the research 

questions . 

Phase 1 - Teacher Training 

This section of the chapter indicates the information needed 
for the first phase of the study and outlines how it was 

obtained. It also includes a description of: -

( i ) the procedures preliminary to the entry of the 
researcher into the Teachers College; 

( ii) the sample of science lecturers and preservice teach

ers; and 

(iii) the scope that the researcher was allowed after 
entry to the Teachers College. 

The information required for the first phase of the study 
was: 

( i ) the instructional methods used "on" the preservice 

teachers; 

( ii) the teaching competencies featuring in the science 

curriculum programme; and 

( iii) the teaching behaviours recommended as appropriate 
for elementary teachers by the science teaching 
staff . 

Before any of these data could be collected however , perm

ission to undertake the study was obtai ned from the author

ities. Thereupon the collaboration of the science staff 

themselves was sought and gained. The first phase of the 
study commenced in July, 1 979 and conti nued through December, 
1 97 9. 
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On the entry to the Teachers College, the researcher was 

allowed free access to all science curriculum classes and 

was at liberty to hold informal talks with both staf f and 

students during or after curriculum training sessions . 

She was also invited to attend the weekly planning sessions 

of the science staf f .  During these planning sessions, 
problems encountered in the teaching of science curriculum 

units were discussed and plans were made regarding strateg

ies of teaching to be employed and the contents to be cover
ed during the f ollowing week . This planning procedure 

was to ensure that all groups of teacher-trainees covering 

the same curriculum units, but being taught by different 

staf f ,  would be exposed to the full variety of instructional 
strategies . 

For this f irst phase of the study the sample comprised 
5 science staf f and 120 final-year students . The students 

were divided into 7 groups of between 1 5 and 1 9 members . 

Six of these groups consisted of non-science-specialists 
- - students specialising in subjects other than science 
but pursuing a course in science teaching as a compulsory 

part of their training . The remaining group comprised 

science- specialists students specialising in science 
as a major teaching subject . All groups were exposed to 

science curriculum courses that had the same basic object

ives but the schedules of training were dif f erent . The 
science- specialist course (group 1) extended over a period 
of 2 years (interspersed with science content courses), 

while the non-specialists received a version of the same 
course condensed into six weeks . 

With 7 groups of students involved, there was, of necessity, 

some overlap in class timetables . The sessions f or the 

6 groups of non- science- specialists occured within 2 six
week time blocks . During the f irst 5 weeks, 3 groups (of 
non- sci ence- speci alists) were scheduled, all receiving 

training during the same period of time . There f ollowed 

another 6 weeks period in which the remaining 3 groups 
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of non-science- specialists received their training (during 

the same time periods) . The training sessions of the 

science-specialists were not so intensely scheduled and 

occurred at times which did not overlap with the training 

sessions of the non- science- specialists. Nevertheless 

there were always 3 groups of students receiving science 
curriculum training at the same time. Because of the 

scheduling, a rnaj or dilemma at the time was to distribute 
the data collection sessions so as to obtain a realistic 

representation of the nature of the science training given 

to each group . Since it was impossible to observe all 

training sessions for any given group of students, three 
procedures were used to obtain the necessary information: 

( i ) direct observation and recording of training sessions 

in order to establish the instructional procedures 
by which science curriculum training was presented; 

( ii) examination of: 
a )  course outlines of the science curriculum programme 

and 

b) curriculum training sessions 
in order to determine the teaching competencies 

intended to be acquired by students during science 

curriculum training; 

(iii) inte�iews with College lecturers - in order to verify: 
J 

a) the types of teaching behaviours recommended 
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by them for the teaching of elementary science, 
and 

b) the teaching behaviours used "on" the science
specialists. 

The details of each step* follows . 

Investigation of Training Procedures 

Verification of the instructional behaviours of the science 

* I t  must be mentioned that a lthough these three procedures are dealt 
with sequenti a lly with i n  the text , duri ng actual i nvestigations 
the three tasks overla pped to a con s i derable degree . 



staff necessitated devising: -

i ) a method for recording classroom events, and 

ii) a systematic basis for the description of these events 

(detail provided later under "Coding and Analysis 

of Training Sessions"). 

There were three principle ways in which the events of 
the training sessions could be recorded. Firstly, they 

could have been observed on a firsthand basis and directly 

recorded as they occurred. This method however, had one 
major limitation: In any given classroom s it uat i on the 

observer is confronted with more information than can be 

assimilated at any one time. Consequently, attention 

must be confined to a few select events to the negation 
of whatever else is happening at the time. In compensation, 

the observer is actually experiencing the events as they 

occur and can gain a 'holistic' preview of the situation. 

Secondly, videotaping could be employed. Although providing 
the most c orrprehensive fo rm for recording classroom events, 

in the present case, cost and logistic considerations pre

cluded its use. 

Thirdly, audio-recording could be used. Although lacking 
the visual discrimination afforded by videotape, audio

recording can produce a reasonably accurate record of verbal 
exchanges taking place. Other advantages include economy; 

unobstrusiveness; portability; ease of replay, transcrib
ing and coding. 

Direct observation coupled with the audio-recording of 
classroom events was chosen as the most practical and 

inexpensive means of obtaining as complete a record as 
possible . A total of 7 training sessions w e re observed 
and audio-recorded for each group of teacher- trainees . 

Observational records consisted of audiotapes, class "hand
outs" ( Appe nd i x  0 ) , a nd a few n o te s .  

2 8  
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Having obtained a record of science curriculum training 

two other aspects of training remained to be investigated: 

( i the teaching competencies intended by the lecturers 

to be acquired by the preservice teachers as a result 

of science curriculum training; 

( ii) the teaching patterns recommended by 
for the teaching of elementary science . 

follows . 

Recommended teaching competencies 

the lecturers 

Description 

The teaching competencies were to be identified by examining 

the science curriculum course outlines and science training 
sessions . The course outlines used highly structured 

for�mats that could easily be followed during any given 

session . Not only did each training programme possess 

the overall course objectives but the course content of 

each programme was subdivided into lesson units . In turn, 

each of these lesson units carried specifications of its 
own specific objectives and also included a brief descript

ion of the instructional procedures by which these object

ives were to be achieved (i. e .  lecture, seminar, field 
trip, school visit and the like) . 

lesson units and training sessions 

teachers (science-specialists and non-

An examination of the 

of the preservice 

science-specialists) 
cies . They could 
as follows: -

revealed a number of common competen

be divided into two broad categories 

( i ) Competencies dealing with general aspects of science 
teaching: -

a) selection and appropriate use of science resource 
books and materials; 

b) modif ying materials to suit specific class needs 

or science activities; 



30 

c) programme and lesson planning; 

d) class motivation , management , safety and control ;  

e) the teaching o f  science process ski l l s; 

f )  use of a science teaching kit; 

g) extending the science programme beyond the classroom; 

h) programme and lesson evaluation; 

i) evaluation of pupil s' progress in science; and 

j )  col laborating with Science Resource Teachers and 

Heads of Science Departments . 

(ii ) Competencies dealing with personal teaching attributes 
of the preservice teachers themselves: -

The teachers ' own: 
a) knowledge and understanding of science as taught 

in the elementary schools; 

b )  motivation and abil ity to teach science; 

c) attitude toward the teaching of science; and 

d) ski l ls and confidence in the teaching of science . 

Recommended teaching patterns 

The present study required specific information about the 
amounts of lesson time the science lecturers intended f or 

preservice teachers to spend on both f unctional and struct

ural aspects of c lassroom interaction . Accordingly, the 

lecturers were to be interviewed using a structured inter

view requiring specification of the proportion of lesson 
time that first-year teachers were expected to spend on 
1 8 specific functional and structural transactions . They 

were: 

(a) "Functional transactions" 

i ) giving information about science; 
ii) giving information about sociation; 

(iii) giving information about organization; 



iv) promoting understanding about science; 

v ) promoting understanding about sociation; 

vi) promoting understanding about organization; 

(vii) doing science activities; 

(viii) doing sociation activities; 

( ix) doing organization activities . 

(b) "Structural transactions" 

( i ) teacher working with individual pupils and taking 
a leading role (emitter); 

( ii) teacher working with individual pupils and taking 

an attending role (target ) ;  

(iii) teacher as audience to individual pupils; 

( iv) teacher working with small groups and taking 
a leading role (emitter ) ;  

( v ) teacher working with small groups and taking 

an attending role (target ) ;  

( vi) teacher as audience to small groups; 

( vii) teacher working with the whole class and taking 
a leading role (emitter); 

( viii) teacher working with the whole c lass and taking 
an attending role (target); 

( ix) teacher as audience to the whole class . (See 

Appendix A for interview foremat). 

The science lecturers were interviewed at times that were 

most convenient for them . During the interview each lecturer 

was 
to 

first reminded that 
collect information 

the purpose of the interview was 
about the types of instructional 

behaviours that he recommended for teachers of e lementary 
science . The researcher introduced each task to the lectur

er, explaining any terms that were not fully understood . 

Thereupon the researcher and lecturer \vorked through each 

task in detail with the interviewee writing answers f or 

each question in the appropriate spaces provided on the 
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i nteview sheet . No t ime l im i t  wa s s e t  f or the i nterview . 

a nd s ubj ects were f ree to a s k  for c lari f i ca t ions on any 

poi nt s . 

After the admini strat i on of the i nterviews the r e s u l t s  

were tran s f erred from t h e  i nterview s heets  to tabl e s  prepa r 

e d  for th i s  purpose ( Table s  1 0a a nd 1 0b ,  Chapter 5 ) . Graph s  

were then cons tructed showing the amounts o f  l e sson t ime 

recommended by each l ecturer . 

Having obt a ined samp l e s  of the i n struct iona l behaviours 

u sed " on "  the pre service teachers ,  a nd havi ng a scerta ined : 

( i )  the teaching competenc i e s  f ea tu r i ng i n  the s c ience 

curri cu l um programme, and 

( i i )  the teaching patterns recommended a s  appropriate 

f or e l ementary sci ence teache r s  by the s c i ence teach

i ng s t a f f  the next s tep wa s the cod ing and a na l y s i s 

of the trai n i ng s e s s i on s . 

Coding and Ana lyi s of tra i n i ng s e s s ions 

The codi ng a nd ana l y s i s  of the even t s  of the tra i ning 

s e s s ion s neces s i tated a systema t i c  means for describing 

the se event s .  

G iven the nature a nd thrust of the s t udy the procedure 

developed by Adams ( 1 9 6 5 ) and subsequent l y  u sed by Adams 

a nd Biddle ( 1 9 7 0 ) wa s s e lected . A deta i led descript ion 

of thi s i n s trument , cod i ng procedure s , a nd a na l y s i s  of 

coded mater i a l  fol low .  

The Adams ' I n s t rument for the ana lys i s  o f  C l a s s room Trans a c 

t ions 
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I n  hi s s y s tem for the des c r i pt ion of c l a s s room event s Adams 

( 1 9 6 5 ) conceptua l i zed the c la s s room a s  a " soc i a l  s y stem "  

where " commun icat ion" i s  " a n  e s sent i a l  e l ement " . H e  divid

ed communicat ion proce s s e s  into a number of categor i e s  

i nto wh ich c l a s sroom events could b e  c l a s s i f i ed . The fol low_ 



ing account , lengthy because of i t s  s ign i f i cance to the 

study , i s  taken d i rectly f rom the or i g inal  work of Adams 

( 1 9 6 5 ) .  

7h� c la� ��o om can g �  cla� �iti�d ��adily 
� n o ugh a� a � o cial �y�t�m : � o cial in 
th� � � n � �  that it in v o l v� �  int��a cting 
individual � ,  and �y�t�matic in th� � �n � �  
that it i �  o�gani��d . H ow�v��, it � �  
� � v��€ly p�� 1 c� { l �n in { t� manit� �tatio n 
o t  l oth a�p� ct� . Within it, o�gani�ation 
�� uniq u�ly patt��n�d and int��a ctio n 
i� cha�a ct��i�tically ( an d  � v � n  m o�� 
uni q u �ly) ci� c um� c�it�d . 

7 o  th� �xt� nt that c la� ��o om� in 
g�n��al a� � o cial -t�havio u�al � �tting� 
can t� id�ntiti�d c o n �i�t�ntly, th��� 
mu�t t� � om�thing that gi v � �  th�m id�ntity 
a� c la� ��o om� . 7hi� id�ntity i� n ot 
v� �t�d � o l�ly in th� mat��ial ph� n o m�na 
in v o l v�d,  no� � o l�ly �n th� p��� o nn�l . 
R.ath��, it d��iv� � in la�g� d�g�� � t�om 
th� cha�a ct��i�ti c a ctiviti�� and th� 
p�� vailing t�ha vio u�� that ��p�at� dly 
o c c u� th��� . 7h� � �  l�ha vio u�� c omp�i�� 
th� " t�aching - l�a�ning" p�o c� � � .  I ��� �p
� c tiv� ot what i �  taught o� l�a�n�d,  
i��� �p� ctiv� ot h o w  it i� taught o� l�a�n 
�d , t�havio u� c o n c��n�d with t�a ching 
and t�havio u� c o n c��n�d with l �a�ning 
will t� manit� �t�d th��� . Wh�th�� o� 
n ot on� cho o � � �  to c o n c �ptuali� � thi� 
twin - lik� �l�m�nt a� th� otj� ctiv� o t  
th� �y�t�m i �  unimp o�tant . 7h� point 
t�ing mad� i� that · t�aching - l �a�ning "  i� 
an ot���vatf� t�ha vio u�af cha�a ct��i�ti c 
o t  th� cfa���o om � o cial �ituati o n . I t  
d�tin � �  th� � � � � ntiaf cha�a ct�� o t  th� 
� � t ting and may g �  a � � um�d to t� o mn � 
p�� � � nt . 

(ii v�n th� t�aching - l�a�ning tun cti o n  
o t  th� cfa� ��o om,  th�n n � c � � �a�ily " c ommu n 
icati o n " m u � t  t� a n  � � � � ntial �l�m�nt . 
I n  o �d�� that l�aching - f�a�ning may 
p�o c��d, c ommunicati o n  amo ng th� p��� onn�f 
o� t� twe �n th� p��� o n n e f  and th� a�tita ct� 
mu � t  e xi� t .  Witho u t  c ommunication ( d� tin �d 
�n it� t� oade �t te�m� ) ,  teaching - l ea�ning 
�� impo � �itfe .  

c o mmunicati o n  p�o c e � �  
tu�n , " in te�a ctio n� " 

�eq ui�e � ,  
am o ng the 

3 3  



pe11.1> onnef. . 7 he 11.e a11.e admittedf.y, commun 
icati o n  �>ituati on�> that d o  n o t  invo lve 
intell.pe ii. �J o naf. inte 11.actio n  ( e . g . 11. eading 
a £.. o o k, view4ing a /.ilm, etc . ) .  lioweve11. 1 
�> u/./.icient evidence e xi�>t�> to �J uppo11.t 
the co ntention that �> uch inte 11.actio n  
( admittedly mo �Jtly ve11.Raf. ) e xi�>t�> among 
the memRe11.1> o /.  the cla�J �J II. o om g11. o up ( Withall 
and Lewi�> 1 1 9 6 3 ). 

On the a�> �> umpti o n �>  
the p11.ece ding pa11.ag11.aph�> 
model o /.  the natu11. e  o /.  
�J etting ha�> £..e e n  devi�> e d  • 

co ntained in 
a co nceptual 

the cla�J �J II. O Om 

I n  the mo del the cf.a�J �J II. o om i�> e nvi�>ag
ed a�> a �>y�>tem o/. communicati o n  R ehavi o u11. �J : 
that i�>, a £.. o un da11.y-maintaining �J et o t  
inte11. - depende nt �J u£.. - unit�> o /.  communicati o n  
£..ehavi o u 11. �> . 7he �> e  Rehavi o u 11. 1>  invo lve 
the p e11. �J o nnel in inte11.acti o n  with each 
o the 11. . 7 he Rehavi o u 11. 1>  have ide nti/.iaRle 
chall.actell.i�Jtic�> and occu11. �> e quentiaf.ly 
..L n  dive11. 1> e  way�> . 

A �>  a /.i11. 1>t �Jtep ..Ln inte11.p11.eiing 
the · £..ehavi o u 11.al cha11.acte11. o /.  cla!> �J II. o o m  
�J etting�> w o 11. kaRle de /.initi o n �>  o /.  the 
£..a�>ic co ncept�> o/. communicatio n  and intell. 
actio n  �>ho uf.d Re unde11.taken . 

I nte11.acti o n  wif.f. Re 11.ega11.ded 
a h  a �> et o/. Rehavi o u 11. 1>  which R11.ing a£.. o ut, 
0 11.  can R e  f.eqitimate f.y inte 11.p11.ete d  a�> 
attempting to R11.ing aR o ut, communicatio n  
£..etwe e n  individual.�> . C ommunicatio n  he11. e  
may £..e ve11.Raf., phy�>icaf., 011. £..y �>ign �> 
0 11.  �>ignaf. �> .  7hu�> the /. o f. l owing kind �>  
o t  �>ituation�> a 11. e  amo ng tho �> e  encompa �> �> e d : 
conveii.�Jation�>,  di�Jcu �> �>i o n �>, a11.gument�>, 
/.ighting 1 �>ha king hand�>, f. ette11. w11.iting 1 
waving, and �>af. uting.  It i�> af.�> o 11. ega11.ded 
a�> an inte11.action when an attempt i�> 
£.. eing made £..y o n e  pe11.1> 0 n  to communicate, 
unkn own to an othe 11. . Simif.all.f.y, an •accid 
e ntal. • comment, �>ignaf. 0 11.  to uch 11.eceived 
£..y o n e  peii.�J o n  unkn own to the initiato 11.  
��> al �> o  11.ega11. ded a�> an inte 11.action, pll.ovid
e d  the11.e i�> £.. ehavi o u 11.af. evide nce ll.egi�>te ll. 
e d  £..y the 11.ecipient . 7 he p o �>ition tak en 
he11.e i�> ju �>ti/.ied mainf.y . o n  the g11. o und�> 
that it de f.imit�> the te11.m ..Ln a mann e 11.  
that i �>  n ot in con �>i�>tent with comm o n  u �>age 
and that it i�> empi11.icaf.ly via£.. f.e . 
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7he inte�p�etati o n  o t  � o th inte�act
ion and communicati o n  i� � a � ed ( a � the 
de tinitio n  w o u ld deman d ) on an o � � e� v 
ati o n a l  t�ame o t  �e te�ence . 7he tocu � 
in the main i� pl aced upon �ea dily o��e�v
a�le �eha vio u�� that can �e cla � �itied 
in te�m� ot thei� manite�ted te atu�e � . �� 
itying �eha vio u� in thi� way p�o vide � 
the j u � titicati o n  o t  the u�e o t  the ph�a � e ,  
communicati o n linte�acti o n  · �y�tem • . 

Cla� ��o om st�uctu�e 

In o�de� to p�o vide a me a � u�e o t  
co o �din ati o n  in the m o d e l ,  o n e  � egme nt 
ha� � e e n  de�ignate d St�uctu�e . A �  the 
te�m ha � � e e n  u � e d  he�e st�uctu�e me a n �  
a n  o�d e� that i� o � � e�ved to pe��i�t 
amo ng the communicating mem�e�� in the 
�y�te m .  7he o�etically, the n um�e� o t  
cla � ��o om mem�e�� in v o l ve d  i n  any o n e  
communicati o n  e xchange co u ld �ange t�om 
two to the total n um�e� in the g�o up . 

Du�ing ce�tain kind �  o t  e xchange� , how
e ve�, � ome mem�e�� may n ot �e in v o l ve d  
i n  the communicatio n n etwo�k a t  all . 

At othe� time� communication o t  any 
kind may �e completely a � � e nt . 7he � e  
ditte�e nt co ntingencie� h a v e  � e e n  accommo 
d ated in the model �y the p o �tulati o n  
o t  ditte�ent communicati o n  � u� - �y�tem� . 

C o mmunication linte�actio n  patte�n � 
occu� o ve� time ; they a l � o  occu� th�o ugh 
the individual� who a�e in the cla � ��o om 
�etting . [ ach o t  the � e  individual� at 
any o n e  time mu�t occupy a pa�ticula� 
l ocati o n ;  a point �n cla � ��o om �pace . 

st�uctu�e, then, may a l � o �e viewed 
a� a ge og�aphical di�t�i�ution ot the 
pe�� o n n e l . 7he�e i� a likelih o o d  that 
the di�t�i�uti o n �  wil l  al� o �how e vidence 
o t  change and v a�iati o n . 7hi� st�uctu�a l 
inte�p�etation o t  the cla � ��o om con�ti 
tute � the �pacial �t�uctu�e o t  the �etting . 

7he pe�� onnel in v o lved in the commu n 
ication linte�action �y�tem� ha ve geen 
identitied �n two othe� way�, ti��t 
acco�ding to the p o �iti o n �  they h o ld, 
a nd � econd acco�ding to the � o l e �  they 
play. [ ach will �e dealt with in tu�n . 
7wo "po �itio n � "  ha ve � e e n  �pecitied v � z . 
te ache� and �tudent p o � iti on� ( 7  and 
5 in 1 igu�e 3 ) .  
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7h�� e ditte�e nt c o mmuni cati n g  � o i e h  
a�e af h o  empl o y ed in t i gu�e 3 .  7he y 
ha ve ieen d e h i gnated ( 1) tmitte�, ( 2) 
7 a� get, ( 3 )  A udie n c e . 7 he y a�e inte g�a£ 
to the St�uctu�af c o n cepti o n  ot the c ommu n 
i cati o n l inte�acti o n  h y htem � n  that the y 
a�e identitied when the�e a�e chan geh in 
the c omp o h iti o n  o t  the c o mmuni cati o n  
h ui - h y htemh , 7 h e  E.mitte� � h  the pe�h o n  
c o mmuni cati n g  at the i n c epti o n  o t  the 
c ommuni cati o n li nte�a cti o n  h ui - h y htem . 7he 
7 a� get ih the pe�h o n  o� g�o up to wh om the 
c ommuni cati o n  i h  d�ie cte d . 7he A udience 
c o n h i hth o t  tho h e  memie�h who a�e atte nd 
�n g to the c o mmuni cati o n l i nte�a cti o n . 
A o n e  � o f e  h y htem c omp�i h e h  an audien ce 
o nl y  ( cfah h  watcheh tilm ) . A two � o l e  
h y h tem U h ualf y  c o n h i hth o t  a n  emitte� 
and an audien ce ( teache� f e ctu�e h htude nth). 
A th�ee � o f e  h y htem i n v o f ve h  an emitte�, 
a ta�get and an audie n c e  ( teache� dih ci 
plineh h i n g f e  p upil, othe�h watc h ) . 
Any Ce.n.hwL o� Pe�iphe�a£ h ui - h y htem d u�in g 
ith e x i hten c� muht maniteht at feaht 
one o t  the � o L e-;:;- it may o n  the othe� 
hand, maniteht two o� ail ot them. 

Both �ofe and p o h iti o n, ah the y  
ha ve i e e n  c o n c eptuaf ihed he�e, a�e c omp 
lementa�y . Any �ole can ie identitied 
a c c o�ding to whethe� i n c umienth o t  the 
tea che� o� htudent p o h iti o n  o c c up y  it . 

�emie�h ot any p o h iti o n  can ie identitied 
a c c o�din g to the � o i e h  they play . 

I n  the m o de£, the ph�ah e  * inte�a cti o n  
e c o L o g y *  hah ieen c o ined t o  d e h i gnate 
al£ the st�u ctu�a£ ahpe cth h e L e cted to� 
c o n h ide�ati o n . * Inte�acti o n *  �ete�h 
to the teatu�e that detineh the phen omena 
unde� c o n h ide�ati o n .  * E. c o L o g y *  indi cate h 
that it i h  the l utte� cha�a cte�i hti c 
dihpo h iti on that i h  ieing empha h i h e d . 

st�u ctu�e with ith temp o�al and 
h patial c o nte xtual c omp o n e nth may pe�hap h 
i e  e n v i haged ah the we R on whi ch the 
tapeht�y o t  the teachin g - fea�ning pi ctu�e 
�h to ie wo ven . It limith the e xtent 
ot the pi ctu�e, di ctateh the de g�ee o t  
tinen e h h  ot wo�k and p�o vide h the t o u ndat 
i o nal t�amewo�k that will dete�mine the 
du�ag ility ot the tinihhed p�o d u c t .  
No nethe h L e h h 1  the appeaL and i eauty o t  
the wo�k wiLl owe littL e t o  i t .  Rathe�, 
wif£ ele gan c e  ge de�i ved t� om the wo ven 
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pai ie /1..n 1  the £..fending o /.  /. o /1..m .b 1  the R..af 
an c e  o /.  c o l o u/1.. 1 the ove /1..al£ d e .o ign . 
7he .o o u /1.. c e .o  o /.  p o t en tial e legan c e  �n 
ihe c la.b.b /1.. 0 om a/1..e i o  R..e /. o und �n the 
a c t ual iea ching - lea/1..ning p/1.. o c e .o .o i i .o e f/. . 
7 hey a/1.. e de lineated �n f igu /1..e 3 R..y the 
heading, f u n c t i o n . 

C la.b .b /1.. o om f u n c t i o n  

ll i  the � k  o/. g/1.. o .b .o l y  o ve /1.. - .o impli/.ying 
a c omplex. p/1.. o ce .o .o 1  f u n c t i o n  ha.o R..e e n  
taken i o  mean what g o e .o o n  within the 
.o y .o iem £.. o u nda/1.. ie .o ,  0 /1.. mo /1..e .ope ci/.i cal f y ,  
what cha/1..acie/1.. i .o i i c  /.o /1..m.b ol- R..ehavi o u/1.. 
a/1..e mani/.e .o ied in the .oy.oiem . 7hi .o 
inie /1..p/1.. etai i o n  o/. f u n c t i o n  /1..e .o i .o  
o n  the a.o .o umpii o n  that the c la.b .b/1.. 0 0m 
i .o  an a/1.. ii/.icia££y c o ni/1.. ived and .o u .o iained 
i ea ching- lea/1..n ing .o i i uaii o n .  7he inie/1.. 
p/l..e iaii o n  af.o o  owe.o i i .o  /. o /1..m and .o u£.. .o tan c e  
t o  t h e  c o n t e n t i o n  that c ommun i cat i o n  
ha.o - c o n t en t - ( i.o c o n c e/1..ned with .o ome 
t opi c 0 /1.. o ihe/1.. ) and that c ommuni cat i o n  
o c c u /1.. -b �n a cha/1..acie/1..i .o i i c  mann e/1.. 0 /1.. 
m o de . 

7he f u n c t i o nal inie/1..p/1.. e iaii o n  
c o n tained �n the model and de .o c /1..i£..e d  
R..e f o w  /1..ep/1..e .o ent.o o n e  way �n whi ch the 
kafeid o .o c ope o/. c la.b .b /1.. 0 0m R..ehavi o u/1.. -b 
may R..e /1..e .o o lved and .o y .o iemaii .o ed .  Be cau.o e  
/.un c t i o n  i .o  o /.  ceni/1..af .o igni/.i can c e  i n  
deie/1..mining the cha/l..acie /1.. o /.  each c la.o .o 
/1.. 0 o m, - c ommunicat i o n  etho l ogy - ha.o R..e e n  

· u .o e d ,  in the m o d e l ,  i o  d e .o ignaie the 
i o ta£ f u n c i i o naf c o n/.igu/1..ai i o n .  w C o mmun 
i cati o n *  n ominaie .o  the phe n omen o n  unde/1.. 
c o n .o ide /1..aii o n ,  - e th o l ogy - i nd i caie .o  ihai 
/. o c u .o  i.o R..eing pla ced on inie/1..p/1..eiing 
ii .o e .o .o eniia£ cha/l..acie/1.. . 

C ommu n i cat i o n  C o ntent 
I t  i.o a.o.oumed that the C o ntent o /.  c la.o .o 

/1.. 0 om c ommu n i cat i o n  i .o  c o n c e /1..ned with 
ih/1.. e e  p/1.. i n c ipal kind.o o /.  mean ing.o . 7 he .o e  
a/1.. e de.o ignaie d  i n  the model a.o : S uR..je c i 
ma iie /1.. ( S . � . ) ,  So ciai i o n  and 0/l..gan i .oai i o n . 
S u R.. je c i - maiie /1.. mean ing.o a/1.. e c o n c e /1..n e d  
w i t h  • ta.o k •  efement.o which a/1.. e de /1..ived 
mainly £.. u t  n o t  e x. clu .oively 1-/l.. om .o y lfaR..u .o 
and C U/1.. /I.. i c ulum p/1.. e .b c /1.. ipi i o n .o .  S o ciai i o n  
meaning.o /1..e f a ie i o  inie /1.. -pe /1.. -0 0 na£ e x. change.o 
c o n ce /1..ned with a/./.e ciive, .o o cia£ - em o i i o na£ 
R.. ehavi o u /1.. -0 .  0/l.. gani .oaii o n  meanin g .o  a/1..e 
idenii/.ied in iho .o e  c ommuni cai i o n .o  whi ch 
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a/l.e di/l. ected towa/l.d!> the mainta in i n g  
a n d  pe /l.petu ating o /.  the cl a !> I> /I. O om a ;,  
a /.uncti o ni n g  �> y �>tem . 7hey a/l.e e ;, ;, enti a l 
ly admini l>t/l. ati ve in cha/l. acte /1. ,  

I .  S u R ject-�atte/1. 

7wo ki.Ju:l;, o/. ;,uRject m a tte /1. 1> a /l.e /.eatufl.ed 
�n the mo del . SuRject-m atte/1. 1 /l.e/.e/1.1> 
to co ntent;, o /.  communicati o n �>  that can 
Re le gitimate l y  inte/l.p/l.eted a!> di/l.ectl y 
/!. e l atin g to the kind o /.  le�> �> o n  �>peci/.ied 
at the time . t 0/1. example, in an " afl. ith 
metic le �> �> o n "  �> u Rject -matte/1. 1 co ntent 
me a n !>  the co ntent o/. communicatin that 
/l.e/.e/1.1> di/l.ectly to afl. ithmetic . H. o w 
e ve /1. 1  m a n y  communicati on;, in cl a i> I> /I. O O TTJ. I> 1  
tho u gh conce/l.ned with a /l. e a �>  o /  legitimate 
educati o n a l  inte fl. e �>t, do n ot alwa y �>  £.. e a /l.  
o n  the ;, uRject o �>ten �> i£..ly £..e i n g  ta u ght . 
7hu h 1  e v en an afl.ithmetic l e h h o n ca n 
£.. e punctu ated R y  e xcu/1./> i o n h  into �> ocia l  
;,tudie�>, R i o l o g y, litefl.atu/l.e and h o  o n . 
S uch d i g/l. e h h i o n ;,  a /l. e  cla �> �> i/.ied unde/1. 
the he ading 1 ;, u£..ject -matte/l. 2, which 
;, uR �> ume ;, all ;, uRject matte/1. n ot /!. e l ated 
to the h uRject matte /1. hpeci/.ied /. o /1.  the 
cla h l>  at that time . 

II . S ociati o n.  

" S c ci a t i n n "  i �  u �> ed to den ote 
commu nicati o n  co ntent�> that e ithc.t /.c  cu h 
deliRefl.ately o n  the p/l.oce �> �>  o /.  £.. e i n g  
�> oci aRle. ( n e g ati ve 0 /1.  p o h iti v e. )  0 /1.  that 
cle a/l..fy /l. ep/l. e /> e nt /l. eco gni�>ed ..p ocia l  c o n 
v enti on ;, ,  7hu ;,, " g o o d  m o /l. n i n g  cla �> �> " 1 
" ho w  do y o u  d o "  1 " did y o u  ha v e  a plea�> ant 
ho lida y "  a/l.e communicati o n �>  o/. the l atte /1. 
kin d .  I n  the ca h e.  o /.  the /. o /l.me/1.1  e xho/l.t
ati o n ;, to " Re g o o d  citizen�> ", " £..e. tidy 
WO/I.ke/l. h "  1 " �>top /.i ghtin g "  1 "con �> i de /1.  
the impo/l.tance. o /.  g o o d  m a nne./l. h "  a /I. e.  a l l  
app/I. Op/l.iate e x a mple !> ,  S uch communicati o n �>  
have a/./.inity with ( R ut a /l. e  n ot to £.. e 
/l.e. ga/l.de.d a �>  identica l with ) a �>pecth o /.  
R e.ha vio u /1.  tha t a/Z.R.. /Z. e.co gnihe.d R y  p�> ycho 
l o gihth a !>  " a/./.ect " . 

Ill . 0 /l. g a n i �> ati o n  

Whe.n e. ve./1.. the co ntent o /.  a n y  commu n i 
cati o n  ih de v oted to matte/l.h that difl. ectl y 
i n v o l ve the admini ht/l.ati o n  o /.  the cla h l> 
/Z. O o m, the app/I. Op/Z.i ate. co ntent cate g o /l. y  
i �>  " 0/Z. ga n i �> a t i o n " ,  ll n d e /1.  thi ;, he adin g 
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ta£1. communicati o n �  that a�e co nce�ned 
with cont�o .l.ling and di�ecting a£1. o� 
any ot the pe�� onne.l o� a�titact � in 
the � e t ting . It thu� cove�� the n ume� o u �  
t eache� di�ective � that taci.litate ( � ic )  
the tunct i o ning o t  the c.la� ��o o m .  I t  
a.l� o cove�� any communicati o n �  co nce�ned 
with � imi.la� mat te�� which emanat e  t�om 
the � t uden t � . 7he .Pttective n e � � o t  � uch 
communicati o n �  i �  n o t  unde� �eview at 
t hi �  � tage . 

C o mmunicati o n  �ode 

7 he �ode concept .t.� .le�� eMy t o  i.l.lu � 
t�ate i n  that i t  �ep�e � en t �  a �e.lat ive.ly 
n ovel way ot inte�p�e t ing the implicati o n �  
o t  the content o t  communicat i o n� . 7 he�e 
t o .l .l ow� a c o n � i de�ati o n  ot each e lemen t  
taken i n  t u�n . 

I .  I n t o �mati o n  Di� � eminati o n  

Inf.. o�mat ion Di�� enU.rw.:Li.ofl �ete�� t o  a£1. 
communicati o n - t�an � acti o n �  devo ted to 
the co nveying o t  into�mat i o n . S tateme n t �  
co nce�ne d  with p�oviding tact � ,  o� c.la�i/.y
/.act� ,  comme nt � ,  q u e � t i o n �  o� a� � e�t i o n � ,  
i.l.lu� t�ati o n �  o �  demo n � t�at i o n �  pe�to�ming 
the e �p�e � � tuncti o n  o/. e �hi giting ( o� 
pu�p o�t ing t o  e �hig i t ) � ug � tan Lia.l evid
e nce , a�e �ega�de d  a� /.a.l.l..i..ng unde� thi � 
heading . A g�..i..et �et.lect i o n  o n  the nat u�e 
o f.. e �aminati o n  �c�ip t �  and up o n  the ave�a� 
t e � tg o o k  may p�ovide mo�e than an adeq uate 
t e � t im o ny to the tact that acq u i � i t i o n  
o t  int o�ma t i o n  i �  o t  p�ime ..i..mp o�tance 
t o  the �y� tem.  tact ual k n owledge i �  
�ega�ded a� pa�ticu.la�.ly imp o�tant . 
Nec0Ma�i.ly then,  tactual into�mat i o n  
teatu�e � p�ominent.ly in the teaching 
.lea�..i..ng ..i..n te�co u�� e . tact � a�e p�e � e n t e d ,  
inte�p�eted,  e �p.lained,  e £ag o�ated, i.l.lu � 
t�ated an d �e peat ed with mo n o t o n o u � inevi t -
agi£..i.. ty.  I n  them i �  t o  g e  to und the 
e � � e nce ot • int o�mati o n  di� � eminati o n • .  

Iniell.e..ctua.l..i..�at..i..on �ete�� t o  aLe commun 
icat i o n �  devo t ed e�p�e � � .ly i o  ihe p�oced 
u�e- �  invo lved .in co n � ide�..i..ng 1 rc ea � o ning 1 
and indulging .in deduct ive and induct .t.ve 
tho ughL . It a.l � o  include� tho � e  n o n 
logical p� ocedu�e � � uch a �  attitude 

o p .t. n .t. o n  giving, j udgment 
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making 1 ..inteJr.. pll.. e.tat..i o n  making 1 a� .M!. � � ..ing 
and e.vaf.uat..ing.  It �ho uf.d Re. n ote.d that 
the. to c u �  ..i� o n  the. p11.. o c e.du11.. e. ..it�e. f.t .  
A �  � u ch ..inte. f.f.e. ctuaf...i �at..i o n  ..i� q uite. d..i �t
..i n ct t11.. om the. • ..i nte. f.f.e. ctuaf. ..i� ..ing• that 
..i �  u� uaf.f.y r � ome.t..ime. � o pt..im..i � t..i caf.f.y) ..inte.ll.. 
ll.. e.d a� f.y..ing R e.h..ind c ommuni cati o n �  made. 
Ry ..individual.. � .  

One. ot the. c o n c e. ..it� that many te.ache.11.. � 
at af.f. f.e.ve.f.� pe.11..m..it the.m� e. f.ve.� ..i� that 
the.y te.ach the. ..i11.. �tude.nt� • to thin k • . 
1 u��..the.ll..mO II..e. 1  whe.the. 11.. it ..i �  d u e.  to the...i 11.. 
age. n cy 0 11.. n ot, it ..i �  aRundantf.y c f.e.a11.. that 
ch..if.d11.. e. n  d o  f.e.a11..n how to think, at f. e.a�t 
in � ome. ta� h..i o n .  It ..i �  c o nte.nde.d he.11..e. 1  
that a p11.. o p o 11..t..i o n  o t  the. c ommun cat..i o n 
t��..an�act..i o n �  o c c u,";z. ..ing i n  c f.a� � 11.. om� t o c u � � 
e. �  o n  the. a ctual.. p11.. o ce.du11.. e. Ry me.an� o t  
which the. me.mRe.11.. � R e. c ome. tam..if...ia11.. with 
the. p11.. o c e. � � e. �  o t  thinking, 11..e.a� o n ..ing1 to 11..m 
�ng o pinion� and � o  o n .  

It ha� Re.e.n de. c ..ide.d to ..i n cf.ude. 
a� we.f.f., th o�e. untidy 1 ..if.f.o g..i caf. and tll..e. 
q u e.ntf.y un �y�te.mat..i c R ut n o n e.the. f.e. � �  ..inte. 
f.f.e. ctuaf. c ommunicati o n  £..e. hav..i o u 11..� which 
give. e.v..ide.n ce. o t  o pini o n � ,  p11.. e.jud..i c e. � 1 
..inte. ll..pll.. e.tat..i o n �  and � o  o n, ..i11.. 11..e. �pe. ct..ive. 
ot the. quality ot the. o pinion, judgme.nt, 
0 11.. e.vaf.uat..i o n  ..it� e.f.t . Again, what d ..i� t..ing
u ..i � he. �  th..i� c omp o n e. nt o t  I nte. ffe. ctuaf..i � at..i o n  
t11.. om I nto 11..mat..i o n  D..i � � e.m..inat..i o n  � �  it� 
e.mpha� ..i �  o n  the. natu11..e. ot the. p11.. o ce.du11..e. 
11..athe. 11.. than the. • ta ct� · that might c o nt��....ituu 
to the. p11.. o c e.du 11.. e. .  

III . Ope.11..at..i o n  

7he. th..i11.. d � u£.. - cate.go 11..y d e. � ..ignate.d 
Ope. 11..at..ion in T..igu 11..e. 3 11.. e.te.11.. � to tho � e.  te.a ch
..ing - f e.all..n ..ing £..e.hav..i o u11.. � whi ch can n ot R e.  
c fa � � ..it..ie.d unde.11.. the. othe.11.. two he.ad..ing� 
and which appe.a11.. to e. x...i�t me. 11.. e. f.y t o ll.  the. 
�ake. o t  the. e.x.pe.11.. ..i e. n c e.  ..it� e. f.t . 7hu �, g11.. o u p  
� ..ing..ing may t..ind a n  app11.. 0 p11.. ..iate. c f.a � � ..it..i cat
..ion unde.11.. th..i �  he.ad..ing . Any �tude.nt pll..act
..i ce. act..iv..it..i e. �  ( 11.. e. c ..it..ing a11.. ..ithme.t..i c ta£..f.e.�,  
p11..a ct..i�ing a moto 11.. � kif£, d oing w11..it..ing 
d11..iff.�, e.tc ) a11.. e. af. � o  ..incf.ude. d .  So to o, 
a11..e. c 11.. e.ative. activ..it..i e. �  � u ch a� painting 
( with o ut te. chn..i caf. ..in �t��.. u ct..i o n ) and dan cing . 
(j11.. o up q u ..i zze.�, te. �t�, and e. x.am..inat..i o n �, 
a11.. e. af. � o  f o cate.d unde. 11.. thi� he. a din g .  S u ch 
acLivitie. � a11.. e. o tte.n 11.. ..i t uafi� e.d in c fa� � -
1/.. 0 o m� . 7hey p c 11.. � i �t ove. 11.. time. o tten with 
f..ittf.e. va 11..ia tion . 7he.y c a ii.. II.. Y the. ..i11.. own 
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momentum in that o n c e  they a� e � ia�ied an d 
ihe i �  � u l e �  g e c ome e � iagli�he d ,  they clea�ly 
ci� c um� c�ige and p � e � c � i g e  gehavi o u � . 
At � u ch time � ,  g� o up gehavi o u �  i� m o � e  
o ve � i ly hom ogen e o u �  than at m o � i  o ihe� � . 
7he � e  a�e the o c ca�ion� when unito �miiy 
� eign � and c o n t o �miiy i� the n o �m .  

7he � e  a�e two in c ompletely � e � o lved 
i � � u e �  that need attention ai ihi� � iage . 
7hey g o ih �evo lve �o und the q u e � iio n 
o t  the �elaii o n � hip g e iwe e n  the C o ntent 
and � o d e  e lement� d e � c �iged . 7he � e c on d  
i �  whe ihe� o �  n ot they c o lle ctively e�hau� i  
the unive � � e  o t  c la� � � o om gehavi o u �� . 
[ach o t  ihe � e  p oint� will g e  taken in iu�n . 

7he � o de caiego�ie � have g e e n  � o  
c o n � i � u ci ed that each i� independent o t  
the o ihe� � .  By detiniii o n  any c o mmunicaiio n
inie�aciion can ge ideniitied a� eiihe � 
I nt o � maii o n  Di� � eminaii o n ,  I n i e ll e c i uali�ai 
� o n ,  o �  Ope �aii o n .  

I n  � up p o �t o t  ihi� p o �iiio n it ha� 
g e e n  / o u n d  that ditte� e n i  judge� o g � e �ving 
the �ame gehavi o u �  can c o n �i�ienily caieg o � 
i�e it a c c o �ding -ye;- ihi� �y� iem.  It �� 
�n o ihe� w o � d � ,  p � o cedu �ally p o � �igle 
io identity gehavio u� ac c o �ding io ihi� 
ih� e e to ld c�iie �ia . 

It �� the � o cio l ogical o �ieniaiio n 
o t  the � iudy that pe�mii � ihi � i o  o c c u� .  
By c o n i�a� i ,  it a p�ychol ogi cal t�ame 
ot �ete�ence we � e  ado pted in� iead and the 
to c u �  we�e placed on the indivi dual� in 
ihi� � e i i ing, the n  it can ge c laimed that 
ineviiagly the di� � eminaiio n  o t  into �maiio n  
and inielle c iuali �ing m u � i  g o  hand in hand .  
Clea�ly, it w o u l d  g e  a�gu ed,  it i �  n ot 
p o � � i g l e  i o  a��imilaie into �maiion witho ut 
inielle ciuali � ing ag o ui it . Indeed in iell 
e c i uali�ing mu � i  o c c u �  it any c ommuni cati o n ,  
ge it c o n ce�n ed with Into �maii o n ,  O�gani�ai 
ion o �  Ope �ai i o n i� to ge c o mp�ehe nded . 

All ihi � i� c o �� e c i .  But it i� o n ly c o � � e ci 
i t  o n e  a�gue� t� o m  the p o i nt o t  view o t  
ihe indi vidu a l ,  and with, it �hould g e  
added,  the a � � u �an ce that t�om o g � e �vagle 
gehavi o u � ,  may ge inte��ed ce� iain menial 
( p �ycho l o gi cal ) cha�a c i e � i � iic � . 

7he ditte� eniiai i o n  o t  the th� ee C o ntent 
caie g o � i e � ,  su gje c i  matte � ,  S o ciai i o n  and 
o�ga n i � a :L i o n ,  d o e �  not p o � e q u ite the �ame 
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p�o tfem , Admit t edly it S o ciat i o n  i� �ega�d 
e d  a� e q uivalent t o  p �ycho f o  gy ' �  11 atte c t  11 

then ditticuftie� a�i � e  �n that t o n e  o t  
vo�ce, �mile�, t�o wn �, e t c .  1 can t e  take n  
a� c u e � . Howeve�, when att e n t i o n  i� tocu � � ed 
o n  the � utje c t  o t  di� c o u� � e  and n o t  o n  
individual.. a c t �  � u ch ditt i c u f t i e �  a�e dim in 
i �hed . I t  i �  p o � � itfe c o n � e q u e n t fy t o  
c fa � � ity aff c o mmuni cati o n  e x change �  i n  
t e�m� o t  the t o u� t�oad C o n te n t  cLa � � iti cat 
�on� p o � t ufated , 

• 7he C o nt e n t  cat ego�i e �  a�e m u t uaf
l..y e x c f u � ive . 7he flode catego�i e �  a�e 
af� o  m ut ual..l..y e x cl.. u � ive . Ho weve�, fl o d e  
a n d  C o n te n t  a�e n o t  independent o t  each 
o the� . Any c o mm un i cat i o n  in a given fl o d e  
m u � t  af � o  have a given C o n t e n t , A n y  comm u n 
i cation with a given C o n t e n t  m u � t  af� o 
t e  �n a given flode , C o n � e q u en tl..y, the�e 
a�e t we lve di�tingui�hatl..e tun c t i o n  to�m �  
that a�e t o  t e  de�ived t�o m  C/1. 0 � �  -�el..aLing 
the th�ee flode e l..e m e n t �  with the t o u� C o n 
t e n t  o n e � . 7he � e  a�e i f f u � t�ated �n the 
t u n c t i o nal.. mat�ix in the m o d e l.. . 

I t  i �  c o n t ended then, that the two 
majo� T u n c t i o naf cat ego�ie�,  C o ntent and 
� o de, can te empi�i caLI..y identitied, 
and that t o ge the� they can t e  taken a �  
e xhau� t ing the un ive��e o t  c o m m un i cat i o n  
tehavi o u� .  Whateve� c o mmunicat i o n  o c c u� �  
withi n  the cl..a� ��o o m  can t e  c fa� � itied 
unde� o ne o t  the heading� . I t  �ho ul..d te 
appa�en t  that the catego�ie � a�e ta� i cal..l..y 
ve�y t�oad and that many thing� have t e e n  
�athe� �o ughfy tundfed in t o  each o t  the 
t we lve ta� k e t �  ( Adam �, 1 9 6 5 ) .  

The Adams s I n s t rument i s  s ummar i sed in F igure 1 .  I n  F igure 

1 there a re 6 functiona l a nd 9 s tructura l categor i e s  accord 

ing to wh ich c l a s s room events could be c l a s s i f i ed . For 

the purposes of the present study a l l  of  the funct iona l 

categor i e s  of the Adam� I n strument were employed . So 

a l so we re a l l  of the s truc t u ra l  categor i e s  with the except

ion of loca tion ( s ince videotape wa s not u s ed ) . Some 

changes in terminology were made . I n stead of " centra l 

group" , " periphera l group" , and " res idue" , the categor i e s  

o f  " whole c l a s s " , "mu l t i ple pupi l " , and " i nd ividua l pupi l "  
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* F i g u re 1 

THE TRANSACTIONAL PROCESS OF THE CLASSROOM 
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were u s ed . 

pupi l s  who 

":...:M:..::u:..:l:...:t::..:1=...· p=l-=e:.__..:P;,:U::....;P::...:1=.... 1::." wa s taken 

could not be c l a s s i f i ed a s  

a s  any group of 

the whole c l a s s  
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or a s  a n  i ndiv idua l pupi l .  The se categor i e s  were more 

sui table for the purposes of thi s s tudy because , dur i ng 

the playback of recorded teachi ng s e s s ions , i t  wa s impo s s 

ible t o  " se e "  whether f i f t y  percent , o r  l e s s  than f i ft y  

percent , of  the c l a s s  w a s  i nvolved a t  a n y  g i ven t ime 

but it was genera l ly pos s i b l e  to " hear "  when the whol e  

c l a s s , mul t i p l e  pup i l s , or i nd ividu al pupi l s  were e i ther 

target s , emi tter s , or the a ud ience . 

Cod i ng 

I n  order to code the observat iona l a ud i o -records a cod ing 

form wa s devi s ed . It a ppears  i n  Tabl e  1 ( page 52 ) • 

I t  wa s des igned to permit the i dent i f icat ion of each 

epi sode and its dura t ion ( the two left hand column s ) a nd 

the c l a s s i f icat ion of each epi sode accord i ng to the type 

of Commun icat ion Mode ( next 3 columns ) ,  Communicat ion 

Content ( next 4 columns ) and Teacher ' s  Rol e  ( next 2 columns ) .  

The f inal  co l umn provided space f or a general  descript ion 

of the l e s son . 

Cod i ng procedures enta i l ed , f i r s t  i dent i fy ing a n  e p i s ode 

a nd s econd , c l a s s i f y ing it appropr i a te l y . A number of 

conventions were fol lowed for both t a s k s  whi ch though 

conceptua l ly s eparate were often in f a c t  operat iona l l y  

i ntertwi ned . Explana t i on f o l lows : -

Epi sod ing: 

An epi sode wa s taken to mean any g iven per i od of t ime 

in whi ch a s i ng le f unct iona l / s tructura l transact ion occurr

ed . The determ i n i ng factors i n  each case  were : -

i the mode of the transac t ion ; 

i i ) 

( i i i ) 

the content of the transact ion ; a nd 

the role of the teacher a s  def ined by the conceptua l 

f ramework used . I n  e f fect th i s  meant tha t a tra n s -



act i on had to be ident i f ied a s , and accordingly con f i ned 

to a spec i f i c  func t i ona l / s tructur a l  type . 

I n  order to determi ne the func t i ona l type of a n  epi s ode 

it wa s f i r s t  neces sa ry to a scerta i n :  

4 6  

( i ) i t s  Mode* 

and 

( i . e .  "how the communicat ion wa s g i ven" ) ,  

( i i ) i t s  Content ( " wha t  the communicat ion wa s a bou t " ) .  

I n  thi s  s tudy the Mode of a n  epi sode cou ld be one of 3 

type s : -

i " Informat ion d i s s eminat ion Mode" " communi ca t i on s  

devoted t o  the convey ing informat i on " . 

( i i ) " In t e l l ectu a l i zat ion Mode " - communication s  concern-

ed w i th " cons i der ing , rea son i ng , i ndu l g i ng i n  

dedu c t ive thought , 

g i vi ng , j udgment 

expre s s i ng a t t i tude , opinion 

mak i ng , mak i ng , i nterpretat ion 

a s s e s s i ng ,  and eva luating " . 

( i i i ) "Operat ion Mode " - c l a s s room proce s se s  which i n c l ud 

e d  such a c t i v i t i e s  a s  written work , exper imentat ion , 

preparation of teac h i ng aid s , a nd the l i ke • 

S im i l a r l y , the Content of a n  episode could be one of 3 

type s : -

( i ) " Subj ect matter Content " .  Here the s ubj ect matter 

could e i ther be about s c i ence , about s c i ence teach

ing , or i r re l evant . 

( i i ) " So c i a t ion Content " commun icat ions representing 

* 

e i ther " a f fective" or soc i a l  a spect s  of behav iour 

for example " How do you do" , "I ' m  sorry" , and the 
l i ke .  

Def i n i t i on s  based on a n  account by Adams and Biddle ( 1 9 70 ) , pp 6 - 2 0 . 



( i i i ) " Organi za t ion Content " " communi ca t ions concerned 

with directing per sonnel or property within the 

s e t t i ng " . 

Hence the funct iona l type of a n  epi sode could be one of 

1 5  t ype s : -

i ) 

i i ) 

( i i i ) 

iv ) 

V ) 

v i ) 

( vi i ) 

( v i i i ) 

( ix 

X 

x i ) 

( xi i ) 

( x i i i ) 

( xiv ) 

( XV) 

I nformat ion d i s s em i na t ion about S c i ence . 

I nforma t i on d i s s em i na t ion about Sc i ence Teaching . 

I nformat ion d i s seminat i on a bout i r r e l evant s ubj ect 

matter . 

Informat ion d i s s em i na t ion about soc i a t ion . 

Informat ion d i s s eminat ion about organ i z a ti on . 

Intel l ectua l i z a t ion about S c i ence . 

Intel lectua l i z a t ion about S c i ence Tea ching . 

Intel lectua l i z a t ion about irre l evant subj ect matter . 

I nt e l l ectua l i z a t i on about soc i a t ion . 

Intel lectua l i z a t ion about organi z at ion . 

Operat i .:m per t a i ni ng to S c i ence . 

Operat i on pert a i n i ng to S c i ence Teachi ng . 

Operat ion pert a i n i ng to irre l evant s ubj ect matter . 

Operat ion per t a i n i ng to soc i a t ion . 

Operat i on pert a i n i ng to organi z a t ion . 

I n  order to determ i ne the s tructura l  type of a n  episode 

i t  wa s nece s sa ry to a scertain who wa s spea k i ng to \'Thorn 

a nd in who s e  audience . 

to determ i ne : -

( i ) the emi t te r : 

I n  other words i t  wa s nec e s s ary 

" the per s on who spoke f i r st when 

a commun icat ion group was se t up" ; 

( i i ) the target : - " a  person or group to whom the emi tter 

addre s sed himse l f " ; 

( i i i ) the audience : " those member s t.'lho we re a t tend i ng 
to the communication " . ( De f i n i t ions f rom Ad ams a nd 

B idd le ; 1970 ) .  

4 7  
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Emi tter s could e i ther be the teacher , a n  i nd i vidua l pupi l ,  

the who l e  c la s s  or mu l t ip l e  pup i l s  ( any group of pupi l s  

whi ch cou ld not be c la s s i f i ed a s  the who l e  c l a s s  or a s  

a n  i ndividua l pup i l ) .  

S im i l a r l y  the target o r  

teache r , a n  i nd iv idua l 

who l e  c l a s s . 

the audience coul d  e i ther be the 

pupi l ,  mul t i p l e  pup i l s , or the 

The s truct ur a l  type of an epi sode could be one of 9 types 

( ou t l ined previou s l y  on page 3 1  ) . 

To f a c i l i ta t e  the coding o f  structu ra l types o f  epi sodes 

a grid ( Fi gure 2 )  wa s c onstructed whi c h  provided an e a s y  

mean s  o f  des igna t i ng combinat ions o f  teache r / pupi l i ntera c 

t ions i n  the commun icat ion proce s s . 

FIGURE 2 :  CATEGORIES FOR DES IGNAT ING COMBINATION S  OF 

TEACHER / PUPIL INVOLVEMENT IN THE COMMUNICATION PROCESS 

TEACHER 

INDIVIDUAL PUPIL 

MULT IPLE PUPIL 

WHOLE CLASS 

EMI TTER 

a 
b 

c 

'W 

TARGET AUDIENCE 

d g 

e h 

f i 

X y 

The f o l lowing i s  a n  exampl e  o f  how a n  excerpt f rom a n  

a ctua l s c ience l e s son wa s d i v ided i nto epi s ode s . 

Excerpt : 

Stud.eni... to lectWI..eA : •r'lay£.£ it ' -1 ju-?t t.lte way t.lte 
papeA i� cut • .  

uctull..e./1. to -? iu.deni : • So you thi..n.k it ' -1 ju-1t Ule 
way the pape11. i-? cut? • 

Siudcni t u  lc. c iull.ell. : •tJe.ll, thut will maluz. il cUII.f." • 
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( Ci.aiJIJ wo/l..k!J /.o/1.. 3 M.cond!J ) .  

Le.ciu/U!.A io �Jiuci.eni..: "lieA.e ' -1 a p.Lec.e. o/. papeA, lAy 
yoU/1.. .ide.a-1 out ! "  

From thi s excerpt 5 d i f ferent epi sode s were i denti f i ed 

each wi t h  a par t icular functiona l / s tructura l type . 

Epi sode 1: 

S tudent to l ecturer : 11 m n •t t nay�2. .£. IJ 

.i-1 c ut " .  

j u -1 t  th2. way th2. papl!./1.. 

Func tiona l c l a s s i f icat ion : 

about s c i ence . 

intel lectua l i z a t ion ( re a s on i ng ) 

Func t iona l c l a s s i f icat ion : " bd i "  ( F igure 2 )  - an indiv i du a l 

pupi l i s  emi t t i ng to the teacher ( the target ) w i t h  the 

rest of the c l a s s  ( mu l t ip l e  pupi l s ) a s  audienc e . 

Epi sode 2: 

Lecturer to s tudent : " S o you thJ..n k  .it' -1 ju-1t th2. way th2. 

pap2.11,. .i-1 c·ut ?" 

Funct iona l c l as s i f i ca t ion - i nte l l ectua l i z a t ion about 

s c ience . 

Structural c l a s s i f icat ion " a e i "  teacher emi t t i ng to a n  

i ndividua l pupi l with mul t iple pup i l s  a s  audience . 

Epi sode 3: 

Student to lecture r : 1 1 /;.h l. i, , that w.il.l. mak2. it cud' . 

Funct ional c l a s s i f i ca t ion : intel lectua l i za t ion about 

s c ience . 

S tructur a l  c l a s s i f i ca t i on : 1 1bdi 1 1  - individua l pup i l  emi t t -

ing to the teacher w i th mu l t i p l e  pup i l s  a s  audience . 
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Epi sode 4: 

Funct i ona l c l a s s i f icat ion : operat ion about s c i ence . 

Structura l c l a s s i f icat ion : " S i lent " epi sode* - no emit t e r s  

and n o  target s . 

Epi sode 5 :  

Lecturer to s tudent : "H I • p e. /I. e.  -6 a p.J...e. c.e. o r- pape./1. , 

i.de.a -6  o ut ! " 

t/l.y yo u /1.  

Funct i ona l c l a s s i f icat ion : 

organi z a t ion . 

i nformat ion d i s semina t i on about 

Structura l c l a s s i f icat ion : " ae i "  teacher emi tt ing to 

an i ndividua l pup i l  with mul t ip l e  pupi l s  as audience . 

Having determined the funct iona l / s tructura l c l a s s i f icat ion 

of epi sodes the next s tep wa s to record them . There were 

7 s teps i n  the cod ing a nd record i ng of any par t i c u l a r  

epi sode : -

i the number of the epi sode had to be entered on the 

cod i ng sheet ( f i r s t  col umn ) ; 

( i i ) the durat ion of the epi s ode had to be recorded ( column 

2 )  ; 

( i i i ) the durat ion of the epi sode had to be entered on 

the c od ing sheet a ccordi ng to the Mode of the epi sode 

( co l umns 3 ,  4, or 5 ) ; 

( iv ) the durat ion of the epi sode had to be recorded accord 

i ng to the Content of the epi sode ( columns 6, 7 ,  
8,  or 9 ) ; 

* Whenever there wa s a '' s i l e nt " epi sode i n  t h i s  s tudy the teacher ' s  
role wa s taken a s  " audi ence to the who l e  c l a s s." 
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( v ) Whether the teacher wa s the emi tter ( E ) , the target 

( T ) , or the audience ( A )  had to be recorded in column 

1 0 ; 

( vi ) the teacher / c l a s s  i nvolvement i n  the communi ca t ion 

proces s ( " a e i " , " bd i " ,  " cd i "  etc ) had to be recorded 

in column 1 1 ; and 

( v i i ) a br i e f  descr i pt ion of wha t  wa s taking place in the 

l e s son during the epi sode had to be recorded i n  column 

1 2. 

An exampl e  of the codi ng of the 5 epi sodes out l ined previous 

ly i s  to be found in Table 1 • 

I n  the i nterest of manageab i l i ty three l e s sons of each 

lecturer were s e lected for cod i ng and s ubsequent ana l ys i s . 

They were the f i r s t , midd l e , a nd l a s t  s e s s ions . 

Cod i ng wa s done directly f rom the p layback of audio- recorded 

c l a s sroom s e s s ions and an Olympi c  Stopwatch wa s u s ed for 

the t iming of epi sode s . *  

A f ter the cod i ng of each l e s son the coded sheet s  were ana l y s 

e d  t o  determine the proport ion of l e s son t ime that was 

spent on the functional  and s tructura l transact ions which 

occurred dur i ng the l e s son . 

Data Ana lys i s  

Genera l ly data ana l y s i s  enta i l ed :  -

( i ) ca lculat ing the proport ion of l e s son t ime s pent on 

the 15 functiona l a nd 9 s tructural t ransaction s  ( ou t 

l i ned previ ou s l y ) f o r  t h e  3 s e s s ions o f  each l ecturer ; 
and 

* Cod i n g  proved to be a very t ime - con s um i ng process - 40 minutes of 
c l a s s room transaction s  taki ng up to 2 4  hour s .  



TABLE 1 

SAMPLE CODING OF CLASSROOM EVENTS 

TEACHER ' S  * LESSON EPISODE COMMUNICATION MODE COMMUNICAT I ON CONTENT ROLE DESCRI PT .  

I NF O ,  SU!:l,  MAT . E CLASS 
No TIME I NTEL . OPERAT . se . se . SOCIAT .  ORGAN . T 

I NVOL . CISS EH .  
TCH . A 

T bd i  Maybe i t • s  1 1 . 5  1 . 5  1 . 5  
j us t  the ll a y  
the caoe r  • •  

So ycu thi nk 2 1 . 6  l . fi  1 . 6  E a e i  i t • s  j us t  
the l!ay t h  e ... 

We l l ,  tha t 
3 1 . 3  1 . 3  1 . 3  T rd i ll i l l  ma ke 

i cu r l . 

A C la ss 4 3 . 0  3 . 0  
works 

He re • s a 5 2 . 1  2 . 1  2 . 1  E ae i p i e ce of 
l ca oe r t ry 

• I n  the " Le sson De sc r i pt i on" co l umn no tes lle re made to de s c r i be  llha t the focus 
of e a ch e p i s ode lla s .  Some t ime s "key ph rases" lie re se lected as desc r i  ptors . 

5 2  
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( i i ) construct i ng l i near prof i le s  o f  the mean s  a nd ranges 

of var i a t ions i n  the amount s  of l e s son t ime spent 

by each l ecturer on the f unct ional a nd s tructura l 

transact i ons . 

Funct iona l Ana lys i s : 

The t ime spent on each funct iona l transact ion wa s ca l c ulated 

a s  a percentage of the tota l l e s son t ime ( the s um tot a l  

of the t imes of a l l  epi sodes f o r  a g iven l e s son ) . 

To ensure accuracy the ta l ly of separate epi sodes was calcu

l ated aga inst  the tota l t ime e lapsed . Where i n i t i a l  errors 

occurred the record wa s re - examined unt i l  the errors wer e  

e l imi na ted . 

The c a l cu l a t i on s  when compl eted 

B . 1 ) a nd converted i nto a l i near 

to be found i n  Figur e  3 where the 

transa c t i ons 

were tabul a ted ( Appendi x  

prof i le . 

h i ghest  

( 3 4 . 3 % )  

An example i s  

amount of l e s son 

t i me for f unct iona l 

operat ion about the subject ma tter of 

wa s spent on 

s c i ence teaching ,  

f o l l owed by : -

( i ) informat ion d i s semina t ion about the subj ec t  matter 

of s c i ence teaching - 2 9 . 9 % ;  

( i i ) informat ion d i s semina t i on about organi z a t ion - 2 4 . 1 % ; 

( i i i ) i ntel l ectua l i z a t ion about 

s c ience teaching - 6 . 6 % ;  

the subject mat te r  of 

iv ) informat i on d i s seminat ion about soc iat ion - 4 . 5 % ;  

v ) inte l l ectua l i zat ion abou t organ i z at i on - 0 . 4 % ;  and 

v i ) other i rre l evant funct iona l transact ions - 0 . 2 % .  

Taken together the t ime s of a l l  of the se transact ions com

pr i se 1 00% of the l e s son t ime . 
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When the 3 l e s sons of each lecturer had been s ubj ected 

to thi s proce s s  of ana lyses  the l e s son prof i le s  were u s ed 

to produce a compo s i t e  graph s howing the mean a nd range 

of var i a t i on ( Append ix C ) .  

After the amount of l e s son t ime spent on funct i onal  t r a n s 

action s  had been determined , a s im i l a r  s tructura l ana l y s e s  

wa s undertaken . 

S tructura l Ana lys i s  

A s  i n  the case  o f  funct iona l tra n s a c t i on s , the percentage 

of l e s son t ime spent on each s tructura l transact ion wa s 

c a l c u l ated aga i n s t  the tot a l  l e s son t ime . The s e  percentages 

were then tabu la ted ( Appendi x  B .  2 )  a nd used to con s truct 

l i near prof i le s  showi ng the amount of teacher / pupi l i nvolve

ment in the commun icat ion proce s s  for each g iven l e s son . 

See F igure 3 a s  an example where the highest amount of 

l e s son t ime for Structura l transac t i on s  ( 4 6 . 9 % ) wa s spent 

by the teacher a s  aud i ence to mu l t iple pupi l s , fol lowed 

by the teacher : -

i ) emi t t i ng to the who l e  c l a s s  - 2 0 . 8 % ;  

i i ) a s  the target of the whole c l a s s  - 8 . 5 % ;  

( i i i ) a s  the target of i ndividua l pupi l s  - 7 . 2 % ;  

iv ) emi t t i ng to individual pupi l s  - 6 . 9 % ;  

v ) a s  the target of mu l t iple pupi l s  - 4 % ; 

v i ) emi t t i ng to mu l t iple pupi l s - 0 . 7 % ;  

( vi i ) a s  audience to i ndividu a l  pupi l s  - 0 . 6 % ;  

( vi i i ) a s  audi ence to the whol e  c l a s s  - 0 . 4 % .  

I rr e l evant s tructura l transact ions occupi ed 4 %  of  the tota l 

l e s son t ime . 

Data f rom the 3 l e s sons of each l ecturer were then u sed 

to produce a compo s i te graph showing the mean and var i a t ion 

in teacher / pupi l i nvolvement i n  the communi cation proce s s  

( Append ix C ) . 



With the ana l y s i s  of funct iona l a nd s tructura l 

of the s c i ence tra i n i ng s e s s ions completed Pha se 1 

s tudy was brought to a c lose . 

5 6  

a spect s  

o f  the 

Pha s e  2 of  the s tudy wa s concerned with the actual teach ing 

proce s s e s of the previou s s tudents a s  new , year - one teachers .  
Data gather i ng procedure s ,  though to some extent s i m i l a r  

to those of Pha s e  1 , did have some notable d i f f erences . 

Exp la na t i on f o l lows . 

Pha s e  2 - The F i e l d  S tudy 

The purpose of thi s  a spect of the s tudy wa s to i nves t igate 

the cor re spondence between the tra i n i ng ( teach i ng competenc

ies and i nstruct inal strateg i e s ) g iven to s tudent s and 

the i r  s ubsequent use of the se Competenc i e s  and teachi ng 

strategies a fter a per iod of 6 months a s  novice teachers .  

I n format ion was to be sought about : -

( i ) the levels o f  succ e s s  perceived i n  u s i ng the compet 

enc i e s  previous ly taught ; 

( i i ) actual teaching patterns of the yea r - one teacher s ;  

( i i i ) thei r  own percept ion s  of the teach i ng patterns that 

shou ld be employed i n  teaching e l ementary sc ience ; 

( iv ) the i r  percept ions of the i ns truct iona l patterns to 

which they were exposed dur i ng the i r  own s c i ence 

tra i n i ng ; 

( v ) thei r  perceptions of the instruct iona l patterns recom 

mended by the i r  lecturers for the teaching of e l ement 
ary science ; and 

( v i ) the i n s truct iona l patterns of the i r  own s c i ence teach

ers  a t  schoo l . 

I n  add i t ion to the se i s sues , answers to 3 other que s t ions 

r a i s ed in Chapter 2 were to be sought : -
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i The extent to whi ch the year -one teachers a t t r i buted 

the i r  teachi ng patterns to s c ience curr i c u lum training . 

( i i ) The extent to which the use of the teaching compet 

enc i e s  taught them wa s thought to: 

a )  have enhanced the over a l l  level of competence 

they achieved i n  the f ir s t  year ' s teaching ; and 

b )  be due to the a ctual proc e s s  of tra i n i ng . 

( i i i ) Whether the two methods of organi z a t ion u s ed a t  

Col l ege ( ma s s ed cur r i c u l um t r a i n i ng and spaced curr i c 

u l um t r a in i ng ) i n f l u enced tea c h i ng performance . 

Before the commencement of the s econd pha se of the s tudy 

i t  wa s nece s sary to select a samp l e  of f i r st - year teache r s  

( f rom t h e  ear l ie r  samp l e ) .  Let t e r s  were there fore g i ven 

to a l l  f ina l -year s t udents reques t i ng the i r  cont i nued par t 

i c ipat ion i n  the s tudy t h e  next y e a r  ( See Appendi x  D ) . 

Of the 3 4  teacher s - to-be who i ni t ia l ly i ndicated a wi l l i ng 

ne s s  t o  par t i c i pate , 1 1  subsequently went to Unive r s i ty 
instead and 1 other sought , and obt a i ned , deferment f rom 

teaching . Two f u rther s tudent s ,  pos t ed to South I s land 

school s ,  were exc l uded because of trave l  cost s . The rema i n 

i ng 2 0  f i r st -year teache r s  then con s t i tuted t h e  samp l e  

of f i r s t -year teachers for t h e  s econd pha s e . Of these , 

7 were s c i ence - spe c i a l i s t s  a nd 1 3  were not . They were 

located in 1 9 schoo l s  rang i ng f rom the home ba se in the 

south ( where the Teachers Col lege wa s located ) to Whangare i ,  

i n  the north ( see F igure 4 ) . There were 3 s choo l s  i n  

G i s borne , 3 i n  Pa lmers ton North , 2 each i n  Wanganui , Ha s t i ngs 
a nd Napi er , a nd 1 each i n  the other 7 locat i on s . Of the 
1 9  schoo l s  1 7  were Primary s choo l s  and 2 were I ntermed i a t e  

s chool s ,  t h e  l a t t e r  loca ted in Napier and Hami l ton . 

The c l a s se s  to wh i ch the f i r s t -year teachers were posted 

ranged f rom new-entry a nd infants  ( equivalent grade 1 )  

to standard 4 ( equ i va lent grade 6 )  in  the Prir.1ary schoo l s , 

and form 2 ( equiva lent grade 8 )  in the Intermediate schoo l s . 



F i g u re 4 
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Three teache r s  were appointed to compos i te ( mu l t i graded ) 

c l a s se s . Of  these , one had a combined standard 3 and 4 ;  

one a combi ned j unior 1 a nd 2 ;  and 1 a combinat ion of New

entry through Junior 1 a nd 2 ( See Table 2 ) .  The pupi l / teach

er ra t i o  ranged from 2 6  to 3 6  pupi l s  per teacher w i th the 

average number of pupi l s  per teache r , 2 9 .  

Perm i s s i on wa s sought ( and obta i ned ) f rom the appropr i a te 

Educat ion Boards and schoo l pr incipa l s  for undertaking 

s chool v i s i t s . Vi s i t s  began i n  late August ,  1 9 8 0  a nd con

t i nued through to the end of Novembe r , 1 9 8 0 . 

Dur i ng school vi s i t s  the types of informat i on out l ined 

a t  the begi nning of the chapter wer e  obta ined from everyone . 

The method by whi ch each type of i nformat i on was col l ected , 

however , var i ed . I ns truc t i ona l patterns were observed 

in a manner s im i lar to that employed with the Col l ege l ectur

e r s  - d irect observat ion and aud i o - record i ng . The extent 

to whi ch f i r st-yea r  teachers attr i buted thei r  own teachi ng 

patterns to tra in i ng wa s col lected by a que s t i onna ir e . 

Perception s  of the manner i n  wh i ch e lementary s c i ence 

shou ld be taught were obta i ned through a s tructured inter

v i ew . So a l so were the teacher s '  percept ions o f : 

i ) the actua l i n s truct iona l pat terns of the i r  l ecturers ,  

i i ) those recommended by the i r  lecturer s , and 

( i i i ) those of the i r  own schoo l teacher s .  

I nformat ion about ( i )  perceived leve l s  of succes s  i n  pract i c

ing acqui red competenc i e s , 

( i i )  the inf luence of thes e  leve l s  of 

succe � on the over a l l  l evel of s ucce s s  

o f  the f i r s t -year teacher s  a nd 
( i i i ) the a t t r i bu t i on of the se succe s s  

l eve l s  to tra i n i ng , were a l l  collected by que s t i onna ire . 
Deta i l  fol lows . 

F i r s t -year Teacher Observa t i ons 

of teaching se s s ions . 

Recordi ng and a na l y s i s 



TABLE 2 

CLASS LEVELS FOR FI RST-YEAR TEACHERS 

ELEMENTARY GRADE L EVEL GROUP 1 

Tea che rs Numbe r of 

a s s i g ned p u p i l s  

New - e n t ry a nd I n fa n t s  T 5 2 8  

New-e n t r y /Jun 1 o r  1/Ju n l o r  2 T 3 32  

J u n i o r  1 

J 1.1 n i o r  l /Ju n 1 or  2 

J u n i o r  2 

S t anda rd 1 T 1 2 8  

S t a nda rd 2 T 4 3 0  

S t a nda rd 3 T 6 2 9  

T 7 3 0  

S tanda rd 3 /S tanda rd 4 

S ta nd a rd 4 

Form 1 T 2 3 0  

F o rm 2 

'"P - ,.,.,""' :=:11 ,.....l, o  Y 

Te a che rs 

a ss i g ne d  

T 1 1  

T 1 0  

T 1 9  

'r 1 4  

T 1 3  

T 8 

T 1 7  

T 9 

T 1 6  

T 1 8  

T 1 5  

T 1 2  

T 2 0  
-

GROUP 2 

Numbe r of 

pu pi l s  

3 0  

3 0  

3 0  

�8 

2 8  

2 6  

29 

30 

3 0  

. 2 8  

2 9  

3 0  

2 9  

en 
0 



A tot a l  of 2 � les sons we re 
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analy sed 

for each f i r s t -year teacher i n  the sample w i th the except ion 

of 1 teacher teacher 1 6  where a th i rd w a s  a l so u sed i n  

order t o  obta i n  a m om �ol�tk • picture o f  h i s  teac h i ng pat tern . 

I n  h i s  case , each of the 3 l e s sons i nvolved a d i f f erent 

i ns truc t i ona l procedure -

i d i scuss ion , 

i i ) record i ng ,  a nd 

( i i i ) group-presentat ion of the events of a prev ious bush 

wa lk . 

The cod ing a nd a na ly s i s  

i dent i c a l  t o  those u sed 

procedure s that were employed were 

for the Col lege l ec turers' c l a s s e s . 

B r i e f l y , each a ud i - recorded l e s son wa s coded onto the cod ing 

sheet ( see Table 1 ) .  I n  this case however , cod i ng s tructura l 

transactions became 

exigenc i e s  occurred 

s ur faced . 

s l igh t l y  more comp lex a s  

a nd unant i c ipated emi t t e r s  

unexpected 

a nd target s 

For example : -

( i A v i s i tor brought a l i tter of k i t tens i nto the c l a s s -

room dur i ng a s c i ence les son on " Mamma l s " . A c a tegory 
' V '  wa s i nvented for the v i s i tor . When the t e acher 

spoke to the v i s i tor t h i s  wa s recorded a s  ' aVy ' i . e .  

the teacher emi t t i ng to a v i s i tor w i th the who l e  

c l a s s  a s  a ud i ence ( See F igure 2 )  • When the v i s i tor re-

p l i ed to the teacher t h i s  wa s recorded a s  ' Vdy ' 

where the v i s i tor wa s the emi t ter , the teacher wa s 

the targe t , and the who l e  c l a s s  wa s aud i ence . 

( i i ) A teacher spoke to a n  anima l . Dur i ng the cours e  

of t h e  s c ience l e s son on " Mamma l s "  t h e  teacher t r ied 

* 

to encourage a k i tten to wa lk 
acro s s  the f loor , c l ick i ng her 
" Come on • • .  , come on . .  " 

by moving a 
f i nge r s  a nd 

s t r i ng 
say ing 

The c l a s se s  o f  the f i r s t - year teachers d i d  not a l ways con s i st o f  s c i e nce 

a s  a se parate s ub j ect . Very o f ten s c i e nce wa s found coupled wi th S tory , 

Soc i a l  Stud i e s , Art and Cra f t ,  or Mathema t i c s . 



Category 1 K 1  wa s i nvented for the ki tten a nd the 

epi sode wa s recorded as 1 a Ky 1 where the teacher wa s 

the emitter , the k i tten the target , a nd the whole 

c l a s s  the aud ience . *  

( i i i ) Other teachers became involved in the l e s son . 

When other teacher s  came i nto the c l a s sroom and spoke 

to the c l a s s  teacher , or when other team-teachers 

spoke to the teacher i n  charge of the part i c u l ar 

s c i ence l e s son that wa s be ing coded , categor i e s  were 

a l so i nvented to d e s i gnate the i r  i nvolvement . For 

examp l e : 1 T 1  for another c l a s s  teache r ; 1 H 1  for 

the Head Teacher ; and 1 R 1  for the researcher ( to 

whom some teachers s poke dur ing thei r  l e s sons ) .  

There were a l so s ome epi sode s to wh ich tra n s l a t ion-equiv

a l ents had to be a scr i bed . These inc l uded : -

( i ) S i lent epi sode s . S i lent epi sode s were not nece s sa r i l y  

" empty"  t ime per i od s  in the communi ca t ion proce s s . 

Some t imes genu i ne pauses ( dur ing whi ch no communicat

ions were g iven and no operat ion wa s bei ng done ) 

a ccounted for the se 1 s i l ent epi sod e s  1 

than not , " s i lent operat ions " were 

Thes e  s i l ent operations cou ld ei ther 

per t a i n i ng to s c i ence , organ i z a t ion , 

( No s i l ent operat ions of soc iat ion 

but 

in 

be 

or 

were 

more of ten 

progres s . 

operat ions 

soc i a t ion . 

recorded , 

however ) .  S i lent operations pert a i n i ng to s c i ence 

i n c l uded such a c t i v i t i e s  as seat work a nd exper iment 

a t i on . S i lent operat ions pertain ing to organi zat ion 

inc luded f inger-play ( used to 1 settle 1 a c l a s s ) and 

hand rai s ing . Hand ra i s i ng wa s an a c t i v i t y  that 

wa s d i rected at the tea cher and wa s t aken to mean 

" please ca l l  on me ! "  and coded a s  " informa t ion d i s s 

emi nat ion about organi z a t i on " . 

* K i tten e m i t t e r s  we re not coded . 

6 2  
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( i i ) Voc a l  and non-voc a l  ' no i s e s ' .  The ' on - the - s pot ' 

observat ions j u s t i f i ed spec i f i c  i nterpretat i on s . 

For example , a s udden , pro longed i ntake of breath 

a f te r  a teacher ' s  ques t i on ( a lway s  a ccompa n i ed by 

the r a i s i ng of hand s ) wa s taken to mean " Pl ea s e  ca l l  

on me " . So a l so d i d  f inger c l i c k i ng s , hand f l appi ng s , 

and sounds such a s  "Ooh ooh ! "  Other sounds for 

which trans lat ion equiva lents were a sc r i bed i n c l uded 

hand - c l apping and be l l - r i ng i ng . When a teacher sudden

l y  started c lapp i ng or r i ng i ng a be l l  d u r i ng a l e s son 

it usua l ly meant " Stop what you are doi ng a nd l i s ten 

to me" , but some t imes i t  meant "There is  too much 

noi se in thi s  c l a s s ! "  I f  the be l l  r i ng i ng or hand 

c lapp i ng wa s fol l owed by an addr e s s  f rom the teacher 

the former wa s u sed , if not , the l atter . 

To t e s t  the re l iabi l i t y  of cod i ng and ana l y s i s  of l e s sons 
a complete s c i ence l e s son wa s re- coded and re -analy sed 

some t ime a fter the f i r s t  codi ng and ana l y s i s  were done . 

The graphs showing the l e s son prof i l e s  for func t i ona l and 

s tructur a l  transact ions of the re- ana l y sed l e s son were 

compared with the corre spondi ng one s f rom the pre- a na l y sed 

l e s sons . A l though not i dent i c a l , the two s e t s  of graphs 

showed a very close resemblance to each other ( F igure 5 ) . 

I n  a dd i t io� code / re - code re l iabi l i t y  wa s c a l cu l a ted accord

i ng to the formu l a : 

R = 

R = re l i abi l i ty 

1 A - ( N"="T · D ) 
A + D 

A = sum of t ime i n  agreement 

where -

D = sum of t ime i n  d i s agreement 

A + D = t ot a l t ime code d 

N = number of tolerated codi ng categor i e s  

( Adams , 1 9 6 5 ) 
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Th i s  formu l a  determined for what proport ion of the total 

number of coded observa t ions the two sets of code s were 

in agreement . 

The resu l t s  were a s  f o l l ows : -

i ) Funct i ona l transa c t i ons : 

1 
R = 7 2  - ( 9=1  X 1 2 )  

7 2  + 1 2  

( i i )  Structur a l  transactions : 

1 
R = 7 5  - ( 9=1  X 9 ) 

7 5  + 9 

A f ter codi ng wa s compl eted 

= 0 . 8 3 9  

= 0 . 8 7 9 

each f i r st -year teacher ' s  

protocol wa s then a na l y sed to determ i ne the amount of t ime 

spent on the variou s  functiona l and s tructur a l  categor i e s  

a nd the resu l t s  were recorded ( see Appendix E .  1 for the 

i nd iv i dual  f unctiona l ana lyse s . Append ix E . 2 for s tructur a l  

ana l y s e s ) .  Thereupon graphs were dravm sho-v1ing t h e  range 

and mean for both funct iona l and s tructura l transact ions 

for each f ir s t -year teacher ( Append ix F ) . 

The s econd t a s k  for Pha se 2 wa s to determ i ne the extent 

to which the f i r s t-year teachers attributed the i r  own teach

i ng patterns to sc ience curr iculum tra i n i ng . 

Attribut ion of teachi ng patterns to training 

I nformat ion about the extent to which the f i r s t -year teach

ers a t t r i buted thei r  own teach i ng patterns to s c ience curr

iculum tra i n i ng wa s col lected by ques t ionna ire ( Append ix 
H ,  Sec t i on C ) . 

Teache r s  were a sked to ind i cate the extent to which the i r  

own part icular method o f  teach ing wa s thought t o  b e  due 
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to : -

i the way they were taught sc i ence a t  Teacher s  Col lege ; 

i i ) the way they were told to teach s c i ence at Col l ege ; 

( i i i ) the way they were taught s c i ence at Pr imary School ; 

( iv ) the way they were taught s c i ence a t  Intermediate 

s choo l ; 

( v ) the way they were taught s c i ence a t  H igh Schoo l , 

or 

( v i ) *Some other i n f luenc e . 

Respon s e s  were requi red on the f o l lowing 5 -point s ca le :  

5 - a great dea l 

4 - much 

3 - a moderate amount 

2 - not very much 

1 - l i t t l e  or none 

Re s u l t s  f or thi s section a re to be f ound in Table 1 7 ,  

Chapter 5 .  

The third task for Pha s e  2 wa s to determine the f i r s t - year 

teacher s '  perceptions of : 

( i ) the manner i n  whi ch e l ementary s c i ence " shoul d "  be 

taught , 

( i i ) the teaching patterns of the i r  s chool s c i ence teachers ,  

( i i i ) those of the i r  Col l ege lecturer s , a nd 

( iv ) those recommended by the i r  Col lege lecture r s . 

Structured I nterviews 

A tot a l  of 4 s t ructured i nterviews were undertaken with 
each f i r st -year teacher . I n  keep i ng w i th the f i r s t  pha se 

of the study the que st ions centered around the 9 s tructura l 

and 9 f unctiona l transact ions i n  Appe n d ix A . For Interview 

* For th i s  category teache rs we re a l so a sked to s ubmi t wr i tten commen t s  
i n  t h e  s paces provided on t h e  que s t i onnai r 2 s . 
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1 , teache r s  were a sked to i nd i cate the percentages of lesson 

t ime that they bel ieved an e l ementary s c i ence teacher 

" shoul d "  s pend on thes e  9 func t i ona l and 9 s tructura l 

transa c t i on s . For I nterview 2 they were requi red to 

i nd i cate the percentage s of l e s son t ime spent by the i r  

s c i ence s chool teacher s o n  these tra n s a c t ion s . For I nter-

v i ew 3 ,  the percentages of l e s son t ime recommended by the i r  

Col l ege l ecturers , and f o r  Interview 4 the percentages 

of l e s son t ime spent by the i r  Col lege l ecturers on these 

transact ions ( Appendix G ) . 

The f ir s t - year teachers were i ntervi ewed individua l ly a t  

t ime s when mos t  convenient for them . P l aces of i nterviews 

ranged f rom s t a f f  rooms , to empty o f f i ce s  and c l a s s room s , 

to a store room for mus i c a l  equ i pment . I n i t ia l ly , for 

each s eparate i nterview , the res earcher went through each 

t a s k  w i th the teacher , exp l a i n i ng any terms not f u l l y  under

s tood . Then the researcher and teacher worked through 

each ta s k  in deta i l  with the teacher wr i t i ng h i s / he r  answer 

to each ques t ion in the a ppropri a te spaces on the answer 

shee t . No t ime l im i t  was set and teachers were f ree to 

a s k  for c l ar i f i ca t ion on any points  at any t ime during 

the interviews . 

The r e s u l t s  were then tabu l a ted . They appear a s  the f o l l ow 

i ng Tables  i n  Chapter 5 :  

Tab l e s  1 2 a  and 1 2 b  - perceptions of the proport ion 

of l e s son t ime recommended by s c i ence l e c turers 

to be spent on funct i ona l a nd structur a l  trans a c t 

ions . 

Tab l e s  1 3 a  and 1 3 b  - perceptions of the propor t i on 
of l e s son t ime spent by s c i ence l ecturers on 

funct iona l and structura l transactions . 

Tables 1 4a and 1 4b - percept i ons of the proport ion 

of l e s son t ime spent by "pre - co l lege" s c i ence teach

ers  on funct iona l and struc tura l transact ions . 



Tabl e s  1 Sa  and 1 Sb - perceptions of the proport ion 

of l e s son t ime that shou ld be spent on functiona l 

and structural transaction s . 

The f ina l steps i n  the co l lect ion of i nforma t i on for Phas e  

2 were to determine : -

i the l evels of s ucce s s  that each f i r s t- year teacher 

be l i eved he or she wa s exper i enc i ng in the use of 

the teaching competenc i e s  f or whi ch prov i s i on s  had 

been made dur i ng t ra in i ng ; 

6 8  

( i i ) the extent t o  which the pra c t i g i ng of the s e  competenc

i e s  wa s thought to have i n f l uenced the i r  overal l  

l eve l of s ucc e s s  a s  s c ience teache r s ; and 

( i i i ) the extent to wh ich capabi l i ty in prac t i gi ng these 

competenc i e s  was a t t r i buted to t ra i n i ng . 

F i r s t -yea r  teache r s  - teach i ng competenc i e s  

According t o  the s c i ence cur r i culum programmes there were 

47 d i f f erent teaching competenc i e s  ava i lable for acqu i s i t ion 

by the s tudent s .  Of the se , 4 0  rel a ted to the gener a l  

a spects  of s c i ence teachi ng a n d  7 to t h e  per s ona l 

a t t r i butes of s c i ence teacher s .  They a re l i s t ed on pages 73 , 

7 4  , a nd 7 5  , Chapter 4 .  

Ba sed on the se 4 7  c ompetenc i e s , a two- section ques t i onna i re 

wa s cons tructed . Sect ion A covered the fourty gene r a l  

competenc i e s , Sect ion B the seven teacher- attr ibute s . 

Each of the 4 7  i tems of the que s t i onna i re con s i s ted of 

three parts or sub-que s t i ons . For every i tem the re s pondent 

wa s requ i red to i nd i cate : 

i a level of prof i c i ency i n  a par t i cu l ar competency , 

i i ) the extent to wh ich th i s  l evel of prof i c i ency inf l uenc 
ed hi s / her overa l l  l eve l of s ucce s s  a s  a s c i ence 
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teacher , a nd 

( i i i ) the extent to which thi s level o f  pro f i c iency was 

thought to be due to tra i n i ng for s c ience teach i ng . 
( see Append i x  H ) . 

Res pons e s  were requ i red on f ive- point sca le s . V i z : -

1 • Part ( a )  

Leve l s  of succes s  i n  prac t isi ng competenci e s : 

5 - extreme l y  high 

4 - h i gh 

3 - average 

2 - low 

1 - extreme l y  l ow 

2 .  Part ( b )  

Inf l uence of succes s  l eve l s  on overa l l  level o f  s c i e nce 

teach i ng : 

5 - extreme l y  h igh 

4 - h i gh 

3 - average 

2 - low 

1 - extreme l y  low 

3 .  Part ( c )  

Att r i but ion of succes s  to tra i n i ng : 
5 - ent i r e ly 

4 - very much 

3 - par t l y  

2 - not very much 

1 - extreme l y  l it t l e  

Mos t  a n swer s  were put in the numbered spaces provided . 

Some however , we re placed i nbetween . I n  such c a s e s  the 

r a t i ng s  were taken to be the mid -po i nt between the two 

r a t i ng s  e . g . between 2 a nd 3 wa s taken a s  2 . 5 . 
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The rat i ng s  g iven to the que s t i onna i re i terns were tabu l a ted 

( Append i x  I ) .  Respondent s were numbered . Number s  1 through 

7 were a l located to those who had rece ived spaced curr i cu l um 

training ( group 1 )  a nd 8 t hrough 2 0  to those who had received 

mas sed curr i cu l um tra i n i ng ( group 2 ) . 

From the se i nd iv i dual  teacher- ra t i ng s  o f  que s t ionn ai re i tems 

group-rat i ng s  ( f or each i tem ) were formul ated for : 

( i group 1 ,  

( i i ) g roup 2 ,  and 

( i i i ) the enti re s amp l e  of f ir s t -year teacher s . 

The group - r a t i ng f or each que s t i onnai re i tem wa s determined 

by a dd ing the r a t i ng s  of each g roup member for a par t i cu l a r  

i tem and d i v i d i ng thi s sum b y  t h e  tot a l number of responden t s  

i n  the group . Take for examp l e  i t em 1 a  i n  Append i x  I ,  Sect i on 

A .  For group 1 the s um of a l l  teacher - ra t ings  for thi s  i tem 

wa s 2 0 . S i nce there were 7 r espondent s in thi s  g roup the 

group-rat ing for thi s par t i cu la r  i tem wa s 2 0 / 7  or 2 . 8 5 7 . 

S i m i l ar ly ,  the s um of a l l  teacher -rat ings  f or thi s i tern by 

g roup 2 wa s 4 2 .  S i nc e  there were 1 3 r e s pondents in thi s 

group the group-rat i ng for th i s  i tem ( for group 2 )  wa s 4 2 / 1 3 

or 3 .  2 3 . Thi s  i n  e f f ec t  e st ab l i shed a group s c a l e  s cored 

on 1 average 1 pos i t i on .  Where i n d i v i dual  teachers d i d  not 

rate par t i cu lar competenc i e s  these teachers were omi tted 

f rom the group when the group - ra t ings  were c a l c u lated . 

When a l l  g roup - r a t i ng s  for each ques t i onna i re i tern had been 

e stab l i shed , the r e s u l t s  were tabu l ated in Tables . ( Tables  

4 ,  5 and 6 i n  Chapter 4 ) . 
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S ince each i tem of the que s t ionna ire cons i s ted of three 

par t s  ( a '  b and c ) ' the tables for group-ra t i ng s  o f  ques t i on -

na ire i tems a l so employed 3 columns , each corre s pondi ng 

to a n  i t em part ( See Tabl e  3 a s  a n  exampl e ) .  

TABLE 3 

C OMPETENCE QUESTI ONNAIRE : CATEGORI ES FOR GROUP RATINGS 

E f fe ct of A t t r ib u t i on of 

I te m  Compe tence Compe te nce Compe t ence Leve l 
Leve l  on to T ra in i ng No Le ve l  Ove ra l l S u c ce s s  

The graphs tha t were subsequent l y  drawn repre s ented : -

( i the reported l eve l s  of succe s s  that the var i ou s  

groups of teacher s were exper ienc i ng i n  e a ch compe te n c y  
a nd the e ffe c t s  of  the se s uc ce ss le ve l s o n  the i r  

eve ra l l  leve l of s c ie nce te a ch i ng s u cce s s . , a nd 



( i i ) the reported leve l s  of succes s  that the various 

groups of teachers \'lere exper ienc i ng i n  prac t is ing 

each competency and attr i but ion of the s e  s ucces s  

l eve l s  to traini ng . 

W i th the compl e t i on of thi s f ina l s tep Pha se 2 of the 

s tudy wa s brought to a c lose . The f i nd i ng s  of the s tudy 

fol low in Chapt e rs 4 and 5 .  

7 2  
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CHAPTER 4 

FINDINGS - TEACHING COMPETENCIES 

Th i s  s tudy of the re l a t i onship between pre service tra i n i ng 

in s c i ence teaching and s ubsequent teacher- prac t i ce i s  ba s ed 

on a number of ques t ions r a i sed in Chapter 2 a nd whose inves t 

i g a t i on wa s described i n  Chapter 3 .  I t  i s  the purpos e  of 

the pre sent chapter to present the f indings for pres ervice 

tra ining a nd the s ubsequent teachi ng competenc i e s  of the 

f i rst -year teache r s . 

Ba sed on the i s sues d i scus sed i n  Chapter 2 ,  the f ind ings 

for 7 ques t ions a re pre s ented in thi s  chapter . 

What are the teaching competenc i e s  f o r  which provi s ions were 

made dur i ng s c i ence curr i c u l um training? ( Quest ion 1 )  

I nves t i gat ion o f  the course out l i nes a nd sc ienc e  tra i ning 

s e s s ions undergone by the s tudents revea led 4 7 competenc i e s  

impl i c i t . The s e , i t  m a y  reasonably be conc luded , were i ntend 

ed to be ga ined and subsequent l y  used ! . Of  the s e ,  4 0  pert a ined 

to the genera l a spects of s c i ence teaching a nd 7 to the 

per sona l attr ibutes of s c i ence teacher s .  

ively : -

( i ) Genera l teaching competenc i e s : 

They were respect -

To enable the preservice teachers to : -

1 .  Use  the prescr ibed sc ience sy l labu s 

2 .  Exerc i se h i s / her own j udgement over how to use 
the s c i ence s y l l abus 

3 .  get access  to s c i ence re source books 

4 .  use s c i ence resource books 

5 .  get acce s s  to s c i ence equipment 
6 .  use s c ience equ ipment 
7 .  bene f i t  f rom co l labora t i ng with Sci ence Re source 

Teachers 



8 .  bene f i t  f rom col laborating w i th Heads of S c ience 

Depar tment s ( i f present ) 

9 .  adapt the c l a s s room env ironment i n  the i nteres t  

o f  s c i ence teaching 

1 0 .  organi z e  pupi l s  dur i ng sci ence l e s sons 

1 1 . control pupi l s  duri ng s c i e nce l e s sons 

1 2 . get pup i l s  to observe s a fety r u l e s  dur i ng 

s c i ence l e s sons 

1 3 . plan a s c i ence programme 

1 4 .  extend the s c ience programme beyond the c l a s s -

room 

1 5 . dev i s e  obj ect ives for s c ience l e s sons 

1 6 . prepare s c ience act iv i t i e s  

1 7 .  dev i s e  open- ended problems f o r  s c ience c l a s s e s  

1 8 . mod i f y  mater i a l s  t o  f i t  spe c i f ic c l a s s  needs 

or s c ience act i v i t i e s  

1 9 . i ntegrate s c i ence w i th other subj e c t s  

2 0 . exerc i se own j udgement over how to teach s c i ence 

2 1 . use a s ci ence teaching kit ( prepared at Teach-

ers  Col l ege ) 

2 2 . mot ivate pupi l s  to learn s c i ence 

2 3 .  i ncrease pup i l s' knowl edge of s c i ence 

2 4 .  he l p  pupi l s  to deve lop concepts i n  s c i ence 

2 5 .  deve lop pupi l s ' communication ski l l s  i n  s c i ence 

2 6 .  teach pupi l s  to observe 

2 7 . teach pupi l s  to mea sure 

2 8 . teach pupi l s  to c l a s s i fy 

2 9 .  teach pupi l s  to infer 

3 0 . teach pupi l s  to pred ict res u l t s  

3 1 . teach pupi l s  to hypothe s i ze 

3 2 . teach pupi l s  to expe r iment 

3 3 .  increa s e  pupi l s ' unders tand i ng of s c i ence 

3 4 . deve lop des i rable a t t i tudes in pupi l s  dur i ng 

s c i ence c l a s s e s  

3 5 . prepare test ing and eva lua t i on i n s trument s for 

pupi l s  

3 6 . eva luate pupi l s ' acqu i s i t i on o f  proc e s s  s ki l l s  
3 7 . eva luate the i ncrease of knowledge and unde r -

74 
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sta nd i ng of sc ience i n  pupi l s  

3 8 . eva luate the increa se o f  commun i ca t ion ski l l s  

i n  pup i l s  o f  sc ience c l a s s e s  

3 9 .  eva luate the i ncrease of d e s i rable a t t i tudes 

in pup i l s  of sci ence c l a s s e s  

4 0 . wr i te progre s s  repor t s  for members o f  s c i ence 

c l a s s e s . 

( i i ) Per sona l ( teacher ) attribute s : 

Deve lopment of the pre service teacher ' s  own : 

1 • know l edge of s c i ence ( a s taught i n  the e l ement 

ary schoo l s ) 

2 .  under s tandi ng of 

e l ementary s chool s )  

s c i ence ( a s taught i n  the 

3 .  pos i t i venes s  of a t t i tude toward the teachi ng 

of s c i ence 

4 .  mot ivat ion to teach sc ience 

5 .  abi l it y  to teach s c i ence 

6 .  s k i l l s  in teaching s c i ence 

7 .  con f idence in teaching s c i ence . 

Having compl eted a course i n  s c i ence curri culum tra i n i ng, 

a fter a per i od of s i x  months ,  d o  f i r s t -year teachers nece s sa r 

i ly employ the competenc i e s  for which prov i s ions were made 

dur i ng tra i n i ng? ( Quest ion 2 )  

The ques t ionna i re a dm i n i s tered during the f i r s t - year teacher 

observa t i ons in Pha se 2 provided the ba s i s  for conc l u s ions 

r e l evant to que s t ion 2 .  ( See Append ix H ) . I tems in Sect ion 

A of the que s t i onna i re requi red teachers to i nd i cate the 

l eve l s  of succes s they cons idered they 

i n  the 40 genera l competenc i e s . I tems 

the 7 persona l ( teacher ) attributes .  

were expe r i enc i ng 

in Sect ion B w i th 

Resu l t s  f rom Sect ion A are given i n  column 2 

and f rom Sect ion B in column 2 of Table 4b . 

a graph i c  repre sentation of the resu l t s  f rom 

Table 4a ( general  compe tenc i e s ) .  

of Table 

F i gure 6 
column 2 

4 a  

i s  

of 



TABLE 4 a  

REPORTED GENE RAL COMPETENCY LEVELS , EFFECTS ON SUCCESS 

AND ATTRI BUTI ON TO TRAINING ( GROUPS 1 AND 2 COMBI NED ) 

Effect of Att r i bution of 
Item Competence Competence level Competence Level • Level on Overa l l  t o  training 

Success 

1 3 .  1 2 . 8  2 . 8  

2 3 . 6  3 . S  2 . 8 

3 3 . 4  3 . 3  2 . 4  
4 3 . 3  3 . 4  2 . 8  

5 3 . 3  3 . 5  2 . 6  

6 3 . 5  3 . 6  2 . 8  

7 2 .9 2 .9 1 .  9 
8 2 . 4  2 . 7  1 .  9 
9 3 . 1  3 . 3  2 . 5  

1 0  3 . 4  4 . 0  2 . 8  

1 1  3 . 7  4 . 1  2 . 3  

1 2  3 . 7  3 . 6  2 . 7  

1 3  3 . 4  4 . 0  3 .  1 

1 4 3 . 6  3 . 5  3 . 0  

1 5  3 . 3  3 . 8  3 . 1  

1 6  3 . 6  4 . 0  3 . 3  

1 7 3 . 1  3 . 1  3 . 0  

1 8  3 . 4  3 . 5  2 . 6  

1 9  3 . 8  3 . 8  2 . 6  

2 0  3 . 5  3 . 4  2 . 5  

2 1  2 . 1 1 . 9 2 . 2  

2 2  3 . 4  3 . 7  3 . 0  

2 3  3 . 4  3 . 5  3 . 0  

2 4  3 . 2  3 . 4  3 . 0  
2 5  3 . 2  3 . 4  3 . 2  

2 6  3 . 9  4 . 0  3 . 4  

2 7  3 . 0  3 . ,  2 . 9  

2 8  3 . 5  3 . 6  3 . 4  

2 9  3 . ,  3 . 5  3 . 2  

3 0  3 . 3  3 . 4  3 . 2  

3 1  2 . 7  3 . 0  3 . 0  
3 2  3 . 6  3 . 5 3 . 1  

3 3  3 . 3  3 . 4  2 . 9  

3 4  3 . 5  3 . 8  3 . 0  

3 5  2 . 6  3 . 0  2 . 7  

3 6  3 .  1 3 . 3  3 . 4  

3 7  3 . 1  3 . 3  3 . 0  

3 8  3 . 1  3 . 3  2 . 8  

3 9  3 .  1 3 . 3  2 . 8  

4 0  2 . 7 2 . 7  2 . 2 

Mea n :  3 . 3  3 . 4 2 . 8  

7 6  
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Table 4a conta i n s  three s e t s  of 

que s t i onna ire i tem part s . Each 

da ta 

set has 

f rom the 

a column 

7 8  

s eparate 

devoted 
to it - columns 2 ,  3 and 4 for averaged succe s s , inf luence , 

a nd at tribut ion rat i ng s  respe c t i ve l y . 

The 3 r a t i ng s ca l e s  for the que s t i onna ire i tem part s  are 

to be found i n  Chapter 3 .  The se s ca l e s  were a l l  5 point 

s c a l e s  to accomodate i nd iv idua l teacher r a t i ng s  from 1 to 
I 5 .  However , averaged g roup ratings of ques t ionna ire i t ern 

parts  were se ldom i n  the form of whole numbers . I t  wa s f e l t  

that the the retent i on of the group s cores i n  dec ima l f orm 

woul d  pres ent a c l earer graph i c  pictur e  of var i a t ions i n  

averaged group re spon s e s . Therefore , based on the s c a l e s  

in Chapter 3 ,  the fol low i ng succe s s , inf luence, and attri bu t -
,.. 

ion sca l e s  were dev i sed t o  accomodate the decima l i zed score s : ' 

i Succe s s  Sca l e  for the rat ing o f  par t  a o f  que s t i onna i re 

i tems ( perc e i ved l eve l s  of succe s s  in teach i ng c ompet 

enc i e s ) :  -

4 0 1 - 5 = Extreme l y  h igh 
3 0 1 - 4 = H igh 

2 0 1 - 3 = Average 

1 0 1 - 2 = Low 

0 - 1 = Extreme l y  low or not at a l l  

( i i ) Inf luence Sca l e  for the rating o f  part b o f  que s t ion

naire i tems ( inf luence of n•1cc e s s  l eve l s  on overa l l  

l evel of sc i ence teaching ) :  -

4 0 1 - 5 = Extreme l y  high 
3 0 1 - 4 = H i gh 
2 0 1 - 3 = Average 
1 0 1 - 2 = LOvl 
0 - 1 = Extreme l y  low or not a t  a l l  

( i i i ) Attr ibut ion S c a l e  for the rating of part c of ques t ion

naire i tems ( attr i bu t i on of succ e s s  leve l s  to tra i n ing 
for s c i ence t eaching ) :  

4 . 1  - 5 = Ent i r e ly 
3 . 1  - 4 = Very much 



2 .  1 

1 • 1 

0 

-

-
-

3 

2 

1 

= Pa r t l y  
= Not very much 
= Extreme ly l i t t l e  or not a t  a l l . 

F igure 6 a nd co lumn 2 of  Table 4 a  revea l tha t : -
* 
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( i ) The s ucce s s  ratings d e r i v e d  f rom the a gg regated ( or 

group ) scores for the se parate genera l competenc i e s  

ranged f rom 2 .  1 t o  3 .  9 w i th the mean f a l l i ng a t  3 . 3 .  

Th i s mea n s  tha t the lowe s t  s u cce ss ra t i ng i s  e q u iva lent 

t o  the response of "an ave rage le ve l  o f  s u c ce ss" a nd 

the h ighe s t  t o  the re s ponse of "a h igh l e ve l  of s ucce ss . "  

A mea n  of 3 . 3  wou l d  be loca ted at a po i n t  o n  t he s ca le 
tha t mea n s  "a h igh leve l of s u cce ss . "  

( i i ) 3 3  of the fo�rty general  compe tenc i e s  were rated above 

succe s s  rat in<.J5 of 3 .  0 ,  or above " average " .  

( i i i ) The fou r i tems w i th the h ighe s t  s ucc e s s  r a t i ng s  were : 

- teaching pup i l s  to observe ( i tem 2 6 ) - success  rat i ng -
3 . 9 ; 

i ntegra t i ng s c ience w i th other s ubj e c t s  ( item 1 9 ) 

- s ucce s s  rating - 3 . 8 ;  
- contro l l i ng pup i l s  dur i ng s c ience l e s sons ( item 

1 1  ) - s ucce s s  rating - 3 .  7 ;  a nd 

- gett i ng pup i l s  to observe safety r u l e s  dur i ng s c ience 

les sons ( item 1 2 ) - s ucc e s s  rating - 3 . 7 ;  

( iv ) The f ive i tems w i th the l owes t  success  ra t i ngs were : 

- teachi ng pupi l s  to hypothe s i z e  ( item 3 1 ) - s uc c es s  

rating - 2 . 7 ; 

- wr i t i ng progre s s  reports  f or members o f  s c i ence 

c la s se s  ( i tem 4 0 ) - succe s s  rating- 2 . 7 ; 

- prepa r i ng t e s t i ng and eva lua t ion i n struments for 

pupi l s  in s c ience c la s se s  ( item 3 5 ) - succe s s  rat i ng 
- 2 . 6 ;  

* Throughout the s t udy ,  ' s ucce s s ' whe ther re lated to competenc i e s  
o r  s c i ence teach i ng i s  a lways pe rce i ved succe s s . 
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- benef i t t i ng f rom col labora t i ng w i th the Heads of 

S c i ence Department s ( i tem 8 )  s ucce s s  rat i ng 

2 .  4 ,  

- u s i ng the s c i ence teaching k i t  prepared a t  Teache r s  

Col lege ( item 2 1 ) - s uc ce s s  rat i ng - 2 . 1 ·  

S u cce ss l e ve l s i n  a l l  of the se 5 compe ten c ie s  we re eq u i va le n t  

t o  the re sponse of " a n  a ve rage amou n t  of s uc ce s s "  on t he 

S u cce ss S ca le .  

The genera l p icture that emerges i s  that for the averaged 

respon s e s : -

( i ) Succe s s  leve l s  i n  8 2 . 5 % ( 3 3 )  of the 4 0  genera l tea c h i ng 

competenc i e s  were rated above 3 . 0 . On the Succe s s  

Sca l e  thes e  s cores a re equiva lent t o  the response 

of "a h igh leve l of succe s s " . 

( i i ) Succe s s  l eve l s  i n  1 7 . 5 %  ( 7) o f  the genera l teach i ng 

compe tenc i e s  were reported l y  " average " .  

( i i i ) Succe s s  leve l s  i n  n one of t he general  teach i ng 
competenc i e s  we re re po rt e d l y  l ow . 

Attention now turns to the 7 per sona l ( teacher ) a t tr ibutes 

as they re late to the s ame quest ion - que s t ion 2 .  Teacher

rating s  for these compe tenc i e s  a re r ecorded in column 2 of 

Table 4 b  a nd are repres ented in F igure 7 whi ch show s : -

( i ) the mean leve l of competence reported i n  the 7 teache r 

a t t r i bute s ; a nd 

( i i ) dev iat ion s  from the mean competence leve l . 

From F i gure 7 i t  can be s een that the mean competence leve l 

over the 7 per sona l ( teacher ) attributes y i e lded a succe s s  

rat i ng o f  3 .  3 a nd that a l l  o f  the averaged rating s  \"lere 

c lo s e l y  c lu ste red a round the mean . The averaged ratings 
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ranged f rom 3 . 2  to 3 . 4  ( see Table 4 b ) . For a l l  of the 

persona l ( teacher ) attributes the averaged competence leve l s  

were reportedly " h igh " . 

I f  the competenc i e s  f o r  wh ich prov i s ions were made dur i ng 

s c ience cur r i cu l um training are employed by f i r s t -year 

teachers to what extent is  th i s  a t t r i buted to the actua l 

proce s s  of tra ining for s c i ence teaching? ( Question 3 )  

F i nd ings for t h i s  quest ion were der ived f rom part c o f  the 

que s t i onna ire i terns which requi red the teachers to i nd icate 

the extent t o  which the l eve l s  o f  s ucce s s  they i nd icated 

for the s pec i f i ed teaching competenc i e s  were thought to be 

due to the training they had recei ved . Re s u l t s  a re to be 

f ound i n  column 4 of Tabl e s  4 a , a nd 4 b  f or genera l compet 
enc i e s  and per sona l attributes respective l y . 

The resul t s  f or the general  teach ing compe tenc i e s  w i l l  be 

cons idered f ir s t . A f i gura t i ve representa t i on of the combi ned 

resul t s  r e f l ec t i ng the relat ionship between s ucce s s  in the 

genera l competenc i e s  a nd a t t r i but i on to training i s  to be 

f ound in F igure 8 .  

From F i gure 8 and Table 4a  i t  can be seen that : -

( i ) Attr i but i on rati ngs o f  succe s s  leve l s  

teaching competenc i e s  t o  tra i n i ng 

to 3 . 4  w i th the mean f a l l ing a t  

in the 4 0  general 

ranged f rom 1 . 9 

2 .  8 .  I n  terms of 

the Attr i but i on Sca le thi s means that the lowe s t  rat ing 

is equiva lent to the respon se " not very much a t t r i buted 

to t ra i n i ng " , a nd the h i ghe s t  to the response " very 

much attr i buted to t r a i n i ng " . A mean of 2 .  8 wou ld 

be l ocated a t  a po int on the scale tha t mean s  " pa r t ly 

attributed to tra i n i ng " . 

( i i ) Averaged succ e s s  l eve l s  that were ind i cated f or 2 8  

of the 4 0  general competenc i e s  were " part l y "  attributed 

to tra ining for s c i ence teaching ( rat ings f rom 2 . 2 
to 3 . 0  on the Attr ibut i on Sca l e ) .  
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( i i i ) Averaged succ e s s  leve l s  i n  lO compete-r. c i e s  were " ve ry mu ch "  

a t t r i buted to tra i n i ng accord ing to the Attribution S cale . 

They we re : -

- eva l ua t i ng 

( i tem 3 6 ) . 

3 . 4 ;  

pupi l s ' acqu i s i t i on of proce s s  ski l l s  

Success rat ing : 3 . 1  - at t r i but ion rat ing : 

- tea c h i ng pup i l s  to c la s s i f y  ( item 2 8 ) . 

rat i ng : 3 . 5 - attr i but i on rat ing : 3. 4 ;  

Succe s s  

- teaching pupi l s  t o  observe ( i tem 2 6 ) . Succe s s  rating : 

3.9 - attribution rating : 3 . 4 ;  

- prepa r i ng sc ience a c t i v i t ie s  ( item 1 6 ) . 

rat i ng : 3 . 6 - attribut ion rating : 3 . 3 ;  

Success 

- teach ing pupi l s  to infer ( item 29 ) . Succe s s  rat ing : 

3. 1 - attribution rat i ng : 3. 2 ;  

- teaching pupi l s  to pred ict results ( i tem 30 ) . Succes s  

rat i ng : 3 . 3  - attribut ion rating : 3. 2 ;  

deve loping pupi l s ' communicat ion ski l l s in science 

( i tem 2 5 ) . Succe s s  rat ing : 3 . 2  - attribut ion rating : 

3 . 2;  
pla nn i ng the s c i ence programme ( item 1 3 ) . 

rat i ng : 3 . 4 - attr i but ion rat i ng : 3 . 1 ; 

Success 

dev i s i ng obj ect i ves f or s c ience les sons ( item 1 5 � 

Success rat i ng : 3 . 3  - attr ibu t i on rat ing : 3. 1 1 

- tea ch i ng pup i ls to expe r ime nt ( i tem 3 2 ) .  Succe ss 

ra t ing z 3 . 6  - a t t r ib u t i on ra t i ng z 3 . 1 .  

For a l l  o f  these 1 0  competencies the a veraged s ucces s  
l evels were equ i va lent t o  the response o f  " h igh " leve l s  
o f  succe s s . 

I t  i s  noteworthy that 7 of the 1 0  compe tenc i e s  enta i led 
process ski l l s  ( i tems 2 5 ,  2 6 ,  2 8  2 9  3 0  3 2  and 3 6 ) . 
The other three perta ined to programme planning and 
l e s son preparat ion ( i tems 13,  1 5  and 1 6 ) .  
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( iv ) Attribut ion rat ings for reported s ucce s s  leve l s  in 
2 gener a l  competenc i e s  were equiva l ent to the re sponse 

o f  " not very much a t t r ibuted to training"  on the 
Attr ibut i on Sca l e . Thes e  were : -

- benef i t t i ng f rom co l labora t i ng with Sc ience Resource 

Teacher s  ( i tem 7 ) .  Succe s s  rat i ng : 2 .9 - a t t r i bution 

rat i ng : 1 . 9 ;  

- benef i t t i ng f rom c o l l aborat ing with the Head of 

S c i ence Department ( i tern 8 )  • Succes s  rating : 2 .4  
- at t r i but ion rat i ng : 1 . 9. 

Both of the se compe te nc ie s  w e re repo rted l y  be i ng i mp
leme nt e d  a t  a s ucce s s  l e ve l tha t w a s  " a ve rage " on the 
S u cce s s  Sca le . 

Thus the averaged respon s e s  i nd icated that : -

( i ) a t t r i but ion rat ings for reported s ucces s l evel s  i n  

1 0  ( 2 5 . 0% )  of the 4 0  genera l compe te nc i e s  were 

equiva l ent to the -response of " ve ry much attr i buted 

to tra i n i ng " ; 

( i i ) a t t r i but ion r a t i ng s  f or reported s ucc e s s  l eve l s  i n  

28 ( 70. 0% ) o f  t he 4 0  genera l competenc i e s  were 

equiva lent t o  the r esponse o f  "Ea r t ly" a t t r i buted 

to tra i n i ng ; a nd 

( i i i ) a t t r i bu t ion r a t i ng s  f or reported s ucces s  l eve l s  i n  

2 general  competenc i e s  were equ ivalent t o  the response 

o f  " not very much a t t r i buted to tra i n i ng " . 

For the 2er sona l ( teacher ) a t t r i bute s  the r e s u l t s  were a s  

f o l lows : -

( i ) Averaged a ttr i bu t i on r a t i ng s  of s ucce s s  l eve l s  to 

t ra in ing i n  the 7 persona l ( teache r ) a t t r i butes ranged 

f rom 2 . 6  to 3 .  1 w i t h  the mean f a l l i ng a t  2 . 9 .  I n  

t e rms of the Attr i bu t i on Scale thi s means that the 

l owe s t  rat i ng i s  equiva l ent to the response of " 2a r t ly 

a t t r ibuted to t ra i n i ng '; the h ighe s t  to the re sponse 

of " very much a t t r i buted to t r a i n ing" , and the mean 

( 2. 6 )  to the response of " 2a r t ly a t t r i buted to tra in-
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ing" . ( See Table 4b and F i gure 9 ) . 

( i i ) Averaged competence l eve l s  i n  4 of the 7 teacher 

attr ibutes were "pa r t ly" attr ibuted to training 

according to the Attribution Sca l e  ( ra t i ng s  f rom 2 .  6 to 

2 . 9 ) . The y we re : -

the teacher s • own mot ivat ion to tea ch s c ience ( i tern 

4 ) . Succ e s s  rat ing : 3 . 3 - attribution rating : 2 . 9 ; 

- the teacher s ' own pos i t i vene s s  of a t t i tude toward 

the teach ing of s c i ence ( i tem 3 ) . 

3 . 4  - attr ibu t ion rat i ng : 2 . 8 .  

Succ e s s  r a t i ng:  

, 

- the teachers • own knowledge of the s ubj ect matter 

of s c i ence as taught i n  the e l ementary schoo l s  ( item 

1 ) .  Succe s s  rating : 3 . 3  - attr ibution rat ing : 2 . 7 ;  

- the teacher s '  own under stand ing of the subj ect matte� 

of s c i ence as t aught in the e lementary school s  ( item 

2 ) . Succe s s  rat i ng : 3 . 4 - attribut ion rat i ng : 2 . 6 .  

( i i i ) Averaged competence l eve l s  for 3 per sona l ( teache r ) 

attr ibute s  

accord ing 

to 3 .  2 )  . 

were " ve ry m u ch "  attributed to 

to the At tribution Scale ( ratings 

'I'hese vlere : -

tra i ning 

f rom 3 . 1  

the teacher s ' own abi l i t y  to t each s c i ence ( item 

5 ) . Succe s s  rating : 3 . 2 - attribution rat i ng : 3 . 2 ;  

the teachers • own s ki l l s  i n  the teach ing of s c i ence 

( i tern 6 )  . 

3 .  1 ; 
Succes s rating : 3 .  3 - attribut ion rating 

the teacher s ' own con f i dence i n  the teachi ng of 

s c i ence ( item 7 ) . Succe s s  rating : 3 .  4 - attribution 

r a t i ng : 3 . 1 . 

Thus , the averaged re spons e s  ind i ca ted that the f i rs t - year 

teacher s ' own sk i l l s ,  con f i dence a nd abi l i ty to teach s c i ence 

( i tern s  6 ,  7 ,  and 5 re spec t ively ) were more high ly attr ibuted 

to tra i n i ng than the i r  own knowledge and under s tand i ng of 
sc ience as taught in the e l ementary schoo l s  ( i terns 1 and 2 ) ; 

pos i t i vene s s  o f  a t t i tude towa rd the teach ing o f  sci ence ( i tem 
3 ) ; or the ir mot ivation to teach s c i ence ( i tem 4 ) . 
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TABLE 4 b :  REPORTED PERSONAL COMPETENCY LEVELS , EFFECTS ON 

SUCCESS AND ATTRI BUT ION TO TRAIN ING : 

( Groups 1 a nd 2 combined ) 

I tem Competence E f fect of Attr ibut i on 
# Leve l competence l eve l of competence 

on overa l l  succe s s  leve l t o  tra i n i ng 

1 3 . 3  3 . 8  2 . 7  

2 3 . 4  3 . 7  2 . 6  

3 3 . 4  3 . 9  2 . 8  

4 3 . 3  3 . 9  2 . 9  

5 3 . 2  4 . 0  3 . 2  

6 3 . 3  3 . 8  3 .  1 

7 3 . 4  3 . 5  3 .  1 

Mea n : 3 . 3  3 . 8  2 . 9  

I f  the competenc i e s  f o r  wh ich provi s i ons were made dur i ng 

s c i ence curri culum tra i n i ng are be i ng employed by f i r s t -yea r  

teacher s ,  what e f fect does thi s have o n  the i r  overa l l  l eve l 
o f  succe s s  a s  s c i ence teache r s ?  ( Qu e s t i on 4 )  

Thi s ques t i on wi l l  f i r s t  be answered i n  relat ion to the genera l 

teach ing competenc i e s  ( mea sured by Section A o f  the que s t i on 

n a i re ) . A graph i c  repre sentat i on o f  the answer t o  que s t i on 

4 a s  i t  bears on genera l teach ing competenc i e s  i s  to be f ound 

i n  F i gure 1 0 . F i gure 1 0  shows : 

i ) the i nd icated leve l s  of succe s s ; and 

i i ) the extent to which the l eve l s  of succes s  i nd i cated 

were thought to a f fect the overa l l  l eve l of s ucce s s  

o f  the s c i ence teacher s .  

The data f rom which F i gure 1 0  i s  derived are to be f ound i n  

Table 4a  ( columns 2 and 3 ) . 

From F i gure 1 0  and Table 4a i t  can be seen that : -

( i ) The inf luence ratings der ived f rom the aggregated 

( or group ) scores ranged f rom 1 . 9 to 4 . 1  w i th the 
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mean fa l l i ng at 3 . 4 . Th i s  means tha t the lowe s t  ra t i ng 

i s  equ ival ent to the r e s ponse o f  " a  low l e v e l  o f  
.... 

i n f l uence " on t he Inf l uence S ca l e , the h i ghe s t  to 

t he response of " a n 

a nd the mean ( 3 .  4)  
o f  i n f l uence " . 

extremely h igh leve l of inf l uence " , 

to the r e s ponse of " a  high l ev e l  

I n  3 2  of the 4 0  gene r a l  competenc i e s  t he group scores 

were be twe e n  3 . 1 a nd 4 . 0  on the I n f l ue nce Sca le . Th i s  me a n s  

tha t re po rte d l y , se l f- a s s u re d  s u c ce s s l e ve ls i n  a l l  

o f  the se compe t e nc i e s  had a " h igh " amount of i n f l uence 

on the overa l l  s ucce s s  o f  t he f i r s t -year t eacher s .  

For ...lL of the s e  3 2  compe tenc i e s  the reported g roup 

s cores on t he Succe s s  S c a l e  were above 3 . 0  or 

equ i va l ent to the r.e spons e  of " h igh " l eve l s  of s ucce s s .  

The s u cce ss leve l o f  the othe r compe tency { i tem 2 7 )  

w a s  re po r te d l y " a ve rage " . 

I n  6 o f  the 4 0  genera l teach i ng competenc i e s  the group 

s cores were e q u i va l ent to the re sponse of " average " 

l e ve l s  of i n f l uence" on the I n f l ue n ce S ca le .  

6 compe t enc i e s  were : -

The s e  

- prepa r i ng t e s t ing a nd eva l ua t ion i n s trume n t s  f or 

membe r s  o f  s c i ence c l a s s  ( i tem 3 5 ) - i n f lu ence rat i ng : 

3 . 0  - succe s s  r a t ing : 2 . 6 ;  

- teach i ng pup i l s  to hypothe s i z e ( i tem 3 1 ) - i nf luence 

r a t ing : 3 . 0  - succe s s  r a t i ng : 2 . 7 ;  

- bene f i t t i ng f rom co l l a bor a t i ng w i th S c i ence Resource 
Teachers ( i tem 7 )  - i n f luence r a t ing : 2 . 9  - s ucc e s s  
r a t i ng : 2 . 9 ;  

u s i ng the pre s c r i bed s c ience sy l l ab�s ( i tem 1 ) -

i n f l uence rat i ng : 2 . 8  - succe s s  rat ing : 3 . 1 1 

- wr i t ing progre s s  repo r t s  for member s  o f  
c l a s s e s  ( i tem 4 0 ) - i n f l uence rat i ng : 2 . 7 
r a t i ng : 2 .  7 .  a nd 

, 

s c i ence 

s ucce s s  

- be ne f i t t i ng f rom c o l l a bo ra t i ng w i th the He a d  o f  
S c i e n ce De pa rtme n t  ( i tem 8 )  - i n f l ue nce ra t i ng : 2 . 7  -

s u cce ss ra t i ng :  2 . 4  . 

.,. throughout t�e s tudy , ' i n f l uence ' of pe r c e i ved leve l s  o f  s ucce s s  
� n  competenc � e s  o n  t he overa l l  leve l of succes s  of the teachers 
is a lways perce i ved i n f luence . 
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In one of these competenc i e s  ( i tem 1 )  the reported 

group score on the Success  Sca le wa s 3 . 1  or equiva lent 
to a " h igh " leve l of succe s s . I n  the other 5 compe t 
enc i e s  the group ratings were equiva l ent t o  " average " 
amounts of succe s s . 

I n  1 ge ne ra l t e a ch i ng compe ten cy - " u s i ng t he s c ie nce 

te a ch ing k i t "  ( i te m  2 1  ) the g roup s c o re w a s  e q u iva 

le n t  t o  the re s ponse o f  a " low leve l of i n f l ue nce " on 

the I n f l u e n ce S c a le . The g roup score on t he S uc ce ss 

S ca le for th i s  compe t e n cy w a s  e q u iva le n t  to a n  

" a ve rage amount of s u cce s s " . 

I t  i s  notewor thy that thi s par t i cular competency 

wa s the one for whi ch the group rat ings y ie lded : 

( a ) the lowe s t  g roup score 

a nd 

on the I n f l uence Scale 

( b )  the lowes t  group score on the Succes s Sca le .  

I n  one genera l teaching competency the g roup score 

on t he Inf luence Scale wa s equiva lent to the response 

of an " extreme ly high" l evel o f  inf luence . Th i s  

competency wa s :  -

contro l l i ng pupi l s  during s c i ence c la s se s  ( item 

1 1 )  - inf luence rat ing 4 . 1 - succes s  rat i ng : 3 . 7 .  

The re s u l t s  for the per sona l ( teacher ) attr i bute s  a re shown 

i n  F i gure 1 1  whi ch i s  a c ompo s i te graph showing : -
p 

( i ) g roup ratings o f  cometence leve l s  in per sona l ( teache r ) 
I 

( i i ) 

a t t r i butes ( de r i ved f rom column 2 o f  Table 4 b ) ; and 

i n f luence o f  c ompetence l eve l s  on overa l l  l evel o f  

s ucce s s  i n  s c i ence t ea ch ing ( derived f rom column 3 
o f  Table 4b ) . 

From F igure 1 1  a nd Ta ble 4b the fol l ow i ng re s u l t s  can be seen : 

( i ) The i nf luence rat ings der ived f rom the 

for the per sona l ( teache r ) a t tr ibutes 

3 . 5  to 4 . 0  w i th the mean f a l l ing at 3 . 8 . 

group s cores 

ranged f rom 

A l l  of the se 

rat ings ( l owe s t , highest a nd mean ) a re equ iva lent 



F i g u re 1 1  

Pe rsona l ( te a che r )  A t t r i b u te s t  Re po rted C ompe ten ce Le ve l s  

and I n f l uence o n  Ove ra l l  S c ie nce Tea ch i ng S ucce s s  ( A l l  Te a che rs ) 

R3 t i ngs t 
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Com pe t e nc ie s t  1 2 3 4 5 

... ... 
-

6 7 

Compe te nce Le ve l s  

I n f l ue nce of C �mpe tence Leve l s  on Ove ra l l  S c i e n ce 
Tea ch i ng S u cce ss 

3 . 8 ( Me a n  I n f l ue nce Leve l )  

3 . 3  ( Me a n  S ucce s s  Leve l ) 

n 2 0  

9 2  
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to the re sponse of " a  h igh l eve l of inf luence " on 

the Inf luence Scale . For a l l  of the se per sona l 

( teacher ) attributes the group scores were equiva l ent 

to the re sponse of " h igh" l eve l s  o f  s ucce s s  on the 

Succe s s  Scale . 

The persona l ( teacher ) a t t r ibute w i th the h igh e s t  

group score o n  the Inf luence S c a l e  wa s :  " The teacher ' s  

own abi l i ty to teach s c i ence " ( item S )  

r a t i ng : 4 . 0  - Succ e s s  rat ing 3 . 2 .  

inf luence 

The persona l ( teache r ) a t t r i bute w i th the l owe s t  g roup 

s core on the Inf uence S c a l e  wa s :  " The teacher ' s  

own con f i dence in teaching s c i ence ( item 7 )  - inf luence 

rat ing : 3 . S  - succ e s s  rat ing : 3 . 4 .  

What e f fect does the spa c i ng or ma s s ing o f  t r a ining have on 

the f i r s t -year teachers '  use of the teach i ng compe tenc i e s  

for which provi s ions were made dur i ng t r a i n i ng? ( Quest ion 

s )  • 

Compa r i sons of the reported competence l eve l s  of the teache r s  

who rece i ved spaced curr iculum t r a i n i ng ( group 1 )  a nd t hose 

who rece ived ma s sed curr iculum tra i n i ng ( group 2 )  i n  the 

compe tenc i e s  provided d uring tra i n i ng were made by s uper impo s 

i ng the graph s  s howing the competence leve l s  o f  g roup 1 over 

that of group 2 ( F igures 1 2  a nd 1 3 ) .  F i gure 1 2  shows compar 

a t i ve l eve l s  o f  competence i n  the 4 0  general  teaching compet 

enc i e s  for groups 1 a nd 2 ( de r ived f rom column 2 o f  Tabl e s  

Sa a nd 6 a  respectively ) .  F i gure 1 3 s hows t h e  c omparat i ve 

competence l eve l s  in the per sona l ( teacher ) a ttributes for 

g roups 1 a nd 2 ( derived f rom column 2 o f  Tab l e s  S b  and 6 b  
r espect ively ) .  

The r e s u l t s  f or the general  teach ing competenc ies wi l l  be 

prese nted f i rst . 

From F i gure 1 2  ( and column 2 of Tabl e s  Sa and 6 a ) the resul t s  

we re a s  fol lows : -

( i ) For group 1 the group s cores ranged f rom 2 .  2 to 4 .  3 

with the mean f a l l ing a t  3 . 4  on the su4cce s s  S c a l e . 

Th i s  means that the lowe st group score for group 1 



TABLE Sa 

REPORTED GENERAL COMPETENCY LEVELS , EFFECTS ON SUCCESS 

AND ATTRIBUTI ON TO TRAI NI NG t GROUP 1 

Effect of Attribution of 
Item Competence Competence Level Competence Level • Level on OVera l l  to training 

Success 

1 2 . 9  2 . 9  2 . 9  

2 3 . 7  3 . 7  3 . 1  

3 3 . 4  3 . 4  2 . 7  

4 3 . 3  3 . 3  3 . 4  

5 3 . 3  4 . 1  2 . 7  

6 3 . 4  3 . 7  3 . 3  

7 2 . 4  2 . 1  1 .  9 

8 2 . 3  2 . 3  1 . 3 

9 3 . 0  3 . 4  2 . 9  

1 0  3 . 4  4 . 3  3 . 6  

1 1  3 . 4  4 . 0  2 . 3  

1 2  3 . 7  4 . 0  2 . 4  

1 3  3 . 5  3 . 6  3 . 6  

1 4 3 . 1  3 . 3  2 . 9  

1 5  3 . 6  3 . 7  3 .  1 

1 6  3 . 7  3 . 9  3 . 4  

1 7 3 . 0  3 .  1 3 . 1  

1 8  3 . 3  3 . 4  2 . 4  

1 9  4 . 3  4 . 0  2 . 6  

2 0  3 . 7  3 . 4  3 . 1  

2 1  2 . 2  1 .  8 2 . 5  

2 2  3 . 9  4 . 0  3 . 3  

2 3  3 . 7  3 . 6  3 . 4  

2 4  3 . 6  3 . 5  3 . 4  

2 5  3 . 4  3 . 7  3 . 3  

2 6  4 . 1  4 . 2  3 . 7  

2 7  3 . 4  3 . 4  3 . 1  

2 8  4 . 1  4 .  1 3 . 6  

2 9  3 . 9  3 . 9  3 . 8  

3 0  3 . 6  3 . 6  3 . 4  

3 1  3 . 3  3 .  1 3 . 4  

3 2  3 . 9  3 . 4  3 . 1  

3 3  3 . 6  3 . 4  3 . 1  

3 4  3 . 9  4 . 0  3 . 1  

3 5  3 . 0  3 . 4  3 . 2  

3 6  3 . 4  3 . 3  3 . 9  

3 7  3 . 3  3 . 1  3 . 1  

3 8  3 . 9  3 . 6  3 . 0  

3 9  3 . 3  3 . 1  3 . 0  

4 0  3 . 2  2 . 8  2 . 0  

Mea n : 3 . 4  3 . 5  3 . 0  

9 4  



TABLE 6a 

REPORTED GENERAL COM PETENCY LEVELS , EFFECTS ON SUCC ESS 

AND ATTRI BUTION TO TRAINING : GROUP 2 

Ef fect o! Attr i bution of 

Item Competence Competence Level Competence Level 
� Leve l On Ove ra l l  t o  t r a i n i ng 

Success 

1 3 . 2  2 . 8  2 . 8  

2 3 . 5  3 . 4  2 . 6  

3 3 . 3  3 . 2  2 . 2  

4 3 . 3  3 . 4  2 . 5  

5 3 . 2  3 . 2  2 . 5  

6 3 . 5  3 . 5  2 . 5  

7 3 . 2  3 . 4  2 . 0  

8 2 . 5  3 . 0  2 . 3  

9 3 . 1  3 . 2  2 . 3  

1 0  3 . 4  3 . 8  2 . 4  

1 1  3 . 8  4 . 1  2 . 2  

1 2 3 . 6  3 . 4  2 . 8  

1 3 3 . 4  4 . 2  2 . 9  

1 4 3 . 8  3 . 5  3 .  1 

1 5 3 . 2  3 . 9  3 . 0  

1 6  3 . 5  4 . 0  3 . 2  

1 7 3 . 1  3 . 0  3 . 0  

1 8  3 . 5  3 . 5  2 . 7  

1 9  3 . 5  3 . 3  2 . 5  

2 0  3 . 4  3 . 4  2 . 2  

2 1  2 . 0  1 • 9 2 . 1  

2 2  3 . 1  3 . 5  2 . 8  

2 3  3 . 2  3 . 5  2 . 7  

2 4  3 . 0  3 . 3  2 . 8  

2 5  3 . 0  3 . 2  3 . 1  

2 6  3 . 8  3 . 9  3 . 2  

2 7  2 . 7  2 . 9  2 . 8  

2 8  3 . 1  3 . 2  3 . 2  

2 9  2 . 7  3 . 3  2 . 9  

3 0  3 . 2  3 . 3  3 . 1  

3 1  2 . 4  2 . 9  2 . 8  

3 2  3 . 4  3 . 5  3 .  1 

3 3  3 . 1  3 . 4  2 . 7  

3 4  3 . 3 3 . 7  2 . 9  

3 5  2 . 3  2 . 7  2 .  4 

3 6  2 . 9  3 . 2  3 . 2  

3 7  2 . 9  3 . 3  2 . 9  

3 8  2 . 7  3 . 2  2 . 7  

3 9  2 . 9  3 . 3  2 . 7  

4 0  2 . 5  2 . 6  2 . 3 

Mea n :  3 . 1  3 . 3  2 . 7  

9 5  
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i s  equ iva l ent to the re sponse o f  " a n  a ve rage le\el of 

succe s s " , the h i ghest group score to the response 

of " an extreme ly high l eve l of succes s " , a nd the mean 

to the re sponse of " a  high level of succe s s " . 

For group 2 the group scores ranged f ron 2 .  0 to 3 .  8 

with the mean f a l l i ng a t  3 . 1  on the Succ e s s  Sca l e . 

Th i s  means that the l owe s t  group s core f or g roup 

2 would be equiva l ent to the response of " a  l ow l eve l 

o f  succe s s " , the h i ghest  to the r e sponse o f  " a  h igh 

l evel o f  s ucce s s " a nd the mean a l s o  to the r espons e  

o f  " a  h igh level of succe s s " . 

For group 1 the averaged scores y i e lded succe s s  rat i ng s  

t h a t  were equ iva l ent t o  t h e  re sponse o f  " an extremely 

h igh leve l of s ucce s s "  f or 3 gener a l  compe tenc i e s . 

They were : 

i n tegrat i ng s c i ence w i th other s ubj ects  

1 9  - succe s s  rating : 4 . 3 ;  

teachi ng pupi l s  to observe 

r a t i ng : 4 . 1 ; and 

teaching pupi l s  to c l a s s i f y 

r a t i ng : 4 . 1 . 

i tem 2 6  

i tern 2 8  

i tem 

s ucce s s  

succes s  

For group 2 n o  averaged scores y i e lded succ e s s  ratings 

which were equiva l ent to the re sponse of a n  " extremely 

h igh" level of succe s s  on the Succ e s s  Sca l e . 

For group 1 the averaged scores y i e lded succe s s  ratings 
that were equiva l ent t o  the res pons e  o f  "a  h igh l eve l 

o f  succe s s "  for 2 9  gener a l  competenc i e s . 

For group 2 the group scores y ielded succe s s  ra t ings 

that were equiva l ent to the response of " h igh " leve l s  

o f  succ e s s  for 2 8  general  compe tenc i e s . 

The averaged scores for group 1 y i e lded s ucce s s  r a t i n g s  

that we re equ iva lent to t h e  re spon se o f  " average " 

level s of succe s s  for 8 general competenc i e s . 



9 8  

The a veraged scores for group 2 yie lded success  ratings 

equ iva lent t o  the response of " ave rage " l eve l s  of 

s ucce s s  for 1 2  of the 40 genera l corneptenc i e s . 

( v i ) For both groups of teachers the general  competency 

w i th the l owest group rat ing on the Succe s s  S c a l e  

wa s " u s i ng t h e  science teachi ng k i t "  i t e rn  2 1  

s ucce s s  r a t i ng group 1 - 2 .  2 ;  s ucce s s  rating group 

2 - 2 . 0 .  

( v i i ) Reportedly , the mean l evel of succe s s  wa s h ighe r  f o r  

group 1 ( teachers who rece i ved spaced cur r i cu lum tra i n 

i ng )  than f o r  group 2 ( teachers who received ma s sed 

cur r i cu lum tra i n i ng ) i . e .  a reported mean of 3 .  4 on 

the Succ e s s  S c a l e  for group 1 a nd 3 .  1 on the Succe s s  

Sca l e  for group 2 .  However , both of these mean scores 

a re equ i va l ent to the response o f  " h i gh "  l eve l s  of 

s ucce s s  on the Success  Sca l e . 

( vi i i ) The averaged scores of the teacher s  who received spaced 

cur r i cu lum training ( group 1 )  y i e lded h igher levels  

o f  success  on the Succ e s s  Sca le than those who received 

mas sed curr iculum training in 3 0  of the 4 0  genera l 

teach i ng competenc i e s . 

( i x ) 

( X ) 

For 2 general competenc i e s : 

" U s ing s c i ence resource book s "  ( i  tern 4 )  and 

" Organi z ing pupi l s  during sc ience l e s sons "  ( i tem 

1 0 )  the averaged ratings of both groups of teachers 
were the same . 

For 8 genera l competenc i e s  the a veraged s cores o f  

group 2 were higher than those of group 1 ( Table 7 ) .  
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TABLE 7 :  COMPETENCIES FOR WHICH THE AVERAGED SCORES OF GROUP 

2 Y I ELDED HIGHER SUCCESS RATINGS THAN THOSE OF 

GROUP 1 

I tem No . 

1 

6 

8 

9 

1 1 

1 4 

1 7 

18 

Compe tenc i e s  

U s i ng the pre scribed s c i ence 
s y l l abus 

U s i ng s c i ence equ ipment 

Bene f i tt i ng f rom col l abor 
a t i ng with Heads o f  S c i ence 
Department s  

Adapting the c l a s sroom 
envi ronment in the i ntere s t  
o f  s c i ence teach i ng 

Contro l l i ng pupi l s  dur i ng 
s c i ence l e s sons 

Extend i ng the s c i ence 
programme beyond the 
c l a s s room 

Dev i s i ng open-ended 
problems for s c i ence 
c l a s s e s  

Mod i f y ing mater i a l s  t o  f i t  
spec i f i c  c l a s s  need s o r  
s c i ence act i v i t i e s  

MASSEY UNIVERS ITY 
L ':� ).. f; '"' 

Succe s s  Ratings 

Group 2 Group 1 

3 . 2  2 . 9  

3 . 5  3 . 4  

2 . 5  2 . 3  

3 .  1 3 . 0  

3 . 8  3 . 4  

3 . 8  3 .  1 

3 .  1 3 . 0  

3 . 5  3 . 3  



1 0 0  

For the per sona l ( teacher ) attr ibutes the r e s u l t s  were a s  

fol lows : -

( i ) For group 1 the group scores ranged f rom 3 . 4  to 3 . 7 

on the Success  Sca le w i th the mean f a l l i ng a t  3 . 6  

( Table 5b ) . A l l  3 of these s cores a re equiva l ent 

to the response of " h i gh " leve l s  o f  competence . 

For group 2 the a veraged scores ranged f rom 3 .  0 to 

3 . 4  on the Succe s s  Scale with the mean f a l l i ng at 

3 . 2  ( Table 6b ) . On the Succ e s s  Sca le the l owe s t  score 

is equ iva l ent to the r esponse o f  "an average l eve l 

of  s ucce s s "  whi le the h i ghest  s core a nd the mean a re 

both equiva l ent t o  the response o f  " h igh" l eve l s  of  

succe s s . 

( i i ) Wherea s f or group 1 a l l  o f  the averaged scores f or 

comeptence l eve l s  i n  the per sona l ( teacher ) a t t r i butes 

were equ iva l ent to the response o f  " h igh " leve l s  o f  

succ e s s  o n  the Succe s s  Sca l e , f or group 2 averaged 

scores for 5 competence l eve l s  in the 7 per sona l 

( teacher ) attributes were equiva l ent to the response 

of " h igh " l eve l s  o f  succe s s  on the Succe s s  Sca l e . 

For the other 2 per sona l ( teacher ) a t t r i butes the 

averaged s cores of  group 2 were equ i va l ent to the 

response of " average " l eve l s  of  succe s s . They were : 

the teacher ' s  own abi l i ty to teach s c i ence - i tem 5 

- s ucce s s  rating : 3 . 0 ;  and 

the teacher ' s  own s ki l l s  in teach i ng s c i ence 

i tem 6 - success  rating : 3 . 0  ( F ig u re 1 3 ) .  

( i i i ) The averaged scores o f  group 1 ( teacher s who rece ived 

spaced curr icu lum train ing ) y ie lded higher succe s s  

ra t i ngs than the averaged scores of  group 2 for 6 

of the 7 per sona l ( teacher ) attribute s . For the other 

teache r - attribute " the teacher ' s  own under s tand ing 

of the subj ect matter of science a s  taught i n  the 

e l ementary schoo l s  ( i tem 2 )  averaged succe s s  rating s  
were the s ame for both groups . 



TABLE 5b : 

I tem 
# 

l 

2 

3 

4 

5 

6 

7 

Mean : 

TABLE 6 b :  

I tem 
# 

l 

2 

3 

4 

5 

6 

7 

Mean : 

1 0 1  

REPORTED PERSONAL COMPETENCY LEVELS , EFFECTS ON 

SUCCESS AND ATTR I BUTION TO TRAIN ING : GROUP 1 

Ef f ect of Att r i bution o f  
Compe tence Competence l eve l Competence level 

Leve l  on Overa l l  t o  t r a i n i ng 
Success 

3 . 4  3 . 9  3 . 7 

3 . 4  3 . 6  3 . 4  

3 . 7  4 . 3  3 . 0  

3 . 6  3 . 7  3 . 3  

3 . 6  4 . 0  3 . 6  

3 . 7  4 . 3  3 . 8  

3 . 7  3 . 9  3 . 9  

3 . 6  4 . 0  3 . 5  

REPORTED PERSONAL COMPETENCY LEVELS , EFFECTS ON 

SUCCESS AND ATTRI BUTION TO TRAINING : GROUP 2 

E f f e ct o f  Att r i bution o f  
Competence Competence level Competence level 

Leve l on Overa l l  t o  tra i n i ng 
Succe s s  

3 . 2  3 . 8  2 . 1  

3 . 4  3 . 7  2 . 2  

3 . 2  3 . 7  2 . 6  

3 . 2  3 . 9  2 . 7  

3 . 0  3 . 9  2 . 9  

3 . 0  3 . 5  2 . 8  

3 . 2 3 . 3  2 . 7  

3 . 2  3 . 7 2 . 6  



R;J t i ngs : 

4 

3 

2 

Compe te n c i.e 'J s  

F igu re 1 3  

Pe rsona l ( te a che r )  A t t ri butes : 

Repo rted Compe tence Le ve l s ( G roups 1 a nd 2 )  

/ I-
r,? � ...... 

... 

1 2 4 5 

1-----

� 

6 7 

Compe tence Leve l s  ( g p . l )  

Compe tence Leve l s  ( g p . 2 )  

3 . 6  ( Me a n  Compe tence Le ve l s gp . l )  

3 .  2 ( Mean Compe tence Leve l :  g p .  2 )  

G roup l s  n 7 

G roup 2 :  n 1 3  

1 0 2 



1 0 3  

To what extent do teacher s who received spaced curricul um 

tra ining and those who rece ived ma s sed curr i cu lum training 

a t t r i bute the l eve l s  of succe s s  they ind i cate for the comp-

etenc i e s  provided 

actua l proc e s s  o f  

6 )  

dur ing sci ence curr iculum tra ining to the 

tra ining for s c i ence teaching? ( Quest ion 

The f ind ings for thi s  ques t ion were a s  fol lows : -

( i For g roup 1 ( teache r s  who recei ved spaced curricu lum 

tra i n i ng ) the averaged scores y i e lded a t t r i but ion 

ratings for succes s  leve l s  in the 40 g eneral  competenc

ies which ranged from 1 . 3 to 3 . 9  w i th the mean f a l l ing 

a t  3 .  0 ( Table S a  a nd F i gure 1 4 ) .  In terms o f  the 

Attr ibution Scal e  thi s means that the l owe s t  score 

wa s equiva l ent to the response of " not very much 

a t t r i buted to tra i ning'� the highest to the response 

of " very much a t t r i buted to training "  1 and the mean 

( 3 . 0 )  to a respon s e  of "pa r t l y  attributed to tra i n i ng " . 

For group 2 ( teache r s  who recei ved mas sed curr i cu lum 

tra i n i ng ) the averaged scores y i e lded attr i but ion 

ratings which ranged f rom 2 .  0 to 3 .  2 w i th the mean 

f a l l i ng at 2 . 7  ( F i gure 1 5  and Table 6 a ) .  Accord ing 

to the Attribution sca l e  the lowe s t  attribut i on rating 

is  equi va l ent to the response o f  " not very much 

a t t r i buted to training", the h i ghe s t  to the response 

of " very much a t t r i buted t o  training"  1 and the mean 

to the re sponse of "pa r t ly attributed to tra i n i ng " . 

( i i ) The averaged scores of group 1 y i e lded attr ibut ion 

r a t i n g s  that v1ere equi va l ent to the response of " very 

much a t t r i buted to trai n i ng "  for s ucces s  l evel s  i n  
l2 general competenc i e s . 

On the Succes s  Scale the reported succe s s  leve l s  o f  
2 of these 

" extreme ly 

were " h igh " 

2 5  competenc i e s  ( i tems 

high " . Reported success  

and succe s s  l eve l s  for 

were repor tedly " ave rage" . 

2 6  a nd 2 8 )  were 

l eve l s  f or 2 1  

the rema i n i ng 2 



Ra t i ng s •  

I 4 

3 

2 

F i g u re 1 4  

Gene ra l C ompe n t i c i e s : Re ported S uc ce s s  L e ve l s  a nd A t t r i b u t i on t o  T ra i n i n g  ( G roup 1 )  

V 1/ \ r-... 11 l\ I v' � lj " / \ 1/ 1\ " 1\ ['.,. ..11'.. """' 
1/ I� � � I  ''\ I ,' '\ 1/ .\ \ I ' {I "' I · - -1--

/I\ I \ I  \ I \\ 1/1 I \ I \ I \ 

'�'- - I I I 
' I 
\ 
\ 

1 2 3 4 5 6  7 a 9 ID n l2 l3 l4 � l6 I7 lB l9 a> a 22 � a. 2526 2? CB .i9 ,:> 3L 32 35 3435.36 Y 38 JJ ltO  

Co111pe tenciea .. 

S uccess Leve l s  

A t t r i bu t i o n  o f  S u ccess 
Le ve l s t o  T ra i n i ng fo r S c i e nce Tea ch i ng 

3 . 4  ( M e a n  S uc ce s s  Le ve l ) 

3 . 0  ( Mean A t t r i b u t i on Leve l ) 

n 7 

.... 
0 
� 



F i g u re 1 5  

Ge ne ra l  Compe t e n c i e s : Repo rted Succe ss Le ve l s a nd A t t r i l: u t i on to T ra i n i ng 

Rat i ngs 
4 I 

1/ � /\ I V ......... -....... / \ I \f \ V I!_ .\ /1\. I / 
' \1 ', :\ f. ... , ""  t7 \ I \' 'l \ / ,\ �r ... ' � 3 

I T 
\ /  \ / · • ,  ., I ' w ' 

\ f. -.I 2 

l 2 3 4 5 6 7 8 9 W n � � � � � v � � � a � � � �� � � � � � �� � � � Y � � �  

Compe tenc i e s  

( G roup 2 )  

S u cce ss Leve l s  

A t t r i b u t i on o f  S u c ce s s 
Leve l s  to T ra i n i ng for 
S c i e nce Te a ch i ng 

3 , 1  ( Me a n  S u cce ss Le ve l )  

2 . 7  ( Me a n  At t r i b u t i on Le ve l ) 

n = 1 3  

.... 
0 
CJ1 
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For group 2 the averaged scores y i e lded a t t r i but ion 

rating s  that were equiva l ent to the response o f  " very 

much attributed to t r a i n i ng "  on the Att r i bution S c a l e  

f o r  s ucce s s  l ev e l s  i n  8 genera l competenc i e s . Group 

rat i ng s  on the Succes s  Sca le showed that reported 

succ e s s  l eve l s  in 6 o f  these 8 competenc i e s  were 

equ i va lent to the response of " h igh l eve l s  of succe s s "  

a nd succe s s  l eve l s  i n  the rema i n i ng 2 were equ i v a l ent 

to the re sponse of " a verage leve l s  of succe s s " . 

( i i i ) The a veraged scores for group 1 y ie lded a t t r i but ion 

r a t i ng s  that were equi va lent to the response of "pa r t ly 

a t t r i buted to t ra i n i ng "  on the Attr ibut ion Sca l e  for . 

1 2  genera l competen c i e s . For 1 o f  the s e  1 2  competenc

ies ( i tern 1 9 )  the reported s ucc e s s  level was " extremely 

h igh " . In 8 the reported s ucc e s s  l eve l s  were 

equiva lent to the response of ''high " 1 a nd i n  3 the 

succe s s  l eve l s  were reportedl y  " average " . 

For group 2 the a veraged scores y i e lded a t t r i but ion 

ratings for s ucce s s  l eve l s  i n  3 1  genera l competenc i e s  

which corre s ponded to the respon se of " pa r t ly attribut 

ed to t ra i n i ng "  on the Attr i bu t i on S ca l e . S ucces s  

r a t i ng s  for 2 0  o f  these 3 1  competenc i e s  were equ i va l ent 

to the response of " h igh " on the Succe s s  S c a l e  1 a nd 

for 1 1  competenc i e s  succe s s  ratings were equ i v a l ent 

to the response of " average " on the Succes s  Sca l e . 

( iv ) For group 1 the averaged scores y ie lded attr ibution 

rat i ng s  that were equiva lent to the response o f  " not 

very much a t t r i buted to training"  f or s uc c e s s  leve l s  
in 3 gener a l  competenc i e s . Thes e  were : 

bene f i t t i ng f rom col l aborat ing w i th the S c i ence 

Resource Teacher ( i tem 7 )  succe s s  rating : 2 . 4  

- a t t r i but ion rating : 1 . 9 ;  

benef i t t i ng f rom col laborating w i th the Head o f  

Sc ience Department ( i tern 8 )  - succ e s s  rat ing : 2 .  3 

- at t r i bu t i on rat ing : 1 . 3; a nd 



1 0 7  

wr i t i ng progre s s  reports for member s of s c i ence 

c l a s s  ( i tem 4 0 ) - succe s s  rating : 3 . 2  - attr ibut ion 

rating : 2 . 0 .  

For group 2 the averaged s core s y i e l d e d  a n  a t t  r i b u t  i on 

rating for the s u c ce s s  leve l  i n  1 gener a l  competency 

that wa s equ ival ent to the response of " not very much 

attr i buted to training "  on the Attr ibut ion Sca le .  

The competency in t h i s  ca se wa s :  

bene f i t t i ng f rom 

R e source Teacher 

col l aborat i ng w i th 

( item 7 )  s ucc e s s  

the Sc ience 

r a t i ng : 3 . 2  

- a t t r i bu t i on rating : 2 . 0 . 

( v ) For 3 3  g eneral teach i ng competenc i e s  the averaged 

scores of group 1 y i e lded a t t r i bution ratings that 

were h igher than those o f  group 2 .  For 6 genera l 

competenc i e s  the a veraged scores o f  group 2 y i elded 

h i gher attribution ratings than those of group 1 ( Table 

8 ) . The one gener a l  competency for which the attr i but 

i on scores of both groups were the same wa s - tea ch i ng 

pupi l s  to exper iment ( i tem 3 2 ) - attribu t i on r a t i ng : 

3 0 1 0 

( v i ) Of the 3 0  g enera l competenc i e s  for which the averaged 

scores o f  group 1 y i e lded succe s s  rat ings that v1ere 

h i gher than those of 

2 6  competenc i e s  a l s o  

Attr i but ion Sca l e . 

group 2 ,  averaged rat i ng s  

y i e lded h i gher s cores on 

for 

the 

( v i i ) Al though the averaged scores o f  group 2 y i e lded higher 
succ e s s  ra t ing s than group 1 for 8 general competenc i e s  

( Table 7 )  attribut ion rat i ng s  for succe s s  l e ve l s  i n  

5 o f  the se 8 competenc i e s  were h i gher for group 

than for group 2 ( Table 9 ) . 
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TABLE 8 :  COMPETENCIES FOR WHICH THE AVERAGED SCORES OF GROUP 

2 Y IELDED H I GHER ATTRIBUTION RATINGS THAN THOSE 

OF GROUP 1 

I tem 
No 

7 

8 

1 2 

1 4 

1 8 

4 0  

Competenci e s  

Bene f i t t i ng f rom col lab
orat i ng w i th Sc i ence 
Re source Teache r s  

Benef i t t i ng f rom 
col laborat ing w i th the 
Head of S c i ence 
Depar tment 

Getting pupi l s  to 
obse rve s a f ety r u l e s  
dur i ng s c i ence 
l e s sons 

Extend ing the s c i ence 
programme beyond the 
c l a s s room 

Mod i f ying mate r i a l s  to 
f i t  spec i f i c c l a s s  needs 
or s c i ence act i v i t i e s  

Writ ing progre s s  reports 
for member s  of s c i ence 
c l a s s  

Group 1 

Attribu t i on 
Rat i ng 

1 • 9 

1 . 3 

2 . 4  

2 . 9  

2 . 4  

2 . 0  

Group 2 

Attri bu t i on 
Rating 

2 . 0  

2 . 3  

2 . 8  

3 .  1 

2 . 7  

2 . 3 
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TABLE 9 :  COMPETENCIES FOR WHICH THE AVERAGED SCORES OF GROUP 

2 Y I ELDED H I GHER SUCCESS RATINGS THAN THOSE OF GROUP 

1 BUT IN WH I CH AVERAGED SCORES OF GROUP 1 Y I ELDED 

H I GHER ATTR I BUT ION RATINGS THAN THOSE OF GROUP 2 .  

I tem 
Competen c i e s  

No 

1 U s i ng the pre s cr ibed 
sci ence s y l l a bus 

6 Using s c i ence equip-
ment 

9 Adapt i ng the c l a s s -
room env i r onment in 
the i nterest o f  
s c i e nce teaching 

1 1  Contro l l i ng pupi l s  
dur i ng s c i ence 
l e s sons 

1 7  Dev i s i ng open- ended 
probl ems for s c i ence 
c l a s s e s  

Group 1 Group 2 

Succ e s s  Attr ibution Succe s s  Attr i but i on 
Rat i ng s  Rat ings Ratings Rat i n g s  

2 . 9  2 . 9  3 . 2  2 . 8  

3 . 4  3 . 3  3 . 5  2 . 5  

3 . 0  2 . 9  3 . 1  2 . 3  

3 . 4  2 . 3 3 . 8  2 . 2  

3 . 0  3 . 1  3 . 1  3 . 0  
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For the per sona l ( teacher ) a t t r i butes the r e s u l t s  were a s  

fol lows : -

i Averaged s cores for group 1 y ie lded attr i but ion rat i ng s  

which ranged f rom 3 . 0  to 3 . 9  w i th the mean f a l l ing 

at 3 . 5  ( Table 5b a nd F igure 1 6 )  . I n  term s  o f  the 

Attr i but ion Sca l e  the lowe s t  score i s  equi va l ent to 

the re sponse of "pa r t ly a t t r i buted to t ra i n i ng " , 

the h i ghe s t  to the re s ponse of " very much a t t r i bu ted 

to t r a i n i ng " , a nd the mean a l so to t he response of 

" very much a t t r i buted to t r a i n i ng " . 

Averaged scores for group 2 y ie lded attr i bu t ion rat i ng s  

which ranged f rom 2 .  1 to 2 .  9 w i th the mean f a l l ing 

a t  2 .  6 ( Table 6 b  a nd F i gure 1 7 ) . . In t e rms o f  the 

Attr ibut ion Scale the l owe s t , highe st , a nd mean score s 

are equi va lent to the r es ponse o f  " pa r t l y  a t t r i buted 

to t r a i n i ng " . 

( i i ) The averaged s cores o f  group 1 y i e l ded attr ibut ion 

r a t i ng s  that were equ iva l ent to the re spons e  that 

succ e s s  l ev e l s  in the s e  competenc i e s  were " very much 

a t t r i buted to tra i ni n g "  for 6 of the 7 persona l compet-

enc i e s . For the 

own pos i t ivene s s  

other competency " the teacher s '  

o f  a t t i tude towa rd the teaching o f  

s c ience " ( item 3 )  the a t t r i but ion rat ing wa s equ ivalent 

to the response of "pa r t ly a t t r i buted to training " . 

Success  rat ings f or a l l  o f  these competenc i e s  were 

equ iva lent to the response o f  " h igh " on the Succ e s s  

Sca l e . 

For g roup 2 the averaged s cores y i e lded attr ibut ion 

r a t i ng s  that we re equ iva l ent to the re spons e  of "pa r t ly 

a t t r i buted to t r a i n ing " on the Attr ibution Scale for 

succes s l eve l s  i n  the 7 teacher- attr ibute s . Succes s  

r a t i ng s  for 5 o f  the s e  7 competenc i e s  were equ iva l ent 

to the re s ponse of " h igh " on the Succes s  S a l e  and 

succ e s s  rat ings i n  2 were equiva l ent to the response 

of " average" . 



F ig u re 1 6  

Pe rsona l ( teache r )  At t r i bu te s • 

R0 po r t P d  C:ompa t r> n ce Leve l s  a nd  A t t r i but ion to T ra i n i ng ( G roup l )  

R 11 t  i ngs 1 

4 

3 

2 

c�pe tenc te"l • 1 2 ' .. ' 

/ 
' 

6 7 

Compe tence Leve l s  

A t t r i bu t i on of C om pe t e n ce 
Leve ls to T ra i n i ng fo r 
S c i ence Tea ch i nq 

3 . 6  ( Mean Compe tence Leve l )  

3 . 5  ( Me a n  At t r i l:ut i on Leve l ) 

n 7 

F ig u re 1 7  

Pe rsona l ( te a che r )  At t r i butes • 

Re po rted Compe tence Le ve ls a nd Att r i bu t i on To Tra i n i ng ( G roup 2 )  

R'lt l nga t 

4 

3 

2 

Compe te nc te• • 1 2 ' .. ' 6 1 

Compe te nce Leve l s  

At t r i  bu t ion o f  Competen ce 
Le ve l s  to T ra i n i ng fo r 
S c i ence Teach i ng 

3 . 2  ( Mean Com pe te nce Le ve l )  

2 , 6  ( Me a n  At t r i l:u t i on I.ovo l l  

n = 1 3  
...... 
� 
,.... 
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( i i i ) Attr ibut ion ratings ( der ived from the averaged s cores 

of the g roup ) f or group 1 were higher than those for 

group 2 for a l l  of the 7 per sona l ( teacher ) attribute s .  

Al so ,  s ucce s s  rat i ng s  were h ighe r  f or g roup 1 i n  6 

o f  the se 7 teacher -attr ibute s .  

What e f f ect doe s the employment of the competenc i e s  for which 

prov i s ions were made dur ing sc ience cur r i cu l um tra ining have 

on the overa l l  l eve l of succes s  of the teachers who rece ived 

spaced cur r i cu lum training a nd thos e  who rece ived ma s sed 

curricu lum tra i n i ng? ( Question 7 )  

The f i ndings for t h i s  quest ion s howed t ha t , for gene r a l  

competenc ie s :  -

( i ) The a veraged scores o f  g roup 1 y ie lded i nf l uence rat 

ings which ranged f rom 1 . 8 to 4 . 3  w i th the mean f a l l i ng 

a t  3 .  5 ( Table 5 a  a nd F i gure 1 8 ) . On the Inf l uence 

S c a l e  the l owes t  r a t i ng i s  equ iva lent to the response 
.. 

o f  " a  l ow leve l inf luence , the highe s t  to the response 

o f  " an extreme ly h igh l eve l o f  i nf luence " , and the 
mean to the response o f  " a  high l eve l of inf l uence " .  

The a veraged scores o f  group 2 y i elded inf l uence rat

i ng s  whi ch r anged f rom 1 . 9 to 4 . 2  with a mean o f  3 . 3  

( Table 6 a  a nd F i gure 1 9 ) .  On the I n f luence S c a l e  

t h e  l owe s t  rat ing i s  equivalent t o  t h e  respons e  o f  
" a  l ow level o f  inf luence " ,  the h i ghes t  t o  the res ponse 
of " an extreme ly h igh l eve l of inf luence " , and the 

mean to the response o f  " a  h igh leve l of i nf luence " . 

( i i ) For g roup 1 ,  a ve raged i nf luence r a t i ng s  i n  4 gene r a l  

c ompetenc i e s  were equ iva lent t o  " a n  extreme ly h igh 

l eve l o f  inf luence " on the I n f luence Scale . 'rhey 

were : 

- organi z ing pupi l s  during s c ience l e s sons ( i tem 1 0 ) 
- s uc c e s s  rat ing : 3 . 4  - inf l uence rat ing : 4 . 3 ;  

- teach i ng pupi l s  to observe ( i tem 2 6 ) - succe s s  rating: 

4 . 1  - i n f l uence ra t i ng : 4 . 2 ;  
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Gene ra l Compe t en c i e s • Re po r t e d  S ucce ss Leve l s  a nd I n f l ue n ce on Ove ra l l  S c i e nce Te a ch i ng S u cce ss ( G roup 1 )  
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Ge ne ra l  C ompeten c i e s s Repo r t e d  S ucce ss Leve l s  and I n f l ue n ce  o n  OVe ra l l  S c ie nce Te a ch i ng S u cc e s s  ( G roup 2 )  
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- teach i ng pupi l s  to c l a s s i f y  ( i tem 2 8 ) 

rat i ng : 4 . 1  - inf luence rat ing : 4 . 1 ; a nd 

1 1 5 
s ucces s  

gett ing a cce s s  t o  s c i ence equ ipment ( i tem 5 )  

s u cces s ra t i ng : 3 . 3 - inf luence ra t i ng : 4 . 1 . 

For a l l  of the s e  competenc i e s  the succ e s s  r a t i ngs 
were equ i va l ent to re sponses that were above " average" 
on the Succes s  S c a l e . 

For g roup 2 ,  a ve raged inf luence rat i ng s  i n  2 gene r a l  
competenc i e s  were equiva lent to t h e  res ponse o f  " an 
extreme ly h igh l ev e l  o f  i nf luenc e "  on the I n f luence 
S c a l e . They wer e : 

p l anning the s c i ence programme ( i tern 1 3 )  - succ e s s  

r a t i ng : 3 . 4  - inf l uence rat i ng : 4 . 2 ;  and 

control l i ng pupi l s  during s c i ence c l a s s e s  ( i tem 

1 1 ) - succ e s s  rat ing : 3 . 8 - inf l uence ra t i ng : 4 . 1 . 

( i  i i ) F o r  g roup 1 ,  a veraged i n f l uence rat ings i n  3 1  o f  the 

4 0  g enera l competenc i e s  were equiva l ent to the response 

o f  "a h igh leve l of inf luence" on the Inf luence Sca l e . 

For 3 o f  thes e  3 1  competenc i e s  ( i terns 9 ,  1 7 and 3 5 ) 
averaged s cores y ie lded s ucce s s  r a t i ng s  that were 

equiva l ent to the re sponse of " average " on the S.u cce s s  

S ca l e . For the other 2 8  the averaged s cores y i e lded 

succes s r a t i ng s  equ i va lent to respons e s  that were 

above " average" on the Succe s s  S c a l e . 

For group 2 ,  averaged inf luence 

the 4 0  genera l 

r e spons e  o f  a 

I n f l uence S c a l e . 

competenc i e s  were 

" h igh l evel o f  

F o r  7 of these 

rating s  for 

equiva lent 

i n f luence " 

compe tenc i e s 

3 0  o f  

t o  the 

on the 

( items 

2 4 , 2 5 , 2 9 , 3 6 , 3 7 , 3 8  and 3 9 ) averaged scores y ie lded 

s ucces s r a t i ng s  that were equiva l ent to the respon s e  

of " averag e "  on the Succ e s s  Sca l e . F o r  the other 

2 3 , s ucce s s  rating s  were equ iva l ent to respons e s  that 

were above " average " on the Succe s s  S c a l e . 
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( i v )  For g roup 1 ,  averaged inf luence r a t i ng s  in 4 genera l 

competenc i e s , were equ iva lent to the re sponse o f  " a n  

average amount of i nf luence"  on the I n f l uence S ca l e . 

They we re : 

- u s i ng the pre scribed s c ience s y l labus ( it em 1 )  

s ucce s s  ra t i ng : 2 . 9  - inf luence rat i ng : 2 . 9 ;  

- bene f i t t i ng f rom col labora t i ng w i th the S c ience 

Resource Teacher ( it em 7 )  s ucce s s  r a t i ng : 2 . 4  

- inf luence rat i ng : 2 . 1 ; 

- bene f i tt ing f rom col l aborat i ng with the Head o f  

S c i e nce Department ( item 8 )  s ucce s s  r a t i ng : 2 . 3  

- inf luence rat ing : 2 . 3 ;  a nd 

- wr i t ing progre s s  report s  for member s  o f  s c i e nce 

c l a s s  ( it em 4 0 ) succe s s  r a t i ng : 3 . 2  i n f l uence 

r a t i ng : 2 . 8 .  

For g roup 2 ,  a veraged i nf luence r a t i ng s  i n  7 genera l 

competen c i e s  ( i t ems 1 ,  8 ,  1 7 ,  2 7 , 3 1 , 3 5  and 4 0 ) were 

equi va l ent to the re spons e  of " an average amount of 

inf l uenc e "  on the I n f l uence S c a l e . For 5 o f  these 

compe tenc i e s  ( i tems 8 ,  2 7 , 3 1 , 3 5  a nd 4 0 ) s ucc e s s  

r a t i ng s  were equ ivalent to the re sponse o f  " average" 

on the Succ e s s  Sca l e , for the other 2 ( i terns 1 a nd 

1 7 ) , succ e s s  ratings were equiva lent to the r e s ponse 

of " high " . 

( v ) For both g roups o f  teache r s  the group rat ing for the 

succes s l evel o f  one genera l comeptency - " u s ing the 

sci ence teaching k i t "  ( i t ern 2 1  ) wa s equ i va l ent to 

the re sponse o f  "a l ow l evel of i n f luence " on the 

I n f l uence Sca l e . For group 1 the s ucces s  ra t i ng for 

thi s competency wa s repor ted l y  " average " and the 

inf l uence rating wa s 1 .  8 .  For g ro u p  2 the s ucce s s  

r a t i ng for i tern 2 1  wa s reported ly " low" a nd the 

i n f l u e n ce ra t i ng w a s  1 . 9 . 

I t  i s  noteworthy that i tem 2 1  wa s the one gener a l  

teaching competency for whi ch the averaged s cores 



1 1 7 

of both groups y i e lded the l owe st succe s s  r a t i ng .  Thus 

for both g roups the one genera l competency w i th the 

l owe st succ e s s  rat i ng wa s a l so the one w i th the lowe s t  

inf luence ra t i ng . 

The r e su l t s  for the per sona l ( teacher )  a t t r i butes showed 

that : 

( i ) The a veraged scores for group 1 y ie l ded i n f luence 

ratings rang ing f rom 3 .  6 to 4 .  3 and a mean of 4 .  0 

( Table S b  a nd F igure 2 0 ) . On the Inf l uence S c a l e  

t h e  l owe s t  rat ing i s  equi va l ent to the re sponse o f  

" a  h igh l evel of inf luence " , the h ighe s t , t o  the 

response o f  " an extreme ly h igh level o f  inf luence " , 

a nd the mean to a res pons e  o f  " a  h igh l evel o f  

i n f l uence " . 

The averaged scores for g roup 2 y ie lded inf luence 

ratings whi ch ranged from 3 . 3  to 3 . 9  with a mean rat i ng 

of 3 . 7  ( Table 6b and F igure 2 1 ) .  A l l  of these r a t i ng s  

are equ iva lent t o  a " h igh l evel of inf luence"  on the 

I n f luence Scale . 

( i i ) For g roup 1 inf luence r a t i ng s  for s ucce s s  leve l s  i n  

2 per sona l  ( teacher ) a t t r i butes were equiva l ent to 

a n  " extreme ly high l evel of inf luence"  on the Inf luence 

Sca l e . The s e  competenc i e s  were : 

- the teacher s '  own pos i t ivene s s  o f  a t t i tude toward 
the teach i ng of sc i ence ( i tem 3 ) - s ucce s s  rat i ng : 

3 . 7  - inf l uence ra t i ng : 4 . 3 ;  a nd 

- the teacher s '  own ski l l s  i n  the teach i ng of s c i ence 

( i tem 6 )  - succe s s  r a t i ng : 3 . 7  - inf luence r a t i ng : 
4 . 3 .  

For group 2 there were no i n f luence 

were equ iva lent to a n  " ext reme ly 

inf l uence"  on the Inf luence Scale . 

rating s  which 

high level o f  
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Pe rsona l ( t eache r )  At t r i butes • Repo rted Compe tence Le ve l s  
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( i i i ) For g roup 1 inf luence r a t i ng s  for s ucce s s  l eve l s  in 

5 per sona l ( teacher ) a t t r i butes were equ iva lent to 

" h igh '' leve l s  of i nf luence on the Inf luence Scale 

( i terns 1 , 2 , 4 , 5 and 7 )  . 

For group 2 inf luence rat i n g s  i n  a l l  of the 7 per sona l 

( teacher ) attr ibutes were equ iva lent to the res ponse 

of " h igh" leve l s  of inf luence on the Inf luence Sca le . 

( iv ) I n f luence ra t i ng s  for s ucc e s s  l eve l s  i n  5 teacher
a t t r i butes ( items 1 ,  3 ,  5 ,  6 a nd 7 )  were h i gher for 

group 1 than for group 2 .  

( v ) F i na l ly , i t  i s  noteworthy that for both g roups o f  

teache r s  averaged scores f o r  " the teache r s ' own abi l i ty 

to teach s c ience " ( i tem 5 )  y i e lded inf luence s cores 

that were h i gher than those for e i ther the teache r s  

own knowledge or under s tand ing of s c i ence a s  taught 

in the e l ementary school ( items 1 and 2 ) . 

The preceding part of thi s chapter has presented f indings 

about : 

( i ) the l eve l s  of succ e s s  that both groups of teache r s  

( combi ned a nd separately ) reported that they were 

expe r i enc i ng i n  the teach i ng competenc i e s  provi ded 

dur i ng sci ence curri culum tra i n i ng ; 

( i i ) the i r  attribution of the se l eve l s  of succ e s s  to tra i n -

i ng ; and 

( i i i ) the reported inf l uence of these l eve l s  of succe s s  

o n  the i r  overa l l  level of succe s s  a s  sci ence teacher s .  

The general  picture that emerges f rom the r e s u l t s  i s  tha t  

f i r s t , the f i r s t -year teache r s  a s  a whole : -
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i I nd i ca ted that they were pract i c i ng the competenc i e s  

( genera l a n d  pe r sona l ) provided dur i ng s c ience 

curr icu lum t ra in i ng w i th a mean l evel of succe s s  that 

wa s equ iva l ent to the r a t i ng of " h igh " on the Succe s s  

S c a l e . The se mean rat ings were 3 .  3 for the 4 0  gene ra l  

competenc i e s  and 3 . 3  for the 7 per sona l ( teacher ) 

a t t r i bute s . 

( i i ) Att r i buted the l eve l s  of s ucce s s  that they perce i ved 

that they were expe r i en c i ng in the 4 0  gene r a l  compet 

enc i e s  and 7 per s ona l ( teacher ) a t t r i butes  t o  s c ience 

curr icul um training w i th mean a t tr i but ion l ev el s  of 

2 . 8  a nd 2 . 9  respect ively on the Attribu t i on S c a l e . 

Both of thes e  mean a t t r i but i on levels  a re equ i va lent 

to the response of "pa r t ly attr ibuted to tra i n i ng " . 

( i i i ) I nd i c a ted that the leve l s  of succe s s  that they perceiv

ed themse l ve s  to be expe r i enc i ng i n  both general  a nd 

per sonal comp·etenc i e s  i nf luenced the i r  overa l l  l evel 

of succe s s  a s  s c i ence teache r s  w i th mean l evels of 

inf luence that we re equiva l ent to the re sponse of " h igh " 

on the Inf luence Sca l e . The mean l evel of i n f luence 

for the general competenc i e s  wa s 3 .4 .  For the per sona l 

(teache r ) attributes i t  wa s 3 . 8 . 

Second , the genera l picture that emerges for the two d i f f erent

ly tra i ned groups is a s  fol lows : 

( i ) Both g roups of teache r s  i nd i ca ted that they were 

pract i si ng the 47  c ompetenc i e s  provided dur i ng s c i ence 

cur r i c u lum tra i n i ng w i th mean s ucces s  l eve l s  that 

were equ i va lent to the r e spons e  of " h igh " on the 

Succe s s  Sca le . These mean scores were as fol lows : 

Group 1 :  General competenc i es - 3 . 4 ,  per sonal ( teacher ) 

attributes - 3 . 6 .  

Group 2 :  Genera l competenc i e s  - 3 . 1  per sona l ( teacher ) 
attr ibutes - 3 . 2 . 
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( i i ) Group 1 ( teache r s  who received s paced curr i c u l um tra i n

ing ) attributed the i r  perceived leve l s  of s ucce s s  

in the 4 7  competenc i e s  more high ly to s c ience curr i c 

u l um t r a i n i ng than d i d  group 2 ( teachers who received 

ma s sed curr i cu l um trai ning ) .  The mean attr ibut ion 

leve l s  for both groups were as fol lows : 

Group 1 :  - mean attr ibut ion level of gener a l  competenc 

i e s  - 3 . 0  on the Attr ibut ion S c a l e ; 

- mean attribut ion leve l of per sona l ( teacher ) 

attributes - 3 . 5 on the Attr i but i on Sca le . 

Group 2 :  - mean attribut ion l eve l of general competenc

i e s - 2 . 7  on the Attr ibut i on Scale ; 

- mean attr i but ion leve l of per sona l  ( teacher ) 

attributes - 2 . 6  on the Att r i bu t i on Sca le . 

( i i i ) Both groups of teacher s  ind i ca ted that thei r  perce i ved 

leve l s  of s ucce s s  in the 4 0  genera l  competenc i e s  had 
a mean l evel of inf luence on the i r  overa l l  l evel of 

sc ience teaching s ucce s s  that was equ iva l ent to the 

re sponse of " h igh " on the I n f l uence S c a l e . The s ame 

wa s true for the per sona l ( teacher ) att r i butes .  

Third , re spon s e s  to severa l general competenc i e s  are worth 

con s i der i ng in the i r  own ri ght . 

( i ) I tems 8 and 2 1  were among the 5 competenc i e s  for 

wh ich the averaged scores of both groups of teacher s 

( combi ned a s  we l l  a s  s epa ra t e l y ) y i e lded the l owe s t  

succe s s  ra t i ng s  ( Tables 4a , Sa a nd 6a ) . 

The lack of reported succes s  i n  " co l laborating w i th 
the Head of S c ience Department 11 ( i tern 8 )  , a nd " u s ing 
the s c i ence k i t "  ( i tem 2 1 ) wa s part ly because the 

per formance of the se competenc i e s  wa s not requ i red 

in some school s  and par t l y  because some of the teach

ers themse lves were unable to cope . 

S i x  of the 2 0  teacher s  reported never col l aborat i ng 

w i th the Head of S c i ence Department ( i tem 8 )  for 
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the s imple rea son that there were no Heads o f  Sc ience 

Depa rtment s in the i r  school s ,  a nd 8 of the 1 4  who 

d i d  reported succe s s  l eve l s  that were l e s s  than 
" average" i . e .  rat i ng s  of 2 or l e s s  ( Append i x  I )  • 

Two respondents reported never having used the sci ence 

k i t  prepa red at Teacher s  Co l lege ( i tem 2 1 ) .  Thi rteen 

of the 1 8  who did s a i d  they expe r i enced l e s s  than 

" a verage" succe s s  in its use . 

Three o f  the teache r s  reported never be i ng requi red 
to wr i t e  progre s s  report s on member s  of the i r  s c ience 

c l a s s e s  ( item 4 0 ) . Of the 1 7  who d id , 7 expe r i enced 

l e s s  than " average" s ucce s s  l eve l s  ( ra t i ng s  o f  2 or 

l e s s ) .  

( i i ) One standard 3 / 4  teacher ( teacher 1 5 )  reported never 

havi ng to exerc i se her own j udgement over how to u se 

the s c i ence s y l l abus ( item 2 ) . And another teacher 

( who taught new entries  and i nfant s ) teacher 1 1  

reported never hav i ng to: " he lp pupi l s  develop 

concepts in science " ( item 2 4 ) , " teach pupi l s  to hypo

the s i z e "  ( item 3 1 ) ,  or " teach pup i l s  to exper iment " 

( i tem 3 2 ) .  See Append i x  I ) .  

I n  c a s e s  where teache r s  reported never having u sed 

part i c u l a r  competenc i e s  these teachers were omi tted 

f rom the g roup when the group scores for the se 

competenc i e s  were be i ng determined . 

With these f ind ing s  e stabl i shed Chapter 4 i s  brought to a 

c lose . I n  the fol low i ng chapter the f indings connected with 
tra in ing in s c i ence teaching and the s ubsequent teach ing 

pat terns of the f i r s t -year teache rs are reported . 
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CHAPTE R  5 

F IND I NGS - TEACHING PATTE R NS 

I n  t h i s  chapter f i nd in g s  on preservice t ra i n i ng i n  s c ience 

teaching a nd subsequent year-one teach i ng patterns are pre

s ented . They are orga n i z e d  round 3 4  que s t i ons mos t  of whi ch 

were generated f rom the i s sues d i scus sed i n  Chapte r  2 .  

Other s  o f  a compa r a t ive nature were prompted by s ome 

of the f i nd i ng s  thems e l ve s . 

The chapter i s  d ivided i nt o  three s e c t i on s . Section 1 dea l s  

w i th the patterns o f  teaching recommended by the l ecture r s  

a nd those that they employed them s e lve s . Sect i on 2 dea l s  

w i th the perceived , recommended , a nd actual teachi ng pat terns 

of the yea r - one teacher s .  I n  Sect ion 3 a genera l s ummary 

of the r e s u l t s  is pre sented . 

S EC T I ON I 

LECTURERS : TEACHI NG PATTE RNS 

PART A :  

LECTU RERS : REC OM MENDED TEACH ING PATTERNS 

Wha t instructiona l patterns were recommended by the s c i ence 

lecture r s  for the teach i ng of e l ementary s c ience? ( Qu e s t ion 1 )  

The i n s t ruct iona l pat t e rns that were recommended by the 

lecture r s  were der ived f rom the percentages of l e s son t ime 

each had recommended for the spec i f i c  f unct iona l  and structur

al transact ions when i nterviewed . Tab l e s  1 0 a and 1 0b cont a i n  

the deta i l s . A g raph i c  repre sentat ion o f  the se r e s u l t s  i s  

t o  be found in Figure 2 3 .  

* The i n s t r ument used for de s c r i bing i n structional patt erns i n  th i s  s t udy 
wa s dev i sed by Adams ( 1965 ) . I n  h i s  system o f  c l a s s i f y i ng c l a s s room 
events c l a s s room behaviours a r e  divided i nto both f unct iona l and 
s t ructura l ca tegor i e s  ( s ee Chapter 3 ) . Con s equent l y ,  a l l  i n struc t i on a l  
pa tterns reported i n  thi s study compr i s e  pro f i l e s  s howing both 
f unct iona l a nd st ructura l a s pe cts of c l a s s room transaction s . 



TABLE l Oa 

LECTURERS 1 RECOMMENDED FUNCTI ONAL TIME 

LECTURERS : 

1 

2 

3 

4 

5 

Mea n ,  Le c t u re r s  1 - 4 : 
Me a n ,  Le c t u re r s  1 & 5 

Mean , A l l  Le c t u re rs :  

I NFOI'MAT ION 
DISSEMINAT ION 

se . SOC . 

7 1 

2 .  9 0 . 1  

4 0 . 5  

1 • 5 1 

1 .  8 0 . 1  

3 . 9  0 . 7  

4 . 4  0 . 6  

3 . 4 4 0 . 5 4 

SC . = SC I ENCE 

ORG . 

2 

7 

0 . 5  

2 . 5  

0 . 1  

3 . 0  

1 .  0 

2 . 4 2 

S OC .  = S OC I ATION 

ORG . = ORGAN IZAT I O� 

% T I ME 

INTELLECTUAL IZAT I ON 

se . SOC . ORG . 

2 8  4 8 

1 2 .  5 1 .  2 5  1 1 . 2 5 

1 8  1 1 

3 5  2 1 1 4 

2 5 . 2  1 .  4 1 .  4 

2 3 . 4  6 . 8  8 . 6  

2 6 . 6  2 . 7  4 . 7  

2 3 . 7 4 5 . 7 3 7 . 1 3  

OPE F:AT I 0;\1 

se . SOC . 

3 0  1 5  

4 5 . 5  3 . 2 5 

6 7 . 5  3 . 7 5 

2 0  1 . 2 5  

3 5  2 8  

4 0 . 8  5 . 8  

3 2 . 5  2 1 . 5  

3 9 . 6  1 0 . 2 5 

ORG . 

5 

1 6 . 2 5 

3 . 7 5 

3 . 7 5 

7 . 0  

7 . 0  

6 . 0  

7 . 1 5  

0 
T 
H 
E 
R 

-

-

-

-

-

-

-

-

....... 
rv 
� 



TABLE l Ob 

LECTURERS : RECOMMENDED STURCTURAL T I M E  

EM ITTER 

I ND .  MULT . 
LECTURERS : 

PUP .  PUP . 

1 6 1 5 

2 1 1  1 0  

3 1 0  1 0  

4 1 0  3 0  

5 2 . 5  -

Me an , Le c t u re rs 1 - 4 :  9 . 2 5 1 6 . 2 5 

Me a n ,  Le c t u re rs 1 & 5 :  4 . 2  7 . 5  

Mea n ,  A l l  Le c t u re rs :  7 . 9  3 

WHL .  I ND .  

CLASS PU P .  

7 1 2 

2 2 3  

1 0  5 

1 0  5 

8 1 0  

7 . 2 5 1 1 . 2 5 

7 . 5  1 1 . 0 

7 . 4  1 1  

% T I ME 

TARGET 

MULT . WHL . 

PUP . CLASS 

1 5  8 

3 0  5 

2 0  a 
1 0  1 0 

1 5  2 

1 8 . 7 5 7 . 7 5 

5 . 0  5 . 0  

8 6 . 6  

INDI V I DUAL PUP I L  

MULT I PLE PU PIL 

IND . PU P .  

MULT . PUP . 

WHL . CLASS = WHOLE CLASS 

AUD I E NC E 

IND . MULT . 

PUP .  PUP . 

1 2 2 0  

1 1  5 

5 3 0  

5 2 0  

2 . 5  6 0  

8 . 2 5  1 8 . 7 5 

7 . 3  4 0 . 0  

7 .  1 2 7  

WHL . 

CLASS 

5 

3 

2 

0 

-

2 . 5  

2 . 5  

2 

0 
T 
H 
E 
R 

-

-

-
-

-

-

-

-

..... 
l\:) 
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Le ct u re r- re comme nd a t i o n s : Ra nge a nd Me a n  

a .  F u n c t i ona l T ra nsa c t ions 

G 
� 
I 
z 
A 
T 
I 

� 
I N FO RMATION 

DISSEMINATION 

s 
0 
c 
I 
A 
T 
I 
0 
N 

INTELLEC'f
U AL I ZATION 

2� of le aeon t t  .. 
Range 
Mean 

N 
OPERATION 

R 
x 
N 
I 
z 
A 

I 
� 

0 
T 
H 
E 
R 

b .  St r u c t u ra l  T ra ns a c t ions 

I M I H I M 
N U p  N U P  N U D P L u W C o P L U W C D P 1 P W C  0 
I U T p H L I u T p H L I U T U H I. T 
V P I I O A V P I I O A V P y P O A H 
I I .P L L S

I I P L L S I I p i L S E 
D L L  E S D L L  E S D L 1 L E S R 
U � U f:: U E A A A 
L L L 

EMITTER TARGET AUDI ENCE 

..... 
ro 
(1';) 
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Table 1 0 a and Fi gure 2 2  revea l tha t : there were wide ranges 

i n  the percentages of l e s son t ime recommended for certain 

functional a spects  of e lementary sc ience teaching . Name l y : 

i inte l l ectua l i z at ion about sc ience a range of 1 2 . 5 % 

to 3 5 %  of the total  l e s son t ime ; 

( i i ) inte l l ectua l i zat ion about soc i a t i on - 1 %  to 2 1 % i 

( i i i ) OJ2erat ion about s c i ence - 2 0 %  to 6 7 . 5 % ;  

( iv ) OJ2eration about sociat ion - 1 • 2 5 %  to 2 8 % . 

There were a l so wide ranges i n  the percentages of l e s son 

t ime recommended for c er ta i n  s tructural a spects o f  e l ementary 

s c i ence teaching ( Table 1 0b ) . The se were : -

i ) teacher emi t t i ng to mu l t ipl e PUJ2i l s  - 0 %  to 3 0 % ; 

i i ) teacher a s  the target of individua l J2UJ2i l s  5 %  to 

2 3 % ; 

( i i i ) teacher a s  the target of mu l t iJ2l e J2UJ2i l s  - 1 0 % to 3 0 % ; 

( i v ) teacher as audi ence to rnult iQl e j2UQi l s  - 5 %  to 6 0 % . 

When averaged* the r e s u l t s  for a l l  5 l ecturers produced the 

fol lowing resul t s : -

For f unct i ona l transaction s : 

( i The h i ghest  amount of l e s son t ime wa s reg i s tered for 

operat ion about the subject matter of s c i ence - 3 9 . 6 % 

of the tot a l  l e s son t ime . 

( i i ) The next h i ghest wa s f or intel lectua l i z a t i on about 

the subject matter of s c ience - 2 3 . 7 4 % . 

* Al l averaged scores i n  thi s section of the chapter were determi ned by 
d i v i d i n g  the ta l l y of separate entries by the n umbe r  o f  l ectur e r s  f o r  a 
pa r t i cu l ar structural or f unct i ona l categor y . 

The s i gni f i cance of averaged scores i s  c i r cums c r i bed somewhat by the 
sma l l  s ampl e s i ze ( n = 5) and the fact that f or certa i n  f unct ional 
and structural transaction s  there were wide ranges in l e cturer r ecom
mended and actual transactional time s . 
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( i i i ) The t imes reg i s tered for operat ion about s oc i a t ion, 

operat i on about orga n i z a t i on , inte l l ectua l i z a t ion about 

soc iat ion and intel lectua l i z a t ion about orga n i z a t i on 

a l l  r a ted lower , account i ng for between 5 a nd 1 1 % of 

the t ime . 

( i v )  Relat ive ly l ow amount s of l e s son t ime ( l e s s  than 4 %  ) 
were reg i s tered for INFORMAT ION DIS SEMINATION - whether 

about s c i ence , soc i a t i on , or operat ion . ( See F igure 

2 2 ) 0 

These r e s u l t s  i nd icate that for f unct iona l transact ions the 

sc ience l ecture r s , a s  a g roup , recommended l i t t l e  giving 

of informa t i on about a ny transact ion - \'lhether i t  wa s g iving 

i nforma t i on about the s ubj ect matter of s c i ence , about 

socia t ion or about orga n i z a t i on . I n stead the empha s i s  wa s 

p laced f ir s t l y  on operat ion with the s ubj ect matter of s c i ence 

and second l y , on intel l ectua l i z a t i on about the s ubj ect matter 

of s c ience . 

For structura l transact ions , the averaged resu l t s  revea l ed : 

( i The h ighest amount o f  l e s son t ime was reg i s tered for 

" the teacher a s  audi ence to sma l l  groups o f  pupi l s "  

( 2 7 %  o f  the total  l e s son t ime ) , fol l owed by: the teacher 

as the target of sma l l  groups of pupi l s  - 1 8 % .  

( i i ) R e l a t i ve l y  1 0\v  amounts o f  l e s son t ime were reg i s tered 

for the teachers dea l i ng w i th the whole c l a s s  - whether 
as the emitter ( 7 .  4 %  of the l e s son t ime ) , the target 

( 6 .  6 % ) ,  o r  a s  audi ence to the who le c l a s s  ( 2 % ) .  

Thus gener a l ly , a ccording to the averaged amount s  o f  t ime 

reg i s tered for s tructura l categor i e s  ( Table 1 0b ) , the empha s i s  

wa s placed prima r i l y on the tea cher� dea l i ng with SMALL 

GROUPS OF PUPILS Fl r s t ly a s  aud i ence to sma l l  groups o f  pup i l s  

( 2 7 %  o f  the l e s son t ime ) , Second ly a s  the target of sma l l  

groups ( 1 8 % ) ; and th i rd ly a s  the emi tter to sma l l  groups 

of pupi l s  ( 1 3 % ) .  
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Secondar i l y ,  empha s i s  was pl aced on the teacher� dea l i ng 

with INDIVIDUAL PUPILS ( 1 1 %  of the l e s son t ime a s  the target , 

7 . 9 % a s  the emi tter a nd 7 . 1 % a s  audience to i nd i vidua l pupi l s . 

F i na l l y , the l e a s t  empha s i s  wa s p laced on the tea che r's dea l ing 

with the who l e  c l a s s  - 7 . 4 % of the l e s son t ime as the emi tter , 

6 .  6 %  of  the l e s son t ime a s  the target , a nd 2 %  o f  the l e s son 

t ime as aud i ence to the who le c l a s s . 

How do the amount s  of l e s son t ime recommended by the ind i v i d 

u a l  l ecturers for t h e  funct ional a nd s tructura l a spects of 

e l ementary s c i ence teaching compare with each othe r ?  ( Quest ion 2)  

Prof i le s  for the actual amount s  of l e s son t ime recommended 

by each lecturer for the f unct iona l a nd s tructura l a spec t s  
of e l ementary s c i ence teaching a r e  shown in F i gure 2 3 .  

Cer t a i n  f ea tures o f  commona l i ty were ev ident i n  a l l  of the 

prof i le s . 

For funct iona l transact ions ( F igure 2 3  and Tabl e 1 0 a ) : -

( i 2 0 %  or more ( up to 6 7 . 5 % )  of the tota l l e s son wa s recom 

mended b y  a l l  lecturers f o r  operat i on about s c i ence . 

( i i ) A g reater proport i on of l e s son t ime wa s recommended 

for operat ion about s c i ence ( 2 0 - 6 7 . 5 % )  than for e ither 

operat ion about soc i a t ion ( 1  . 2 5 2 8 % ) or opera t i on 

about organi z a t ion ( 3 . 7 5 - 1 6 . 2 5 %t 

( i i i ) For 4 of the 5 l ecturers operat i on about s c i ence wa s 

the f unct iona l trans a c t i on for whi ch the high e s t  amount 

of l e s son t ime was recommended . The other lecturer 

( lecturer 4 )  recommended the h i ghest amount o f  t ime 

for i n t e l lectua l i z a t ion about the subject matter o f  
s c i ence ( 3 5 % ) with operat ion about s c i ence next ( 2 0 % ) . 

( i v )  1 2 .  5 %  or more ( up to 3 5 % ) o f  the tot a l  l e s son t ime 

wa s recommended by a l l  lecturer s for inte l l ec tua l i z a t ion 

a bout the subj ect matter of sc ience . 



F i g u re 2 3 

S c ie nce Le ct u re rs :  Re comme n d e d  T ra ns a c t i ona l Pa t te rns 

LECTURERS : 

1 - 5 
( Ave rage d ) 

1 

2 

3 

4 

5 

a .  Funct i ona l T ra nsa c t i o n s  b .  S t r u c t u ra l T r a n sa c t i ons 

- 20. CIF LISIC. TJJII: 

1 3 0  
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( v ) A greater propor t i on of l e s son t ime wa s recommended 

for intel lectua l i zat ion about s c i ence ( 1 2 . 5  

than for e i ther 

- inte l l ectua l i z a t i on about soc i a t ion ( 1  - 2 1 % ) , or 

- intel lectua l i z a t i on about orga n i s a t i on ( 1  - 1 4 % ) . 

3 5 % ) 

( v i ) r e l a t i vely l ow amount s  of l e s son t ime ( 0 . 1  - 7 % )  were 

recommended by a l l  l ecturers f or INFORMATI ON D I SSEMINAT

ION e i ther about s c i ence , about soc i a t ion or about 

organi z a t ion . 

For s t ructural transactions ( F igure 2 3  and Table 1 0b ) : -

( i 2 0 %  or more ( up to 6 0 % ) of the l e s s on t ime wa s recommend 

ed by 4 of the 5 l ec turers ( lecturer 1 , 3 ,  4 and 5 )  

for the teacher ' s  being audi ence to sma l l  groups o f  

pupi l s .  

( i i ) 1 1 %  or l e s s  o f  the tota l l e s son t ime wa s recommended 

by a l l  l ecture r s  for the teacher as the EMITTER e i ther 

to i nd i v i dua l pupi l s  or t o  the who le c l a s s . I n  the 

case  of the teache r's emi t t i ng to mu l t ipl e pupi l s  l ec turer 

4 recommended 3 0 %  of the l e s son t ime ; l ec turer one 

1 5 % ;  lecturers two and three 1 0 % ; a nd l ec turer 

f ive - 0 % . 

( i i i ) Each l ecturer 

of the l e s son 

recommended that a greater proport i on 

t ime ( 1 0 - 3 0 % ) be s pent by the teacher 

a s  the target of mu l t iple pupi l s  than a s  the t a rget 

of i nd i v i dua l pupi l s  ( 5 - 2 3 % ) , and 4 of the 5 lecturers 

( 1 , 2 ,  3 a nd 5 )  a l s o  recommended more t ime for the 

teacher as the target of mu l t iple pupi l s  ( 1 5 3 0 % ) 

than a s  the t a rget of the whol e  c l a s s  ( 2  - 8 % ) .  Lecturer 

4 r ecommended a n  equa l amount of l e s son t ime ( 1 0 % ) for 

the s e  last two transactions . 

( iv ) Four of the 5 lecturers ( l ecturers 1 ,  3 ,  4 a nd 5 )  recom
mended a greater proportion of l e s son t ime ( 20 - 6 0 % ) 

for the teacher ' s  being audi ence to mu l t ipl e pupi l s  

than for the teacher ' s  being audience to e i ther individ

ua l pupi l s  ( 2 . 5 - 1 2 % )  or t o  the who le c l a s s  ( 0 - 5 % ) .  
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Lecturer 2 recommended a higher amount of l e s son time 

for the teacher ' s  be ing audi ence to mu l t ipl e pupi l s  

( 5 % )  than for the teacher ' s  be ing audi ence to the 

whol e  c l a s s  ( 3 % ) . H e  recommended that 1 1 %  o f  the 

l e s son t ime shou ld be spent by the t eacher a s  

audi ence t o  i ndividua l pupi l s .  

( v ) 1 0 %  or l e s s  of the tot a l  l e s s on t ime wa s recomme"'lded 

by a l l  l ecturers for the teacher ' s  dea l i ng w i th the 

who le c l a s s  

audi ence . 

whether a s  emi tter , target or 

Des p i t e  v a r i a t ions i n  the recommend a t i on s  o f  the individu a l  

lecturers the general  pi cture that emerges f rom t h e  recommend

a t ions o f  e a ch is that of a f a i r l y  act i ve tea cher who s pend s 

a good dea l o f  l e s son t ime ( 2 0  - 6 7 . 5 % )  on operat ion about 

s c i ence , l i t t l e  t ime ( 1 0% or le ss o f  the l e s son ) giv i ng 

informa t i on or dea l ing w i t h  t he whol e  c l a s s ; and a moderate 

amount of t ime ( 1 2 . 5  - 3 5 % ) intel lectua l i z i ng about s c i ence . 

PAET B 

LECTURERS : ACTUAL TEACH I NG PATTERNS 

What were the actual teach i ng pa tterns o f  the s c ience 

lecture r s ?  ( Quest ion 3 )  

The ranges and me a n s  f or the 

the l ecturers are to be f ound 

showed that the ranges i n  the 

the l ecturers were narrow for : -

actual teach i ng patterns of 

i n  F i gure 2 4 . The r e su l t s  

ave rage teaching patterns o f  

i 9 of the 1 2  func t i onal transac t i on s , and 

i i ) 8 of the 9 s tructura l transa c t i on s . 

The 3 f unct iona l transaction s  w i th the widest ranges were : 

( i i nformat ion d i s sem i nat ion about s c i ence ( 5 .  6 %  to 2 5 %  

o f  the l e s son time ) ; 
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Le ct u re r- t ra nsact i ons : Ra nge a nd Me a n  

a .  F u nc t iona l T ra nsa c t ions 
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TABLE l l a 

LECTUR E RS : ACTUAL FUNCTI ONAL T I ME 

LECTURE RS :  

Me a n ,  

1 

2 

3 

4 

5 

Le c t u re rs 1 - 4 : 
Mea n ,  
Le c t u re r s 1 & 5 :  

MO? a n ,  
A l l Le c t u re rs a 

INFORMAT I ON  

DISSEM I NAT I ON 

se . se . TCH . 

1 1  . 7 2 0 . 8  

7 . 1  1 5 . 8  

5 . 6  2 6 . 0  

2 5 . 0  2 1  • T. 
9 . 4  1 9 . 0  

1 2 . 3  2 1  . 1 

1 0 . 6  2 0 . 0  

1 1 . 8 2 0 . 7  

SC . "' SCI ENCE 

SOC . 

4 . 9  

1 .  9 

5 . 1  

2 . 8  

4 . 5  

3 . 7  

4 . 7  

3 . 8  

SOC . = SOC I AT I ON  

O RG  = ORGANIZATION 

ORG , 

1 4 .  6 

2 4 . 6  

2 4 . 0  

4 . 9  

7 . 7  

1 7 . 1  

1 1 . 2 

1 5 . 2  

% T I ME 

INTELLECTUALIZAT I ON 

se . se . SOC . ORG TCH . 

6 . 9  5 . 3  0 . 1  0 . 3  

4 . 4  2 . 4  - 0 . 2  

1 .  3 1 2 . 4  0 . 2  -

8 . 4  5 . 7  0 . 2  0 . 6  

6 . 2  2 0 . 7  0 . 0  0 . 6  

5 . 3  6 . 5  0 , 1  0 . 3  

6 . 5  1 3 . 0  0 . 1  0 . 4  

5 . 4  9 . 3  0 . 1  0 . 3  

SC . TCH . = SC I ENCE TEACH I NG 

OPEP.ATION 
se . se . SOC . TCH . 

7 . 4  2 6 . 3  -

1 0 . 5  2 7 . 8  -

0 , 8  2 2 . 0  -

0 . 6  2 6 . 5  -

- 2 5 . 7  -

4 . 8  2 5 . 6  -

3 . 7  2 6 . 0  -

3 . 9  2 5 . 6  -

ORG . 

1 .  0 

3 . 0  

0 . 2  

0 . 0  

1 . 3 

1 . o  

1 . 1 

1 • 1 

0 
T 
H 
E 
R 

0 . 7  

2 . 3  

2 . 4  

3 . 5  

4 . 8 7 

2 . 2  

2 . 7  

2 . 8  

.... 
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TABLE l l b  

LECTURERS t ACTUAL STRUCTURAL TIME 

LECTU RERS : 

1 

2 

3 

4 
5 

Mea n ,  
Le c t u re r s 1 - 4 t  
Mea n ,  
Le c t u re rs 1 & S t  

Mea n , 

A l l  Le c t u re rs t  

EMITTER 

I ND .  MULT . 

PUP .  PUP . 

2 1 . 3  3 . 6 6 

1 3 . 6  1 . 0  

28 . 9  1 .  7 

1 8 . 3  1 .  4 

1 3 . 8  0 . 5  

20 . 5  2 

1 7 . 6  2 .  1 

1 9 . 2  1 .  7 

- - - -· ---

I N D . PU P .  

WHL . I ND .  

CLASS PU P .  

2 1 . 3 6 9 . 9  

28 . 1  9 . 9  

27 . 2  1 3 . 2  

2 3 . 5  1 9 . 3  

2 9 . 8  1 2 . 0 

� 5 1 3 . 1  

� 5 . 6  0 . 9  

� 5 . 9 [1 2 .  9 

% T I ME 

TARGET 

MULT .  WHL . 

PUP . CLASS 

4 . 7 4 -

0 . 9  -

2 . 4  -

7 . 2  0 . 3  

1 .  6 0 . 3  

3 . 8  0 . 1  

8 . 2  0 . 2  

5 . 3  0 . 1  

I NDI V I DUAL PU P I L  

HULT . PU P .  = MULT I PLE PU P I L  

WHL . CLASS = WHOLE CLASS 

AUD IENCE 

I ND .  HL'LT . 

PUP . PUP . 

3 . 4  3 0 . 7  

1 . 6  3 5 . 3  

0 . 1  2 4 . 1  

0 . 7  2 7 . 4  

0 . 1  2 7 . 0  

1 • 4 2 9 . 4  

1 .  7 2 8 . 8 

1 .  2 28 . 9  

WHL . 

CLASS 

3 . 0  

9 . 6  

2 . 4  

1 . 9  

4 . 9  

4 . 2  

3 . 9  

4 . 4  

0 
T 
H 
E 
R 

1 .  9 4  

-

-

-

-

0 . 5  

1 .  0 

0 . 4  
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( i i ) informa t ion d i s seminat ion about orga n i z a t i on 

to 2 4 . 6 % ) ; 

1 3 6  

( 4 . 9 % 

( i i i ) i nte l l ectua l i zat ion about sc ience teach i ng ( 2 . 4 % to 

2 0 . 7 % ) . 

The f unct i ona l t ransact ion operat ion about soc i a t ion 

d id not f eature at a l l  ( Table 1 1 a ) . 

The s tructura l t ransaction with the w i d e s t  range wa s - the 

teacher emi t t i ng to i ndividua l pupi l s  ( 1 3 .  6 %  t o  2 8 . 9 % o f  

t h e  l e s son t ime ) . The one with t h e  l owe s t  range was - the 

teacher as the target of the whole c l a s s  ( 0 % t o  0 . 3 % ) . Table 

1 1  b .  

The averaged r e s u l t s  for functiona l transact i o ns showed 

that during the l ecturer s ' own teaching s e s s ions the highest 

proport ion of t ime wa s spent on operation about s c i ence teach

i ng ( 2 5 . 6 % ) . Th i s  wa s fol lowed by : 

i 

i i ) 

( i i i ) 

( iv ) 

For 

gi ving informa t ion about s c ience teaching ( 2 0 . 7 % ) ;  

giving i nformat ion about organi z a t i on ( 1 5 . 2 % ) ; 

giving informa t ion about s c i ence ( 1 1 . 8 % ) ; 

intel lectua l i z a t i on about s c ience teaching 

the funct i ona l transact ions: 

- giv i ng informa t i on about soc i a t ion, 
- intel lectua l i z a t i on about s c i ence , 

intel l ectua l i z at ion 

organ i za t i on , and 

about soc iat ion 

and 

( 9 . 3 % ) . 

and about 

operat ion about soc i a t i on o r  about organi z a t i on 
the averaged amounts of l e s son t ime d i d  not exceed 
5 . 4 % .  

For st ructura l t ransac t i ons ( F igure 2 4 ) the averaged re s u l t s  
revea le d tha t  the h i ghe s t  amount of l e s son t ime wa s spent by 
the lecturers a s  audi ence to mu l t ipl e pupi l s  ( 2 8 . 9 %  o f  the 
total  l e s son t i�e ) . Th i s  wa s fol lowed by : 
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i the lecturers t 
emi t t i ng to the who le c l a s s  ( 2 5 . 9 % ) ; 

i i ) the l ecturers I emi t t i ng to indi vidua l .eupi l s  ( 1 9 . 2 % ) ; 

and 

( i i i ) the lecturers as targets of ind ividua l .eu.ei l s  ( 1 2 . 9 % ) . 

For each of the other s t ructura l  transactions - the le ct u re rs :  

em � t t ing t o  mu l t i.ele .eu.ei l s , 

a s  target s  of mu l t ipl e pupi l s ,  

a s  targe t s  of the whole c l a s s , 

a s  aud i ence to indi vidua l pupi l s , or 

as audi ence to the whole c l a s s  the percentages of 

l e s son t ime d i d  not exceed 5 . 3 % .  

How do the averaged teaching .eatterns of the ind ividua l 

lecturers compare with each other?  ( Quest ion 4 )  

A lthough the prof i l e s  of the i ndividual le c t u re rs var i ed 

( F igure 2 5 ) ,  s imi lar i t i e s  exi sted in the fol lowing area s : 

For funct iona l transactions : 

( i during the teaching s e s s ions o f  a l l  l ecturers more 

t ime wa s s pent on operat ion about s c i ence teaching 

( 2 2 - 2 7 . 8 % of the tota l l e s son t ime ) than on e i ther : 

operat ion about sc ience ( 0  - 1 0 . 5 % ) ; 

ooera t ion about soc i a t ion ( 0 % ) ; or 

operat i on about orga n i z a t i on ( 0 . 0 3 - 3 % ) . 

( i i ) For 4 o f  the 5 l ecturers ( l ecturers 1 , 2 ,  4 a nd 5 )  

o.eerat ion about s c i ence teaching wa s the funct iona l 

transact ion for wh i ch the average amount of l e s son 
t ime wa s h ighest ( Table 1 1 a ) . 

( i i i ) Dur i ng the teaching s e s s i ons of a l l  lecture r s  more 

t ime wa s s pent on o.eerat ion about s c i ence teaching 

( 2 2 - 2 7 . 8 % )  than on inte l l ectua l i z a t i on about s c i ence 
teach i ng ( 2 . 4 - 2 0 . 7 % ) . 
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( i v )  A l l  of the lecture r - prof i l e s  showed more t ime for 

gi v i ng informa t ion about s c i ence teach i ng ( 1 5 . 8  

2 6 % ) than for e i ther : 

informa t i on d i s seminat ion 

- 5 .  1 % )  ; or 

about soc i a t i on 

intel lectua l i z i ng about s c i ence ( 1 . 3 - 8 . 4 % )  . 

( 1 • 9 

( v ) 4 of the 5 prof i le s  ( lecturers 1 , 2 ,  3 a nd 5 )  showed 

a g reater amount of t ime for informat i on d i s s emina t i on 

about s c i ence teaching ( 1 5 .  8 2 6 % ) than for e i ther 

informat i on d i s semina t ion about s c i ence ( 5 . 6  

1 1  . 7 % )  ; or 

informa t i on d i s semi na t i on about soc i a t i on ( 1 • 9 

- 5 . 1 % ) . 

( v i ) F i na l ly , a l l  l ecturer - prof i l e s  showed l e s s  than 5 %  

of the tot a l  l e s son t ime for : 

intel lectua l i z a t ion about s oc i a t ion , 

i n t e l lectua l i z a t ion about orga n i s a t ion , 
operat i on about soc i a t i on , 

operat ion about organi z a t i on , 

other i rre levant func t i ona l transac t i on s .  

F o r  s t ructura l transactions ( Table 1 1 b ) , for a l l  lecturer s :  

( i More than 2 3 %  of the total l e s son t ime ( 2 4 . 1  -

wa s s pent as audi ence to mu l t iQle J2UJ2i l s . 

amount of t ime wa s h i gher than 

of l e s son t ime s pent e i ther 

who l e  c l a s s  ( 1  . 9  - 9 . 6 % ) ; 

the a veraged 
as aud i ence 

3 5 . 3 % )  

Thi s  

amoun t s  

to the 

or as aud i ence to i nd i vidua l pupi l s  ( 0 . 1  - 3 .  4 % ) .  

( i i ) More t ime wa s spent emi t t i ng to the who le c l a s s  ( 2 1 . 3 6 

- 2 9 . 8 % )  than emi t t i ng to mu l t ipl e J2UJ2i l s  ( 0 . 5  - 3 . 6 6 % ) . 

( i i i ) More t i�e wa s s pent emi t t i ng to i ndividua l PUQi l s  

( 1 3 .  6 2 8 . 9 % )  than emi t t i ng to mu l t iQle J2UJ2i l s  ( 0 . 5  
- 3 . 6 6 % ) .  



1 4 0  

( iv ) Mor e time wa s spent a s  the targe� of i nd i v i dual  pupi l s  

( 9 . 9  - 1 9 . 3 % than a s  the target s o f  mu l t ipl e pupi l s  

( 0 . 9  - 1 1 . 6 % ) . 

( V ) More t ime wa s spent a s  the targets of mu l t iple pupi l s  

( 0 .  9 1 1 . 6 % )  than a s  the targe� of the whol e  c la s s  

( 0  - 0 . 3 % ) . 

( v i ) Le s s  than 1 0 %  of the tota l l e s son t i me wa s spent by 

a l l  lecture r s : 

emi t t i ng to mu l t ipl e pupi l s  ( 0 . 5  - 3 . 6 6 % ) , 

a s  the targ2ts of the who l e  c l a s s  ( 0 - 0 .  3 % ) , 

a s  aud i ence to individua l pupi l s  ( 0 . 1  - 3 . 4 % ) , 

a s  aud i ence to the who l e  c l a s s  ( 1 . 9 - 9 . 6 % ) , or 

on other i rre levant s tructura l transact ion s  ( 0  

- 1 . 9 4 % ) . 

The general p i c ture here i s  that the l ecturer s , a s  a g roup 

spent a good dea l of t ime on - operat ion about s c i ence teach
i ng ,  giv i ng informa t ion about s c i ence teaching , a nd be i ng 

aud i ence to sma l l  groups of pupi l s  whi le l e s s  t ime wa s spent 

on t ransa c t i ons s uch as i n te l lec tua l i z a t i on about s c i ence 

tea c h i ng ,  giv i ng informa t i on about s c i ence , and giv i ng i nform

a t i on about organi za t i on ; a nd the l e a s t  amount o f  t ime wa s 

spent on transa c t i ons s uch a s  soc i a t ion , being aud i ence to 

i nd ividua l pupi l s , being aud i ence to the whol e  c la s s , emi t t i ng 

to mult ipl e pupi l s , be i ng the target of mu l t iple pupi l s  or 

being the ta rget o f  the who le c l a s s . 

PART C 

SCIENCE LECTURERS : ACTUAL VERSUS RECOMMENDED TEACH ING PATTERNS 

How do the over a l l  teaching pa tterns of the lecture r s  compa re 

wi th the i r  overa l l  recommend a t i o n s ?  ( Quest ion 5 ) . 
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For funct iona l transa c t i ons ( F igure 2 6 )  * the results showed 

apprec i able** var i a t ions between the averaged actual t imes , 

and the averaged recommended t imes for 5 of the 9 transact i ons . 

However , the averaged functiona l transact ions whi c h  took 

place dur i ng the l ecturers ' own teaching s e s s ions were , to 

an extent , s imi lar to the i r  averaged recommendat ions i n  tha t : 

( i ) a r e l a t i ve ly high amount of l e s son t ime ( more than 

2 9 % ) wa s spent on operation about the subj ec t  ma tter 

( sc ience + s c i ence teachinw; 

( i i ) a moderate amount of l e s son t ime ( more than 1 4 % but 

l e s s  than 2 7 % ) wa s spent on i n t e l l ectua l i z a t i on about 

the subj ect matter ; a nd 

( i i i ) l e s s  than 6 %  of the tota l l e s son t ime wa s recommended 

f or and spent on : 

i n forma t i on d i s seminat ion about soc i a t i on : 

actua l 3 . 8 % ,  averaged recommenda t ion 

and 

intel lectua l i zat ion about s oc i a t i on : 

averaged 

0 . 5 4 ;  

a veraged 
ac tua l - 0 . 1 % , averaged recommendation - 5 . 7 3 % . 

For 2 f unc t i ona l transact i ons the averaged amount s  of l e s son 

t ime spent during the l ecturer s ' tea c h i ng s e s s i on s  were 

apprec i ably hi gher than the i r  averaged recommend a t i ons . 

They were : 

( i ) informa t ion d i s sem i nat ion about the subj ect matter : 

* 

* *  

For f un ct i ona l transactions the s ub j ect ma tter o f  the l ectur e r s  
i ncl uded both s c i ence ( content ) and s c ience teach i ng ( methods ) whi le 
thei r re commendations for the teach i ng of e l ementary sci ence i nc l uded 
only s c i ence as the s ub j e ct matter . For the purposes of compa r i s on 
i n  th i s  chapte r ,  un l e s s  otherwi se stated , the s ub j ect matter of the 
l ecturers ( S c i ence + S c i ence teaching ) i s  treated a s  the s ubject 
matter of s c i ence . 

Appreciable di f f erence s = var i a t i ons of 5 %  or more of the l e s son t ime 
for any r ecommended , actua l , or pe rcei ved transaction . 
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3 . 4 4 % ; 
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3 2 . 5 % ,  averaged recommendat ion 

( i i ) informa t ion d i s semina t i on about organ i za t i on : averaged 

actua l - 1 5 . 2 % ,  averaged recommendat ion - 2 . 4 2 % . 

For 3 f unct iona l t ransact ions the averaged amounts of l e s son 

t ine spent during the l ecturer s '  teachi ng s e s s i on s  were 

apprec i ably l ower than the i r  averaged recommendat i on s : 

( i ) inte l l ectua l i z a t i on about the subj ect ma tter : averaged 

actua l - 1 4 . 7 % ,  averaged recommendat i on - 2 3 . 7 4 % ;  

( i i ) operation about the subject matter : ( Sc i ence + s c i ence 

teach i ng ) averaged actual - 2 9 . 5 % ,  averaged recommend 

a t ion - 3 9 . 6 % ;  a nd 

( i i i ) operation about s oc i a t i on : averaged actua l 0 % , 

averaged recommend a t i on - 1 0 . 2 5 % .  

For s tructura l t ransact i ons ( F i gure 26  ) the averaged amounts 

of l e s son t imes s pent by the 5 lecturers were very s im i lar 

to thei r  averaged recommendat ions i n  3 c a s e s : 

( i ) t he teacher a s  the target of i nd iv idua l pupi l s : 

averaged a c tual 

1 1  % ;  

1 2 . 9 % ,  averaged recommend a t i on 

( i i ) t he te a che r as aud i ence to mul t ipl e pupi l s : averaged 

actua l - 2 8 . 9 % ,  averaged recommendat i on - 2 7 % ; 

( i i i ) t he teacher a s  aud i ence to the who le c la s s  : averaged 

actual - 4 . 4 % ,  averaged recommendation - 2 % . 

A l s o , for 3 s tructural  trans a c t i ons both averaged actua l 

and averaged recommended t imes were l ower than 7 .  2 %  of the 

tota l l e s son t ime : 

( i ) the teacher as the ta rget of the whol e  c l a s s : averaged 

actual - 0 .  1 % , averaged re comme n d a t i on - 6 . 6 % ;  

( i i ) the teacl.1er as audi ence to i ndividua l pupi l s : averaged 

actual - 1 . 2 % ' averaged recommendat ion - 7 .  1 % ; and 



( i i i ) the teacher a s  aud i ence to the who le c l a s s : 

actual - 4 . 4 % ,  averaged recommendat ion - 2 % . 
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averaged 

For 

the 

2 s tructura l transa ct ions the averaged 

lecturer s were apprec i ably h i gher than 

t imes spent by 

the i r  averaged 

recommendat ions : 

( i ) the teacher em i t t i ng to i nd i v i dua l pupi l s : averaged 

ac tua l - 1 9 . 2 % ,  averaged recommendat i on - 7 . 9 % ;  

( i i ) the teacher emi t t i ng to the whol e  c l a s s : averaged 

actua l - 2 5 . 9 % ,  averaged recommendat i on - 7 . 4 % .  

For 

the 

2 s tructural  transactions the averaged 

l ecturers were apprec i ably l ower than 

t ime s spent by 

the i r  averaged 

recommendations : 

( i ) the teacher emi t t i ng to mu l t ipl e pupi l s: 

actua l - 1 . 7 % , averaged recommendat i on - 1 3 % ;  

averaged 

( i i ) the teacher a s  the target of mu l t iple pupi l s : averaged 

actual - 5 . 3 % ,  averaged recommendat ion - 1 8 % .  

How do the teaching pa tterns o f  the i nd ividual  l ecture r s  

compare with the i r  spec i f i c  recommendat ions ?  ( Que s t i on 6 ) . 

When the average amounts of l e s son t ime spent by the i nd i v i d 

ua l lecturers o n  the f unc t i ona l a nd s t ructura l a spec t s  o f  

s c i ence teach i ng we re compa re d w i th the i r  ind i v i d u a l 

re comme nd a t i on s  the re s u l t s  we re a s  fo l l 0w s : 

Lectuer 1 ( F igure 2 7 ) 

Func t i ona l transa� i ons : 

For one func t i ona l transaction the recommended t ime and the 

average amount of l e s son t ime spent duri ng the teaching 

s e s s i ons of Lecturer 1 were a lmo st ident i ca l : 

opera t ion about the subj ect ma tter recommended t ime 

3 0 %  of the les son t ime , average t ime spent - 3 3 . 7 % .  
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A l so , on 3 funct i ona l transact ions , 5 %  or l e s s  of the tota l 

l e s son t ime wa s recommended , and spent : 

( i ) informa t i on d i s seminat ion about s oc i a t i on: 
t ime spent - 4 . 9 % ,  recommended t ime - 1 % . 

average 

( i i ) inte l lectua l i z a t i on about soc i a t i oru average t ime spent -

0 . 1 % ,  recommended t ime 4 % ;  

( i i i ) operat i on about organ i z at i on : average t ime spent 

1 % ) , recommended t ime - 5 % . 

For 2 functi ona l tran s a c t i on s  the average amount s  o f  l e s son 

t ime spent dur i ng h i s  teac h i ng s e s s i on s  were appre c iably 

h i gher than the recommendations of lec turer 1 :  

( i ) informa t i on d i s sem i na t i on about the subj ec t  matter : 

average t ime spent - 3 2 . 5 % ,  recommended t ime - 7 % , 

( i i ) informa t i on d i s semi na t i on about orga n i s a t i on : average 

t ime spent - 1 4 . 6 % ,  recommended time - 2 % . 

For 3 func t i ona l transact ions the average amount s o f  l e s son 

t ime spent dur i ng the tea c h i ng s e s s ions were appre c iably 

l ower than the re c omme nd a t i o n s  of l e c t u re r  1 :  

( i ) inte l l ectua l i zat i on about the subj ect ma tter : 

t ime spent - 1 2 . 2 % ,  recommended t ime - 2 8 % . 

average 

( i i ) i nt e l l ectua l i zat ion about orga n i z a t ion : 

spent - 0 . 3 % ,  recommended t ime - 8 % ; 

average t ime 

( i i i ) operat i on about soc i a t i on : 

recommended time - 1 5 % .  

average t ime spent 0 %  

S tructura l Transact ions ( F i gure 2 7 ) :  

For l ecturer 1 both recommended and actual  times were very 

s im i l ar for 2 s truc tura l transact i ons : 

( i ) the teacher a s  the target of i nd i v i dua l pupi l s :  average 

t ime spent - 9 . 9 % ,  recommended t ime - 1 2 % ;  a nd 

( i i ) the teacher a s  audi ence to the whol e  c l a s s : 

t ime spent - 3 . 0 % ,  recommended t ime - 5 % . 

average 
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For 3 s t ruc tura l transact ions the average amount s  of l e s son 

t ime spent by Lecturer 

recommendat i on s : 

were appre c i ably h i gher than h i s  

( i ) the teacher emi t t i ng to i nd i vidua l pupi l s : 

t ime spent 2 1 . 3 % ,  recommended t ime - 6 % . 

( i i ) the teacher emi t t i ng to the who l e  c l a s s : 

time spent - 2 1 . 3 6 % , re commend -

ed t ime - 7 % ;  

( i i i ) the teacher a s  aud i ence to mu l t iple pupi l s : 

t ime spent - 3 0 . 7 % ,  recommended t ime - 2 0 % . 

average 

average 

average 

For 4 s tructura l t ransact i ons the average amount s  o f  l e s son 

t ime spent by Lecturer 1 were apprec i ably l ower than h i s  

recommendat i ons : 

( i ) the teacher emi t t i ng to mu l t ipl e pupi l s : 

t ime spent - 3 . 6 6 % , recommended t ime - 1 5 % ;  

average 

( i i ) the teacher a s  the target of mu l t ipl e pupi l s : average 

t i me spent - 4 . 7 4 % , recommended t i me - 1 5 % .  

( i i i ) the teacher a s  the target of the who le c l a s s : average 

t ime spent - 0 % , recommended t i me - 8 % ;  

( i v ) the teacher a s  aud i ence to i nd i v idua l pupi l s : average 

t ime spent - 3 . 4 % ,  recommended t ime - 1 2 % .  

Lecturer 2 

For funct iona l transactions ( F i gure 2 8 ) the r e s u l t s  were 

as fol lows : 

For both the recommended and average teach i ng patterns of 

Lecturer 2 the funct iona l transaction wi th the h i ghe st amount 

of l e s son time v1a s  opera t i on about the subj e ct matter : average 

t ime spent - 3 a . 3 %, recommended t ime - 4 5 . 5 % .  

A l s o , l i t t l e  t ime ( l e s s  than 3 . 4 % of the tota l l e s son t ime ) 

was recommended for , and spent dur i ng the teaching s e s s ions 

of Lecturer 2 ,  on 3 functiona l tra n s a c t i ons : 



i informa t i on d i s semina t i on about soc i a t i on : 

t ime spent - 1 . 9 % ,  recommended time - 0 . 1 % ;  
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average 

( i i ) intel lectua l i z a t i on about soc i a t i on : average t ime 

spent - 0 % , recommended t ime - 1 . 2 5 % ; and 

( i i i ) operation about soc i a t i on : 

recommended t ime - 3 . 2 5 % . 

average t ime spent - 0 % , 

For 2 functi ona l transa c t i on s  the average amount s of l e s son 

t ime spent dur i ng the tea c h i ng s e s s ions o f  Lecturer 2 were 

apprec i ably h i gher than h i s  recommenda t ions : 

( i ) informat ion d i s sem i na t i on about the subject matter : 

average t ime spent - 2 2 . 9 % ,  recommended t ime - 2 . 9 % ;  

( i i ) informa t i on d i s semi n a t i on about orga n i z a t i on :  average 

t ime spent - 2 4 . 6 % ,  recommended t ime - 7 % . 

For 3 func t i ona l transact i on s  the average amount s of l e s son 

t i me spent dur ing the tea c h i ng s e s s ions o f  Lecturer 2 were 

apprec iably l ower than h i s  recommenda t i on s : 

( i ) inte l l ectua l i zat ion about the subj ec t  matter : average 

t ime spent - 6 . 8 % ,  recommended t ime - 1 2 . 5 % .  

( i i ) intel lectua l i za t ion about organ i za t ion :  

spent - 0 . 2 % ;  recommended t ime - 1 1  . 2 5 % ; 

average t ime 

( i i i ) ope r a t i on about organ i z a t i on :  

- 3 % , recommended t ime - 1 6 . 2 5 % . 

average t ime s pent 

S t ructura l transa c t i ons ( F i gure 28  ) :  

The average t i mes spent by Lecturer 2 we re s im i l a r  to h i s  

recommendat i ons i n  the fol l ow i ng c a s e s : 

( i ) the teacher emi t t i ng to i nd iv idua l pupi l s : average 
t ime spent - 1 3 . 6 % ,  recommended t ime - 1 1 % , 

( i i ) the tea cher a s  the target of the who l e  c la s s : average 

t ime spent - 0 % , recommended t ime - 5 % . 
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For 3 s t ructura l transact ions the average amounts of l e s son 

t ime spent by Lecturer 2 were a pprec i ably h i gher than h i s  

recommenda t i ons : 

i ) the teacher emi t t i ng to the who l e  c l a s s : 

t ime s pent - 2 8 . 1 % , recommended t ime - 2 % ; 

( i i ) the teacher a s  audi ence to mu l t ipl e pupi l s :  

t i me spent - 3 5 . 3 % ,  recommended t ime - 5 % ; 

( i i i ) the teacher a s  aud i ence to the who le c l a s s : 

t ime spent - 9 . 6 % ,  recommended t ime - 3 % . 

average 

average 

average 

For 4 s tructura l transa c t i on s  the average amounts o f  l e s son 

t ime spent by Lecturer 2 were appreciably l ower than h i s  

recommend a t ions : 

( i ) the teacher emi t t i ng to mu l t ipl e pupi l s :  

t ime s pent - 1 % , recommended t ime - 1 0 % ;  

average 

( i i ) the teacher a s  the target o f  individua l pupi l s : average 

t ime spent - 9 . 9 % ,  recommended t ime - 2 3 % , 

( i i i ) the teacher a s  the target of mul t ipl e pupi l s : average 
time spent - 0 . 9 % ,  recommended t ime - 3 0 % ; 

( iv ) the teacher a s  aud i ence to i nd ividua l pupi l s : average 

t ime spent - 1 . 6 % , recommended t ime - 1 1 % .  

Lecturer 3 

Func t iona l transact i ons ( F i gure 2 9 ) :  

For l ec turer 3 ,  there were 5 funct iona l 

wh i ch the average amount s o f  l e s son t ime 

transact ions for 

spent d u r i ng h i s  

teach i ng s e s s i ons a nd a l so h i s  recommendat i ons did not exceed 

5 . 1 %  o f  the l e s son t ime : 

( i ) informat ion d i s semina t i on about soc i a t ion:  

t ime spent - 5 . 1 % ,  recommended t ime - 0 . 5 % .  

average 

( i i ) i nt e l lectua l i zat ion about soc i a t i on : average t ime 

spent - 0 . 2 % ,  recommended t ime - 1 % ) . 

( i i i ) inte l l ectua l i za t i on about orga n i zat ion : average t i me 

spent - 0 % , recommended time - 1 % ; 
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( iv ) operation about soc iat ion : 

recommended t ime - 3 . 7 5 % ; 

average t ime spent - 0 % 1 

( v ) operat i on about organi z a t i on :  a"Verage time spe n t  - 0 .  2 % 1 

recommended t ime - 3 . 7 5 % . 

There were 2 func t i ona l transaction s  f o r  which the average 

t imes spent dur ing the teach i ng s e s s i ons o f  Lecturer 3 were 

apprec i ably h i gher than h i s  recommendat ions : 

( i ) informa t i on d i s semina t ion about the subject matter : 

average t ime spent - 3 1 . 6 % 1  recommended t ime - 4 % ; 

( i i ) i n format ion d i s sem i na t ion about o rga n i z a t i on : average 

t ime s pent - 2 4 % 1 recommended t ime - 0 . 5 % .  

For 1 func t iona l transac t i on the average amount o f  l e s son 

t ime spent dur i ng the teachi ng s e s s i on s  o f  l ec turer 3 wa s 

apprec i ably l ower than h i s  recommendat ion : 

operat ion about the subj ec t  matter : average t ime 

spent - 2 2 . 8 % 1  recommended t ime - 6 7 . 5 % .  

For one other t ransact ion - inte l l ectua l i z a t i on about the 

subj ec t  matter - t h e  average time spent d u r i ng t h e  teac h i ng 

s e s s i on s  o f  l ec turer 3 wa s s l i gh t l y  lower than h i s  recommend 

a t i on :  average t ime spent - 1 3 . 7 % 1  recommended t ime - 1 8 % .  

Structura l transactions ( F i gure 2 9 ) :  

There were 2 s t ructura l transa c t i ons f or wh ich the average 

amount s  of t ime spent by Lecturer 3 as we l l  as his recommend 

a t i ons d i d  not exceed 5 %  o f  the total  l e s son t ime : 

( i ) the teacher a s  audience to indiv idua l pupi l s :  average 

t ime spent - 0 . 1 % 1  recommended t ime - 5 % . 

( i i ) the tea cher a s  aud i ence to the vlho le c l a s s : 

t ime spent - 2 . 4 % 1  recommended t ime - 2 % . 

average 
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For 3 s tructura l t ransa c t i ons the average t imes spent by 

Lecturer 3 we re apprec iably h i gher than h i s recommendat i on s : 

( i ) the teacher emi t t i ng to indiv idua l QU.Qi l s :  average 

t ime spent - 2 8 . 9 % ,  recommended t ime - 1 0 % ;  

( i i ) the teacher emi t t i ng to the who le c l a s s : average 

t ime spent - 2 7 . 2 % ,  recommended t ime - 1 0 % ;  

( i i i ) the teacher a s  the target of i nd i vi dua l QU.Qi l s : average 

t ime spent - 1 3 . 2 % ,  recommended t ime - 5 % . 

For 4 s t ructural tran s a c t i on s  the amounts of l e s son t ime 

spent by Lecturer 3 were apprec i ab l y  l ower than h i s  recommen d 

a t ions : 

( i ) the teacher emi tt i ng to mu l t i_Ql e pu_Qi l s : 

t ime spent - 1 . 7 % , recommended t ime - 1 0 % ;  

average 

( i i ) the teacher as the target of mu l t i.Ql e QU.Qi l s : average 

t ime s pent - 2 . 4 % ,  recommended t ime - 2 0 % ; 

( i i i ) the teacher a s  audience to mu l t i.Ql e .QU.Qi l s : average 

t ime s pent - 2 4 . 1 % , recommended t ime - 3 0 % ; 

( iv ) the teacher a s  the target o f  the whol e  c l a s s : average 

t ime s pent - 0 % , recommended t ime - 8 % .  

Lecturer 4 

Func t i onal tran s a c t i ons ( F igure 3 0 )  

There were 4 f unc t i ona l tran s a c t i ons for whi ch t he average 

amount s o f  l e s son t ime spent dur i ng the teach i ng s e s s i ons 

of l ec turer 4 as  we l l  a s  his  recommendat ions were l ower than 

5% of the tota l l e s son t ime: 

( i ) i n f orma t i on d i s sem i na t i on about soc i a t ion : 

t ime spent - 2 . 8 % ,  recommended t ime - 1 % ; 

( i i ) i nforma t i on d i s sem i na t ion about organi zat i on : 

t ime spent - 4 . 9 % ,  recommended t ime - 2 . 5 % ;  

average 

average 

( i i i ) o_Qera t i on about soc i a t ion : 
recomme nded t ime - 1 . 2 5 % ; 

average t ime s pent - 0 % , 



1 5 4  

( iv ) operat ion about orga n i z a t i on : average t ime spent 

- 0 . 0 3 % , recommended time - 3 . 7 5 % . 

For 2 funct i ona l tran sactions the average amount s  of t ime 

spent dur i ng the teaching s e s s ion of Lecturer 4 were apprec

i ably h igher than his  recommendation s : 

( i ) inf ormat ion d i s s em i na t i on about the subj ect matte r : 

average t ime spent - 4 6 . 7 7 % , recommended time - 1 . 5 % ; 

( i i ) ope r a t i on about the subject matter : 

spent - 2 7 . 1 % ,  recommended time - 2 0 % . 

average t ime 

For 3 func t i onal  transact ions the average amount s  of l e s son 

t ime spent dur i ng the teaching s e s s i ons o f  Lecturer 4 lilere 

apprec i ably l ower than his  recommendat ions : 

( i ) inte l l ectua l i za t i on about the subject matter : average 

t ime spent 1 4 . 1 % , recommended t ime 3 5 %  of the 

tota l l e s son t ime ; 

( i i ) i n t e l lectua l i z a t i on about soc i a t i on : 

spent - 0 . 2 % ,  recommended t ime - 2 1 % ;  

( i i i ) inte l l ectua l i z a t i on about orga n i z a t i on : 

spent - 0 . 6 % ,  recommended t ime - 1 4 % .  

Structura l transact i on s  ( F igure 3 0 ) :  

average t ime 

average t ime 

For s tructura l transact ion the average amount of l e s son 

t ime spent by Lecturer 4 w a s  ve r y  s im i l a r to h i s  re comme nd

a t ion :  

( i ) the teacher a s  the target of mu l t ipl e pupi l s :  average 

t ime spent - 7 . 2 % ,  recommended time - 1 0 % .  

A l so , for 2 s t ructura l transactions the average amounts of 

l e s son t ime spent by Lecturer 4 a s  we l l  a s  h i s  recommendat i ons 

did not exceed 5% of the total  l e s son t ime : 

( i the teacher a s  audi ence to i ndividua l pupi l s :  average 

t ime spent - 0 . 7 % ,  recommended t ime - 5 % ; 



F ig u re 3 0  

Act ua l T ransa c t i ona l Pa t te rn ve r s u s  Re c omme n d a t i ons : Le c t u re r  4 

a .  F u n c t iona l T ra n s a c t i ons 

s 
c 
I 
E 
N 
c 
E 

G 
� 
I z A T 
g 

INFORMATION 
DISSEMINATION 

s 
0 
c 
I 
A 
T 
I 
0 
N 

INTELLECT
UALI ZATION 

20% OF LESSON TIME 

ACTUAL TRANSACTIONS 

2 
N 
I z 
A 
T 

0 H 

- - - _ - RECCJIIMENDED TRANSACTIONS 

s 
c 
I A 
E C 
N H 
C Il T 
E N I 

G 0 N 

OPERATION 

R 

2 
N 
I z A 
I 
� 

0 
T 
H 
E 
R 

b .  S t ruc t u ra l  T ra n sa c t i ons 

,, 
I ' 

I M I M I H 
N U p N U P H U o P L u W C D P L U W C D P L P W C  0 
I U T p H L I U T P H L I U T U H L T 
V P I 1 0 A V P I I O A V P r P O A J.l 
I I P  L S  p L S I I  I L S  E 
D L L

1
E s

i i 1
E S D L P L E S  R 

U E: D L L 
U L 

A U E 
A 

E 
L t L 

EMITTER TARGET AUDIENCE 

...... 
C.J1 
C'.Jt 



( i i ) the teacher a s  aud i ence to the who le c la s s : 

t ime spent 1 . 9 % , recommended time - 0 % .  

1 5 6 

average 

There were 4 s tructura l transa c t i ons for which the average 

amount s o f  l e s son time spent by Lecturer 4 were apprec i ably 

h i gher than h i s  recommend a t i ons : 

( i ) the teacher emi t t i ng to i nd i v idual pupi l s :  average 

t ime spent - 1 8 . 3 % ,  recommended t ime - 1 0 % o f  the tota l 

l e s son t ime ; 

( i i ) the teacher emi t t i ng to the whol e  c l a s s : 

t ime spent- 2 3 . 5 % ,  recommended t ime - 1 0 % ;  

average 

( i i i ) the teacher a s  the target o f  i nd i v i dual  pupi l s :  average 

t ime spent - 1 9 . 3 % ,  recommended t ime - 5 % ; 

( i v ) the teacher a s  audi ence to mu l t iple pupi l s : 

t ime spent - 2 7 . 4 % ,  recommended t ime - 2 0 % . 

average 

For 2 s tructura l transac t i ons the average amounts o f  t ime 

spent by Lecturer 4 were apprec i ably l ower than h i s recommend 

a t i on s : 

( i ) the teacher emi t t i ng to mu l t iple pupi l s :  

t ime spent - 1 . 4 % , recommended t ime - 3 0 % ; 

average 

( i i ) the teacher as the target of the whol e  c l a s s : average 

t ime spent - 0 . 3 % ,  recommended t ime - 1 0 % .  

Lecturer 5 

Funct i ona l t ransa c t i ons ( F igure 3 1  ) :  

For Lecturer 5 the average amount of l e s son t ime spent dur i ng 

tea chi ng s e s s i on s  on - inte l l ectua l i z a t i on about the subj e c t  

matter wa s very s im i lar to his recommendat i on : average 

t ime s pent - 2 6 . 9 % ,  recommended t i me - 2 5 . 2 % .  

A l s o , for 3 funct i ona l transa c t i ons the average amount s o f  

l e s son t ime spent dur i ng the teaching s e s s ions of Lecturer 

5 as we l l  as h i s  recommendations were l e s s  than 5% o f  the 
tota l l e s son t ime : 
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i i nformat ion d i s semi na t i on about sociat ion : 

t ime spent - 4 . 5 % recommended t ime - 0 . 1 % ;  

average 

( i i ) i nte l l ectua l i z a t i on about soc i a t i on : 

spent - 0 . 0 3 % , recommended t ime - 1 . 4 % ;  

( i i i ) i nte l l ectua l i z a t i on about organi z at i on : 

spent 0 . 6 % ,  recommended t ime - 1 . 4 % .  

average t ime 

average t ime 

For 2 f unc t iona l t ransa ct ions the average amounts of l e s son 

t ime spent dur i ng the tea c h i ng s e s s i ons of Lecturer 5 were 

apprec iably h i gher than h i s  recommend a t i on s : 

( i ) i nf ormat i on d i s seminat i on about the subject mat ter : 

average t ime spent - 2 8 . 4 % ,  recommended t ime - 1 . 8 % ; 

( i i ) i nf orma t ion d i s s eminat i on about orga n i z a t i on : average 

t ime spent - 7 . 7 % , recommended t ime - 0 . 1 % . 

For 3 f unc t i ona l transa c t i on s  the average amount s o f  l e s son 

t ime spent dur i ng the teach i ng s e s s ions o f  Lecturer 5 were 

a pprec iably lower than h i s recommendat ions : 

( i ) ope r a t i on about the subject matter : 

spent - 2 5 . 7 % ,  recommended t ime - 3 5 % ; 

average t ime 

( i i ) opera t i on about soc i a t i on : 

recommended t ime - 2 8 % ; 

average t ime spent - 0 % ,  

( i i i ) opera t i on about organ i za t i on : 

1 . 3 % , recommended t ime - 7 % . 

S t ructur a l  transactions ( F i gure 31  ) :  

average t ime spent 

For 2 s tructura l transact ions the average amounts o f  l e s son 

t ime s pent by Lecturer 5 were very s i m i l a r  to h i s  recommend 

a t i on s : 

( i ) the teacher a s  the target of i nd i v i dua l pupi l s :  average 
t ime spent - 1 2 % ,  recommended time - 1 0 % ;  

( i i ) the teacher a s  the target of mul t iple pupi l s : average 

t ime s pent - 1 1 . 6 % ,  recommended t ime - 1 5 % .  
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For 4 s tructura l transact ions the average t imes spent by 

Lecturer 5 a s  we l l  a s  h i s  recommendat i on s  were l ower than 

5% of the tota l l e s son time : 

( i ) the teacher emi t t i ng to mu l t ipl e pupi l s :  

t ime spent - 0 . 5 % ,  recommended t ime - 0 % ; 

average 

( i i ) the teacher as the target of the who le c l a s s : average 

t ime spent - 0 . 3 % ,  recommended t ime - 2 % ;  

( i i i ) the teacher a s  audi ence to individual pupi l s :  avera ge 

t ime spent - 0 . 1 % , recommended t ime - 2 . 5 % ;  

( i v ) the teacher a s  audi ence to the whol e  c la s s : 

t ime s pent - 4 . 9 % ,  recommended t ime - 0 % .  

average 

For 2 s truc tura l transac t i on s  the average amounts o f  l e s son 

t ime spent by l ecturer 5 were a pprec iably h i gher than h i s  

recommendat ions : 

( i ) the teacher emi t t i ng to i nd i v i dua l pupi l s :  average 

t i me spent - 1 3 . 8 % ,  recommended t ime - 2 . 5 % ;  

( i i ) the teacher emi t t i ng to the vlhole c l a s s : average 

t ime spent - 2 9 . 8 % ,  recommended t ime - 8 % . 

For 1 s tructura l transaction the teacher as audi ence to 

mu l t ipl e pupi l s  the average t ime spent by Lecturer 5 wa s 

appre c i ably lower than h i s  recommendat ion:  average t ime spent 

- 2 7 % , recommended t ime - 6 0 % . 

From these resul t s  i t  wou ld appear tha t the l ec turer s , a s  

a group, recommended a pa t tern o f  teachi ng where the maj or 

empha s i s  wa s to be placed on operat ion about the subj ec t  

matter and the teacher 1 s be i ng audience to sma l l  groups o f  

pupi l s . L i t t l e  wa s to be placed on giving informa t i on ( about 

anyth ing ) or on the teacher 1 s working w i th the who l e  c la s s . 
A moderate amount of empha s i s  wa s to be placed on i nte l l ectua l 
i z a t i on about the subj ect matter . oy contra s t , dur i ng the i r  

own teach i ng s e s s i ons , a l though operat i on about the subj e c t  

ma tter wa s a maj or f ea ture , and a l though i nte l l ectua l i z a t i on 

about the s ub ie c t  matter fe a t u re d  mode rate l y, there wa s appre c i ably 
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more* informat ion d i s semina t i on and teacher t a l k i ng to the 

whole c l a s s  than had been recommended . 

Furthermore ,  the amount of l e s son time spent by mos t  lectur e r s  

a s  aud i ence to mu l t ipl e pupi l s , a nd the amount of t ime spent 

by a l l  l ecturer s emi t t i ng to i nd iv idua l pupi l s  were both 

h i gher than the i r  r ecommenda t i ons . 

* Thi s pa r t i c u l a r  s tate of a f f a i r s  was part i a l l y  created by s i tuati ona l 
ob j e c t i ve s  as we l l  as by other f actors and i s  d i scussed at some l ength 
in Chapter 6 . 
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SECTION I I  

FIRST- YEAR TEACHERS - TEACH ING PATTERN S 

Thi s  s e c t i on of the chapter report s  the resu l t s  der ived f rom 

the 2 0  teacher-graduates and i n c l udes 6 spec i f i c a spect s . 

Part A dea l s  w i th the teacher s ' percept i on s  of the teach ing 

pa tterns that were recommended by the i r  l ecturers for the 

teach i ng of e l ementary s c i ence . Part B dea l s  w i th the teach

ers ' percept ions of the actual teaching patterns of the i r  

lecturer s ,  P a r t  C w i th the i r  percept i on s  of t h e  tea c h i ng 

patterns o f  the i r  spec i f i c  " pre-col lege" s c i ence teachers 

and Part D w i th the i r  own j udgement of the strateg i e s  approp

r iate for the teach i ng of e l ementary s c i ence . In Part E 

the a ctua l teach i ng patterns of the teachers are compa red 

with : 

( i ) the teaching patterns that were recommended by the i r  

l ecturer s ; 

( i i ) the i r  perceptions o f  the tea c h i ng patterns that were 

recommended by the i r  l ecturer s ; 

( i i i ) the teach i ng patterns of the i r  lecturer s ;  

( iv ) the i r  percept i ons of the teaching patterns o f  the i r  

lecturer s ; 

( v ) the i r  percept i ons of the teachi ng pa\_tterns o f  the i r  

" pre-col lege" s c i ence teacher s ; and 

( v i ) the i r  own j udgement of the teaching patterns approp

r i a te for the teaching of e lementary s c i ence . 

F i na l l y , Part F report s  the f i ndings for the teacher s ' 

attr ibution of the i r  teaching pa tterns to : 

( i ) the actua l , and recommended teaching pa tterns of the 

lec turer s ;  

( i i ) the i r  percept ions of the teaching patterns of the i r  

" pre - co l lege " s c i ence tea cher s ;  and 

( i i i ) other inf luences . 
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PART A :  

TEACFE R- PERC EPT I ONS OF LECTURER- REC OMMENDATI ONS 

What are the i nd i vi dua l teacher-percept ions of the t ransac

t i on s  that were recommended by h i s / her s c i ence l ecturer / 

lecture r s  for the func t iona l and s tructural a spe c t s  of e l ement 

a ry s c i ence teach i ng? ( Question 7 )  

The i nd ividual teache r - percept i on s  of the percentages of 

l e s son t ime recommended by h i s / her s c i ence lecturer / lec turer s 

for the f un c t i on a l  a nd s tructura l a spect s  of e l ementary 

s c i ence tea c h i ng are out l i ned in Tab l e s  1 2a and 1 2b respe c t -

i ve l y . Prof i le s  o f  these r e s u l t s  are shown i n  Append i x  J .  

As the s e  pro f i le s  repre sent teacher -percept i ons of the recom

mended t each i ng pat terns o f  5 d i f f erent s c i ence lecturers 

they are , understandably , var i ed . 

The range s i n  teache r - percept i on s  o f  the amounts of l e s son 

time recommended for func t iona l transactions var i ed mos t 

for the fol l ow i ng transaction s : 

( i i nforma t ion d i s s emina t i on about the subj ect matter 

o f  s c i ence - a range of 0% to 1 6 % of the tota l l e s son 
t ime ; 

( i i ) inte l l ec tua l i z a t i on about the subject ma tter of s c i ence -
6 %  to 4 0 % ; 

( i i i ) opera t i on about the subject matter of s c i ence 5 %  

t o  6 0 % ; and 

( iv ) operat i on about soc i a t i on - 1 %  to 4 0 %  ( see Table 1 2a 

a nd F i gure 3 2 ) .  

For st ructura l transac t i on s , teache r - perceptions 
amount s  o f  l e s son t ime recommended by the lecturer s  

of the 

showed 
wide ranges for 8 of the 9 transact ions - a l l  except : the 
teacher as aud i ence to the who l e  c l a s s  0% to 1 0% ( Table 1 2b 

and F i gure 3 2 ) .  The s tructura l transa c t i on w i th the h i ghest 

range wa s :  the teacher a s  the target of indiv idua l pupi l s  
- 2 %  to 3 9 %  o f  the tota l l e s son t ime . 



TABLE 1 2a 

TEACHER- PERCEPTI ONS OF LECTU RE RS ' FUNCT I ONAL RECOMMENDATI ONS 

TEACH ERS : 

G 1 

R 2 

0 3 

u 4 

p 5 

6 

7 

Mea n , 
G roup 1 

8 

G 9 

0 
u 
p 

2 

1 0  

1 1  

1 2  

1 3 

1 4 

1 5 

1 6 

1 7  

1 8  

1 9 

2 0  

Me a n ,  
Group 2 

I NF ORMAT I ON 
DI SSEMI NATI ON 

se . SOC . ORG . 

5 0 5 

8 2 5 

1 6  2 2 

1 0 2 3 

3 2 1 0 

5 2 3 
1 0  1 0 5 

8 . 1  2 . 9  4 . 7  

5 3 2 

1 5  5 5 

4 4 1 2  

6 5 4 

5 5 1 0  
7 . 5  7 . 5  1 5 

9 3 3 
1 0 5 5 

8 1 1 

3 1 1 

0 1 1 
1 0 5 5 
1 0 5 5 

7 . 1  3 . 9  5 . 3  

Mea n ,  a l l  
teachers 

7 . 5  3 . 5  5 . 1  

S C . SC I EN C E  

S OC .  S OC I AT I ON 

ORG . ORGAN IZAT I O� 

% T I ME 

I NTELLECTUAL IZAT I ON 

se . SOC . ORG . 

9 0 . 5  0 . 5  
1 5 5 5 

2 5  3 2 
1 5 5 5 
1 5 5 5 
3 0  1 0  1 0  
1 5  5 5 

1 7 . 7  4 . 8  4 . 6  

1 0 5 5 
1 5 5 5 
1 0  1 0  20 

2 0  9 6 
1 0  5 5 

6 7 7 

1 5 5 5 

2 0  5 5 

2 0  2 3 

3 6  2 2 

6 6 6 

4 0  1 0  1 0  
1 5  5 1 0  

1 7 . 2  5 . 9  6 . 9  
1 7 .  4 5 . 5  6 . 1 

OPERATION 

se . SOC . ORG . 

4 0  1 0 3 0  

4 0  5 1 5  

4 8  1 1 

3 0  1 5 1 5  

2 5  1 0  2 5  

2 0  5 1 5  

3 0  1 0  1 0  

3 3 . 3  8 1 5 . 9  

5 0  1 0 1 0 

2 0  1 0  2 0  
5 1 5 2 0  

3 0  1 2 8 
5 0  5 5 
3 0  1 0 1 0  
4 5  1 0 5 
4 0  5 5 

6 0  2 3 
5 3  1 1 

3 8  4 0  2 
1 5  2 . 5  2 . 5  
3 0  5 1 5  

3 5 . 9  9 .  8 .  8 . 0  

3 4 . 9  9 . 2  1 0 . 8  

1 8 3  
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-
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-
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-
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TEACH ERS : 

G 1 

R 2 

0 3 

u 4 

p 5 

6 

7 

1'1ea n ,  Group 1 

6 
r, 9 

1 0  R 
1 1  

0 1 2 

1 3 

tJ 1 4  

1 5 p 
1 6 

1 7  

1 6 
2 

1 9  

2 0  

Me a n ,  

G r �up 2 
11e a n , a l l  
t e a c h e: s  

TABLE 1 2 b  

TEACH E R- PERC EPTI ONS OF LECTU R E R S ' STRUCTU RAL RECOMMENDATI ONS 

EMITTER 

I ND .  MULT . 

PU P . PUP . 

1 2 

5 1 0  

1 5 1 5  

1 5  1 5 

5 1 5 

7 1 5  

5 1 0  

7 . 6  1 1 . 7 

5 1 0 

1 5  1 0 

1 0  8 

a 1 0  

5 1 0  

2 0  1 0  

5 5 

6 2 0  

1 5 

1 2 

1 0  1 0 

5 1 0  

1 0 1 0 

7 . 9  9 . 2  

7 . 6  1 0 . 1  

I ND .  PU P .  

MULT . PU P .  

WHL . C LASS 

% T I ME 

TARGET 

V.'HL . I ND .  MULT . 

CLASS PU P .  PUP . 

0 1 9  3 6  
3 1 0  1 0 

1 0  1 0 3 0  

1 0  2 0  1 5  

1 0 1 0  2 5  

5 1 2 4 0  

5 1 0 3 0  

6 . 1  1 3 . 0  2 6 . 9  

2 0  1 0  1 0  

2 0  1 0  1 0  

4 2 0  1 2  

8 1 0  1 8  

5 1 5 3 0  

1 0  2 0  5 

3 2 0  2 0  

2 5  2 3 0  

2 5  1 5 3 5  

2 3 9  1 6 
2 0  2 0  2 0  

5 1 0  4 0  

1 0  2 0  2 0  

1 2 . 1  1 6 . 2  2 0 . 6  

1 0  1 5 .  1 2 2 . 8  

I N DI V I DUAL PU P I L  

MULT I PLE PU P I L  

WH OLE CLASS 

0\"H L  • 

CLASS 

1 0  

5 

8 

8 

5 

1 0  

1 0  

6 . 0  

1 0  

1 0 

3 
6 

1 5 

1 0  

5 

5 

5 

3 

1 0  

1 0  

5 

7 .  5 

7 . 7  

AUD I ENCE 

I N D .  MULT . h'HL .  

PUP . PUP . CLASS 

1 0 2 0  0 

1 5  4 0  2 

5 5 2 

5 1 0 2 

5 2 0  5 

1 5 5 

1 0 1 0  1 0 

7 . 3  1 5 . 7  3 .  7 

5 2 0  1 0  

5 1 0  1 0  

3 0  1 0  3 

1 2 2 2  6 

5 1 0 5 

1 0  5 1 0 

2 0  1 5 7 

0 1 0  0 

4 1 0  0 

2 0  1 0  5 

3 . 3  3 . 3  3 . 3  
5 1 0  5 

1 0 1 0 5 

1 0 . 0  1 1 . 2 5 . 3  
9 . 0  1 2 . 6  4 . 7  

1 6 4  
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What a re the averaged teache r -percept ions  of the t ra nsa c 

t i ons that w e  re recommended by the s c i ence lecture r s ?  

( Question 8 ) . 

The averaged teacher-percept ion s of the t ra nsa c t i ons th a t  we re 

recommended by the lecturers we re as f o l lows : 

For func t i ona l transaction s  ( Table 1 2 a  a n d  F i gure 3 2 ) , the 

averaged percept i ons we re that: the h ighest amount of l e s son 

t ime ( 3 4 . 9 % )  was recommended by the lecturers for ope r a t i on 

about the subj ect matter , fol l owed by: 

( i ) inte l le ctua l i za t i on about the subj e c t  matter - 1 7 . 4 % ;  

and 

( i i ) ope r a t i on about organ i z a t i on - 1 0 . 8 % .  

For the other 6 transac t i ons the averaged percept i ons we re 

that: l e s s  than 1 0 %  o f  the l e s son t ime wa s recommended to 

be spent on each w i th the lowe st amount of l e s son t ime bei ng 

recommended for informa t i on d i s s em i n a t i on about s oc ia t i on 

( perceived recommendat i on - 3 . 5 % ) . 

For s tructura l transactions ( Table 1 2 b  and F i gure 3 2 ) ,  the 

averaged teacher -perceptions revea led that the h ighe s t  amount 

of l e s son t ime was recommended for the teacher a s  the target 

of mu l t ipl e pupi l s  - 2 2 . 8 % ;  fol lowed by : 

i ) the teacher a s  the target of i nd i v idua l pupi l s  - 1 5 . 1 % ; 

i i ) the teacher a s  aud i ence to mu l t ipl e pupi l s  

a nd 

( i i i ) the teacher emi t t i ng to mu l t ipl e pupi l s - 1 0 . 1 % . 

1 2 . 8 % ;  

For the other 5 s tructura l trans a c t i on s  the averaged percept 

i on s  we r e  t-h a t : 1 0 % or l e s s  of the l e s son t ime wa s re commended 

to be spent on each with the l owe s t  amount of l e s son t ime 

be i ng recommended for the teacher a s  aud i ence to the who le 
c l a s s - 4 . 7 % . 
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On average , how do the teachers who rece ived mas sed curr i culum 

training and tho se who rece ived spaced curr i culum tra i n i ng 

perce ive the pa ttern of teaching that wa s recommended by 

the ir respective lec turer s ?  ( Question 9 )  

Group 1 ( teachers who rece i ved 

was taught by lecturer s 1 & 5 .  

ions of the amount s of l e s son 

spaced curr i cu l um tra i n i ng ) 

The averaged ( group ) percept

t ime recommended by the s e  2 

l ec ture r s  for funct i ona l and structura l a spects of e l ementary 

s c i ence teach i ng are to be found in Tables 1 2a  and 1 2b ;  and 

F i gure 3 3  respec t i ve l y . 

When averaged , the resul t s  showed that f or funct iona l trans a c 

t ions ( Table 1 2 a and F i gure 3 3 ) ,  the percept i ons o f  group 

1 we re thab the h ighest amount o f  l e s son t ime wa s recommended 

by lecturer s 1 and 5 for - operat ion about the subj ec t  matter 

of s c i ence ( 3 3 . 3 % )  f o l l owed by : 

( i ) intel lectua l i z a t i on about the subj ect matter o f  s c i ence 

( 1 7 .  7 % ) ; and 

( i i ) operation about organi z a t i on ( 1 5 . 9 % ) . 

For the other 6 transaction s  group 1 perce ived that l e s s  

than 1 0 %  of t h e  l e s son t ime w a s  recommended to b e  spent on 

each w i th the lowe s t  amount of l e s son t ime be i ng recommended 

for - inf orma t i on d i s s em i nat ion about soc i a t i on ( 2 . 9 % ) . 

For s tructural trans a c t i on s  ( Table 1 2b and F igure 3 3 ) , group 

1 perce i ved that the h ighe s t  amount of l e s son t ime w a s  recom

mended for the teacher a s  the target of mu l t iple pupi l s  
( 2 6 . 9 % ) , fol lowed by : 

i ) the teacher a s  audience to mu l t ipl e pupi l s  ( 1 5 . 7 % ) ; 

i i ) the teacher a s  the target of i ndiv i dua l pupi l s  ( 1 3 % ) ; 
and 

( i i i ) the teacher emi t t i ng to mu l t ipl e pupi l s  ( 1 1  . 7 % ) . 
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For the other 5 st ructura l transa c t i ons , the averaged percept

i ons of group 1 we re tha b l e s s  than 1 0% of the l e s son t ime 

wa s recommended for each w i th the lowe st amount of l e s son 

t ime be ing recommended for 

the whole c la s s  ( 3 . 7 % ) . 

the teacher a s  aud i ence to 

Group 2 ( teacher s who rec e i ved ma s sed curr icu lum t ra in i ng ) 

w a s  taught by 4 of the 5 lecturers - l ec turers 1 - 4 .  The 

averaged group-percept ions of the amounts of l e s son t ime recom 

mended b y  thes e  4 lecturer s f o r  the funct i ona l and struc tura l 

a spec t s  of e l ementary s c i ence teach i ng are to be f ound i n  

Ta�s 1 2a a nd 1 2b ;  and F i gure 3 4  respe c t i ve l y . 

For funct i ona l t ransact i on s  ( Table 1 2 a  and F i gure 3 4 ) , the 

r e s u l t s  showed that the averaged perceptions of group 2 we re 

that: the h i gh e s t  amount of l e s son t ime wa s recommended for 

opera t i on about the subject ma tter of s c i ence ( 3 5 . 9 % ) , f o l l ow-

ed by inte l l ectua l i z at ion about the subject matter of 

s c i ence ( 1 7 . 2 % ) . 

For the other 7 funct i ona l tran s a c t i ons the averaged percept 

i ons of g roup 2 we re that: l e s s  than 1 0 %  of the l e s son t ime 

wa s recommended for each with the l owes t  amount of t ime be i ng 

recommended for i nforma t i on d i s sem i na t i on about soc i a t i on 

( 3 . 9 % ) . 

For s tructura l transa c t i on s  ( Table 1 2 b  a nd F i gure 3 4 ) ,  the 

averaged perceptions of group 2 we re that: the h ighe s t  amount 

of l e s son t ime wa s recommended for the teacher a s  the 

target of mu l t ipl e pupi l s  ( 2 0 . 6 % ) , fol l owed by : 

i ) the teacher as the targe t of i ndiv idua l pupi l s  ( 1 6 . 2 % ) ;  

i i ) the teacher emi t t i ng to the who le c l a s s  ( 1 2 . 1 % ) ; and 

( i i i )  the teacher a s  aud i ence to mu l t i:el e :eu:ei l s  ( 1 1 . 2 % ) . 
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Pe rce i ve d  Le ct u re r- re comme nd a t i ons : Group 2 

a .  F u n c t i ona l T ra nsa c t i ons 
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For the other 5 s t ructural transact ions the averaged percept

ion s  of group 2 we re that: 1 0 % or l e s s  of the l e s son t ime wa s 

recommended f or each with the lowe s t  amount of l e s son t ime 

being recommended for - �t.::..:h:..::e:...._.�t�e�a:....:c:....:h..:..e.::...r:::...._ __ a_s __ a.;.....;;.u....:.d....:.i--'e:....:n"'"c�e-t.::...o"""---'w.;...:h:..:..o�l-"'-e 

c l a s s  ( 5 . 3 % ) . 

How do the averaged teacher -percept i ons o f the recommendat i on s  

of t h e  l ec turer s compare w i th the averaged le ct u re r- re comme n d 

a t i on s ?  ( Quest i on 1 0 )  

When averaged , the resul t s  revea l ed tha t : 

( i ) Teacher - percept ions of the amount s of l e s son t ime 

recommended for func t i ona l and structura l transact i ons 

were very s im i l a r  to the averaged recommenda t i on s  

of the l ec turers ( F igure 3 5 ) .  

There were c lose resemblances between the teacher s ' 

overa l l  percept ion s  of the percentages o f  l e s son t ime 

recommended by the s c i ence lec turers and the averaged 

l ec turer- recommendations for 8 o f  the 9 funct i ona l 

t rans a c t i on s . 

The funct i onal transa c t i on whi ch showed the gre a t e s t  

d i f f erence between a ctua l and pec e ived recommendat i on s  

wa s :  inte l l ectua l i z a t i on about the subject matter 

o f  s c i ence ( recommendat i on 2 3 . 7 4 %  of the l e s son 

t ime , perce i ved recommendat i on 1 7 . 4 % ) . See Tab l e s  

1 2a a n d  1 0a respect ively . 

( i i ) Averaged teacher - percept ions o f  the percentages of 

l e s son t ime recommended by the s c i ence l ec turers a l so 

bore c lose re semblanc e s  to the averaged lecture r 

recommend a t i ons f o r  8 o f  the 9 s t ructura l transact ions 
( F i gure 3 5 ) .  

For one transact ion 

:..:cm:..::u:..::l:....:t::..:1::...· p=l-=e:.._.J::.P:..::U:..�:P::...:i:..;l::...:::.s the 

the teacher as aud i ence to 

averaged recommendat ion of the 
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s c i ence lecturers wa s 2 7 %  o f  the l e s son t ime wh i l e  

the tea cher s ' overa l l  percept ion o f  th i s  recommended 

t ime wa s 1 2 .  8 %  of the l e s son t ime see Tabl e s  1 Ob 

a nd 1 2 b respect ive ly . 

How do the l ecture r - recommendat i ons a s  per c e i ved by teachers 

who rec e i ved spaced curri culum tra i n i ng and those who received 

ma s sed curr i culum tra i n i ng compa re w i th the averaged lecturer

recommenda t ions for the se groups ? ( Quest i on 1 1 ) 

Group 1 wa s taught by l ecturers 1 and 5 .  For g roup 1 there 

were c lose re semblances between the averaged l ec turer

recommended t ime s and the averaged group- percept i ons of the se 

t imes for 6 of the 9 funct iona l transactions ( F i gure 3 6 ) .  

For 1 func t i ona l transaction the averaged percept i on of group 

1 wa s apprec iably h igher than the averaged l ec turer

recommendation operat ion about orga n i z a t i on ( perceived 

t ime - 1 5 . 9 % ,  recommended time - 6 % ) .  

For 2 func t iona l t ransact ions the averaged percept i ons of  

group 1 were a pprec i ably l ower than the averaged recommend 

a t i ons of the i r  l ec turer s : 

( i ) intel lectua l i z at i on about s c i ence ( perceived 

- 1 7 . 7 % ,  recommended t ime - 2 6 . 6 % ) ; and 

t ime 

( i i ) operat i on about sociat i on ( perce i ved time - 8 % , recom

mended t ime - 2 1  . 5 % ) .  See Tables 1 2a and 1 Oa r e spect

i ve l y . 

For s t ructura l t ransact ions the averaged percept ions of group 

1 a l s o  c lo s e l y  resembl ed the averaged lecture r - recommend a t i ons 

f or 6 o f  the 9 transact ions ( F igure 3 6 ) .  

For 2 s tructura l t ransactions the averaged perceptions of 

group 1 were a ppreci ably h i gher than the averaged recommend 

a t i ons of the i r  lecturers : -



F ig u re 3 6  

Pe rce i ve d  ve rs u s  Act u a l Le ct u re r- re commen d a t i ons : G roup 1 

a . F u n c t iona l T ra n sa c t i ons b. S t r u ct u ra l  T ra ns a ct i ons 

s s T o K s 8 .L  s � � s T• s R N u p � � P i � C C E  C � C 1 E 0 A I C E O 2 0 o P L u W C D P L U Yi C D P 1 P W C 0 I I A  I N I E A C N E I A C N T I U T p H L I U T P H L I U T U H L T 
E E C A I E N C I I N E e l I H V P I 1 0 A V P I I O A V P 1 P O A H N N H  T Z N e H  !t Z 

C tr H A z E I I P 1 L S I I P L L S I I p i L S E 
C C l  I A C E l T � E C � T A R D L L  E S D L L  E S D L 1 L J: S R 
E E N 0 T1 E N I I E I T U i: U £ U E G 0 O G o I A A � N N ' N  � - L t L 
INFORMATION INTELLECT-DISSEMINATION UALIZATION OPERATION EMITTER TARGET I AUDIENCE 

2� OF LESSON TIME 

LECTURER- RECOMMENDATI ONS 

TEACHER-PERCEPTIONS OF 
- -- ---- LECTURER-REC��ENDATI ONS 

� 
� 
� 



1 7 5  

i the teacher em i tt i ng to mu l t ipl e pupi l s  ( perceived 

t ime 1 1 . 7 % of the l e s son t ime , recommended t ime 

- 7 . 5 % ) ; and 

( i i ) the teacher a s  the target of mu l t ipl e pupi l s  ( perce ived 

t ime - 2 6 . 9 % ,  recommended time - 1 5 % ) . 

For 1 s tructura l transa c t i on the averaged percept i on of g roup 

1 wa s appre c i ably l ower than the averaged lecturer- recommend 

a t i on - the teacher a s  aud ience to mu l t iple pupi l s  ( perce i ved 

t ime - 1 5 . 7 % of the l e s son t i me , recommended t ime - 4 0 % ) . 

For group 2 there were c lose re semblance s between the averaged 

recommendat ions of the i r  lecturers a nd the averaged group

percept ions f or 8 of the 9 func t i ona l transact i on s  ( F i gure 

3 7 ) .  

For one functiona l transact ion 

the subject matter of s c i ence 

g roup 2 wa s apprec iably lower 

recommend a t i on ( perceived t ime 

- 2 3 . 4 % ) . 

i nt e l lectua l i z a t ion about 

the averaged percept ion of 

than the averaged lecturer-

1 7 . 2 % ,  recommended time 

For s tructura l transactions ( F i gure 3 7 ) the averaged percept 

ions of g roup 2 bore c lose resemblances to the averaged 

recommend a t i ons of the i r  lecturers in 5 o f  the 9 c a s e s . 

For 2 s tructura l transact ions the averaged perceptions of 

group 2 were s l i ght l y  h i gher than the averaged recommendations 

of the i r  l ecture r s : 

( i ) the teacher em i t t i ng to the whol e  c l a s s  ( perce ived 

t ime - 1 2 . 1 % , recommended t ime - 7 . 2 5 % ) ; a nd 

( i i ) the teacher a s  the target of i nd i vi dua l pupi l s  ( perce i v

ed t ime - 1 6 . 2 % ,  recommended t ime - 1 1  . 2 5 % ) . 
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For 2 st ructural transac t i ons the averaged percept ions of 

group 2 were apprec iably lower than the averaged recommend 

a t ions of the i r  lecturer s :  

( i ) the teacher emi t t i ng to mu l t iple pupi l s  - ( perceived 

t ime - 9 . 2 % ,  recommended t ime - 1 6 . 2 5 % ) ;  and 

( i i ) the teacher as aud i ence to mul t ipl e pupi l s  ( perce ived 

t ime - 1 1 . 2 % ,  recommended t ime - 1 8 . 7 5 % ) . See Tab l e s  

1 2a and 1 0 a respe c t i ve l y . 

PART B 

TEACHER -PERCEPTIONS OF ACTUAL LECTURER-TRANSACTIONS 

Wha t are the i nd i vidual teache r -per cept i on s  of the actua l 

t ra n s a c t i on s  o f  h i s /her s c i ence lecturer / lecture r s ?  

( Qu e s t i on 1 2 )  

The individua l teacher -percept ions of the percentages o f  

l e s son t ime spent dur i ng t h e  teach i ng s e s s ions o f  h i s / he r  

lecturer I lecturers o n  t h e  fun c t i onal a nd s t ructura l a spect s  

o f  s c i e n ce teach i ng are t o  be f ound i n  Tab l e s  1 3 a  a nd 

1 3b re spect ive l y . Pro f i l e s  o f  the se resul t s  are shown i n  

Append i x  K .  

Exam i na t i on o f  the i nd i vidua l teacher - percept i on s  of the 

teach i ng pa tterns of the lecturer s revea led wide ranges i n  

the amounts of l e s son t ime perce ived to b e  s pent o n  certa i n  

funct i ona l a nd a l l  structura l a spec t s  of s c i ence teaching 

( F i gure 3 8 ) .  

The functi ona l transa c t i on with the widest range wa s operation 
about s c i ence teaching - a range of 2 %  to 7 0 %  of the tota l 
l e s son t ime . The functi ona l transact ions w i th the l owes t  
ranges were : 
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i intel lectua l i z a t i on about soc i a t i on and 

i i ) intel lectua l i zat ion about organi z a t i on 

both wi th ranges of 0 %  to 1 0 % ( Table 1 3a ) . 

1 8 0  

The st ructura l transac t i on wi th the h i gh e s t  range wa s :  the 

teacher as the target o f  the whol e  c l a s s  a range o f  1 %  

to 5 5 % .  The s tructura l tran s a c t i on w i th the l owe s t  range 

wa s :  the teacher emi t t i ng to i nd iv i du a l  pupi l s  - 0 %  to 1 8 . 5 % 
( Table 1 3 b ) . 

Wha t i s  the year - one teacher s ' overa l l  percept i on o f  the 

teaching pa ttern of the lecturer s ?  ( Quest i on 1 3 ) . 

The averaged teacher -percept ion s  of the l ec turer s ' transact

i on s  were as  fol lows : 

For Funct i ona l transa ct ions ( Table 1 3 a  and F i gure 3 8 ) , the 

averaged percept i ons of the teacher s \'lere that: the h ighest 

amount of l e s son t i�e wa s spent dur ing the lecturer s ' teach

i ng s e s s i ons on operat ion about the subj e c t  matter - 3 4 . 8 % 

( subj ect matter of s c i ence teachi ng - 1 9 .  5 % , s ubj e c t  matter 

o f  s c i ence - 1 5 . 3 % ) , f o l l owed by : 

( i ) i nf orma t i on d i s sem inat i on about the subject matter 

1 8 .  6% ( sc i ence teaching 8 .  4 % ,  s c i ence 1 0 . 2 % ) ; 

and 

( i i ) i nt e l l ectua l i z a t i on about the subject matter 

( sc i ence teaching - 7 . 5 % ,  s c i ence - 5 . 7 % ) . 

1 3 . 2 % 

For the other 6 func t iona l transac t i on s  the averaged percept 

ions of the teachers showed that l e s s  than 1 0 % of the l e s son 

t ime wa s spent on each with the l owe st amount of t ime be ing 

spent on inte l l ectua l i zat i on about soc i a t i on - 3 . 7 % .  

For s t ructura l transact ions ( Table 1 3 b a nd F i gure 3 8 ) the 

averaged percept ion s  of the teachers were that: the h igh e s t  

amount o f  l e s son t ime wa s spent b y  the l ecturers emi t t i ng 

to the who l e  c l a s s  - 1 8 . 6 % ,  fo l l owed by : 
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i the lec turers a s  the targe t s  of mu l t ipl e pupi l s  

1 6 . 2 % ;  

( i i ) the l ecturers a s  aud i ence to mu l t iple pupi l s  - 1 3 . 3 % ;  

and 

( i i i ) the l ecturers as the target s  of the whol e  c l a s s  

1 3 % .  

For the other 5 s tructura l t ransact ions the averaged percept

ions of the teachers were that:  l e s s  than 1 0% o f  the l e s son 

t ime wa s spent by the l ecturers on each wi th the lowe s t  amount 

of t ime be i ng spent by the l ec turer s ' be i ng aud i ence to the 

whol e  c l a s s  - 6 . 9 % .  

On average , how do the teachers who received spa ced curri culum 

tra i n i ng and those who received ma s sed cur r i c u l um t r a i n i ng 

perceive the actual teaching patterns o f  the i r  respect ive 

l ecturer s ?  ( Quest ion 1 4 ) . 

Group 1 wa s taught by l ecturers 1 a nd 5 .  The i r  a veraged 

percept ions o f  the amount s of l e s son t ime spent by l ec turers 

1 and 5 on the f unct i ona l and s t ructura l a spect s  of s c i ence 

teach i ng are to be f ound i n  Tabl e s  1 3a and 1 3b ;  a nd F i gure 

39 re s pect i ve l y . 

The r e s u l t s  showed that for func t iona l tra n s a c t ions ( Table 

1 3 a  a nd F i gure 3 9 )  the averaged percept i on s  o f  group 1 were 

tha t: the h ighest amount of l e s son t ime wa s spent dur i ng the 

s e s s ions o f  the i r  l ec turers on giv i ng i n forma t i on about the 

subj ect matter 3 0 . 9 % ( sc i ence teachi ng 1 4 .  2 % ,  s c i ence 

- 1 6 . 7 % ) , fol l owed by : 

i ) ope ra t ion about the subj ect matter 2 6 . 5 % ( sc ience 

teach i ng - 1 4 . 6 % ,  sci ence - 1 1 . 9 % ) ; and 

( i i ) inte l l ectua l i z a t i on about the subj ect ma tter 

( s c i ence teach i ng - 8 . 7 % ,  s c i ence - 5 . 9 % ) . 

1 4 . 6 % 
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For the other 6 funct ion a l  transac t i on s  the averaged percept 

ions of group 1 v1ere that: l e s s  than 1 0 % of the l e s son t ime 

wa s spent on each with the lea s t  amount of t ime be i ng spent 

on intel lectua l i z a t i on about soc i a t ion - 2 . 9 % .  

For s t ructura l transact ions ( Table 1 3 b and F i gure 3 9 ) the 

averaged percept ions of group 1 w e re that: the h igh e s t  amount 

of l e s son t ime wa s spent by the lecturer s 1 be ing audi ence 

to mu l t ipl e pupi l s  - 2 0 % , fol lowed by : 

i ) the l ec turers a s  the targe t s  of t h e  who l e  c l a s s  - 1 6 . 3 % ; 

i i ) the l ecturers emi t t i ng to the whol e  c l a s s  

and 
1 5 . 7 % ;  

( i i i ) the lecturers a s  the target s of mu l t ipl e pupi l s - 1 1 % . 

For the other 5 s tructura l tran s a c t i on s  the averaged percept 

ions of group 1 we re tha t :  l e s s  than 1 0 % o f  the l e s son t ime 

was spent by the i r  l ec turers on each w i th the lowe s t  amount 

o f  t ime be i ng spent on the l ec turers 1 be i ng the targets o f  

individua l pupi l s  - 6 % . 

Group 2 wa s 

4 ) . The i r  

taught b y  4 o f  t h e  5 l ecturers ( lecturer s 1 

averaged perceptions o f  the amount s  o f  l e s son 

t ime spent by these lecturers on the funct i ona l and struc tura l 

a spec t s  o f  s c i ence teaching are to be f ound i n  Table s  1 3 a  

a nd 1 3 b ;  and F i gure 4 0  respect ivel y . 

The r e s u l t s  showed that for funct iona l transaction s  ( Table 

1 3a a nd F i gure 4 0 ) ,  the averaged percept ions of group 2 were 

that the h igh e s t  amount of l e s son time wa s spent dur i ng the 
t e a ch i ng s e s s ions of the i r  lecturers on operat ion about the 

subject matter 3 9 . 3 %  ( sc i ence teach i ng 2 2 . 1 % , s c ience 

- 1 7 . 2 % ) , f o l l owed by : 

i ) i n t e l lectua l i z a t i on about the subj ec t  ra a  tter 

( sc i ence teach ing - 6 . 8 % ,  s c i ence - 5 . 5 % ) ; 

1 2 . 3 % 

( i i ) informa t i on d i s semina t i on about the subj e c t  matter 

- 1 2 % ( sc i ence teach ing - 5 . 3 % ,  s c i ence 6 . 7 % ;  and 
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( i i i ) operat ion about orga n i z a t ion - 1 0 . 5 % .  

For the other 5 funct iona l tran sact ions the averaged percept 

ions of group 2 were tha t :  l e s s  than 1 0 % o f  the l e s son t ime 

wa s spent on each with the lowe s t  amount o f  t ime be i ng spent 

on intel lectua l i z a t ion about soc i a t ion - 4 . 1 % . 

For s tructural transact ions ( Table 1 3b and F i gure 4 0 ) ,  the 

averaged percept i ons of group 2 were that: the high e s t  amount 

o f  l e s son t ime wa s s pent by the i r  l ec turers emi t t i ng to the 

whole c l a s s  - 2 0 . 2 % ,  fol l owed by : 

i ) the l ecturers 

i i ) the l ecturers 

a nd 

( i i i ) the l ecturers 

as the targe t s  of m u l t ipl e pupi l s  - 1 8 . 9 % ;  

a s  the targe t s  of the whol e  c l a s s  - 1 1  • 2 % ; 

emi t t i ng to m u l t ipl e pupi l s  - 1 0 . 5 % .  

For the other 5 s tructura l tran s a c t i on s  the averaged percept 

ions of group 2 were that; l e s s  than 1 0 % o f  the l e s son t ime 

wa s spent by the l ecture r s  on each with the l owe s t  amount 

o f  t ime bei ng s pent on : 

( i ) the lecturer s ' be i ng audi ence to ind i vidua l pupi l s  

a nd 

( i i ) be i ng audi ence to the who le c l a s s  - both 6 . 4 % .  

How does the teacher s ' overa l l  percept ion o f  the a ctua l 

teach i ng pattern of the lecturers compare with the overa l l  

teaching pa ttern of the lecturer s ?  ( Qu e s t i on 1 5 ) . 

For funct i ona l t ransact ions ( F igure 41  ) , the resu l t s  showed 

that the over a l l  ( averaged ) percept ions of the teachers bore 

c lose resemblances to the averaged transact ions wh ich took 

place during the lec ture rs ' teach i ng s e s s ions in 6 c a s e s , 

a nd d i f f ered apprec i ably f rom the averaged transa c t i ons of 

the l ecture r s  in 6 cases . 
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For 3 func t i ona l transact ions the averaged percept ions of 

the teacher s  were apprec i ably hi gher than the averaged t imes 

s pent dur ing the i r  lecturers ' teach i ng s e s s ions : 

( i ) opera t ion about the subj ect matter of s c i ence : perceiv-

ed t ime 1 5 . 3 % of the l e s son t ime , l ecturer s '  t ime 

- 3 . 9 % ;  

( i i ) operation about soc i a t ion : 

l ec turer s ' t ime - 0 % ; and 

percei ved t ime 6 % ,  

( i i i ) ope r a t i on about organ i z a t ion : perceived t ime - 8 . 4 % ,  

l ecturer s ' t ime - 1 . 1 %  ( Tab l es 1 3a and l la re spe c t ive l y ) . 

A l so , for 3 funct i ona l transac t i ons the averaged percept i on s  

of  the teachers were appre c i ably l ower than the averaged 

times spent dur i ng the lecture r s ' teaching se s s i on s : 

( i ) i n f ormat i on d i s semina t i on about the subj ect matter 

of s c i ence teachi ng:  perceived t ime - 8 . 4 % ,  l ec turer s ' 

t ime - 2 0 . 7 % ;  

( i i ) inf orma t ion d i s sem i na t i on about organi z a t i on : perceived 

t ime - 5 . 9 % ,  lecturer s '  t ime - 1 5 . 2 % ;  

( i i i ) ope r a t i on about the subj ect matter of s c i ence teaching :  

percei ved t ime - 1 9 . 5 % ,  lecture r s ' t ime - 2 5 . 6 % .  

Despite the se v a r i a t i on s , however , the teacher s  d i d  perce i ve 

that , dur i ng the teachi ng s e s s ions of  the l ecturer s , the 

h ighest amount of l e s son t ime wa s s pent on opera t ion about 

s c i ence teach i ng ,  and that l e s s  than 1 0 % o f  the l e s son t ime 
wa s spent on : 

i informat ion d i s semi na t i on about soc i a t i on ; 

i i ) intel lectua l i z a t ion about s c i ence ; 

( i i i ) intel lectua l i z a t ion about s c i ence teaching ;  

iv ) intel lec tua l i z a t ion about soc i a t i on ;  

v ) intel lec tua l i z a t i on about orga n i z a t i on ; 

v i ) operation about soc i a t i on ; and 

( v i i ) ope r a t i on about orga n i z a t i on . 
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For st ructura l transact ions ( F i gure 41 ) the averaged percept 

ions of  the tea cher s shov1ed appreciable var i a t ions f rom the 

averaged t ime s of the lecture r s  f or 6 of  the 9 transact 

i ons . 

For 4 s t ructura l tran sact ions the averaged percept i on s  of 

the teach e r s  were appreci ably h i gher than the averaged 

t ime s of the lecturers ( Ta b l e s l3b a nd l lb re spe ct ive l y ) : 

( i ) the teacher emi t t i ng to mul t ipl e pupi l s : 

t ime - 9 . 7 % ,  lecture r s ' t ime - 1 . 7 % ;  

perceived 

( i i ) the teacher a s  the target o f  mu l t iple pupi l s :  per c e ived 

t ime - 1 6 . 2 % ,  l ecturers ' t ime - 5 . 3 % ;  

( i i i ) the teacher a s  the target of the who le c la s s : perceived 

t ime - 1 3 % ,  lecturer s ' t ime - 0 . 1 % ; 

( iv ) the teacher a s  aud i ence to i nd i v idua l pupi l s :  per c e i ved 

t ime - 7 . 2 % ,  l ecturer s ' t ime - 1 . 2 % .  

For 2 s t ructura l transa c t i ons the averaged percept i on s  of  

the teachers were appreciably lower than the averaged 

t ime s of the l ec ture r s : 

( i ) the teacher emi t t i ng to i nd iv idua l pupi l s :  

t ime - 7 . 2 % ,  l ecturer s ' t ime - 1 9 . 2 % ;  

perce i ved 

( i i ) the teacher as a ud i ence to mu l t ipl e pupi l s :  

perceived t ime - 1 3 . 3 % ,  l ec turer s '  t ime - 2 8 . 9 % .  

How do the averaged teaching pa tterns of  the lecturers of  

teachers who received spaced cur r i c u l um t r a i n i ng and those 

who received ma s sed curr i cu lum t r a i n i ng compare w i t h  the 

r e spe c t i ve group-percept i ons of  the se transact ion s ?  ( Qu e s t i on 

1 6 )  • 

Group 1 rece i ved the i r  tra i n i ng over a per iod of 2 year s . 
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They were taught by * lecturers 1 a nd 5 .  The amounts of l e s son 

t ime spent by lecture r s  1 and 5 on the func t iona l and struct

ura l a s pect s  of sc ience teaching are to be  f ound i n  Tabl e s  

1 1 a and 1 1 b respec t ively . 

For group 1 , the averaged group-perception s of the amoun t s  

of t ime spent on f unct i ona l transact ions dur i ng t h e  tea c h i ng 

s e s s ions of lecturer s 1 and 5 s howed c lo s e  r e s embl ances to 

the averaged transact ions of the s e  lecturers in 7 c a s e s  and 

varied signi f i cant l y  in 5 c a s e s . ( F igure 4 2 ) .  

For 2 funct iona l t ransact ions the t imes perceived by g roup 

1 were s igni f i ca n t l y  h igher than the averaged t imes of lectur

e r s  1 a nd 5 :  

( i i n f orma t ion d i s semi na t ion about s c i ence group 

percept ion - 1 6 . 7 % ,  lecturer s '  t ime - 1 0 . 6 % ;  

( i i ) ope r a t i on about s c i ence 

l ecturer s '  t ime - 3 . 7 % .  

group - perception 1 1  0 9 % , 

For 3 func t i ona l transact ions the t imes per c e i ved by g roup 

1 were apprec iably lower than the averaged t ime s of l e c turers 

1 a nd 5 :  

i ) i nformat i on d i s semina t ion about s c ience teach i ng 

group percept ion - 1 4 . 2 % ,  lecturer s '  t ime - 2 0 % ;  

( i i ) i nformat ion d i s semination about orga n i z a t ion - group

percept i on - 6 . 9 % ,  l ecture r s ' t ime - 1 1  . 2 % ;  and 

( i i i ) opera t i on about s c i ence teach i ng 

- 1 4 . 6 % ,  lecturer s' t ime - 2 6 . 0 % .  

group percept ion 

* Group 1 ( sc i ence- spec i a l i s t s ) ,  who we re taught by l ectur e r s  1 and 
5 ,  recei ved the i r  sci ence cur r i cu l um t ra i n i ng over a pe r i od o f  2 

yea r s . S i nce th i s  study wa s conducted dur ing the f i na l 6 weeks o f  
the i r  curri culum tra i n i ng , the pa tterns o f  teach i n g  u s ed " on "  these 
teachers we r e  obta i ned by i nterv iewing l ectur e r s  1 and 5 .  Both 
l ecturers reported that the i r  average teachi ng patterns for the 
s c i e nce - spec i a l i s t s  were the s ame a s  the i r  average f unct i on a l  and 
structura l  pa tterns for non- sci ence - spe c i a l i s t s  - - obta i ned f rom the 

r e s ea r che r s ' observa t i on and ana l y s i s  of teach ing s e s s ions and record
i n  Tabl e s  l l a and llb r e s pe ct i ve l y . 



F ig u re 4 2  

Pe rce ive d  ve r s u s  A c t ua l Le c t u re r- t ra nsa c t i ons : G roup 1 

a .  F un c t i ona l T ra nsa c t i ons 

s 
c 
I 
E 
N 
c 
E 

INFORMATION 
DISSEMINATION 

INTELLECT
UALIZATION 

2� OF LESSON TIME 

LECTURER-TRANSACTIONS 

TEACH ER-PERCEPTI ONS OF 
- - - - _ LECTURER-TRANSACTI ONS 

OPERATION 

R 
G 
A 
N 
I z A 
I 0 
N 

0 
T 
H 
E 
R 

b .  St r u c t u ra l  T ra nsa c t i ons 

I M I M I M N U p  N U P  N U o P L u W C o P t U W C D P 1 P W C  0 
I U T p H L I U T P H L I U T U H L T 
V P I I O A V P I I O A 'I P I P O A H 
I I P 1 L S I I P t L S I I p i L S  E 
D L L E S D L L  E S D L L L £ S R u e u £ u E A A A 
L L L 

EMITTER TARGET AUDIENCE 

� 
c.o 
� 



For s tructura l transac t i ons ( F i gure 4 2 ) ,  

percept i ons of  the s tructura l t ]  me s 
5 va r i ed s i gni f i cantly f rom the averaged 

lecturer s in 6 of  the 9 c a s e s . 

1 9 2  

the averaged group

of lecturers and 

t ime s of these 

For 3 s t ructural t ransaction s  the perceived t imes o f  g roup 

1 were s i gn i f icant ly h i gher than the averaged amount s  of 

l e s son t ime spent by lecturers 1 a nd 5 :  

( i ) the teacher em i t t i ng to mu l t ipl e pupi l s :  

percept ion - 8 . 1 % , l ecturer s ' t ime - 2 . 1 % .  

( i i ) the teacher a s  the target o f  the whol e  c l a s s : 

percept ion - 1 6 . 3 % ,  lecturer s ' t ime - 0 . 2 % ;  

g roup-

group-

( i i i ) the teacher as audi ence to individua l pupi l s : g roup 

percept ion - 8 . 6 % ,  lecturer s ' t ime - 1 . 7 % . 

For 3 s t ructura l t ransact i ons the t imes perc e i ved by g roup 

1 were appreciably l ower than the amount s  o f  l e s son t ime 

spent by l ecturer s 1 a nd 5 on the se transaction s : 

( i ) the teacher em i t t i ng to i nd i v i dua l pupi l s : g roup

percept ion - 6 . 3 % ,  l ecturer s ' t ime - 1 7 . 6 % ;  

( i i ) the teacher emi t t i ng to the whol e  c l a s s : group

percept ion - 1 5 . 7 % ,  lecturer s ' t ime - 2 5 . 6 % ;  and 

( i i i ) the teacher as audi ence to mu l t iple pupi l s  - perce ived 

t ime of group 1 - 2 0 % , lecturer s '  t ime - 2 8 . 8 % .  

Despite the d i s pa r i t i e s  between the group- percept i on s  of 

the s t ructura l behaviours of  l ec turer s  1 and 5 ,  a nd the 

averaged s tructura l behav i ours o f  the se l ecturer s , the member s  

of  group 1 d i d  perceive that : 

( i ) The h igh e s t  amount o f  l es son t ime f or s tructura l 

t r a n s a c t i ons wa s spent by the 2 lecture r s  a s  audi ence 

to mu l t ipl e pupi l s  ( group-percept ion - 2 0 % , lecturer s '  
t ime - 2 8 . 8 % .  

( i i ) More than 1 5 %  of  the l e s son t ime wa s spent by the 

l e c turers emi t t i ng to the who le c l a s s  ( groups - percept 

i on - 1 5 . 7 % ,  lecturer s' t ime - 2 5 . 6 % ) .  
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( i i i ) More t ime wa s spent by the lec turer s emi t t i ng to the 

who le c l a s s  than : 

emi t t i ng to mu l t ipl e pupi l s ;  

be ing the targets of indiv idua l pupi l s ;  

be ing the targets of mu l t ipl e pupi l s ; 

be i ng aud i ence to ind i vi dua l pupi l s ; and 

be ing aud i ence to the whol e  c l a s s  ( F igure 4 2 ) .  

Group 2 wa s taught by l ecturers 1 

of t ime spent dur i ng the 

- 4 .  The averaged amounts 

teaching s e s s i ons o f  the se 

l ec turers on the funct i ona l a nd s t ructural a s pe c t s  o f  s c i ence 

teachi ng are to be found in Tabl e s  1 1 a a nd 1 1 b  respec t i ve l y . 

For funct iona l transa c t i on s  ( F igure 4 3 ) ,  the averaged percept 

ions of the member s  of Group 2 showed c lose resemblances 

to the averaged t imes spent dur i ng the teaching s e s s ions of 

lecture r s  1 - 4 i n  6 c a s e s  and showed apprec i able var i a t i on s  

i n  6 ca se s .  

For 3 f unct iona l transa c t i on s  the averaged percept ions o f  

group 2 were appreciably higher than the averaged t ime s s pe nt 

during the i r  lecturer s ' teachi ng s e s s i on s : 

( i ) operat ion about the subj e c t  m a t t e r  of s c i ence : perceiv

ed t ime - 1 7 . 2 % ,  l ecturer s ' t ime - 4 . 8 % ;  

( i i ) operation about soc i a t ion : 

l ecturer s ' t ime - 0 % ; 

( i i i ) operation about organi z a t i on : 

l ecturer s ' t ime - 1 . 0 % .  

perceived t ime 7 . 5 % ,  

perce ived t ime - 1 0 . 5 % ,  

For 3 func t iona l transa c t i on s  the averaged percept i ons of 

g roup 2 were appreciably lower than the averaged amount s 

of t ime spent dur i ng the i r  lecturer s ' teaching s e s s ions : 

( i ) inf orma t i on d i s s emi nation about the subj e c t  ma tter 

o f  s c i ence : perce ived t ime 6 .  7 % , l ecturer s '  t ime 

- 1 2 . 3 % ;  
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( i i ) informa t i on d i s s emina t i on about the subj ec t  matter 

of s c i ence teach i ng :  perceived t ime - 5 . 3 % ,  lecturer s ' 

t ime - 2 1  . 1 % ;  

( i i i ) inf orma t i on d i s semi nat ion about orga n i z a t i on : perce i ved 

t ime - 5 . 3 % , lecturer s ' t ime - 1 7 . 1 % . 

For structura l transa c t i on s  ( F i gure 4 3 ) ,  the averaged percept 

i ons of group 2 s howed apprec i able var i a t i on s  f rom the averag

ed t ime s of the i r  lecturers for 6 o f  the 9 t r an s a c t i on s . 

However , group 2 d i d  per c e i ve tha t : 

( i ) r-1ore t ime \'/a s  spent by the i r  lecturers  emi tt i ng to 

the who l e  c l a s s  than : 

emi t t ing to ind i v i dua l pupi l s , a nd 

emi t t i ng to mu l t ipl e pupi l s . 

( i i ) More t ime wa s spent by the i r  lecturers 

to mu l t ipl e pupi l s  than : 

a s  audience t o  i nd i v idua l pupi l s , a nd 

a s  audience to the who le c l a s s . 

a s  audi ence 

( i i i ) L e s s  than 1 0% of the l e s son t ime wa s spent by the i r  

l ec turer s :  

PART C 

a s  audience t o  i nd i v idual pupi l s ,  and 

a s  aud i ence t o  the whole c la s s . 

TEACHER - PERCEPTION S  OF THE TEACH ING PATTERNS OF THE I R  " PR E 

COLLEGE " SCIENCE TEACHERS 

What are the i nd i v idual teacher -percept i ons of the i n s truct 

iona l pa t terns of the i r  s c i ence teache r s  pr i or to Tea chers 

Co l l ege ? ( Quest i on 1 7 ) . 
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I nd ividua l teache r - percept ions of the ins truct iona l t ime s 

of the i r  " pre-col lege" s c i ence teachers are to be found i n  

Table 1 4 .  Graph i c  representa t i ons 

to be found in Append ix L .  

of these r e su l t s  are 

The resu l t s  showed wide ranges i n  teacher-percept ions of 

the i nstruct iona l behav iours o f  the i r  " pr e - co l l ege"  s c i ence 

tea cher s f or certa i n  f unc t i ona l and s tructura l t r an s a c t i ons 

( F igure 4 4 ) .  

The funct i ona l transact ion with the widest range wa s - i nform

a t i on d i s semi nat ion about the subject matter o f  s c i ence 

a range of 1 0 % to 9 5 %  of the tot a l  l e s son t ime . 

The func t i ona l transact ion with the lowe s t  range wa s operat ion 

about soc i a t ion - 0% to 5 % .  

The s tructura l transact ion w i th the w i de s t  range wa s the 

teacher emi t t i ng to the whole c l a s s  - 2 0 %  t o  1 0 0 % . 

The s tructura l transa c t i ons w i th the lowe s t  ranges were : 

( i the teacher a s  the target of ind ividua l pupi l s  - 0 %  

to 1 0 % ; 

( i i ) the teacher a s  aud i ence to i nd i v idua l pupi l s  0 %  

t o  1 0 % ;  and 

( i i i ) the teacher as audi ence to the who le c l a s s  
1 0 % . 

0 %  to 

Wha t  a re the overa l l  tea cher -percept i ons of the t ransact i ona 1 
t ime s o f  the i r  s c i ence teache r s  pr ior to Teacher s  Col l ege ? 
( Quest i on 1 8 ) .  

The overa l l  tea cher - percept ion s of the funct iona l and struc t 
u r a l  transact iona l t ime s o f t he i r " p re - c o l l e ge " 

s c i ence t eache r s  are to be found i n  Tables 1 4 a  and 1 4 b ; and 

F i gure 4 4  re spe c t ivel y .  
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TEACH E R- P E RC E PTI ONS OF " PRE -C OLLEG E "  TEACH ERS ' FUNCTI ONAL T HANSACTI ONS 

I NF ORMAT I ON 
D I S S EM I NAT I ON 

TEACI I E RS : se . SOC . ORG . 

G 5 0  2 0  1 0  

R 2 4 0  1 0  1 0 

0 3 6 5  2 3 

u 4 3 0  1 5  1 5 

p 5 6 0  1 0 1 0 

6 4 5  1 0  5 

7 4 0  5 5 

Mea n ,  Group 4 7 . 1  1 0 . 3  ll . 3  
8 3 0  5 1 5  

G 9 1 0  5 5 

1 0  2 0  1 0  1 0 
1\ 1 1  3 0  2 0  1 0  

0 
1 2  6 0  5 1 5  

1 3 2 5  5 1 0  

u 1 4 3 0  1 0  1 0  
1 5 3 0  1 0  2 0  

p 1 6  9 5  0 0 
1 7 6 0  5 5 
1 8 8 0  0 2 0  

2 1 9  3 5  5 1 0 

2 0  1 5 5 1 0 

Mea n ,  Group 2 4 0 . 0  6 . 5  1 0 . 8  

Mean , a l l  
teache rs 4 2 . 5  7 . 9  

SC . SC I EN C E  

9 . 9  

S OC .  S OC I AT I ON 

ORG . ORGAN IZAT I O� 

% TIME 

INT ELLECTUAL I Z AT I ON 

se . S OC . OF:G . 

2 3 0 

5 0 5 

8 1 1 

1 0 2 3 
6 2 2 

20 3 7 

3 0  5 5 

1 1 . 6 2 . 3  3 . 3  
2 0  5 5 
1 0 5 5 

2 0  1 0 1 0  
1 5  1 0  5 

8 1 1 
1 0  1 0 1 0  

3 2  3 5 

5 3 2 

5 0 0 

5 2 3 

0 0 0 

2 0  5 0 

2 0  5 1 0  

1 3 . 1  4 . 5  4 . 3  

1 2 . 6 3 . 8  3 . 8  

0 
OP E F.ATIO� T 

H 
E 

se . SOC . OF:G . F: 

3 2 1 0  -

2 0  5 5 -

1 6 2 2 -

1 5  5 5 -

8 1 1 -

5 2 3 -

6 2 2 -

1 0 .  4 2 . 7  4 -

1 0  5 5 -

4 0  5 1 5 -

1 0 5 5 -

2 4 4 -

7 1 2 -

2 0  5 5 -

5 2 3 -

2 0  5 5 -

0 0 0 -

1 4 3 3 -

0 0 0 -

2 5  0 0 -

1 5  5 1 5 -

1 2 . 9  3 . 1  4 . 8  -

1 2 .  1 2 . 9  4 . 5  -

1 9 '7 



TABLE 1 4b 

TEACH E R- PERCEPT I ONS OF " P RE -COLLEGE" TEACHERS ' STRUCTURAL TRANSACTI ONS 

EMITTER 

I ND .  MULT . 

TEACH ERS : PU P . PUP , 

G 1 5 1 0  

R 2 7 2 0  

0 3 4 1 0 

u 4 1 0  1 0 

p 5 8 6 

6 1 0 1 0  

7 8 1 0  

i�ea n ,  
Group 1 :  8 , <)  1 0 . 9  

8 3 1 0  

G 9 1 0  1 5  

1 0 1 5  1 5  
F 1 1  6 1 5  

0 1 2 2 4 

1 3 7 7 . 5  

u 1 4 0 3 

1 5 6 8 
p 1 6  1 4 

1 7  2 5 

1 8 0 0 

2 1 9 5 2 0  

2 0  1 0 1 0  

!'lean , 
Group 2 :  5 . 2  8 . 9  

I1ea n ,  a l l  
teache r s : 

6 . 5  9 . 6  

I ND .  PUP . 

MULT . PU P .  

WHL . CLASS 

% T I ME 

TARGET 

\I"H L .  I ND .  MULT . 

CLASS PU P .  PUP .  

4 0  5 5 

4 5  2 5 

7 0 0 . 5  4 

3 0  5 1 5  

60 1 2 

30 a 8 

50 1 5 

4 6 . 4  3 . 2  6 . 3  

50 1 1 0  

20 5 2 0  

2 0  5 1 0 

4 5  2 9 

6 0  6 4 

2 0  7 7 . 5  

6 5  3 8 

7 0  1 2 

90 0 0 

78 0 . 5  1 

1 0 0 0 0 

4 0  0 2 0  

2 5  1 0 1 5  

5 2 . 5  3 . 1  8 . 2  

5 0 . 4  3 . 2  7 . 5  

I NDI V I DUAL PU P I L  

MULT I PLE PU P I L  

h'H OLE CLASS 

I•:HL .  

CLASS 

5 

1 0 

9 

1 5  

1 0 

2 0  

1 0 

1 1 . 3 

1 0  

5 

1 5 

1 0 
1 0 

2 0  

1 5 

1 0  

5 

1 0  

0 

5 

1 0 

9 . 6  

1 0 . 2 

AUD I ENCE 
0 
T 

I ND ,  MULT . h'HL .  
H 

E 

PUP .  PUP .  CLASS R 

1 0 5 5 -

1 5 5 -

0 . 5  1 1 -

5 5 5 -
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The r e s u l t s  showed that , for funct iona l transac t i ons , the 
averaged percept ions of the teache r s  were tha t : 

( i ) 4 2 . 5 % of the l e s son t ime wa s spent on informat ion 
d i s semina t ion about the subj ec t  ma tter of s c i ence ; 

( i i ) 1 2 . 6 % of the l e s son t ime wa s spent on inte l lectua l i z 
a t ion about the subj ec t  matter of s c ience ; 

( i i i )  1 2 . 1% o f  the le s son t ime w a s  s pe n t  on ope ra t i on about 
s c ie nce • 

I 

( i v ) Less  than 1 0 % o f  the l e s son time wa s spent on each 

of the other 6 funct ional transact ions with the l e a s t  

amount o f  t ime be ing spent o n  operation about soc ia t ion 

- 2 . 9 % . 

The averaged percept ions o f  the teachers showed that the 

s tructura l transaction on which the highest amount of l e s son 

t ime wa s spent during the teach i ng s e s s ions of the i r  " pre

col lege " sc ience teachers wa s :  

the teacher emi t t i ng to the who l e  c la s s  - 5 0 . 4 % ;  f o l l owed 

by 

the teacher a s  the target of the who le c la s s  - 1 0 . 2 % .  

For the other 7 s t ructura l transact ions the averaged teacher

percept i ons we re tha t: less than 1 0 % o f  the l e s son t ime wa s 

spent on each w i th the least amount of t ime being s pent on 

the teacher a s  audience to i nd iv i dua l pupi l s - 2 . 7 % .  

On the average , how do the teachers who rece ived spaced 

c u r r i cu lum t ra i n i ng and those who received ma s sed curr i cu l um 

t r a i n ing perce ive the instructiona l  pa tterns of the i r  s c i ence 

teacher s pr ior to Teacher s  Co l l ege ? ( Quest ion 1 9 )  

For Group 1 ( teache r s  who received spaced cur r i cu lum trai n i ng ) 

the r e s u l t s  showed that for func t iona l transactions ( Table 
1 4 a and Fi gure 4 5 ) ,  the averaged percept ions of the group 

were tha t:  the highest amount of l e s son t ime wa s spent dur i ng 

the teaching s e s s ions of the " pre-col lege " sc ience teachers 

on informa tion d i s s emi nat ion about the subj ect ma tter of 
s c ience - 4 7 . 1 % ,  fol lowed by : 
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i intel lectua l i zat ion about the subj ec t  ma tter of s c i ence 

- 1 1 . 6 % ;  

( i i ) operat ion about the subject matter of s c i ence - 1 0 . 4 % ;  

and 

( i i i ) i nformat ion d i s semina t i on about s o c i a t ion - 1 0 . 3 % .  

For the other 5 funct i ona l transact ions the averaged per c ept 

ions of group 1 we re that:  l e s s  than 1 0 % of  the l e s son t ime 

wa s spent on each with the least  amount of t ime be i ng spent 

on intel l ectua l i z a t ion about soc i a t ion" - 2 . 3 % .  

For s t ructura l transact ions ( Table 1 4b a nd F igure 4 5 ) ,  the 

averaged percept ions of g roup 1 w e re that: the highe s t  amount 

of l e s son t ime wa s spent by the i r  " pr e - co l lege " s c i ence 

teachers emi t t i ng to the whol e  c l a s s  - 4 6 . 4 % ,  fol lowed by : 

( i ) the teachers a s  the targets of the who l e  c l a s s  - 1 1  . 3 % ; 

and 

( i i ) the teachffs emi t t i ng to mu l t ipl e pupi l s  - 1 0 . 9 % .  

For the other 6 s tructura l tran s a c t i on s  the averaged percept 

ion s of group 1 we re that: l e s s  than 1 0 %  of  the l e s son t ime 

wa s spent on each with the l ea s t  amount of t ime be i ng spent 
by the te a che rs a s  audience to i ndividua l pupi l s  - 2 .  9 % . 

Group 2 :  

For f unctiona l transact i ons ( Table 1 4a a nd F igure 4 6 . 1  ) ,  

the averaged group- perceptions were tha t , dur i ng the s e s s ions 

of  the i r  " pre - co l lege" s c i ence teache r s , the hi ghe s t  amount 

of t i me wa s spent on i nformat ion d i s semi nat ion about the 

subj ec t  ma tter of s c i ence - 4 0 % , fol lowed by : 

i ) inte l l ectua l i z a t ion about sc ience - 1 3 . 1 % ;  

i i ) ooP ra t j on a bout s c i e n ce - 1 2 . 9 % :  and 

( i i i ) informa t i on d i s seminat ion about organi z a t ion - 1 0 . 8 % .  
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For the other 5 funct i ona l tran s a c t i ons the averaged percept 

ions o f  group 2 w e re tha t :  l e s s  than 1 0 % of the l e s son t ime 

wa s spent on each w i th the least  amount of t ime be i ng spent 

on - opera t i on about soc i a t ion - 3 . 1 % .  

For s tructura l transact ions ( Table 1 4b a nd F igure 4 6 . 1  ) ,  

the a veraged g roup-percept i on s  we re that: 5 2 . 5 % o f  the l e s son 

t ime wa s s pent by the tea che r s  emi t t i ng to the whol e  c l a s s  

wh i l e  l e s s  than 1 0 %  o f  the l e s son t ime wa s spent o n  each 

o f  the other 8 transa c t i on s  w i th the least amount o f  t ime 

be i ng spent by the teachers 

pupi l s - 2 . 7 % .  

a s  audi ence t o  individual  

How do the averaged teach i ng pat terns o f  the "pre- col l ege " 

s c i ence teachers a s  perceived by the " ma s s ed - tra i ned" teacher s 

and by the '�paced - tra i ne� teache r s  compa re w i t h  each othe r ?  

( Qu e s t i on 2 0 ) 

Compared wi th each other the averaged group percept ions o f  

t h e  pat terns of teac h i ng employed by the i r  " pr e - co l l ege"  
s c i ence teachers  were a lmost i dent i c a l  ( F igure 4 6 . 2 ) . The 

averaged percept i ons o f  groups 1 a nd 2 revea l ed that for 

func t i ona l t ran s a c t i on s  the h i gh e s t  amount o f  l e s son t ime 

wa s spent on i nforma t ion d i s sem i na t i on about the subj ec t  

matter o f  s c i ence ( 4 7 . 1 % and 4 0 %  for groups 1 and 2 r e s pect 

ively ) ,  fol l owed by : 

( i ) inte l l ec tua l i z a t i on about s c i ence ( 1 1 . 6 % and 1 3 . 1 %  

respective l y ) , and 

( i i ) ope r a t i on about s c i ence ( 1 0 . 4 % and 1 2 . 9 % respe c t i v e l y ) ,  

wh i l e  l e s s  than 1 0 % o f  the l e s son t ime wa s spent on 

i nte l lectua l i za t i on about soc i a t i on , 

i n te l l e c t ua l i za t i on about organi z a t i on , 

opera t i on about soc i a t ion , and 

opera t i on about organ i z a t i on .  
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For s t ructura l transact ions the averaged percept i ons of groups 

1 and 2 we re that: the highest amount of l e s son t ime wa s spent 

by the i r  " pr e - c o l l ege" teachers em i t t i ng to the who l e  c la s s  

( 4 6 . 4 %  and 5 2 . 5 %  for groups 1 and 2 re spec t i ve l y ) , f o l l owed 

by : 

( i the teachers a s  the target s  of the who le c l a s s  ( 1 1  • 3 %  

and 9 . 6 % r e spec t ively ) ;  and 

( i i ) the t eachers emi t t i ng to mu l t ipl e pupi l s  ( 1 0 . 9 % and 

8 . 9 % r espect ivel y ) .  

For the other 6 s tructura l transa c t i ons the averaged per cept 

ions of both groups of teachers were t ha t :  l e s s  than 9 %  of 

the l e s son t ime wa s spent on each with the l e a s t  amoun t  o f  

t ime be ing s pent by t h e  teacher s a s  audi ence to i nd i v idua l 

pupi l s  ( 2 . 9 % and 2 . 7 % re spect ively ) .  

PART D 

TEACHER-PERCEPTIONS OF THE INSTRUCT IONAL PATTERNS APPROPRIATE 

FOR THE TEACH ING OF ELEMENTARY SCIENCE 

Wha t are the i nd i v idua l teache r -percept i on s  o f  t h e  teaching 

pat terns that are appropr i a te for the teaching of e lementary 
s c i ence? ( Quest ion 21  ) .  

Individua l teacher -percept ions o f the t ra n s a c t i ona l t ime s that 

are appropr i a te for the teaching of e l ementary s c i ence are 

to be found i n  Tables 1 S a  and 1 Sb . Graph i c  repre sentat ions 
of the se re s u l t s  are to be found in Append i x  M .  

The resu l t s  showed wide ranges i n  idividual teacher -percept 

ions o f  the f unct iona l and s tructura l t ime s that are 

appropr iate for e l ementary sc ience teache r s  - F i gure 4 7 . 
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TABLE 1 5a 

F I RST - YEAR TEACH E RS : RECOMMENDED FUNCTI ONAL T I M E  

I NFORMAT I ON 
D I S S E M I NATION 

se . SOC . 

1 1  2 

1 0 5 

1 6  2 

6 4 

1 0  1 2 

5 2 
1 0 1 0  

9 . 7  5 . 3  

5 3 

5 5 

7 8 

8 6 
2 2 

1 0  5 

7 4 

1 0  5 

3 0  5 

2 1 

1 2 

1 5  5 

1 0  5 

8 . 6  4 . 2  

1 9 . 0  4 . 7  

SC . SC I EN C E  

ORG . 

2 

5 

2 

5 

8 

3 

5 

4 . 3  

2 

1 0  

1 5 

6 
6 

5 

4 

5 

5 

2 

2 

5 

5 

5 . 5  

5 . 0  

S OC .  S OC I AT I ON 

ORG . ORGAN I Z AT I O� 

% T I M E  

I NT ELLECTUAL IZATION 

se . SOC . ORG . 

1 5 9 1 

1 0  5 5 

2 7  1 2 
1 0 7 8 
1 0  5 5 

2 0  1 0  2 0  
1 5 5 5 

1 5 . 3  6 . 0  6 . 6  

1 0 5 5 

1 0  5 5 
1 0  1 5  2 5  

2 0  9 1 6  
8 3 4 

1 5 1 0  5 
2 2  1 0  3 
1 5 3 2 

1 5 2 . 5  2 .  5 

2 0  2 3 

5 5 5 

2 5  1 0  5 

1 5  1 0  1 0  

1 4 .  6 7 . 0  7 . 0  

1 4 .  9 6 . 6  6 . 8  

OPEF.ATIO� 

se . SOC . 

3 5  1 5 

4 0  1 0  

4 5  2 

2 0  2 0  

3 0  1 0  

2 0  5 
3 5  1 0  

3 2 . 1  1 0 . 3  

6 0  5 

4 0  1 0  

2 3 

1 5 1 0  
6 0  5 
3 5  1 0  

2 5  2 0  
6 0  0 

3 0  5 

6 5  3 

4 0  4 0  

2 0  1 0  

2 5  5 

3 6 . 7  9 . 7  

3 5 . 1  9 . 9  

2 0 7  

0 
T 
H 
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ORG . R 
1 0  -

1 0  -

3 -

2 0  -

1 0  -

1 5  -

5 -

1 0 . 4  -

5 -

1 0 -

1 5 -

1 0  -
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5 -

5 -

0 -

5 -
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0 -
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6 . 3  1 0 . 0  

5 5 

1 5  1 5  

1 0 5 
1 0  6 

5 1 0  

2 0  1 0  
1 0  1 2 . 5  
1 0 1 0 

5 3 0  

5 5 

3 1 

1 5  5 

1 0  1 5  

9 . 5  1 0 . 0  

8 . 4  9 . 9  

I N D . PUP . 

HULT . PU P .  
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% T I ME 

TARGET 
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CLASS PU P .  PUP .  

1 0  3 0  1 0  
1 5 1 0  

4 5  3 5 
1 0  1 5 1 5  

1 5 1 0  2 0  

5 1 5 4 0  
1 0 1 5 3 0  

1 3 . 7  1 3 . 3  1 8 . 6  

1 0  1 0  3 0  
2 0  1 0  1 0  
1 0  3 0  5 

8 1 0 1 0  
5 1 0  4 0  

1 0  2 0  1 0  
8 2 2  2 5  

1 5  1 0  2 0  
2 0  1 3 1 0  

1 1 5 1 5 
2 0 8 2 

2 0  1 0  1 0  

1 0  1 5  1 5  

1 2 .  1 1 4 .  1 1 5 . 5 

1 2 . 7  1 3 . 8  1 6 . 6  

I NDI V I DUAL PU P I L  

MULT I PLE PU P I L  
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h'HL . 
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5 

3 

1 5  
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1 0  
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1 5  

1 0 
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1 0  
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5 0  

2 0  
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5 1 5 

5 5 

2 0  1 5  

2 0  1 4 

5 1 0  

1 0  1 0  

8 7 . 5  

0 2 0  

2 1 0 
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The func t i ona l transact ion with the w i de s t  range wa s 

operat ion about s c i ence - a range of 2% to 6 5 %  of the tot a l  

l e s son t ime , whi le the funct iona l transact ion with the lowe s t  

range wa s inf orma t i on d i s semina t i on about s oc i a t ion 

1 %  to 1 2 % . 

The s t ructur a l  transa c t i on wi th the w i d e s t  range wa s :  the 

teacher a s  a ud i e nce t o mu l t i p le pupi l s  - 2 %  t o  5 5 % . The one 

wi th the l owes t  range wa s - the teacher as aud i ence to the 

who le c l a s s  - 0 %  t o  1 2 % .  

Wha t i s  the overa l l  teacher -percept i on o f  the i n s tructiona l 

pat tern that i s  appropr i a te for the teach i ng of e l ementary 

s c i ence? ( Quest ion 2 2 ) .  

The averaged teacher-percept ion s  of the amount s of l e s son 

t ime that shou l d  be s pent on the funct i ona l a nd s tructura l 

a spect s of e l ementary s c i ence teach i ng are to be f ound i n  

Tables 1 5a and 1 5b ;  and F i gure 4 7  re spec t i ve l y . 

The resul t s  showed that for func t i ona l tran s a c t i on s , the 

averaged recommend a t i ons o f  the teache r s  we re that: the h i gh e s t  

amount o f  l e s son t ime shou ld b e  spent o n  ope r a t i on about 

s c i ence - 3 5 . 1 % , fol lowed by : 

( i ) i n te l l ectua l i z a t ion about s c i ence - 1 4 . 9 % .  

For the other 7 func t i ona l transact ions the averaged recom 

mendat ions o f  the teachers we re tha t : l e s s  than 1 0 % o f  the 

l e s son t ime shou ld be 

of t ime be ing spent 

sociat ion - 4 . 7 % .  

spent on each wi th the l e a s t  amoun t  

on informa t i on d i s sem i na t i on about 

For s tructura l transa c t i on s , the averaged recommend a t i on s 

of the teachers we re that: the h i ghest amount of l e s son t ime 

shou ld be spent by the teacher as the target o f  mu l t iple 

pupi l s  - 1 6 . 6 % ,  fol l owed by : 
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i the teacher a s  the target of indiv idua l pupi l s  

1 3 . 8 % ;  

( i i ) the teacher a s  aud i ence to mu l t ipl e pupi l s - 1 3 . 1 % ; 

2 1 1 

( i i i ) the teacher emi t t ing to the whol e  c l a s s  

a nd 

1 2 . 7 % ;  

( iv ) the teacher a s  the target of the who le c l a s s - 1 1 . 6 % .  

For the other 4 s t ructura l transact ions the averaged recom

mendat ions of the teachers we re that : l e s s  than 1 0 % of the 

l e s son t ime shoul d  be spent on each w i th the l ea s t  amount 

of t ime be i ng spent by the teacher as audience to the whol e  

c l a s s  - 4 . 8 % .  

On average , how do the teachers  who received spaced 

curri culum tra ining and those who rece ived ma s sed cur r i cu lum 

t r a i n i ng perce ive the i n s truct iona l pa ttern that is  approp

r i a t e  for the teach i ng of e l ementary s c i ence? ( Qu e s t ion 
2 3 )  

Group 1 : 

For func t i onal  transact ions ( Table 1 S a  a nd F igure 4 8 ) ,  the 

averaged recommendat i ons of g roup 1 we re that: the h i gh e s t  

amount of l e s s on t ime shou ld b e  spent on operat i on about 

s c i ence - 3 2 . 1 % ,  f o l l owed by : 

i ) i n t e l l ectua l i z a t ion about s c i ence - 1 5 . 3 % ;  

i i ) operat ion about organi z a t i on - 1 0 . 4 % ;  and 

( i i i ) operat ion about sociation - 1 0 . 3 % .  

For the other 5 funct iona l transaction s  the averaged recom

mendat i ons of g roup 1 we re that: l e s s  than 1 0 % of  the l e s son 

t ime shou l d  be spent on each w i th the lea s t  amount of t i me 

be i ng spent on informa t i on d i s sem i nat i on about orga n i z a t i on 

- 4 . 3 % .  
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For s tructura l t ransact i ons ( Table 1 5b and Figure 4 8 ) ,  the 

averaged recommenda t ions of group 1 we re that: the h i gh e s t  

amount of l e s son t ime shou ld b e  spent by t h e  teacher a s  

the target of mu l t i:el e :eu:ei l s  - 1 8 . 6 % ,  fo l lowed by : 

i the teacher as aud ience to mu l t i:el e :eu:ei l s  - 1 7 . 1 % ; 

i i ) the teacher emi t t i ng to the whol e  c l a s s  - 1 3 . 7 % ;  

( i i i ) the teacher a s  the target o f  i nd i vidu a l  :eu:ei l s  

1 3 .  3 % ; a nd 

( iv ) the teacher emi t t i ng to mu l t i:el e :eu:ei l s  - 1 0 % .  

For the other 4 s t ructural trans a c t i ons the averaged recom

mend a t ions of g roup 1 we re  tha t :  l e s s  than 1 0%  o f  the l e s son 

t ime shou l d  be spent on each with the l ea s t  t ime be i ng spent 

by the teacher as audience to the who l e  c la s s  - 4 % . 

Grou:e 2 :  

For funct i ona l transact ions ( Table 1 Sa and F igure 4 9 ) ,  the 

averaged recommendat i on s  o f  g roup 2 we re that: the highest 

amount of l e s son t ime shou ld be spent on 

operat ion about s c i ence - 3 6 . 7 % ,  fol l owed by 

i n t e l lectua l i za t ion about s c i ence - 1 4 . 6 % .  

For the other 7 funct iona l transa c t i ons the averaged recom

mendat i ons of group 2 we re that: l e s s  than 1 0 %  o f  the l e s son 

t ime shou ld be spent on each with the lea s t  amount of t ime 

be i ng spent on i nforma t i on d i s sem i na t i on about s o c i a t ion 
- 4 . 2 % .  

For s t ructural  transact ions ( Table 1 5b and F i gure 4 9 ) , the 
averaged recommenda t i ons of group 2 we re tha t :  the h i ghe s t  
amount of l e s son t ime shou ld be spent by the teacher a s  
the t a rget of mu l t ipl e pupi l s  - 1 5 . 5 % ,  f o l lowed by : 

( i the teacher a s  the target of i nd ividual :eu:ei l s  

1 4 . 1 % ; 
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( i i ) the teacher a s  the targe t of the who le c l a s s  - 1 3 . 2 % ;  

( i i i ) the teacher emi tting to the who le c l a s s  - 1 2 . 1 % ; 

( iv ) the teacher a s  audience to mu l t i:Ql e :QU:Qi l s  1 1  % ;  

a nd 

( V ) the teacher emi t t i ng to mu l t i:Ql e J2UJ2i l s  - 1 0 % .  

For the other 3 s tructural transact ions the averaged recom

menda t ion s of group 2 we re tha t :  l e s s  than 1 0 % of the l e s son 

t ime shou ld be spent on each with the l e a s t  amount of t i me 

be i ng spent by the teacher a s  audi ence to the whol e  c l a s s  

- 5 . 2 % .  

How do the recommended teach i ng 12a tterns o f  the teachers 

who rece ived S:Qa ced curr i cu l um t r a i n i ng and those who receiv

ed ma s sed curr i culum tra ining com12are with each other? 

( Quest ion 2 4 ) .  

For funct ional transactions , the averaged amounts of l e s son 

t ime recommended by group 1 were very simi l a r  to the averaged 

recommend a t i ons of group 2 - Table 1 5a and Fi gure 5 0 . 

The funct ional transact ion \vi th the widest  range i n  recom 

mended t i me s  w a s  - O:Qerat ion about s c i ence , where the averaged 
recommendat ion o f  group 1 wa s 3 2 . 1 %  of the l e s son t ime and 
the averaged recommendat ion of group 2 wa s 3 6 . 7 % .  

For s tructural tran s a c t i ons ( Table 1 Sb and F igure 5 0 ) ,  the 

averaged amounts of l e s son t ime recommended by group 1 were 

s im i l a r  to the recommended t ime s of group 2 for 7 of the 

9 transact ions . 

The s tructural transact ion with the widest range i n  recom 

mended t imes wa s 

the teacher a s  aud i ence to mu l t i:Ql e J2U:Qi l s  ( averaged 

recommendation of group 1 - 1 7 . 1 % , averaged recommenda t i on 

of group 2 - 1 1 % ) , fo l l owed by 
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the teacher a s  the target of the who le c l a s s  ( averaged 

recommendat i on of group 1 - 8 . 7 % , averaged recommendat i on 

of group 2 - 1 3 . 2 % ) . 

I s  the overa l l  teacher-percept ion o f  the teach i ng pa t te rn 

that i s  appropr i a te for the teach i ng of e l ementary s c i ence 

mos t  s imi l a r  to : 

( i ) The averaged teaching pat tern that wa s recommended 

by the 

s c i ence ? 

lecturers for the teach ing of e l ementary 

( ii ) the i r  averaged percept i on of the t eaching pa ttern 

that was recommended by the lecture r s ?  

( i i i ) the averaged teach ing pat tern of the lecturer s ?  

( iv ) the i r  averaged percept ion of the teaching pa t te rn 

of the lecturer s ?  or 

( V ) the i r  averaged percept i on of the teach i ng pa t tern 

o f  the s chool sci ence teache r s ?  ( Ques t i on 2 5 ) .  

When pro f i l e s  of the averaged recommenda t ions of the y ea r 

one teachers were super imposed over the above l i s ted patterns 

( F igure 5 1 ) the resul t s  showed that for both func t i ona l 

and s tructura l transactions the overa l l  teache r - percepti on 

of the pattern of teaching that i s  appropr i a te for the teach 

i ng o f  e l ementary sci ence wa s most s imi lar to the over a l l  

teacher -per cept i on of the teaching pat tern that wa s recom 

mended by the l ecturer s for the teaching o f  e l ementary 
s c i ence ( F igure 5 1 : a 2 and b 2 ) .  I t  mus t  be ment i oned 

too that the overa l l  funct iona l a nd struc tura l recommendations 

of the teache r s  a l so c losely re sembled : 

( i ) the i r  overa l l  percept i on of the actual teaching 

pa t tern of the lecturers ( F i gure 5 1 : a4 and b4 ) ;  and 

( i i ) the overa l l  recommendations of the l ecturers ( F igure 

5 1 : a 1 and b 1 ) .  
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The teaching prof i l es which the overa l l  recommendat i ons 

of the teacher s resembled least were : 

( i ) the pro f i l e s  of the i r  averaged percept ions o f  the 

teaching pa tterns of the i r  " pre -col l ege"  s c i ence 

teacher s ;  and 

( i i ) the over a l l  lecturer - transactions . F igure 5 1 . 

Are the averaged recommenda t ions of the teache r s  who r e c e i ved 

spa ced curr i c u l um tra ining and those who rece ived ma s sed 

cur r i cu l um t r a i n i ng mos t  s im i l a r  to : 

( i ) The 

by 

averaged teaching pa t tern s tha t we re recommended 
the i r  lecture r s  for the teaching o f  e lementary 

s c i ence? 

( i i ) the i r  a veraged percept ions of the teaching pa tterns 

that we re recommended by the i r  l ecture r s ?  

( i i i ) the averaged teaching pa t te rns of the i r  lecture r s ?  

( iv ) the i r  averaged percept i on s  of t h e  teachi ng patterns 

of the i r  lecture r s ?  or 

( v ) the i r  averaged percept ions of the teaching patterns 

of the i r  s chool s c i ence teache r s ?  ( Quest i on 2 6 ) .  

The r e s u l t s  for th i s  que s t ion revea l ed that , for both groups 

of teacher s ,  the averaged recommendat ions for the func t i ona l 

a nd structura l behaviour s that are appropr i a te for the teach

i ng of e l ementary s c i ence were mos t  s imi lar to the group

percept i ons o f  the te a ch i ng pa tterns tha t were 

recommended by the i r  respect i ve lecturers for the teaching 

of e l ementary s c i ence ( Fi gure 5 2 : a2 a nd b2 ; and F igure 

5 3 : a2 and b 2 respec t i ve l y ) .  The r e s u l t s  a l so showed tha t 

the averaged recommendat ions of both g roups o f  teacher s 

a l so re sembled : 

( i ) the group-percept i ons of the teach ing pa tterns o f  

the i r  r e spect ive l ecture r s , a nd 

( i i ) the aver aged recommendat ions of the i r  r e spect i ve 

lecture r s . 
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The teach i ng pa tterns which the averaged recommendat ions 

of both groups of  teache rs resembled lea s t  we re : 

( i ) the i r  respect ive averaged percept ions of the teaching 

pat terns of  the i r  "pre-co l lege " s c ience teache r s ; 

a nd 

( i i ) the averaged transact ional pat terns of  the i r  r e spect 

i ve l ectuer s . 

PART E 

F I RST-YEAR TEACHERS : ACTUAL TEACHING PATTERNS 

What are the actual  teachi ng pat terns of  the individua l 

t eacher s ?  ( Quest ion 2 7 ) 

The average amount s  

the f unct iona l 

o f  

a nd 

l e s son t ime s pent by each teacher 

on s tructura l 

s c ience teaching are to be 

respec t ively . Prof i l e s  o f  

found 

a spec t s  of e l ementary 

i n  Tables 1 6a a nd 1 6b 

these r e su l t s  are to be f ound 

in Append ix F .  Examinat ion of the average amount s  of l e s son 

t ime spent on f unct iona l tran s a c t i ons during the teaching 

s e s s ions of  the i nd iv idua l teachers revea led narrow ranges 

f or 6 of  the 9 transact ions ( F i gure 5 4 ) .  

The f unct i ona l tran saction w i th the widest range wa s 
opera t i on about s c i ence - a range o f  1 7 .  7% to 8 4 . 7 % of  the 

l e s son t ime . The f unct iona l transact ions w i th the l owe s t  

ranges were : 

i ) operat ion about sociat ion - 0% to 0 . 0 5 % ;  

i i ) inte l l ectua l i z a t i on about soc i a t i on 

and 

0% to 0 . 2 % ;  

( i i i ) i n t e l lectua l i za t ion about organi z a t ion - 0% to 1 . 4 % .  



TABLE 1 6a 

FI RST-.YEAR TEACHERS : AVERAGED FUNCTI ONAL TIME 

I NFORMATI ON 
D I SSEMINATION 

TEACH ERS : se . SOC . ORG . 

G 1 2 . 3  2 . 8  2 5 . 7  

R 2 2 3 . 6  4 . 2  9 . 6  

0 3 4 0 . 4  4 . 1  1 7 . 5  

u 4 1 .  0 0 . 4  1 2 . 2  

p 5 9 . 6  6 . 9  2 3 . 0  

6 2 4 . 4  1 .  8 1 4 .  0 

7 2 5 . 4  4 . 3  1 5 . 5  

Mea n , 
Group 1 9 . 5  3 . 5  1 6 . 7 9 

8 4 4 . 0  1 . 5 1 2 .  1 

9 1 8 . 5  
G 

2 . 8  3 1 . 2  

1 0  1 6 . 9  5 . 4  2 7 . 7  

1 1  2 0 . 9  1 • 4 5  2 5 . 3  
R 

1 2  1 0 . 3  0 . 5  2 1  • 1 
0 1 3 3 3 . 0  3 . 0  7 . 3  

1 4 2 . 2  0 . 7  2 1 . 3  

u 1 5 2 2 . 9  2 . 0  2 5 . 9  

1 6  2 2 . 4  1 .  0 1 9 . 0  p 
1 7  6 . 8  1 . 4 1 6 . 3  

1 8  1 3 . 7  5 . 3  2 3 . 8  

2 1 9 2 0 . 1  1 1 . 4 1 5 . 0  

2 0  4 3 . 7 ' 6 . 8  1 7 . 1  

Mea n , 
Group 2 

2 1 . 1 9 2 . 5 6 2 0 . 2 4 

Mea n ,  a l l  
2 0 . 6 0 2 . 8 9 1 9 . 0 3 teachers 

se . 

S OC .  

OhG . = 

SC I ENCE 

S OC I AT I ON 

ORGAN IZAT I O:-< 

" T IME 

I NTELLECTUALIZATION 

se . SOC . ORG . 

3 . 6  0 0 . 7  

1 • 3 0 0 . 1  

5 . 5  0 0 . 0 ' 

0 0 0 . 1  

4 . 3  0 . 2  0 . 4  

4 . 5  0 0 . 1  

7 . 2  0 0 . 1  

3 . 8  0 . 0 3 0 . 2  

3 . 6  0 0 

2 . 0 5 0 0 . 3  

0 . 5 5 0 . 0 5  1 .  4 

3 . 6 5 0 0 

2 . 1  0 0 . 5  

1 . 5  0 0 . 0 5 

0 0 0 . 3  

4 . 7  0 0 

4 . 6  0 0 . 2  

0 . 2  0 0 . 0 5 

O . fi  0 0 . 2  

2 . 4  0 0 . 1  

2 . 3  0 0 . 0 5 

2 . 2  0 . 004 0 . 2 4 

2 .  7 3 0 . 0 1 0 . 2 4 

OPERAT I ON 

se . S OC .  

4 8 . 8  0 

5 0 . 7  0 

2 8 . 8  0 . 0 5 

8 4 . 7  0 

5 0 . 3  0 

4 7 . 3  0 

4 0 . 7  0 

5 0 . 2  0 . 0 1 

3 1 . 5  0 

3 2 . 1  0 

3 8 . 8  0 

3 7 . 2  0 . 0 5  

5 4 . 0  0 

4 7 . 4  0 

7 2 . 0  0 

2 9 . 8  0 

4 0 . 2  0 

7 0 . 3 5 0 

4 1 . 0  0 

5 4 . 9  0 

1 7 . 7  0 

4 3 . f>  0 . 0 0 4  

4 5 . 9 2 0 . 0 1 

2 2 3 

0 
T 
H 
E 

ORG . R 

3 . 1  3 

4 . 5  6 . 0  

2 . 4  1 . 2 

1 • 4 0 . 2  

3 . 5  1 .  8 

3 . 8  4 . 1  

4 . 4  2 . 4  

3 . 3  2 . 6 7 

1 • 3 6 . 0  

9 . 1  3 . 9  

6 . 0  3 . 2  

5 . 8  5 . 6 5 

6 . 8  4 . 7  

6 . 7  1 • 0 

2 . 6  0 . 9  

1 1 .  6 3 .  1 
6 . 9  5 . 7  

3 . 8  0 . 9  

5 . 6  9 . 8  

5 . 4  0 . 7  

9 . 9  2 . 4  

6 . 2  3 . 6 9 

5 . 2  3 . 3 3 



TEACHERS I 

G 

R 2 

0 3 

u 4 

p 5 

6 

7 

Mean , 
Group 

8 

9 
G 

1 0  

R 1 1  

1 2  
0 1 3 

1 4  
u 

1 5  

p 1 6  

1 7  

1 8  

2 1 9  

2 0  

Mean , 
Group 2 

l�ea n ,  a l l  
teachers 

TABLE 1 6b 

FI RST-YEAR TEACH ERS s AVERAGED STRUCTURAL TIME 

EMITTER 

I ND .  MULT . 

PU P . PUP . 

1 7 . 0 2 . 8  

7 . 1  0 . 4  

1 8 . 5  2 . 6  

4 . 7  2 . 4  

1 2 . 5  7 . 9  

9 . 7  4 . 6  

6 . 4  3 . 1  

1 0 . 8  3 . 4  

9 . 4  0 . 4  

1 1 . 3 5 . 8  

1 7 . 1  2 . 8  

1 2 . 2  3 . 5  

7 . 1  6 . 0  

6 . 8  0 . 6  

5 . 4  3 .  1 

9 . 5  2 . 0  

1 5 . 2  1 .  5 

3 . 8  0 . 6  

7 . 2  1 . 7 

8 . 4  2 . 2  

1 0 . 7  1 . 6  

9 . 6  2 . 5  

9 . 9  2 . 8  

I ND .  PUP . 

MULT . PUP .  

WHL . CLASS 

% TIME 

TARGET 

WHL . I ND .  MULT . 

CLASS PUP . PUP . 

9 . 8  1 2 . 0  3 . 2  

1 6 . 3  6 . 3  2 . 0  

2 4 . 1  1 2 . 9 5 5 . 8  

1 .  5 2 . 6  2 . 4  

1 2 . 2  4 . 2  2 . 0  

1 7 . 0  9 . 5  2 . 8  

2 1 . 4  1 2 . 6  1 .  7 

1 4 . 6  8 . 6  2 . 8 4 

3 2 . 1  1 1 • 1 3 . 9  

2 4 . 2  8 . 2 5 3 . 3  

1 1  . 2  8 . 6  5 . 0  

1 9 . 3  8 . 0  3 . 9  

1 2 .  1 6 . 6  1 . 5 

3 0 . 0  3 . 7  1 .  0 

1 4 . 3  1 • 6 0 . 9  

2 5 . 5  1 1  • 3 3 . 4  

1 0 . 6  1 2 . 0  s . o  
1 4 . 8  2 . 2  0 . 8  

1 B .  6 2 . 3  2 . 9  

1 6 . 0  5 . 5  3 . 8  

2 6 . 8  2 0 . 1  0 . 5  

1 9 . 6  7 . 8  2 . 8  

1 7 . 8  8 . 1  2 . 8  

INDI V I DUAL PUPIL 

MULTI PLE PUPIL 

WHOLE CLASS 

\o.'HL . 
CLASS 

0 . 2  

0 

1 . 3  
0 

0 . 7  

0 . 0 5 

1 . 3 

0 . 5 

0 . 0 5  

0 , 0 5 

1 . 1 
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There were a l so nar row ranges in 6 of the 9 s t ructura l t ra n s 

a c t i ons o f  the yea r - one teachers ( F igure 5 4 ) .  

The s t ructura l t ransact ion w i t h  the widest range wa s - the 

teacher a s  audience to mu l t ipl e pupi l s  - a range o f  2 6 . 3 % 

t o  8 6 . 2 % of the l e s son t ime . 

The s tructura l t ransactions wi th the lowe s t  ranges were : 

( i the teacher a s  the target o f  mu l t ipl e pupi l s  - 0 .  5 %  

t o  5 . 8 % ;  

( i i ) the teacher a s  audi ence to ind iv idua l pupi l s  0 %  

to 2 . 7 % ;  and 

( i i i ) the teacher as the target of the who le c l a s s  - 0 %  

t o  2 . 2 % .  

What i s  the averaged teach i ng pa t tern of the yea r -one teach

e r s ?  ( Qu e s t i on 2 8 ) .  

For func t i ona l transact ion s  ( Table 1 6 a  and F i gure 5 4 ) ,  the 

averaged r e s u l t s  revea l ed that during the tea c h i ng s e s s i on s  
o f  the teacher s ,  the h i ghest amount of l e s son t ime wa s spent 
on - operat i on about s c i ence - 4 5 . 92 % ,  f o l l owed by : 

( i ) i nformat ion d i s s em i na t i on about s c i ence 

a nd 

2 0 . 6  % ;  

( i i ) informa t i on d i s semination about organi z a t i on - 1 9 . 0 3 % .  

L e s s  than 6 %  of the l e s son t ime wa s spent on each of the 
other 6 func t i ona l tran s a c t i ons w i th the lea s t  amount of 
t ime be i ng spent on : 

i ) i nte l l ectua l i z a t ion about soc i a t ion - 0 . 0 1 % ; and 

i i ) opera t i on about soc i a t i on - a l so 0 . 0 1 % . 

For s t ructura l transa c t i ons ( Table 1 6b a nd F igure 5 4 ) ,  the 

teachers spent an average of 5 2 . 0 % of the l e s son t ime a s  

aud i ence to mu l t ipl e pupi l s , fol lowed by 1 7 . 8 % o f  the l e s son 
t ime emi t t i ng to the who le c l a s s . 
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On each of the other 7 s tructura l transact ions the teacher s 

spent a n  average of l e s s  than 1 0 %  of the l e s son t ime w i th 

the lea s t  amount of t ime be ing spent a s  the targets of the 

who le c l a s s  - 0 . 4 % .  

What are the averaged teaching patterns of the teachers  

who rece ived spaced curri culum tra i n i ng a nd those who 

received mas sed curr i cu l um t r a i n i ng? ( Quest ion 2 9 ) .  

Group 1 

The averaged funct i ona l t rans a c t i ons ( Table 1 6a and F igure 

5 5 ) of g roup 1 ( spaced - t r a i ned teacher s )  showed that the 

h ighe s t  amount of l e s son t ime wa s spent on : 

operat ion about s c i ence - 5 0 . 2 % ,  followed by : 

i ) i n forma t i on d i s semina t i on about s c i ence 

and 

1 9 . 5 % ;  

( i i ) i nforma t ion d i s seminat ion about organi za t i on - 1 6 . 79 % . 

L e s s  than 4 %  o f  the l e s son t ime wa s spent on each o f  the 

other 6 f unc t i ona l t ransact ions w i th the l e a s t  amount of 

t ime bei ng spent on opera t i on about soc i a t i on - 0 . 0 1 % . 

The averaged s t ructura l behaviours of the member s  of g roup 

1 ( Table 1 6b a nd F i gure 5 5 ) showed that the h i ghe s t  amount 

o f  l e s son t ime wa s spent a s  aud i ence to mu l t iple pupi l s  

- 5 4 . 1 3 % ,  fol lowed by : 

i ) emi t t i ng to the who le c l a s s  - 1 4 . 6 % ;  a nd 

i i ) emi t t i ng to i nd i v idua l pupi l s  - 1 0 . 8 % .  

On each o f  the other 6 s t ruc tura l tran sact ion s  the member s  

o f  g roup 1 spent an average of l e s s  than 1 0 %  of the l e s son 

t ime w i th the l e a s t  amount of t ime be i ng spent a s  the targets 
of the who le c la s s  - 0 . 5 % .  
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Group 2 :  

For func t i ona l transact ions ( Table 1 6b and F i gure 5 6 ) ,  the 

averaged r e s u l t s  showed that , during the teach i ng s e s s ions 

of the member s of group 2 ,  the h ighe s t  amount of l e s son 

t ime w a s  s pe nt on - operat ion about sc ience 4 3 . 6 % ,  f o l l owed 
by : 

( i i n f orma t ion d i s semina t ion about s c i ence 

a nd 

2 1 . 1 9 % ;  

( i i ) i n forma t i on d i s seminat ion about organ i z a t ion - 2 0 . 2 4 % .  

Les s 

other 

than 7 %  o f  the l e s son t ime wa s 

6 f unct iona l t ransactions with 

t ime be i ng spent on : 

s pent on each o f  the 

the l ea s t  amount of 

i ) i n te l l ectua l i z at ion about soc i a t i on - 0 . 0 0 4 % ; and 

i i ) operation about soc i a t i on - a l so 0 . 0 0 4 % . 

For s tructura l t ransact ions ( Table 1 6 b  a nd F i gure 5 6 ) , the 

averaged r e s u l t s  revea l ed that the member s  of g roup 2 spent 

the h i gh e s t  amount o f  l e s son t ime as audi ence to mu l t iple 

pupi l s - 5 0 . 7 % ,  fol lowed by : 

emi t t i ng to the who le c l a s s  1 9 . 6 % .  

On each o f  the o ther 7 s tructura l transa c t i ons the member s  

of g roup 2 spent an average of l e s s  than 1 0 % o f  the l e s son 

t ime w i th the l e a s t  amount of t ime be i ng spent a s  the t a rgets 

o f  the who le c la s s  - 0 . 4 % .  

How do the averaged teaching pa tterns of the teachers who 

rece i ved spa ced curr icu lum training a nd those who rece ived 

ma s sed c u r r i c u lum training compare with each other ? 

( Qu e s t i on 3 0 ) .  

The resu l t s  for th i s  que s t ion showed that the averaged teach

i ng pat terns  of both groups of teache r s  were a lmos t  iden t i ca l 

for both funct i ona l and s tructura l transa c t i ons ( F i gure 
5 7 ) . 
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For the funct iona l transact ions of both groups of teacher s 

the hi ghe s t  amount of l e s son wa s spent on - operat i on about 

s c ience , fol lowed by : 

i ) inf orma t i on d i s seminat ion about s c i ence ; and 

i i ) informa t i on d i s seminat ion about organ i z a t ion , with 

less than 1 0 %  o f  the l e s son t ime be i ng s pent o n  the 

other 6 transact ions ( Table 1 6a ) . 

For s t ructural transact ions both groups of teacher s spent 

the highe s t  amount o f  l e s son t ime a s  aud i ence to mul t iple 

pupi l s , fol l owed by : 

i ) emi t t ing to the whole c l a s s ; and 

i i ) emi t t i ng to i nd i v idua l pupi l s ;  with l e s s  than 1 0 % 

of the l e s son t ime be ing spent on the other 6 transact 

i on s , a nd the lea s t  amount of t ime be i ng spent a s  

the t a rgets of the whol e  c l a s s  ( Table 1 6b ) . 

I s  the overa l l  teaching pa ttern o f  the teache r s  mos t  s im i la r  

to : 

( i the averaged teaching pat tern that wa s recommended 

by the lecturers for the teaching o f  e l ementary s c i ence? 

( i i ) the i r  averaged percept ions of the teaching patterns 

that w e re recommended by the l ecturer s ?  

( i i i ) the averaged teaching pattern of the lecture r s ?  

( i v ) the i r  averaged percept i on s  o f  the a c tua l 

pa tterns of the lecture r s ?  

( V ) the i r  averaged percept ions of the teaching 

of the i r  s c i ence teacher s pr ior to Teache r s  
or 

teach i ng 

patterns 

Col l ege ? 

( vi ) the i r  averaged percept ions of the i n s t ruct iona l pa tterns 

that a re appropr i a te for the teach i ng of e l ementary 

sc ience? ( Quest ion 31  ) .  
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The resu l t s  for thi s q ue s t ie> n  reve a l ed that the averaged teach

ing pattern of the teacher s  wa s mo s t  s imi lar to the averaged 

teach i ng pa ttern of the lecturers for both func t i ona l and 

s t ructura l t ransact ions - Figure 5 8 : a 3 and b3 . 

The averaged amount s of l e s son t ime spent on 2 funct i ona l 

transact ions dur i ng the lecturer s ' teaching s e s s ions were 

appre c i ably h i gher than the averaged t ime s  spent dur i ng the 

teaching s e s s ions of the teache r s : 

( i ) informa t i on d i s s em i na t i on about the subj ec t  matter 

( lecture r - t ime - - 3 2 . 5 % ,  teacher- t ime - - 2 0 . 6  % ) ; and 

( i i ) i n t e l l ectua l i za t i on about the subj ec t  matter ( lec turer 

t ime - - 1 4 . 7 % ,  teacher - t ime -- 2 .  7 3 % ) . However , the 

averaged amount of les son t ime spent dur i ng the teach

ing s e s s i ons of the teachers  w a s  apprec iably h i gher 

than that o f  the lecture rs for - opera t ion about the 

subject mat ter ( teacher - t ime - - 4 5 . 9 2 % ,  l ec turer - t ime 

- - 2 9 .  5 % ) .  See Tables 1 1  a a nd 1 6 a . I n  t h i s  respe c t  

t h e  teacher - t ime wa s c lo s e s t  to t h e  averaged recommend 

a t ion of the lecturers . 

For s t ructura l transact ions ( Ta b l e s  1 1 b a nd 1 6b )  the averaged 

amounts of l e s son t ime spent by the l ec turers were appreciably 

h igher than that spent by the teachers for 2 transac t ions : 

* 

( i ) em i t t i ng to ind i v i dua l pupi l s  - ( lecture r - t ime - - 1 9 . 2 % ,  

teacher - t ime - - 9 . 9 % ) ;  a nd 

( i i ) emi t t i ng to the who le c l a s s  ( l ecturer- t ime - - 2 5 . 9 % ;  

teacher - t ime - - 1 7 . 8 % ) . However , the averaged t ime spent 

by the teacher s \va s  apprec i ably h igher than that of 

the lecturers for - the teacher as audi ence to mu l t ipl e 

pupi l s  ( teacher - t ime - - 5 2 . 0 % ,  lecturer - t ime - - 2 8 . 9 % ) . 

I n  th i s  re spect the t e a c h e r - t ime wa s c losest  to 

the ve rba l re comme nd a t i on s  of the lect u re rs . * 

D i s cussed i n  Chapt er 6 .  
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Are the averaged teaching pa tterns of the teachers who rece i v 

e d  ma s sed curr i cu lum training and those who rece ived spa ced 

c u r r i cu lum tra ining mos t  s im i l a r  to : 

( i ) the teaching pat terns that were recommended by the i r  

r e spect ive lecturers for the teaching o f  e l ementa ry 

s c i ence? 

( i i ) the i r  averaged percept ions of the teach i ng pat t e r n s  

t h a t  we re recommended by the ir lecturer s ?  

( i i i ) 

( i v ) 

( V ) 

( v i ) 

Group 1 

the averaged teaching pat terns of the i r  r e spect i ve 

lecture r s ?  

the i r  averaged percept ions of the teaching patterns 

of the i r  lecture r s ?  

the i r  averaged percept ions of the teach i ng patterns 

of the i r  "pr e - c o l l ege " s c ience teache r s ?  o r  

the i r  averaged percept ions of 

that are appropr iate for the 

s c i ence? ( Qu e s t i on 3 2 ) .  

the teaching patterns 

teach i ng o f  e l ement a ry 

The r e s u l t s  revea l ed that the averaged teach i ng pat tern o f  

g roup 1 wa s mos t  s imi lar to t h e  averaged teaching pa ttern 

o f  the i r  s c i ence lecturers for both funct i ona l and s t ructural  

transact ions - F igure 5 9 : a a nd b re spec t i ve l y . 
3 3 

The averaged t ime s spent during the teach i ng s e s s ions o f  the 

lecturers o f  g roup 1 ( lecturers 1 a nd 5 )  we re a ppreciably 

hi gher than that  spent during the teachi ng s e s s i on s  o f  the 

member s  of group 1 for 2 func t i ona l transactions : 

( i ) informa t i on d i s semination about the subj ec t  ma tter 

( l ecturer- t ime - - 3 0 . 6 % ,  teacher- t ime - - 1 9 . 5 % ) ; and 

( i i ) inte l l ec tua l i z a t i on about the subj ect matter ( lecture� 

t ime - - 1 9 .  5 % , teacher- t ime - - 3 . 8 % ) . 
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However , the averaged amount of l e s son t ime spent during 

the t ea c h i ng s e s s i on s of the member s  of group 1 on operat ion 

about the subj ect ma tter wa s aprpeciably h i gher than the 

a ve ra ged t ime spent on thi s transact ion dur i ng the teach ing 

s e s s ions o f  the i r  lecturers ( teacher - t ime - - 5 0 . 2 % ,  l ec turer

t ime - - 2 9 . 7 % ) . See Tabl e s  1 1  a and 1 6 a . 

For s tructur a l  transact ions ( Tabl e s  1 1 b a nd 1 6b )  the averaged 

amount s  of l e s son t ime spent by lecturem 1 a nd 5 were apprec

iably h i gher than that s pent by the member s  o f  g roup 1 i n  
3 c a s e s : 

i ) the teacher emi t t i ng to i nd i v i du a l  pupi l s  ( lecturer-

t ime - - 1 7 . 6 % , teacher- t ime - - 1 0 . 8 % ) ; 

( i i ) the teacher emi t t i ng to the who le c la s s  ( lecturer-

t ime - - 2 5 . 6 % ,  teacher- t ime - - 1 4 . 6 % ) ; and 

( i i i ) the teacher as the target of mu l t iple pupi l s  ( lecturer

t ime - - 8 . 2 % ,  teacher- t ime - - 2 . 8 4 % ) . 

However , the averaged t ime for the membe r s  o f  g roup 1 was 
a pprec iably h igher than that o f  the i r  lecture r s  for the 

teacher a s  audience to mu l t ipl e pupi l s  ( teacher - t ime 

- - 5 4 . 1 3 % ,  lecturer- t ime- - 2 8 . 8 % ) . I n  th i s  respect the teacher

t ime wa s c lo s e s t  to the averaged recommendat ion of lecturer s  

1 a nd 5 .  

Group 2 

The r e s u l t s  showed that the averaged teaching pattern o f  

t h e  member s  of group 2 w a s  a l so mo s t  s im i l a r  to t h e  averaged 

teach i ng pattern of the i r  s c i ence lecturers ( lecturer s 1 

- 4 ) - F i gure 6 0 : a
3 

and b3 . 

For funct iona l transactions the averaged t ime s spent d u r i ng 

the teaching s e s s ions of lecturer s 1 - 4 we re appreciably hi gher 

than that of group 2 i n  2 ca ses : 

( i ) informa t i on d i s seminat ion about the subj ec t  ma tter 

( lecturer- t ime- - 3 3 . 4 % ,  teacher- t ime - - 2 1  . 1 9 % ) ; and 
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( i i ) inte l l ectua l i z a t i on about the subject matter ( l ecturer -

t ime - - 1 1 . 8 % ,  teacher - t ime 2 . 2 % ) . 

However , the averaged t ime s s�e nt dur i ng the teach i ng s e s s i ons 

of the member s o f  g roup 2 -we re  apprec iably h i gher than those 

of the i r  lecturers in 2 c a s e s : 

( i ) opera t i on about the subj ec t  matter ( teacher - t ime --

4 3 . 6 % ,  lecturer- t ime -- 3 0 . 4 % ) ; and 

( i i ) operat ion about organ i za t i on ( teacher - t ime 

lecturer- t ime - - 1 .  0 % ) . 

6 . 2 7 % ,  

The averaged amount o f  l e s son t ime spent dur i ng the teac h i ng 

s e s s i on s  o f  the membe r s  of g roup 2 on ope ra t i on about the 

s ubj ec t  matter wa s very s im i lar to : 

( i ) the i r  averaged percept i on of the amount of t ime spent 

on thi s  t ransact ion by the i r  lecture r s , 

( i i ) the averaged recommendation of the i r  lecture r s , 

( i i i ) the i r  averaged percept i on of the i r  lecture r - recommend 

a t i on a nd 

( iv ) the i r  own ( averaged ) recommendat ion for th i s  trans a c t 

i on . ( F i g u re 6 0 ) . 

For s t ructural  t ransa c t i ons the a veraged t imes s pent by the 

lecturers  o f  g roup 2 -we re apprec i ably h i gher than those o f  

g roup 2 for 3 transact i on s : 

( i ) the teacher emi t t ing to i nd i v i dua l pupi l s  ( lecture r 

t ime - - 2 0 . 5 % ;  teacher- t ime - - 9 .  6 % ) ;  

( i i ) the teacher emi t t i ng to the whole c l a s s  ( l ecturer 

t ime - - 2 5 % ; teacher- t ime - - 1 9 .  6 % ) ;  and 

( i i i ) the teacher a s  the target o f  i nd i v i dua l pupi l s  ( le c t u r 

er- t ime - - 1 3 . 1 % ; teacher- t ime - - 7 .  8 % ) . 

For 1 s t ructural  transact ion the averaged t ime spent by the 

member s  of group 2 wa s s i gn i f i cantly h i gher than that s pent 

by the i r  lecture r s : the teacher a s  audi ence to mu l t iple 

pupi l s  ( teacher - t ime - - 5 0 . 7 % ,  lecturer - t ime - - 2 9 . 4 % ) . 
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Are the averaged teaching pa tterns of the ind i v i du a l  teachers 

mos t  s imi l a r  to : 

( i ) the teaching pa tterns that were recommended by the i r  

r e spect ive lecturers for the teach i ng o f  e lementary 

s c i ence ? 

( i i ) the i r  percept i ons of the teaching pa tterns that were 

recommended by the i r  respect ive lecture r s ?  

( i i i ) the averaged teach ing pa tterns of the ir lecture r s ?  

( i v ) t he i r  i nd i v i d u a l  percept ions of the teaching pat t e r n s  

o f  the i r  l ecturers ?  

( v )  the i r  ind i v i d ua l  percept ions of the teac h i ng patterns 

of the i r  "pre -co l l ege " s c i ence teacher s ?  or 

( v i ) the i r  in d ivid ua  1 percept i ons of the teaching pa tterns 

that shou ld be empl oyed for the teaching o f  e lmentary 

s c i ence? ( Quest ion 3 3 ) 

The resu l t s  for thi s  ques t ion were a s  f o l l ows : 

Ind ividual  teache r s : ( Appendi x  N ) : 

Teacher s  1 - 7 ( group 1 )  were taught by lecturers 1 and 5 .  

The tran s a c t i ona l patterns which the teaching patterns o f  

t h e  member s  of thi s group resembled mos t  were : 

Teacher : Funct i ona l transa c t ions S t ructura l transa c t i on s  

* 

1 

2 

3 

averaged l ec turer
t ransactions* 

averaged l ecturer 
transact ions 

averaged lecturer
transaction s /  own 
perceptions of lec t urer 
transactions 

averaged lecturer
transactions 

averaged l e c turer
transact ions / own 
percept ion of how to 
teach 

averaged lecturer
transa c t ions 

For thi s que st ion " l ectur e r - transact ions '' r e f e r s  t o  the ave r aged 
transactions of the l e ctur e r / lecture r s  who taught the i nd i v i du a l  
teache r s  dur i ng the i r  s c i e nce cur r i culum t r a i n i ng . 



Teacher 

4 

5 

6 

7 

Funct i ona l tran s a c t i ons 

averaged lecturer
transact ions 

averaged lecturer
transact ions 

averaged lecturer
transact ions 
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Structural trans a c t i ons 

averaged lecturer
recommendat i ons 

averaged l e c turer 
transact ions 

averaged lecturer
transa c t i on s  

averaged lecturer 
transact ions 

( See Append ix N ,  Teachers 1 - 7 )  • 

Thu s for 

5 of the 

funct i ona l transact ions , the teaching pat t e r n s  o f  

7 member s  o f  g roup 1 ( teachers 1 , 2 ,  5 ,  6 & 7 )  

resembl ed the averaged teachi ng pattern o f  lecturers 1 a nd 

5 .  For 1 teacher ( t�her 3 )  her averaged func t iona l pattern 

resembl ed both averaged l ecturer - t ransact ions as  we l l  a s  

her own percept ion o f  the teach i ng pattern o f  her l ec t u re r s . 

For one other teacher ( teacher 4 )  her averaged func t i ona l 

pattern d i d  not c lo s e l y  re semble any o f  the patterns w i t h  

w h i c h  i t  wa s compared . However , i f  a choice h a d  to b e  made , 

i t  wa s c lo s e s t  to the averaged teach i ng pat tern of lecturers 

1 a nd 5 .  

For s t ru ctura l tran s a c t i on s , the teaching pat terns o f  6 o f  

t h e  7 teachers ( teache r s  1 , 3 ,  4 ,  5 ,  6 a nd 7 )  resemb l e d  the 

averaged transact ions o f  t he i r  l ec turer s .  For teacher 2 ,  

h i s  structural pattern resembl ed a combina t i on of the averaged 

t r an s a c t i on s  o f  lecturers 1 and 5 and h i s  own percept i on 

o f  the s t ructu r a l  pattern that wa s appropr iate for the teach 

i ng of e l ementary s c i ence . 

Teachers 8 ,  9 ,  1 0 and 1 1  were taught by l ec turer 3 .  The 

averaged teach ing patterns of each of the se teachers resembled 

mos t : the averaged func t i ona l and s tructura l pa tterns o f  the i r  

l ecturer ( Append i x  N ,  Teache r s  8 - 1 1  ) .  

Teacher s  1 2 , 1 3  a nd 1 4  were taught by l ecturer 1 .  The t r a n s 

a c t ional pa tterns wh ich t h e  averaged teach i ng pat t e r n s  o f  
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each of these teache r s  resemb led mos t  were a s  fol lows : 

Teacher : 

1 2 

1 3 

1 4 

Func t i ona l transact ions 

Own percept i on o f  
lecturer- transa c t i ons 

0... 
lecturer- transct ions 

I 

lecturer - transa c t i ons 

( See Append i x  N ,  Teache r s  1 2  - 1 4 ) .  

Structur a l  transact ions 

lecture r - transact i on s  

l ec turer - t ransac t i on s  

lecture r - transact ions 

Teachers 1 5 , 1 6  a nd 1 7  were taught by lecturer 2 .  The tran s 

a c t i ona l pat terns whi c h  the averaged teaching patterns o f  each 

of the se teacher s  resembled mos t  were as fol lows : 

Teacher : 

1 5 

1 6 

1 7 

Funct i ona l t ransact ions 

lecturer - t ransact i ons 

lectur e r - t ransact ions 

lecturer - transa c t i on s /  
own percept ion of 
lecture r - t ransa c t i on s  

( See Append i x  N ,  Teache r s  1 5 - 1 7 ) .  

S tructura l transact ions 

l ec turer - t ransa c t i on s  

lectur e r - t ransac t i ons 

l ecture r - transact i on s  

Teachers 1 8 , 1 9  a nd 2 0  were taught by lecturer 4 .  The trans 

a c t i ona l pat terns which the averaged tea c h i ng pat terns o f  each 

of these teacher s resembl ed mos t  were : 

Teacher s :  

1 8  

1 9 

2 0  

Funct iona l t ransa c t i ons : 

l ec turer - t ransact i ons 

own percept i on of 
l ec turer - transa c t i ons 

lecturer- transac t ions 

( See Append i x  N ,  Teache r s  1 8 - 2 0 ) .  

S tructura l transac t i ons 

lecture r - transact ions 
lecturer - t ransact i ons 

le c t u re r- t ra nsa ct i on s  

The genera l p i cture that emerges here i s  that : 

i the overa l l  tea ching pa ttern of the teacher s w a s  mos t  
s im i lar t o  the overa l l  teaching pat tern o f  the lecturers 

f or both f unct iona l and s tructura l transact i ons ; 

( i i ) the averaged teaching pa tterns of both groups of teach

e r s  were a l so most s im i l a r  to the a veraged teach i ng 
pattern of the i r  respect ive lecturers , 
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( i i i ) the averaged func t iona l pa tterns of 1 5  of the 2 0  teach

ers  ( 5 f rom group and 1 0 from group 2 )  were most 

s imi lar to the averaged funct iona l pa t t erns of the i r  

respect i ve lecturer s ; 

( iv ) the averaged struc tura l patterns of 1 8  of the 2 0  teach 

ers  ( 5 f rom group 1 a nd 1 3 from group 2 )  were mos t  

s imi lar to the averaged s tructura l pattern s of the i r  

respect ive lecturer s ;  

( v ) the f unct ional pat terns of 2 teache r s  ( teacher 3 f rom 

group 1 a nd teacher 1 7  from group 2 )  resembled a combin

a t ion of the i r  l ecturer- transact ions and the i r  percept 

i ons of the transact ions of the i r  lecturer s , 

( v i ) the f unct iona l pat terns of 2 teachers ( teache r s  1 2  

a nd 1 9 f rom group 2 )  re sembled the i r  percept ions of 

the f unct iona l transact ions of the i r  respe c t i ve lectur-

ers ; 

( v i i ) the func t i ona l pattern of 1 teacher ( teacher 4 f rom 

group 1 remotely resembl ed the averaged funct iona l 

pattern o f  her lecturer s - lecturers 1 a nd 5 .  
I 

( vi i i ) the s tructura l pat tern o f  1 teacher ( teacher 2 f rom 

group 1 )  resembled a combination of the averaged pat tern 

of his lecturer s ,  and his own percept ions of the s t r uc t 

ura l pat tern that " shou l d "  be u sed for the teaching 

of e l ementary s c i ence ; 

( ix ) the structura l pa ttern o f  1 teacher ( teacher 4 f rom 

group 1 ) wa s most s im i l a r  to the averaged recommend 

a t i ons of her lecturer s . 

PART F 

FIRST- YEAR TEACHERS : ATRR I BUT ION OF TEACHING PATTERNS TO 

SCIENCE CURRI CULUM TRAINING 

To what extent do the f i r s t -year teachers a t t r ibute the i r  

teach i ng pat terns to : 
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i the way they were taught s c i ence at Teacher s  Col l ege , 

i i ) the way they were t o l d  t o  teach s c i ence a t  Teacher ' s  

Co l l ege , 

( i i i ) the way they were taught s c i ence at Pr imary Schoo l , 

iv ) the way they were taught sc ience at Intermedi a t e  School 

V ) the way_ they were taught sc ience at High S choo l , and 

v i ) s ome other i n f l uence? ( Quest i on 3 4 ) 

Answe r s  for t hi s  f i na l que s t i on were obt a i ned f rom Sect ion 

C of the ques t i nna i re ( Appendi x  H ) . The resul t s  are summa r i z 

ed i n  Table 1 7 .  Indivi dua l teacher - ra t ings fo r t h i s  que s t ion 

are to be found i n  Append i x  r ,  Se c t ion c .  

From Table 1 7 the r e s u l t s  revea l that f or both g roups of 

teachers ( those who received spaced curri culum t r a i n i ng a nd 

those who rece ived ma s sed c u r r i c u l um trai ning ) teaching 

pat terns o f  the member s  were a t t r i buted to a var i e t y  o f  

factor s . The s e  inc l uded the teach i ng pat terns that were 

recommended by t he i r  Co l l ege l ecture r s , those that were 

employed by t he i r  l e c turer s and those that were empl oyed 

by the i r  s c ience teache r s  at s choo l . Deta i l s  were a s  fol lows : 

i 1 0  o f  the 2 0  teachers ( 4  from group 1 a nd 6 f rom group 

2 )  thought that the i r  teaching pat terns were at l e a s t  

moder a t e l y  inf l uenced by t r a i n i ng for s c i ence teachi ng ;  

( i i ) 8 t e a c h e r s  ( 5  f rom group 1 a nd 3 from group 2 )  thought 

that t he i r  teaching patterns were a t  lea s t  modera t e l y  

inf luenced b y  t h e  way sc i ence v1a s  taught a t  Teache r s  

Col l ege ; 

( i i i ) 6 teache r s  ( 1 f rom g roup 1 a nd 5 f rom group 2 )  

c e i ved tha t t he i r  teaching patterns were a t  

per

l ea s t  

moder a t e l y  inf luenced by the way s c i ence wa s taught 

a t  Primary Schoo l ; 

( i v )  5 teache r s  ( 1 f rom g roup 1 and 4 f rom g roup 2 )  per

c e i ved that the i r  teachi ng patterns were at l e a s t  

moderate \ y i n f l uenced b y  t h e  way s c i ence wa s taught 

a t  I ntermed iate Schoo l ; 
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F I RST- YEAR TEACH E RS : ATTRI BUTI ON OF TEACH I NG PATTERNS TO PREVI OUS EXPER I ENCE 

Attribution o f  teach i ng pa t tern Responses a nd numbe r of 1-<esponden t s  
to : 

> 3: > :z: t"' :z: 
c: 11> 0 .... 0 

IQ 0 a s rT rT 
'1 :T 0 0 rT '1 
� c: c. < ...... � 
11> :s � � � Ill 
.... rT '1  '1 'tl 

11> '< 0 0 
c. rT '1 :s 
� � 5I Ill 
11> c: :s � 
...... 0 0 

:T :s � 

1 1 3 1 1 - gp . 1 

1 .  The 'W a y  sc ience 'W a s  taught 
at Tea che rs Col l e ge 1 - 2 8 2 - gp . 2  

2 1 5 9 3 - q ps ,  
1 1 2 2 1 - gp .  1 

2 .  The way s c i ence was recom -

mended to be taught a t  1 2 3 4 3 - gp . 2 
Teachers Co l lege 

2 3 5 6 4 - gps . 

- 1 - 2 4 - gp . 1 

3 .  The 'W a y  s c i e nce 'W a s  ta ught 1 1 3 1 7 - gp . 2 
a t  P r ima ry S choo l  

1 2 3 3 1 1  - gps . 

- - 1 3 3 - gp . 1 

4 .  The way s c ience was taught 1 - 3 1 6 2 gp . 2 
at I ntermed iate School 

1 - 4 4 9 2 gps . 

- 2 - 2 3 - gp . 1 

5 .  The way sci ence was taught 
a t  H i gh School - 1 3 4 5 - gp . 2  

- 3 3 6 8 - gps . 

- 1 - - - 6 gp . 1 

2 2 2 - 1 6 gp . 2 
* 6 . Some othe r i nf luence 

2 3 2 - 1 1 2  gp s .  

* Te ache rs we re a l G o  req u i red to ente r 'W r i t te n  colT1lle n t s  f o r  th i s  f i na l  

ca tegory . 

1 

1 

1 

1 

1 

& 2 

& 2 

& 2 

& 2 

& 2 

1 & 

2 4 5  

2 
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( V ) 6 teachers ( 2  from group 1 a nd 4 from group 2 )  though t 

that t he i r  teac h i ng pa tterns were at lea s t  moderate ly 

inf l uenced by the way s c i ence wa s taugh t a t  Hi gh S chool 

a nd 

( v i ) 7 teache r s  ( 1  f rom g roup 1 a nd 6 f rom group 2 )  thought 

that t he i r  teaching patterns were at lea s t  moderat e l y  

d u e  to some other inf luence . 

I n  add i t i on to these r e su l t s  teache r s  were requ i red to subm i t  

wr i t ten commen t s  about the other factors which they thought 

i n f luenced the i r  teaching pattern s . From these wri tten 

commen t s  the re s u l t s  showed that the teacher s perce i ved that 

the i r  patterns of teaching v1ere a l so i n f l uenced by : The i r  

own pa s t  expe r i ence s ,  pee r teacher s ,  the expectat ions a nd 

pol i c i e s  of the s choo l s ,  the i r  own expe r i ence w i th t he i r  

c l a s s e s  and the i r  own per sona l s t y l e s  of teach i ng . 

commen t s  fol l ow . 

Wri tten 

Some factors to which the f i r s t -yea r  teachers a t t r i bu t ed 

the i r  teach i ng pa tterns : 

( i ) S c i ence curr i c u l um t r a i n i ng plu s  expe r i ence of c l a s s  

Teacher 1 2 : 

�y c o ntiden c e ,  a R i l i t y  t o  unde � h t a nd h c ien c e  
ih intluen c e d  R y  a h t� o n g  Znd�y a n d  3 � y  
edu c a t i o n  in S c ien c e  � o  m y  kn owledge o t  
� c ien c e  i h  h i g h  t o �  thi h l e v e l  o t  t e a ching . 
C o l l e g e  �� v e � y  m u c h � e � p o n � i Rle t o �  h o w  
I t e a ch � c i e n c e  R u t  t e a ch i n g  h U c c e � h  � �  
a l � o  d u e  t o  m y  kn o wledge and gene � a l  
e xpe � i e n c e  o t  m y  c l a � h .  

( i i ) The expectat ions of the school 

Teacher 2 0 :  

I ntl u e n c ed g�e a t l y  R y  wh a t  ih e xpe c t e d  
�n t h e  � ch o o l  I ' m  i n ,  � c i e n c e  p l a n n i n g  
� �  R a � i c a l l y  d o n e  t o �  me . &e a�e g�ven 
an o u t line wh i ch I tind intluen c e �  me a 
l o t .  



( i i i ) The teach i ng behav iours of peer teachers 

Teacher 3 

I Relieve that my meth o d  ot tea ching � c ien ce 
i �  � imila/1. to my m e t h o d  o t  tea chin g flath� 1 
L a n g u a ge o /1.  S o c i a l  Studie � . I think I h a ve 
a c q u i�ed thi� meth o d  t /l. o m  wa t c h i n g  and t e a ch 
in g with o the/1. memR e /1. �  o t  m y  t e a ching team 
a �  we l l  a �  h a vi n g  a g /l. e a t  deaf m o /l.e c o n t a c t  
( th a n  c o ll e g e  p/l.o vide d ) with t e a c h e /1. �  and 
thei/1. c f a � � e �  th/l. o u gh m y  m o th e /1.  ( a  t e a che/1. ) 
du/l.ing m y  t/l.ainin g .  

Teacher 5 

7he wa y a � � o c i a t e  t e a ch e /1. �  t e a ch 0 /1.  t /l. o m  
p/l.a c t i c a f  � it u a t i o n �  i n  a c fa � � /l. o o m � it u a t i o n  
- i . e .  o R � e /l. vi n g  o th e /1. �  a n d  thei/1. meth o d � . 

7he � e tt i n g  ot o Rje c t i ve �  wa� � t /l. o n gl y  
a t  lea che/1.� C o l l e g e  R u t  appli c a t i o n  
p /l. a c t i c a f  � i t u a t i o n  with unp/l. e d i c t a R fe 
/l.en wa � n o t  a c c o un ted t o /1. , 

t a u ght 
to a 

child -

A f � o the p/l. a c t i c a f  d/l.awR a c k �  /o und i n  the 
c f a � � /l. o o m � u ch a �  e q uipment � ut/i c i e n t  
t o /1.  the c l  a � � ?. 7 he a c c e � �  t o  R a � i c  � ch o o f  
� upplie� and the wiffi n gn e � �  t o /1.  t h e � e  t o  
R e  u � ed � . e .  the � ch o o f �  a tt i t ude t o  the 
� uR je c t .  

Teacher 6 

lip� e t c  p i c k e d  up t /l. o m  o the/1. l e a che /1. � . 
W a y �  t h e y  t o und � u c c e � � tuf a n d  h a v e  p a � � e d  
o n . P i u �  thing� I h a ve a c t u a l l y  � e e n  � n  
p/l.a c t i ce n o t  j u � t  t o l d  a R o u t  a n d  expe c te d  
t o  unde/l. � tand and kn ow h o w  t h e y  � h o ufd w o /l. k , 

Teacher 9 

I n/fuen c e  o t  S yndi c a t e  f e a d e /1.  and o th e /1.  
t e am memRe/1.� in O U/1. o pe n  p l a n  c f a � � /l. o o m .  
We de c ide o n  a � c i e n c e  unit and e a ch t e a c h e /1.  
z e /1. 0 1 �  in o n  a p a /l. t i c u l a /1.  a/l. e a . 

Teacher 1 0 : 

flo � t  ot the m e t h o d  I u � e  in t e a ching � c i e n c e  
i �  due mainly t o  o the/1. t e a c h e /1. �  wh o � e  a d v i c e  
I h a ve � o u ght . 7hey h a ve eithe/1. j u � t  /in i � h 
ed d o i n g  the � ame theme and h a ve fea/l.nt 
t/l. om thei/1. e xpe/l.ien c e  and h anded i t  o n .  
A f � o  du/l.ing a � � emRfy time wat ching h o w  o the/1. 
tea c h e /1. �  c o n t /l. o l  and manage the child/l.en 
q n d , t�e way they manage t o  get the child/l.en 
L o d�� c o ve /1. ' t o /1.  the m � e f ve � . 
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( i v ) 

Teacher 1 1  

�y o g � e � va t i o n  o t  o the� tea c h e � �  and c o llag 
o � a t i n g  with them I h a ve geen ag le t o  a t t ain 
m o � e i n � i ght into the � u gje ct and g e t t e �  
te a ch i n g  te chniq u e � . 

7he way I app� o a ch � c i e n c e  � h  gene � a ll y ,  
the � ame wa y t h a t  I app� o a ch o th e �  � ugje c t �  
wh i c h  c o uld ge due t o  m y  o wn i n � t i n c t � . 

Teacher 1 3  

o g � e � v a t i o n  o t  c o - o p e � a t i n g  
in t e am t e a ching . 

- h e lp o t  t�iend who t o o k  
t o �  two y e a � � . 

Teacher 1 7  

t e a che� � . e .  

7 . C .  S c i e n c e  

7 h e  o n l y  w a y  I telt I l e a � n t  a � t y l e  t o  
t e a c h  � ci e n c e  wa� o n  � e c t i o n . O n l y  with 
a p � a c t i c in g  p��ma�y t e a ch e � ,  t e a c h i n g  a 
� c i e n c e  unit . t� om t h e � e  p e o ple I p i cked 
up app� o a ch ,  t e ch n i q u e ,  appli c a t i o n ,  wa y �  
a n d  m e a n � ,  and p�a c t i � ed with a g� o up o t  
ch ' n whe� e a �  � n  c o llege n o th i n g  o t  t h i �  
n a t u�e wa� e ve n  di � c u � � e d .  7 h i �  p � a c t i c a l  
app� o a c h g a ve a g a � i �  o n  whi c h  I c o uld g a � e  
m y  wa y o t  c o ve � i n g  t h i �  � ug je c t .  

Univer s i ty and work expe r i ence 

Teacher 1 6 : 

Q u i t e  a l o t  o t  u n i v e � � i t y  � ci e n c e  t ype w o � k  
� . e .  � e t t i n g  up a nd e v a l u a t i n g  e x.p e � im en t � ,  
m o � tl y  i n  A l u v i a l  h yd� o l o gy and g e o m o �ph o l o gy . 

Teacher 1 8 : 

�y o wn � ch o o li n g  i �  25 y e a � h  gehind me 
ha�d to � e c all the go o d  git � ! 

� o h t  o t  the meth o d  I u � e  � tem� t � o m  w o � k  
e x. p e � i e n c e  g a i n e d  p� i o �  t o  ente�ing 7 e a c h e � h  
C o lle g e ,  g o th a �  a n  e n g i n e e �  a nd a �  a 
7e chni c a l  Otti c e �  a t  Unive� � i t y . 

v ) Per sona l s tyle of teaching 

Teacher 7 

C e � t a i n  meth o d �  h a ve de veloped atte� ex.pe � 
ien c i n g  t h e  c l a � � � o o m  � i t u a t i o n . E. v e�y 
cl a � � � o o m ot ten demand� a ditte�ent app� o a ch . 
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Teacher 1 9 : 

B e c a u � e  1 ge gan tea ching S c ien c e  t o p i c �  
v e � y  u n � u�e o /  m y  a g i l i t y  e t c  1 de c i ded 
that the g e � t  way t o  ta ckle the � ugje c t  
wa� g y  u � i n g  an app� o a c h tha t wa� m o � t  
' c o m/o � t agle ' t o �  m e . 7hi� I h a ve d o n e ,  
a n d  a t  lea � t  1 c a n  � a y  t h a t  m y  c l..a � �  and 
1 e nj o y  � ci e n c e  l..e � � o n � ,  e ve n  i/ we d o n ' t  
gain a g � e a t  dea l.. o /  kn owledge t� om them . 

1 wa� gi ven a guide a t  t h e  ge ginn i n g  o /  
t h e  y e a � , and m y  � ci e n c e  l.. e � � o n �  h a ve geen 
a c o m g i n a t i o n  o /  t h a t  g ui de and wh a t  1 h a v e  
/el.. t a �  need� e t c  at t h e  t im e . 

A combina t i on of f a c tors  

Teacher 1 

S o me o f  the ' � u c c e � � ' expe � i e n c e d  i �  
o g v i o u � l.. y � e l a t e d  t o  t � a i n i n g ,  g u t  i t  i �  
ve�y h a � d  t o  w o � k  o u t  i /  the f o undati o n  
wa � y o u � �  o �  wa � i t  p u t  t h e � e  g y  7 .  C o l i... 
t � a i ni n g . 1 d o  n o t  wa nt t o  ge un/ai� t o  
the p � o g� amme i n  gene�a l.. . 

S o me o/ the a � e a �  1 /e l..t n e eded l o o ki n g  
a t : 

1 )  c l.. a � � � o o m  d y n am i c �  
2 )  1 n t e g� a t e d  p � o g�amme� 
3 )  7eam t e a c h i n g  
4 )  p � o gl..em chil..d�en i n  g� o up �  

7 h e � e  a � e a �  w e � e  l..e/t t o  individua l.. edu c a t i o n  
c o u � � e �  at C o l le ge .  1 think t h a t  a l th o u gh 
they we � e  i n v a l.. u agf_e .{.n t e � m �  o /  t � a in i n g  1 

t h e � e  a � e a �  c o u ld h a v e  geen c o n � id e � a g f_ y  
�pe c i/ied .{.n � e l a t i o n  t o  � c i e n c e  i t � e l../ .  
l o o  m u ch wa � l..e/t a �  gene�a l.. k n o wledge � a t h e �  
than an i n t i m a t e  app/l.e c i a t i o n  o /  the t o p i c �  
i n v o l v ed . [ a ch o n e  a � e a  h a �  � e � ul.. ted .{. n  
m y  g � e a t e � t  p � o gl.. em� e n c o unte�ed t h i �  y e a �  
a n d  1 /ee l.. it wa � m o � e  g e c a u � e  o/ t h e  expe � 
ien c e  and � u c c e � �  gained g y  m a � t e � i n g  the � e  
p � o gf e m �  wh i ch led t o  m y  � u c c e � �  i n  � c i e n c e  
tea chin g ,  � a th e �  than t h e  gene�a l.. k n o wledge 
a t  7 .  C o l i... 

Teacher 8 

" ( flany ) /a c t o � �  c o mgined - 1 ,  2 ,  3 ,  4 and 5 "  
( numbers referr ing to 5 of the 6 catego r i e s  in 
Tabl e  1 7 ) .  
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COMMENT 

Teacher 1 4  

7 h e  meth o d  I n o w  u � e  in tea chin g � c �en c e  
� �  d u e  t o  the in/f u e n c e  o /  the o the� t e a c h e � �  
�n the team and the p o L i c y  o /  the � c h o o f  
i n  c h o o � i n g  -1 u/Lje c t  m a t t e � . 7he / a c t  t h a t  
t e a c h i n g  o /  � c ien c e  i �  i n t e g� a ted a nd i -1 
t a u gh t  t o  in/ant-1 a t  p � e � e n t ,  in/luen c e -1  
t h e  de t a i l ,  depth � a n d  meth o d �  u � ed . 

2 5 0  

I t  i s  noteworthy that 9 of the 2 0  teachers ment i oned that 

the i r  teac h i ng patterns were inf luenced by 

Three of the se teachers were f rom group 1 

a nd 6 )  and 6 were f rom group 2 ( teachers 
1 4 a nd 1 7 )  • 

peer teacher s . 

( teachers 3 ,  5 

9 ,  1 0 , 1 1 ,  1 3 ,  

Two of these 9 teacher s ( teacher 3 f rom group 1 a nd teacher 

1 7  f rom group 2 )  i ndi cated spec i f i ca l l y  that the i r  teac h i ng 

pat terns were i n f luenced by the behaviour s o f  other pee r  

teacher s dur i ng the i r  training.  The i nd i cat ions o f  the other 

7 t ea cher s ( 2 f rom group 1 a nd 5 f rom group 2 )  were that 

the i r  teach i ng patterns were i n f l uenced by the behav i ou r s  

a nd adv i c e  of a s soc iate teacher s ,  or other teache r s . 

However , i t  i s  a l so noteworthy that 5 o f  the 9 teache r s  who 

i nd icated that their teach i ng patterns were inf luenced by 

other teache r s  ( teachers 5 and 6 f rom group 1 , a nd teachers 

1 0 ,  1 1 , a nd 1 7  from group 2 )  a l so indica ted that the i r  teach

i ng patterns were a t  least moderat e l y  i n f l uenced by the way 

s c i ence wa s recommended to be taught a t  Teacher s Col lege . 

A l so 3 o f  the se teachers ( teacher 5 from group 1 a nd teacher s 

1 0  and 1 1  from group 2 )  thought that the i r  teaching patterns 

were moderat e l y  i n f l uenced by the way sc i ence wa s taught 

a t  Teacher s Co l l ege . ( Append i x  I ) . 

Further, of the 9 teacher s who i nd i cated that the i r  teach i ng 

patterns were inf luenced by other teacher s :  

5 tea cher s ( teacher 6 f rom group 1 , and teachers 9 ,  1 1  , 

1 3  a nd 1 7  f rom group 2 )  i nd i ca ted that the i r  teach i ng 



2 5 1  

patterns were a t  least moderately i n f l uenced by the way 

s c i ence wa s taught at Primary School ; 

3 teachers ( teachers 9 ,  1 3 a nd 1 7  f rom group 2 )  ind i cated 

that the i r  teaching patterns were a t  l ea st moderately 

i n f l uenced by the way s c i ence wa s taught a t  I ntermed iate 

Schoo l ; and 

3 teachers ( teachers 1 0 ,  1 1 a nd 1 3 f rom group 2 )  thought 

that the i r  teaching patterns were moderat e l y  i n f luenced 

by the way s c i ence wa s taught a t  High S chool ( Append i x  

I ) . 

The genera l p i cture here i s  tha t , a lthough the y ea r - one 

teachers perce i ved tha t the i r  tea c h i ng patterns were i n f luenc

ed somewhat by s c i ence curri culum t ra i n i ng they a l so perceived 

tha t the i r  teaching patterns were i n f luenced by a var i ety 

o f  other factor s . 

A general  summa ry of the r e s u l t s  reported i n  t h i s  chapter 

fol l ows . 
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SECTI ON I l l 

SUMMARY OF RESULTS : TEACH ING PATTERNS 

Thi s sect i on present s a genera l s ummary of the resul t s  report 

ed i n  thi s  chapter . 

Lecturer-recommendat i ons 

For func t i ona l transact ions , the averaged recommendat ions 

of the l ecturer s we re that: the h ighe s t  amount of l e s son t ime 

shou ld be s pent on operat i on about the subj ec t  matter o f  

s c i ence , f o l lowed by inte l lectua l i za t i on about s c i ence , 

wi th l i t t l e  t ime be i ng recommended for informat ion d i s s em i na t 
ion ( about anyth i ng ) .  

For s tructura l t ransact ions the averaged recommendat i ons of 

the l ecturers we re that: the h i ghest amount o f  l e s son t ime 

shou ld be spent by the teachers - dea l ing with sma l l  groups 

of pupi l s  - f i r s t ly , a s  audi ence t o  sma l l  groups , s econd l y , 

a s  the targets of sma l l  groups , and t h i rdly , a s  emi t ters • 

to sma l l  groups . Next the empha s i s  wa s placed on the teache� · 

dea l i ng w i th ind i v i dua l pupi l s , and f i na l l y , the l e a s t  empha s i s  

wa s placed on the teachers • dea l i ng with the whol e  c l as s .  

The f ea tures that were s im i l a r  for the recommendat ions of 

mo� lecturer s were thab l i t t l e  t ime ( 1 0 % or l e s s  of the l e s son 

t ime ) wa s recommended for informa t i on d i s sem i na t i on ( about 

anyth i ng ) or the teacher ' s  dea l i ng w i th the who le c l a s s , 

whi l e  a h i gher percentage of l e s son t ime wa s recommended 

for i n t e l lectua l i z a t i on about s c i ence and the h ighe s t  amount 

of l e s son t ime wa s recommended for : 

i ) the teacher a s  aud i ence to mu l t ipl e pupi l s  and 

i i ) opera t ion about the subj e c t  ma tter of s c i ence . 
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Lecturer- transact ions 

The re were nar row rang e s  in the averaged teaching pa tterns 

o f  the ind iv i dua l lecturer s for 9 of the 1 2  funct iona l tran s 

a c t i on s  a nd f o r  8 of the 9 s tructura l transactions . 

The over a l l  teach i ng pattern o f  the l ecturers revea l e d  that 

for funct iona l transactions , a r e l a t ively h i gh amount of 

l e s son t ime ( over 2 9 % ) wa s spent on info rmation d i s semina t ion 

about the subject ma tter , *  and opera t i on about the s ubj ect 

matter whi le a moderate amount of l e s son t ime was spent giv i ng 

i nformat ion about orga n i z a t ion a nd i n t e l lectua l i z i ng about 

the subj ec t  matter , a nd l e s s  than 4 %  o f  the t ime wa s s pent 

on the other 5 funct i ona l trans a c t i on s . 

For s tructura l transactions the averaged l ecturer -transact ions 

revea led that the highe st amount o f  l e s son t ime wa s s pent 

a s  audience to sma l l  groups o f  pupi l s  ( 2 8 . 9 % ) , f o l l owed by 

the lecturer s :  

emi tt i ng to the who l e  c l a s s , 

emi t t i ng to indiv idua l pupi l s , 

a s  the targets of i ndividua l pupi l s , 

whi le very l i t t l e  l e s son t ime ( le s s  than 6 % )  wa s s pent � 
the targe� of the who l e  c l a s s , a s  aud i ence to the who l e  c l a s s , 

or on the other 3 s tructura l transact i on s . 

Lecturer -recommendat ions versus Lecturer- transac t i on s  

The averaged f unct i ona l transact ions wh i ch took place dur i ng 

the l ec turer s '  teach i ng s e s s ions were s im i l a r  to the i r  averag

ed recommend a t i ons in that:  

( i ) a r e l a t i ve l y  h i gh amount o f  l e s son t ime ( more than 

2 9 % ) wa s spent on operat ion about the s ubj ect matter ; 

( i i ) a modera te amount of l e s son t ime ( more than 1 4 % but 
l e s s  than 2 7 % ) wa s s pent on i nte l l ectua l i z a t ion about 

* Sub j ect ma tter = sci ence + sci ence teaching i n  the case o f  the actual 
transact i ons o f  the l e cturer s .  
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the subject matter , and 

( i i i ) l e s s  than 6 %  of the tota l l e s s on t i me wa s recommended 

for and spent on in forma ti on d i s semina t i on about 

soc i a t ion and inte l lectua l i z at i on about s oc i a t i on . 

For the l ec turer s , the averaged amount s  o f  l e s son t ime spent 

on informat ion d i s sem i nation about the subj ec t  matter and 

i nforma t i on d i s seminat ion about organi z at ion were apprec i ably 

h i gher than the i r  averaged recommendat ions wh i l e  the averaged 

t ime s spent on i nte l l ectua l i zat ion about the subj ec t  matter 

operat ion about the subject matter a nd operation about 

soc i a t ion were apprec i ably l ower than the i r  averaged r ecom 

menda t i on s . 

For s truc tura l transact ions the averaged amounts o f  l e s son 

t ime spent by the 5 lecturers as the target s  o f  individua l 

pupi l s , a s  aud i ence to mu l t iple pupi l s , or a s  aud i ence to 

the whol e  c l a s s  were very simi lar t o  the i r  averaged recommend 

a t ions . A l so , the averaged t ime s which they s pent a s  the 

ta rgets o f  the who l e  c l a s s , a s  aud ience to i nd i v idua l pupi l s , 

or a s  aud i ence to the whole c l a s s  a s  we l l  a s  the i r  averaged 

recommendat ions for these transactions were a l l  l ower than 

7 . 2 % o f  the l e s son t ime . 

Teacher- percept ions of lecturer- recommenda t i on s  

F o r  func t iona l t ransact ions both groups o f  t e a che rs perceived 

that the recommendat ion s of the i r  lec ture r s  we re that the 

h i ghe s t  amount o f  l e s son t ime shou ld be spent on operat ion 

about the subj ect matter of s c ience ; fol lowed by : i n t e l lect

ua l i z a t ion about the subject matter o f  s c i ence a nd tha t les s 

than 1 0 %  of the l e s son t ime wa s recommended for a l l  other 

functiona l transact ions except , in the c a s e  of group 1 ,  whe re 

i t  w a s  pe rce i ve d  tha t  1 5 . 9% of the l e s s �n t j me w a s  re commended 

for ope ra t i on a bo u t  o rga n i za t i on . 
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F o r  s t r u c t u ra l  t ra n sa ct i ons both g ro ups of  t e a che r s  pe rce i ve d  

tha t the i r  le c t u re rs re commended tha t the h i ghe s t  a mo u n t  Q f  

le s son t i me sh o u ld ce spe n t  by the te a che r a s  the t a rge t o f  

sma l l  gro ups of pupi l s , a mode ra te amou n t  of  le s s on t ime a s  

a ud i e n ce t o  mu l t iple pupi l s , a nd the le a s t  a mo u n t  o f  t ime a s  

a ud ie nce t o  the who le c la s s . 

Teacher -percept i on s  versus lecturer - re commendat i on s  

There were c lo s e  re semblances between the teachers 1 over a l l  

perceptions of the percentage s  o f  l e s son t ime recomme nded 

by the l ecture r s  for 8 of  the 9 f unct iona l transa c t ion s  

a nd 8 of  the 9 s tructural transa c t i on s . 

For group 1 there were close re semblance s between the averaged 

l ec turer- recommended t imes and the averaged group-percept ions 

of the se t imes for 6 of the 9 func t i ona l transact ions a s  

we l l  a s  for 6 o f  the 9 structura l transa c t ion s . 

For group 2 there were close resemblances between the averaged 

lecturer- recommended t imes a nd the averaged group- perceptions 

for 8 of  the 9 f unctiona l transact ions a nd 5 of  the 9 struc t 

ura l transac t i ons . 

Teacher -percept ions of Lecturer -transa c t ions 

G roup 1 

The averaged percept ions of group 1 we re that: the h ighe s t  amount 

of l e s s on t ime wa s spent dur i ng the i r  l ecturers 1 teachi ng 

s e s s ions on giving informat ion about the subj ec t  matter , 

f o l lowed by : operation about the subj e c t  matter , and inte l l 

ectua l i za t ion about the subj e c t  matter , a nd that l e s s  than 

1 0 %  of  the les son t ime wa s spent on the other 6 funct i ona l 

transact ions . 
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For structura l transactions the averaged percept ions of group 

were that: the h i ghest amount of l e s son t ime wa s spent by 

the i r  lecture r s  a s  aud i ence to mul t ipl e pupi l s ,  then a s  the 

targets of the who le c l a s s , erni t t i ng to the who l e  c l a s s  and 

a s  the targets of mu l t ipl e pupi l s , wh i le l e s s  than 1 0 % of 

the l e s son t ime wa s spent on the other 5 s tructura l tran s a c t 

i ons . 

Group 2 

The averaged percept ions o f  group 2 were that.t the h i ghest 

amount o f  l e s son t ime wa s s pent dur ing the teaching 

s e s s ions o f  the i r  l ec ture rs on opera t i on about the subject 

mat ter , f o l l owed by : inte l l ectua l i za t i on about the subject 

matter , i nforma t i on d i s semina t i on about the subject matter , 

and operation about orga n i z a t i on , wh i l e  l e s s  than 1 0 % of 

the l e s son t ime wa s spent on the other 5 func t i on a l  transact

i ons . 

For s tructura l transactions the averaged percepti ons of group 

2 we re that: the h i ghest  amount of l e s s on t ime wa s spent by 

the i r  l ecture r s  emi t t i ng to the whol e  c la s s  fol l owed by the 

l ecture r s : a s  the target s of mu l t ipl e pupi l s , a s  the targets 

o f  the who l e  c l a s s , a nd emi t t i ng to mu l t iple pupi l s , whi l e  

l e s s  than 1 0 %  o f  the l e s son t ime wa s s pent o n  t h e  other 5 

s tructura l transact ions . 

Teacher - percept i on s  of l ecturer - transact ions versus actua l 

l ec turer- transact i ons 

For f unctiona l transact ions the teachers ' overa l l  percept i ons 

of the trans a c t i ons of the l e ct u re rs bore c lose re semb l ances 
to the averaged l ecturer - transact i ons i n  6 cases a nd var i ed 

apprec iably i n  6 of  the 1 2  c a s e s . 

For s tructura l transact ions the averaged perceptions of the 

teacher s showed appre c i able va r i a t i ons f rom the averaged 

t i me s o f  the lecturer s for 6 of the 9 trans a c t i ons . 
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Group 1 

For group the averaged group- percept ions of the amount s  

of time spent o n  func t iona l transactions dur i ng the i r  l ectur

e r s ' teaching s e s s ions showed c lose re semblance s to the 

averaged transact ions of the i r  lecturer s in 7 c a s e s  and var i ed 

s i gni f icantly in 5 cases. 

For 

of 

s tructura l transact ions the 

the s t r u c t u ra l  t ime s 

s igni f i cantly f rom the averaged 

in 6 of the 9 c a s e s . 

Group 2 

averaged 

of the i r  

group-per cept ions 

lecturers var i ed 

t ime s of the se lec turer s 

For func t i ona l transact ions the averaged percept i on s  o f  group 

2 s howed c lose resemblances to the averaged t imes spent duri ng 

the i r  l ec turer s ' teach i ng s e s s i ons i n  6 c a s e s  a nd s howed 

a pprec i able var i at ions f rom the averaged t imes of the i r  

lecture r s  in 6 c a s e s . 

For s tructural transact ions the averaged pe rceptions o f  group 

2 showed appreciable var i a t i on s  f rom the averaged t ime s 

o f  the i r  l ecturer s  for 6 of the 9 tra n s a c t i ons . 

Teacher_ percept ions of the i r  "pr e - co l l ege " s c i ence teacher s '  

tran s a c t i ons : 

The averaged teacher -percept ions o f  the teach ing patterns 

o f  the i r  hpre - co l l ege" s c i ence t ea cher s were very s im i l a r  for 

both groups of teacher s .  

For funct ional transa c t i ons , both groups of teachers percei ved 

that the h i ghe st amount of l e s son t ime wa s spent giv i ng 

informa tion about s c i ence , fol lowed by : 

i ) inte l lectua l i z at ion about s c i ence ; and 

i i ) opera t i on about s c i ence ; wi th l e s s  than 1 1 t> of the 

l e s son t ime be ing spe n t  on the other 6 functiona l 

transa c t i ons . 
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For st ructural trans a c t i ons the averaged percept ions of both 

groups of teacher s were that: the h i ghe st amount of l e s son 

t ime was spent by the i r  " pre-col lege " teachers f i r s t ly, emi t t 

i ng to the who le c la s s ; second l y , a s  the targets of the who le 

c l a s s ; a nd thirdly , emi tt i ng to mu l t iple pupi l s  1 whi l e  l e s s  

than 9 %  o f  the l e s son t ime wa s spent on the other 6 s tructura l 

transac t i on s . 

Teacher-recommenda t ions 

The recommended functiona l  and s truc tura l t ra n s a c t i on s  of 

both groups of teachers were very s im i l a r . 

For funct i ona l trans a c t i on s , both groups o f  teacher s r ecom

mended that the h i ghe s t  amount of l e s son t ime be spent on 

operation about s c i ence , fol l owed by i n t e l lectua l i z a t i on 

about s c i ence , w i th l e s s  than 1 1 %  of the l e s son t ime being 

recommended for the other 7 funct i ona l trans a c t i on s . 

For structural transac t i on s , both groups of tea cher s recom

mended moderate amounts of time ( 1 1 %  to 1 8 . 6 % )  for the teacher: 

emi t t i ng to the whol e  c l a s s ,  

a s  the target of ind i v idual pupi l s , 
a s  the target of mu l t ipl e pupi l s , and 

a s  aud i ence to mu l t iple pupi l s , whi le 1 0 %  or l e s s  

of the l e s son time w a s  recommended for the teacher' s : 

- emi t t i ng to i nd i v i dua l pupi l s , 

- emi tt i ng to mu l t ipl e pupi l s , 

- be i ng aud jence to ind i v i dua l pupi l s  or 

- beirq aud:ie nc e  to the who le c l a s s . 

Teacher -recommendat i ons v i s- a- v i s  a l ter nat i ve s : 

For both groups of teachers the averaged recommendations 

for the functiona l a nd structura l behav i ours that are 

appropr iate f or the teach i ng of e l ementary s c i ence were mos t  

s imi lar t o  the group-percept i ons of the teach i ng patterns 

tha t  we re re c omme n d e d  by the j r le ct u re rs for the te a ch i ng of 

e lementary s c i ence . 
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The averaged recomme nda tions of both groups of teachers 

a l so resembled the grouo-percept i ons of  the teaching patterns 
of the i r  respective lecture r s , a nd the averaged 

recommendat i ons of the i r  respect ive lec turer s . 

The teaching pa tterns wh ich the averaged recommenda t i on s 

of both groups of teacher s re sembl ed lea s t  were the i r  res pect 

ive perceptions of the teaching patterns o f  the i r  "pre - co l lege " 

s c i ence teacher s , and the averaged tea c h i ng patterns o f  the i r  

l ec turer s . 

Teacher- transact ions 

The averaged tea c h i ng 

were a lmos t  i dent i c a l  

transac t i on s . 

patterns of both groups o f  teachers 

for both funct iona l a nd s tructur a l  

For the funct iona l transact ions o f  both g roups o f  teache r s :  

the high e s t  am:::> u n t  o f  le s s on t ime w a s  s pe nt on operat ion about 

s c i ence , fo l lowed by : informat ion d i s s eminat ion about s c i ence ; 

a nd i n f ormat ion d i s seminat ion about organi z a t ion , w i th l e s s  

than 1 0 % of the l e s son t ime be i ng spent o n  the other 6 tran s 
a c t i ons . 

For s tructura l t ransa ct i on s  both g roups of teachers spent 

the h i ghe s t  amount of l e s son t ime a s  aud i ence to mul t iple 

pupi l s , f o l lowed by : emi t t i ng to the who l e  c la s s ; and 

em i t t i ng to ind i v i dua l pupi l s  with l e s s  than 1 0 % o f  the l e s son 
t ime be i ng spent on the other 6 tra n s a c t i on s , a nd the l e a s t  

amount o f  t ime be ing spent a s  t h e  targets of the who le c la s s . 

Teache r - transact i on v i s - a- vi s a l terna t i ve s  

i the overa l l  tea c h i ng pattern of the teacher s w a s  

most s im i l a r  t o  the overa l l  teaching pa ttern o f  the 

lecture r s  f o r  both funct iona l and structur a l  transa c t -

i ons ; 

( i i ) the averaged teaching patterns of both groups o f  

teacher s were m o s t  s i m i l a r  to t h e  averaged tea c h i ng 

pa tte rns of the i r  respect ive l ecturer s . 
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( i i i ) The funct i ona l patterns of 1 5  of the 2 0  teache r s  were 

mos t  s im i lar to the averaged func t i ona l pa tterns of 

the i r  respe c t i ve lecturer s . 

( iv ) The average structura l pa tterns of 1 8  of the 2 0  

teachers were most s im i l a r  to the averaged s tructura l 

pa tterns of the i r  respe c t i ve l ecturer s . 

Teacher -attr ibu t i on o f  tea c h i ng pat terns to s c i ence curr i cu lum 

t r a i n i ng 

For both groups o f  teachers ( those who rece i ved spaced 

curr i culum t ra i n i ng a nd those who rece ived ma s sed curri culum 

tra i n i ng ) teach i ng patterns of the member s  were a t t r i buted 

to var i ous factor s i nc lud i ng the tea c h i ng patterns tha t were 

recommended by the co l l ege l e c ture r s , those that were employed 

by the l ec ture r s , those that were employed by the i r  s c i ence 

teacher s a t  s chool and those that were employed by pee r  

teacher s . I n  some c a s e s  tea c h i ng patterns were a l s o  thought 

to be i n f luenced by Univer s i ty or work expe r i ence , knowl edge 

of the c l a s s , a nd the pol i c i e s  and expectat i on s  of the schoo l s . 

Commen t s  

( i ) A lthough t h e  lecture r s , a s  a group , recommended a 

pattern of teachi ng h igh i n  operat i on about s c i ence 

and teache r - i nterac t i on w i th sma l l  groups ; a nd low 

i n  informat i on d i s semination and teacher - interact ion 

w i th the who le c l a s s ; during the i r  own teach i ng 

s e s s i ons the averaged amount s  o f  t ime spent on i nform

a t i on d i s s em i na t i on about the subj ect mat ter a nd emi t t 

i ng to the whol e  c l a s s  were appre c i ably h i gher than 

the i r  averaged recommendat ions . 

( i i ) For both groups o f  teacher s , the averaged percept i ons 

of the recommendat i on s  of the i r  l ecturers bore c lose 

re semb lances to the avera ged recommendations o f  the i r  

lecture r s . However , the i r  averaged percept i ons of 
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the a c tua l transact ions of the i r  lec ture r s  we re not 

as a ccura te - par t i cu l a r l y  in the ca se of s tructura l 

transactions . 

( i i i ) The recommended teaching patterns o f  both groups of 

teachers were very s im i l a r  to the i r  averaged percept

ions of the recommendat ions of the i r  lecturer s .  

( iv ) The averaged teachi ng patterns of both groups of teach

e r s  were most s imi l a r  to the averaged teac h i ng patterns 

o f  the i r  l ecture r s . However , in the ca se of operat ion 

about s c i ence the averaged teach i ng patterns of both 

groups were more in keeping w i th the averaged "recom

mendat ions• of the i r  lecturer s .  

( v ) The averaged prof i l e s  for both g roups o f  teacher s 

were very s imi lar for : 

( a )  the i r  averaged perceptions of the teaching patterns 

of the i r  " pr e - c o l l ege" s c i ence teache r s , 

( b )  the i r  averaged recommendation s  a nd 

( c )  the i r  own ( averaged ) tea ch ing pattern s . 

The se , a nd o the r i ss ue s  a re e xam i ne d  mo re f u l l y  i n  the fo l l ow 

i ng chapte r wh i ch dea l s  w i th a d i sc u s s i on o f  the f i nd i ng s  a nd 

conc l u s i on s  of the s t u d y . 
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CHAPTER 6 

DISCUSSION AND CONCLUSIONS 

Thi s  chapter d i scusses  the f i ndings o f  the s tudy i n  l i ght 

of the i s sues r a i sed in Chapter 2 .  In the proc e s s  it take s 

into account some relevant f i ndings o f  other stud i e s  and 

certa in per t i nent theoret i c a l  con s i dera t i ons . The chapter 

a l s o  d i sc u s s e s  the educa t i ona l impl icat ions of the f i nd i ng s  

and comment s on the l im i ta t ions of t h e  s tudy . F i na l ly , the 

conc l u s ions drawn f rom the s tudy are pre sented . 

Di scuss ion -Teaching Competenc i e s  

W i th respect t o  mas sed a nd spaced preservice tra i n i ng i n  

s c i ence teaching and the subsequent teach i ng c ompetenc i e s  

of year - one teachers 3 i s sues were rai sed in Chapter 2 , vi z :  

i use i n  teaching of c ompetenc i e s  presented during 

tra ining ; 

( i i ) 

( i i i ) 

extent of attribut ion to tra i ning of the c apabi l i t y  

t o  u s e  such competenc i e s  i n  s c i ence tea ch i ng ; 

extent to which s ucce s s  leve l s  i n  the various compet 

enc i e s  contr ibuted t o  overa l l  l eve l s  of succe s s .  

I n  the f i e l d  o f  e l ementa ry teacher educat ion much resea rch 

ha s been conduc ted in the a rea of teacher acqu i s i t ion and 

use of spec i f i c  ski l l s  and competenc i e s  but few stud i e s  have 

focused on the e f fects of pre service t r a i n i ng on subsequent 

teach ing performance . 

Within the conf ines of the usua l short - term focu s , previous 

research into the train ing of e l ementary s c i ence teacher s  

ha s shown that trai ning in spe c i f i c  ski l l s  and competenc i e s  

genera l l y  r e s u l t s  in teacher acqu i s i t ion and / or use of the se 

sk i l l s  and competenc i e s  i n  c l a s s room s i tuat ions ( Wi l son , 

1 9 6 7 ; Bre i t  a nd Butt s ,  1 9 6 9 ; Harr i s  et a l. ,  1 9 7 0 ;  Newport 
and McNe i l l , 1 9 7 0 ; Sabu lao 1 9 7 3 ;  Jaus , 1 9 7 5 ;  Brown , 1 9 7 7 ;  
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Campbe ll and Okey , 1 9 7 7 ; Cotten e t  a l ., 1 9 7 8 ; B luhm , 1 9 7 9 ; 

R i l ey , 1 9 7 9 ; Z e i t l er , 1 9 8 1  ) .  I n  th i s  respec t , the pre sent 

s tudy , though of longer durat ion , ha s proven to be no except

ion . For both " ma s s ed tra i ned" and " spaced tra i ne d "  teacher s , 

the averaged leve� of succe s s  in the 4 7  competenc i e s  pre sented 

dur i ng tra i n i ng wa s reportedly " h igh " - i n  thi s  case , a f ter 

they had spent 6 months as yea r - one teacher s .  Moreover , 

capabi l i ty to practi se these competenc i e s  wa s a l so a t t r i buted 

to preservice t r a i n i ng . The l eve l s  o f  succ e s s  i nd i cated 

by both g roups of teache r s  for the 40 gene r a l  competenc i e s  

were , o n  the average , " pa r t l y "  a t t r i buted t o  preservice tra i n

i ng , whi l e  the l eve l s  i nd ic a ted for the 7 per s ona l competenc

ies were " ve ry much• a t t r i buted to preservice t r a i n i ng by the 

" spaced t r a i ne d "  teachers a nd " pa r t l y "  a t t r ibuted to pre s erv

ice tra i n i ng by the " ma s s ed t r a i ned" teacher s .  

Over a nd above thi s , the yea r - one teachers a l so i nd icated 

that practisi ng the compe tenc i e s  pre sented d u r i ng preservice 

tra i n i ng d id enhance the i r  overa l l  l evel of succ e s s  as s c ience 

teacher s .  Both groups of teache r s  i nd i ca ted that the " high"  

( averaged ) level s  of s ucce s s  that they perceived themse lves 

to be expe r i en c i ng i n  the 4 7 competenc i e s  had a " h i gh "  level 

o f  inf luence on the i r  overa l l  l evel o f  s ucce s s  as s .c ience 

teache r s . 

Thus despite the combi ned impl icat ions of Wat son ' s P r i n c i p l e s  

of F requency and Recency , a nd Thornd i ke ' s L a w  o f  Exe r c i s e  

vi z :  that learn ing i s  enhanced more b y  ma s sed pra c t i ce than 

by s paced pra c t i ce the pre sent s tudy has shown , at l e a s t  

a s  far  a s  the teacher s  themse lves percei ved the i r  s ucce s s , 

that ma s sed curr iculum tra in ing shows no s i gni f i cant advantage 

over spaced curr iculum t r a i n i ng w i th re spect to teache r - u se 

of competenc i e s  prov ided during preservice 
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tra i ning . On the contrary , the averaged scores o f  the " spaced 

tra i ned" teachers y i e lded h i gher mean s cores than those of 

the "mas sed trained " teachers for : 

( i succ e s s  l eve l s  i n  t h e  competenc i e s  provided during 

tra i n i ng , 

( i i ) 

( i i i ) 

a t t r i but ion of the se l eve l s  of s ucce s s  to t r a i n ing , 

a s  we l l  a s  for 

the inf luence of the se l eve l s  of succ e s s  on the i r  

overa l l  l eve l of sci ence teach i ng . 

However , the h i gher succe s s , a t t r i but ion a nd i n f l uence mean 

scores of the " spaced t r a i ned " teache r s  coul d  be pos s ibly 

due to the fact  that the " spaced t ra i ne d "  teache r s  received 

sc i ence - spec i a l i st t ra i n i ng i n  a dd i t ion to the i r  s c i ence 

cur r i culum programme whereas the " ma s sed tra ined" teachers 

were the non - s c i ence - spec i a l i s t s  and received only the sci ence 

curr i cu l um programme . 

Clearly , these conc lus ions can not be carr ied too f a r . The 

onl y  c r i t e r i on of succe s s  employed here ha s been the teacher s ' 

own perceptions of succe s s . Conce ivably , the se percept ions 

may have been d i storted . Other l e s s  subj ective c r i t e r i a  

might y i e l d  d i f ferent re s u l t s  Aga in there i s  n o  guarantee 

of correspondence of ' s tandard ' among the teacher s .  The 

i nd ividua l percept ions of s tandard may have been quite at 

var iance w i th one another . F i na l l y , the sma l l  s i ze o f  the 

sample makes genera l i zat ions beyond the spec i f i c  case ha zard

ous , i f  not impo s s ible - an i s sue germane to the rema i n i ng 

results  a l so . 

In the pre sent s tudy i t  i s  s i gni f i cant that proce s s  ski l l s  

featured predom i nantly among the competenc i e s  that were mos t  

high ly attr ibuted to training by the f i r s t - year teache r s  
a s  a group . Among the 1 0  - 7 per tai ned t o  proc e s s  sk i l l s . 

Of the se 7 - one ( i tem 3 6) invo lved the e va l ua t ion o f proces s  

ski l l  acqu i s i t i on i n  chi ldren . S ix ( i te m s  2 5 , 2 6, 2 8 , 2 9 ,  3 0 ,  

and 3 2 ) perta ined to the teaching of proc e s s  sk i l l s .  
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Capabi l i ty t o  per form a l l  7 o f  these competenc i e s  were 
" very m uch'� a t t r ibuted to preservice t r a i n i ng i n  sc ience teach-

ing . Succ e s s  leve l s  in a l l  7 of the se competenc i e s  were 

reported ly " high" a nd leve l s  of succe s s  in a l l  o f  the s e  7 

compet enc i e s  were reported to have " h igh" l eve l s  of inf luence 

on the overa l l  level of succe s s  of the f i r s t - year s c i ence 

teacher s .  

I t  i s  a l so noteworthy that " teach i ng pupi l s  to observe 

( i tem 2 6 ) - wa s among the 5 competenc i e s  whose succe s s  leve l s  

were reported t o  have the highest leve l s  of inf luence on 

the over a l l  l eve l o f  succe s s  o f  the yea r - one teacher s .  Thi s  

l a s t  observation i s  not a l together surpr i s i ng s i nce the N ew 

Z e a land ' s  I nfant to Standard 4 S c i ence S y l labus ( which mos t  

teache r s  u sed ) i s  inqu i ry -based a nd proc e s s -ori ented , a nd 

the development of proce s s  ski l l s  such a s  " mea suring , c l a s s 

i fy ing , inferr i ng , pred ict ing outcome s "  and the l ike , depend 

predominantly on the pupi l s ' abi l i ty to observe . 

The other 4 competenc i e s  whose s ucce s s  l eve l s  were reported 

to have the highe s t  leve l s  of inf l uence o n  the sc ience teach
ing succes s of the yea r-one teachers were e i ther concerned 

w i th 

or 

1 6 )  • 

i )  c l a s s  management a nd control ( i terns 1 0 a nd 1 1  ) ; 

( i i )  programme a nd l e s son plann i ng ( i tems 1 3  a nd 

The se f i nd ings i nd i cate that for both g roups of teacher s 
pos i t i ve t ran s f er * of t ra i ning wa s perceived to have occurred 

w i th re spect to the teach ing competenc i e s  provi ded during 
pre serv ice trai ning . Th i s  wa s however ,  c learly intended 
s i nce the overa l l  obj ectives o f  the s c i ence curr i culum t r a in i ng 

programmes were the same a s  thos e  of the New Z e a l a nd ' s  Pr imary 

S c i e n ce S y l l a b u s  - I n fa n t s  t o  S t a nd a rd 4 ( page 4 13 ). Wh i le s im i la r  

i ntent ions have not a lway s  been rea l i z ed through t r a i n i ng 

programme s ,  Bronf enbrenner provides an explana t i on o f  why 

they mi ght be expected to be : -

7 h e  d e v e l o pmental p o t e n t � a l  o t  a � e tt � n g  � �  
� n c � e a � e d  a �  a tun c t � o n  o t  t h e  numRe� o t  � up p o � t 
� ve l � n k �  e x � � t�ng R e t we e n  that � e t t � n g  and o th e �  
� e t t � n g �  . . .  · ( Bronf enbrenner , 1 9 7 9 ; p .  2 1 5 ) . 

* Montgomery ( 1 9 5 3 ) a l so reported no s i g n i f i ca n t  d i f f erences between pos i t i ve 
t r a n s fer i n  sub je c t s  who recei ved pra c t i ce d i s t r i bu ted over d i f ferent t i me 
i nterva l s . 
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A l so , ea r l i er theor i st s  such a s  Thornd ike and Woodworth ( 1 9 0 1 ) *  

and Gagne ( 1 9 6 2 ) , a s  we l l  a s  the research f i nd ing s of E l l i s  

( 1 95 8 ) a nd He a th ( 1 959 ) support the idea that po s i t ive 

transfer is enhanced to the extent tha t e l ement s w i th i n  the 

l earning s i tuat ion are the s ame as the tasks requi red in 

the new s i tuat ion . 

I f  i t  can be a s sumed that the perceptions of  the teachers 

o f  the i r  own succes s  ref l ec ted to s ome extent " rea l "  succe s s , 

i t  woul d  appear that the c lose al ignment of the overa l l  

obj ectives o f  the train i ng programme s t o  those o f  the teaching 

s i tuat i on s  i nto which the graduat e s  of these programme s  were 

subsequen t l y  placed , f ac i l i tated pos i t ive transfer . It must 

be men t ioned too that both programmes of  tra ining were compet

ency -ba sed and pre service teachers d i d  not " pa s s  the course" 

unt i l  evidence wa s s hown that the d e s i red competenc i e s  had 

been acqu i red . 

As  a f ina l note i n  t h i s  s ection the r e s u l t s  obt a i ned for 

certa in competenc i e s  wa rrant some d i s c u s s ion i n  the i r  own 

r i ght . 

F i r st , the organ i za t iona l structures of  s ome s choo l s  prevented 

teache r - use of  certain competenc i e s . Two teache r s  reported 

that c ompetency in col l aborat i ng with the S c i ence Re source 

Teacher wa s " not a pp l i cabl e "  because there were none . For 

the s ame rea son , six reported competency in bene f i tt i ng f rom 

c o l l abor a t i ng with the Head of Sc i ence Depa rtment wa s " not 

app l i cabl e " . 

Second , because of the orga n i z a t i ona l pra c t i c e s  o f  s ome 

s choo l s  s ome teache r s  were not required to use certain compet 

enc ie s . Three teacher s were not requi red t o  w r i te progre.s s  

reports for member s  of the i r  

done b y  the team - l eader in 

s c ience dasS2s because th i s  wa s 

charge of s c i ence . One other 

teacher ( teacher 1 5 )  reported never having to exe r c i s e  her 

* Reported by Buge l s k i  ( 1 9 5 6 ) 
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own j udgement over how to use the sc ience syl labu s . I n  thi s  

par t i cu l a r  case a l l  s c i ence activi t i e s  were planned by a 

" s c ience committee"  ( u s i ng the idea s submi tted by a l l  member s  

of the team ) . Fol l owing thi s ,  the s c i ence team- leader present

ed the " i ntroductory l e s son" to a l l  s tudents i n  " the team

teaching section" , a f ter whi ch the other team - teache r s  took 

the i r  own par t i cu l a r  groups for the ( pre-planned ) f o l low

up l e s sons . 

The s e  f i nd i ng s  of the i n f luence of what Lund g re n  ( 1 9 7 2 ) has 

c a l led " f rame f actor s "  are i n  keeping w i th the theoret i ca l  

postulat ions o f  Mor r i s  ( 1 9 6 9 ) 1  the rea l - l i f e  exper i ence o f  

Koh l ( 1 9 7 1  ) ; the reports o f  Hanson a nd Herr i ng ton ( 1 9 7 6 ) ;  

and the research f i ndings of Batter s by ( 1 9 8 1 ) which each 

evince that the behaviours of teache r s  can be c i rcum s c r i bed 

by the par t i cu l a r  organ i z a t i ona l or educationa l demand s of 

the s choo l s . 

Thi rd , the deve lopmenta l  l evel of a c l a s s  o f  pupi l s  reportedly 

prevented the u s e  of certa i n  c ompeten c i e s . Teacher 1 1  , who 

taught new-entry a nd infant s , reported that helping pupi l s  

deve lop concept s i n  s c ience ( i tern 2 4 )  ; teaching pupi l s  to 

hypothes i ze ( i tem 3 1  ) ; or teach ing pupi l s  to expe riment 

( i tem 3 2 ) were " not appl icable"  to her c l a s s  l eve l . Accor d i ng 

to Pi aget ' s  theory of " Deve lopment and Learning " , mos t  pupi l s  

a t  such an age wou ld s t i l l  be a t  the pre - operationa l s tage 

a nd thus be unable to per form " h igher order " proces s  s ki l l s  

s uch a s  hypothe s i z ing a nd exper imentat ion . 

other teacher who taught new -entry a nd i nfants 

However , the 

( teacher 5 )  

2 4  and 3 2  r eported " average " amounts of succe s s  f or i terns 

a nd a " low" l evel of suc c e s s  for i tem 3 1 . 

A s  a point of i ntere s t , teacher 1 1  had a "we l l  reg imented" 

c l a s s  where the pup i l s  genera l l y "did as  they were told"  

wherea s teacher 5 had a c l a s s  w i th "a  mind of its own " and 

g i ven to f requent d i gr e s s i ons away f rom the ta sk a t  hand . 

For example dur i ng an a c t i vi ty s e s s ion on "mag t\Q. t i sm " , i n s tead 
of separating the obj ects  ( prepared be forehand by the teache r ) 
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into magne t i c  a nd non-magne t i c  groups a l l  but a f ew member s  

of th i s  c la s s  " went f i sh i ng" for magne t i c  obj ects  w i thin 

the c la s s room a nd proceeded to pu l l  the i r  " catche s "  ( cha i r s , 

s crews , key s , paper c l ips , other magnets etc ) around the 

room for the other members to v i ew . Some c l a s s  member s  a l so 

s ucceeded in mak i ng magne t i c  boa t s  ( made f rom paper and pins ) 

s a i l  on the s urface of wa ter i n  an ac{quar i um a s  we l l  a s  " up 

the s i de s "  of the a1qua r i um .  Whether a " f ree " c la s s room 

a tmo sphere i s  more conduc ive to exper imentat ion a nd concept 

format ion in infants is a top i c  r ipe for a nother re search 

proj e c t . Howeve r , a ccord ing to P i aget hims e l f  ( 1 9 6 4 )  the 

research f indings of Laurendeau a nd P i na rd have shown that 

the ment a l  deve l opment o f  chi ldren can be " sy s tema t i ca l ly 

delayed " . Teacher 5 ,  inc i denta l l y , wa s a sc ience- spec i a l i s t  

a nd teacher 1 1  wa s not . 

Fourth , for 1 

k i t  prepared 

genera l competency - u s i ng the s c i ence teaching 

a t  Teachers Col l ege the year-one teacher s ,  

a s  a group , were exper iencing the i r  l owe s t  l eve l s  of succe s s . 
Exa c t l y  why t h i s  shou ld have been the c a s e  i s  not known but 

one probable explanat ion i s  that because of the predominantly 

enqu iry-ba sed , " hand s -on" * nature of the ki t ' s  a ct i v i t ie s , * *  

the teachers themselves may not have had enough control over 

the teach ing s i tuation a s  they woul d  have l iked . I t  must 

be ment i oned that the ave raged s cores of the ent ire group 

of tea cher s indicated that - contro l l i ng pupi l s  dur ing s c i ence 

c l a s se s  - had t h e  highest leve l of inf luence on the ir over a l l  

l eve l o f  succes s .  Next h i ghest  in inf luence were - organ i z ing 

pupi l s  dur i ng s c i ence l e s sons ( i tem 1 0 ) ; plann i ng the s c i ence 

programme ( i tem 1 3 ) ;  prepa r i ng s c i ence a c t i v i t i e s  ( i tem 1 6 ) ;  

a nd tea ch i ng pupi l s  to obs erve ( i tem 2 6 ) . These competenc i e s  

are vi  ta l t o  the succe s s  of a n y  i nquiry-oriented teach ing 

wh i c h  f requently neces s i ta t e s  i ndependent pupi l and / or group 

work . 

F i na l l y , i t  wou ld appear that the teacher ' s  own knowledge 

and under s tand i ng of s c i ence were not , they thought , the 

maj or factor s in determ i n i ng the i r  succe s s  a s  sc ience teacher s . 

* Pupi l s ' hands 
* *  The prepa r a t i on o f  a s c i ence t e a c h i n g  k i t  \va s  pr ima r i l y  i n tended as an 

exe r c i s e  to deve l op the t ea c h e r s ' s k i l l s  in prepa r i ng s c i e n c e  a c�i e s  
l rr e s pe c t i ve o f  wh e t h e r  o r  not t h e s e  a c t i v i t i e s  were s ubsequent l y  used 
i n  the c l a s sroom . 
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Al though the averaged scores of both g roups o f  teachers 

i nd i cated that the i r  own knowl edge and und e r s tand i ng o f  

e l ementa ry schoo l sc ience h a d  a " high"  l eve l o f  inf luence 

on the i r  s c i ence teach i ng succe s s , the i r  own abi l i ty to teach 

s c i ence wa s thought to have a h i gher leve l of i n f luence . 

Attention now turns to a d i scu s s ion of the r e s u l t s  for pre

s ervice t r a i ni ng in s c i ence tea c h i ng and the subsequent teach

i ng patterns of the year - one teache r s . 

D i s cu s s ion - Teaching patterns 

Lecturer - recommendat ions 

At the par t i cu l a r  Teachers Col lege a t  which the f i r s t  phas e  

of the s tudy wa s conducted , empha s i s  wa s placed o n  prepa r i ng 

teachers for the a ctua l c l a s s room s i tua t ion . Consequen t ly , 

the overa l l  obj ect ives o f  a l l  s c i ence cur r i c u l um programme s 

( both ma s sed and spaced ) were ident i c a l  to the overa l l  obj e c t 

i ves of the New Zea land ' s  Primary Sc i ence Syl l abu s - I nfants · 
to Standard 4 ( page 4 1 3 ) .  

Because of thi s ,  i t  wa s not surpr i s i ng that " d i s covery learn

i ng "  wa s empha s i z ed a s  the d e s i red teaching pa ttern for the 

s tudent s of these programmes to adopt . 

Thi s  preference for " d i scovery"  tea c h i ng wa s a l so evident 

f rom the r e s u l t s  of the i nterv i ews with the sampl e  of s c i ence 

lecture r s . The interview r e s u l t s  revea l ed that the s c i ence 

l ecturer s ,  as a group , placed the greate s t  empha s i s  on 

ope r a t i on ( doing activi t i e s ) about s c i ence 3 9 . 6 % o f  the 

l e s son t ime , f o l l owed by inte l l ectua l i z a t i on ( promoting under

s ta nd i ng ) about s c i ence 2 3 . 7 4 % , whi le very l i tte l e s son 

t ime ( l e s s  than 3 . 5 % )  wa s recommended for giv i ng informat ion 

about any transact ion . 

S imi l a r l y , for the teacher ' s  role , the averaged recommend 

a t i ons g i ven by the lecture r s  favoured the teacher ' s  dea l ing 
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with sma l l  groups of pupi l s  - f i r s t l y , a s  aud ience to sma l l  

groups ( 2 7 %  o f  the l e s son t i me ) , second ly a s  the target of 

sma l l  groups ( 1 8 % ) ; and thirdly as the emi tter to sma l l  groups 

( 1 3 % ) . Th i s  wa s fol lowed by the teacher ' s  dea l i ng w i th 

i nd iv idua l pupi l s  ( 1 1 %  of the l e s son t ime a s  the target , 

7 . 9 % a s  the emi tter , a nd 7 . 1 % a s  aud i ence to individual 

pupi l s ) . F i na l ly the l ea s t  emphas i s  wa s placed on the teach

e r ' s  dea l ing w i th the who le c l a s s  - whether the teacher was 

the emi tter , the t arget o r  aud ience to the whol e  c l a s s  ( the 

averaged recommend a t i on s  of the l ecturers d i d  not exceed 

7 . 4 % of the l e s son time ) . 

I t  must be remembered , however , that the u s e  o f  descr i ptors 

f rom the Adam s ' I n s t rument i nd ic a t i ng the f un c t i ona l and 

s tructu r a l  t ransact ions wa s s omewhat a rt i f i c i a l  when compared 

w i th the " conven t i onal w i s dom o f  teachi ng " . The Adams ' system 

wa s an analyt i c  one w i th ( abstract ) categor i e s  ' logi ca l ly ' 

d e r i ved accor d i ng to " structure " a nd " func t i on " . *  Operat i on

a l i za t i on o f  these categor i e s  ( i . e .  u s i ng them in pra c t i ce ) 

enta i l ed e i ther : 

( i ) 

( i i ) 

( i i i ) 

the i nterpreta t i on o f  observed behavi ou r s  i n  the i r  

terms ; 

the t r a n s l a t i on o f  reported behaviours i nto the i r  

terms ( i . e .  perce i ved a nd recommended behaviour s ) ;  

or 

in the case of the i nterv i ews , educ a t i ng the i nter

v iewee i n  the mean i ng o f  the i r  terms . 

The l ec turers were there fore requi red to i nd i cate the spe ci f i c  

amount s  o f  l e s s on t ime which they thought e l ementary s c i ence 
teache r s  shou ld spend on 1 8  func t i ona l and structura l tran s 

act ion s , wherea s ,  i n  the actua l t ra i n i ng s e s s ions thi s wa s 

not the case . Dur i ng tra i ni ng , the recommended teaching 

pattern wa s couched i n  other terms . The empha s i s  wa s a lway s  

o n  " d i scovery l earning" a nd cou ld be summed up by the fol low-
ing , oft- repeated , i n j u n ct i on 

* D i s c u s s e d  in Chapt e r  3 .  
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Dur i ng tra i n i ng s e s s ions no t ime l im i t s  for examp l e  were 

spe c i f ied by the lecturers for transactions such a s : -

" - i nforma t ion d i s semina t ion about organ i z a t ion , 

- inte l lectua l i zat ion about organ i za t ion , 

- opera t i on about orga n i z a t i on , 

- informat ion d i s semina t i on about soc i a t i on , 

- int e l l ectua l i z a t ion about sociat ion , or 

- operat ion about soc i a t ion" . 

However , there wa s a s t rong empha s i s  on transact ions which 

cou ld be c l a s s i f ied a s : 

( i ) " operation about s c i ence" - doing a c t iv i t i e s  about 

( i i ) 

( i i i ) 

s c i ence ; 

" i nte l le c tua l i zat ion about s c i ence " - gett i ng chi ldren 

to think , reason , pred i c t , infer , a nd to answer " how" 

and " why" que s t i on s ; and 

" the teacher as aud i ence to sma l l  groups of pupi l s " . 

Conver s e l y , teachers were enj oined to s pend very l i tt le t ime 

i ) giv i ng i n f ormat ion , and 

i i ) dea l i ng w i th the who l e  c l a s s . 

Lecturer-pr a c t i c e  

Mos t  of t h e  above " recommend a t i ons" were a l so prom i nent i n  

t h e  actua l teach i ng patterns o f  t h e  l ec turer s . However , 

because they were vested w i th the task o f  t r a i n i ng woul d 

b e  teacher s ,  t h e  l ecture r s  them s e lves were faced w i t h  a dua l 

obj ect ive - to provide the teache r - tr a i nees with an instruc t 

iona l expe r i ence s imi lar t o  t h e  one a dvocated f o r  use i n  

the s c hoo l s ' c l a s s rooms wh i l e  a t  the same t ime providing 

them with as  much informat ion as  pos s i b l e  about the teaching 
of s c i ence . Th i s  they d i d . The sc ience cur r i c u l um tra ining 

s e s s ions \vere predomi nant l y  a c t i v ity -ba sed . However , dur ing 
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a c t iv i ty s e s s ions , whi l e the teache r s - to-be were occup i ed 

with par t i cu la r  a c t i vi t i e s , the lecturers themse lves were 

busy giving a s  many " po inter s "  as pos s ible about the tea c h i ng 

of s c ience - a c t i v i t i e s  that are sui table or unsuitable for 

chi ldren o f  a part icular a ge group ; act ivi t i e s  that coul d  

b e  used f o r  mot ivat i ng a c l a s s , or those that cou l d  b e  ea s i ly 

i ntegrated with other subj ect s ; how to change the l eve l s  

o f  d i f f i cu l ty o f  par t i c u l a r  t a s k s ; ques t i on s  tha t coul d  

b e  used t o  encourage the deve l opment o f  certa i n  proce s s  s ki l l s ; 

how to make teaching mater i a l s  f rom " j unk " ; what k i nd s  o f  

responses to expect , or not to expect ,  f rom c h i ldren of 

d i f f erent age groups ; how to make a part i cu la r  a c t i v i t y  

more open- ended etc , etc , etc . 

The se '' poi nter s "  were usua l ly d irected a t  i nd i v idua l s tudents 

but occ a s iona l l y they were d i rected a t  an ent i re g roup o f  

s tudent s or at the whole c l a s s . 

Dur ing a c t i v i t y  s e s s ions the lecturers were a l s o  bus y  answe r 

i ng student s '  ques t ions about s c i ence teaching a nd a ttempt i ng 
to e ff e ct a t t i tude changes i n  the s tudent s . Consequen t l y , 

the averaged amounts of l e s son t ime spent dur i ng the tea c h i ng 

s e s s i on s  o f  the lecture r s  on : 

i ) 

i i ) 

( i i i ) 

giv i ng informat ion about the subject ma tter , 

gi v i ng informa t ion about organ i za t i on , a nd 

emi t t i ng to the who l e  c l a s s , 

were a ppr e c i ably h ighe r than the i r  averaged recommendations , 

whi l e  the averaged amount s of l e s son t ime spent by the lectur 

e r s  emi t t i ng to sma l l  groups or a s  the ta rgeG of sma l l  groups 

were apprec i ably lower than the i r  recommendat i ons . 

I t  i s  noteworthy however , tha t the 3 2 . 5 % of l e s son t ime that 

wa s spent dur ing the teaching s e s s ions of the lectuers on 
giving informat i on about the subj ect ma tter wa s d i v ided 

thus 2 0 . 7 % - gi v i ng informat ion about sc ience teach ing ,  
1 1 . 8 % - giving informa t i on about s c i ence . 
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Add i t iona l ly , a l though i t  may appea r a s  i f  the l ecturers 

themselves s pent a good dea l of t ime giving informa t i on about 

the subj ect matter , in e s sence , thi s was not nec e s s a r i l y  

the case . Accord ing t o  t h e  instrument u sed f o r  the ana l y s i s  

of c la s s room i nteract ion i n  t h i s  s tudy , whenever informa t i on 

wa s given about the s ubj ect matter ( etc ) i t  wa s recorded 
. 

under i n forma t i on d 1 s semination about the subject matter 

( et c ) i rrega rd l e s s  o f  who wa s giving the informa t i on to whom 

l ecturer to s tudent , s tudent to l ecturer , or s tudent to 

s tudent . Thu s the funct iona l patterns of the lecture r s  were 

d etermi ned , to a certa i n  extent , by the s tudents whom they 

t aught . So a l so were the i r  s tructura l transactiona l patterns 

- depend ing on how of ten they became the targe t s  of ind ividua l 

pupi l s , o f  mul t ip l e  pupi l s , or of the whole c l as s . 

Thi s f i nd i ng 

Butt s  ( 1 9 7 2 ) 

teache r s  were 

i s  s omewhat in keeping w i th those of I rw i n  and 

where the instruc t i ona l behaviours o f  thei r  

shown t o  be inf luenced by the chi ldren whom 

they taught . 

I t  i s  a l so 

emi t t i ng to 

whol e  c l a s s , 

a ccount for 

noteworthy that a l l  l ecturers spent more t ime 

i nd ividua l  pupi l s  than emi t t i ng to e i ther the 

or to mu l t ipl e pupi l s .  Thi s  cou ld pos s ibly 

the fact that the a ctual ( averaged ) amount of 

l e s son t ime spent by the l ecturer s emi t t i ng to sma l l  groups 

wa s apprec i ably lower than the i r  averaged recommendat ion 

whi le the averaged amount o f  l e s son t ime spent emi t t i ng to 

i ndividua l pupi l s  wa s appreciably h i gher than the i r  averaged 
recommendat ion . 

The h igh ( averaged ) percentage of l e s son t ime spent by the 

lecturer s emi t t i ng to the who le c l a s s  ( 2 5 . 9 % a s  opposed to 

a recommended 7 .  4 % ) wa s par t i cu l a r l y  due to the fact tha t , 

prece4ding every workshop s e s s ion , there wa s a lway s  a seminar 

in which the pre service teache r s  were not divided into groups 

but were kept as a s ing le uni t . Because of thi s , whenever 

a l ec turer spoke to the seminar group - quest ioning , giving 

informa t i on , etc - he wa s automa t i ca l l y  emi t t i ng to the who le 

c l a s s . 
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Thus a l though the l ecturer s themse lves t r ied t o  provide the 

studen t s  with a teaching s i tua t i on s im i l a r  to the i r  recommend 

at ions , the de s i gn of the training s e s s ions ( seminar + work s 

shops ) ;  and the ba s i c  obj ectives o f  the programme ( equ ipp i ng 

student s with knowledge a s  we l l  a s  ski l l s  in s c i ence tea c h i ng , 

and e f f ect ing a t t i tude changes i n  the s tudent s ) a l so p la yed 

a part in shaping the i r  teaching patterns . 

I t  must be mentioned too , that the attempt s by the lecture r s  

t o  e f fect a t t i tude changes i n  the s tudents proved t o  be very 

fruitfu l . A l l  of the s tudent s i n  the samp l e  r eported a more 

pos i t i ve a t t i tude towards the teaching o f  s c i ence a f te r  

s c i ence curricu lum training than before . The fol lowing 

comment s ,  wr i tten by the s tuden t s  a t  the end of the i r  s c i ence 

curri culum cour s e s , bear test imony to th i s  fact : 

Teacher 4 :  

f'ly view o /- -1 ci e n c e  h a -1  changed c o n h i deft 
a gfy /-ftom a ve/ty na/t/t O W  view, -1 c i e n c e 
gein g ' l o o king a t  h pide/t-1 1 1  t o  a m u ch 
g /t o ade/t view, in cludi n g  the de velopment 
o /- p/t o c e ..IJ -6  �Jki ff..IJ , attitude ..IJ ,  c o mmun i c a t 
i o n  �Jkiff�J • • . . •  

Teacher 3 :  

&hen I entefted the c o u/t /J e  I th o u ght o /
Pftima /t y  S c ien c e  a ..IJ  a dftied u p  n a t u/te 
tagfe and the n o n - t o u c h a g f e  e q uipment 
k ept away in the g a ck c u pg o a ft d .  I know 
n o w  that IJ c ie n c e  c a n  g e ,  and h h o u fd ge 
a -1 ugje ct that app e a f -1  a g /t e a t  deaf to 
aff child/ten . 

Teacher 9 :  

H a ve chan ged m y  o pini o n  o /- S c ien ce . 
I t ' IJ  the /-iftht time I ' v e geen IJ U C C e iJ IJ/-uf . 
P /t O C e -6 .6  S kiff-6 a /t e  m o /te meaning/-uf than 
C02 + H 20 = H 2 C0 1 . S c i e n c e  ihn ' t  m y  /- a v o u /t 
ite IJ U g j e c t  aL a l l  g u t  it ' IJ  n i c e  t o  k n o w  I 
can tea ch it and n o t  k n o w  m u ch a g o u t it . 



Teacher 1 0 : 

Teacher 6 :  

I t ' �  n o t  aff Ph y � i c �  and Chem i � t � y j  
it c a n  Re inte�e � t ing a nd wo� thwhife 
in tinding o ut thing� I ne ve� kne w .  

I t e e £  that the emph a � i �  i �  n o w  o n  a 
p� o c e � �  � kif£ app� o a ch � athe� than chifd 
�en R e i n g  given a wh ole h o � t  ot t a c t �  
R e i n g  k n o wledge o�ientated . 
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The se f i nd i ng s  conf i rm those o f  Chr i st iansen ( 1 9 7 1  ) ;  Jaus 

( 1 9 7 5 ) ;  Campbe l l  and Okey ( 1 9 7 7 ) 1  a nd Bethe l ( 1 9 8 1 ) where 

it wa s found that teache r s  had more pos i t ive a t t i tudes toward 

the teaching of s c i ence a f ter t ra i n i ng for science teaching . 

Attention now turns to the teachi ng patterns o f  the year

one teache r s . 

Teacher -percept ions of lecturer -recommendat ions 

The r e s u l t s  o f  the s tudy revealed tha t the averaged teacher

percept i on s o f  the pa tterns o f  teach i ng recommended by the 

l ecturers for e l ementary sci ence teachers were very s im i l a r  

t o  the ( averaged ) recommendat ions made by the lecturers 

( F igure 3 5 )  • The perceptions o f  group 1 showed very c lose 

resemblances to the a veraged recommendat ions of their lecturers 

( lecturer s 1 a nd 5 )  for 6 o f  the 9 funct iona l transact ions 

as we l l  as for 6 of the 9 s tructura l transact ions ( F i gure 

3 6 ) .  For g roup 2 the a veraged perceptions showed c lose 

r e s embl ance s to the averaged recommendat ions of the i r  lectur

e r s  ( lecturers 1 - 4 ) for 8 of the 9 funct iona l t ransact ions 

and for 5 of the 9 s tructura l transactions . 

From these resul t s  i t  i s  evident that both 

one teacher s ,  to th i s  extent , " received the 

groups of year

mes sage " o f  the 

wa s not s pe l t  tra i n i ng programme even though the "mes sage " 

out by the lecturers i n  exact percentage s of l e s son t ime . 
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Moreover , the se s ame teachers reta ined th i s  "message" and 

were able to reproduce it a f ter they had spent 6 month s a s  

year -one teacher s .  

There are two impl i c a t ions here . F i r s t l y , i nc identa l learning 

took place . The c lose a l ignment o f  the averaged percept ions 

of both groups of teache r s  to the actua l ( averaged ) recommend 

a t ions o f  the i r  r e spec t ive l ecturers wou ld sugges t  tha t , 

during the tra i n i ng programme s ,  the teacher s  acqu i red inform
a t ion over and above wha t wa s actua l ly s a i d  by the lecture r s . 

I n  other words they were able to a scerta i n  certa i n  values 

held by the lecturers and r e f l ec t  them back i n  the somewhat 

a rt i f i c i a l  ( t ime-ba sed ) terms o f  the current s tudy . 

Second l y , what ever "message"  wa s learned f rom the train ing 

s i tuat ion wa s able to be s tored , and reproduced by the teach

ers a f t e r  a per iod o f  6 months had e l apsed . Thi s f inding 

con f i rms that o f  McDouga l l  ( 1 9 5 8 ) where , a f te r  a per iod of 

4 month s , subj ects  reta ined , a nd were able to apply ,  unde r l y 

i ng pr i n c i p l e s  of prev i ou s l y  learned mater i a l s  a l though , 

reca l l  o f  the genera l  knowledge of the or i g ina l l earning 

had decrea sed . 

Over and above thi s f i nd i ng , Jones and Koh ler ( 1 9 5 8 ) found 

that subj e c t s  tend to retain l ea rn ing mater i a l s  which are 

compat i b l e  w i th the i r  own par t i c u l a r  be l i ef s .  Thi s  phenomenon 

wou ld appear to be opera t i ng in the case of the se f i r s t - year 

teache r s . 

Teache r - recommendat ions 

The f i nd ing s of this s tudy showed that , for both groups , 

the averaged percept ions of teach i ng patterns that shou ld 

be empl oyed by e l ementary s c i ence teache r s  c losely re sembled 

f i r s t l y , the i r  averaged percept ions of the recommendat ions 

of the i r  l ecturer s ,  s econd l y , the i r  averaged percept ion s 

of the a c t u a l  teaching pat terns of the i r  lecture r s , and third

l y , the averaged recommendat ions of the i r  respec t ive lecturers 
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( F igures 5 2  a nd 5 3 ) .  

The que s t i on then , i s  whether or not the recommendat ions 

of the teachers themse lves were the result of s c i ence 

curr i cu l um tra i n i ng or whether the teachers pos s e s sed these 

particular bel i e f s  on entry to the trai n i ng programme? There 

a re 2 factors whi ch suggest the former . F i r s t l y , it is very 

s ign i f icant that the teachers ' overall recommenda t ions should 

resembl e  both lecturer-recommendat i ons and l ec turer - behaviours 

s ince thi s , in  e f fect , con s t i tuted the "mes sage " of the train

i ng programmes . During a l l  such s e s s ions , a l though there 

was a " do a s  we say" mes sage , there wa s a l s o  a decidedly 

" do as we ' re doing " empha s i s .  

Second l y , i t  i s  a l so high l y  signi f i cant that , of the 3 teach

ing patterns which the averaged recommendat i ons of both groups 

of teacher s  resembl ed mos t  - the greatest  degree of s imi l a r i ty 

wa s f ound between the averaged recommendat ions of the groups 

a nd their averaged percept ions o f  the recommendat ions of 

the i r  re spect ive lecturer s .  

The se two factors coupl ed with the wr i tten comments o f  the 

s tuden t s  ( al r eady d i scus sed ) woul d  sugge s t  that the tra i n i ng 

programme i t s e l f  wa s at lea s t  part i a l l y  respon s ible for shap

ing tea c h i ng patterns cons idered d e s i rable by the two groups 

of teacher s . 

Teache r -percept i ons of lecturer- transact ions 

Al though the averaged percept ions o f  both g ro ups of teachers 

showed c lose resemblances to the averaged f unct iona l a nd 

s truc tura l recommendations of the i r  lecturer s , the i r  averaged 

percept ions of the actual teach ing pa tterns of the i r  lecturers 

were not as accurate . I n  the case of group 1 , the averaged 

percept ions showed close re semblance s to the averaged transac t _  

ions of the i r  lecturers f o r  7 of the 1 2  funct iona l transa c t 

i o n s  but var i ed s i gni f i cant l y  f o r  6 of the 9 structura l trans 

act ions ( F i gure 41...) . The same wa s true for group 2 except 
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that , for f unctioa l  trans a c t i on s , the i r  averaged percept ions 

were s imi lar to the averaged transactions of the i r  l ecturers 

i n  only 6 of the 1 2  cases ( F igure 4 3 ) .  

One probable explana t ion for t h i s  phenomenon i s  that , duri ng 

train i ng s e s s ions , what the l ecturers sa id ma y have be e.n m o re 

obvi o u s  t o  the i nd i vi d u a  1 s tudent than what the lecturers 

did par t i cu l a r l y  during act ivity s e s s ions . Dur i ng a l l  

such s e s s i on s  the s tudent s worked in groups whi le the lectur

ers moved a round f rom group to g roup s omet imes t a l ki ng to 

i ndividual g roup membe r s , somet imes to t he ent i re group and 

s omet imes addres s i ng the whol e  c l a s s . Consequent l y , the 

i nd iv i dual teacher ' s  perception of the behaviours of the 

l ecturers wou ld be s omewhat c i r cumscribed by h i s  or her own 

preoccupa t i on w i th the l earning task . Further , whether or 

not anyone can accurately observe behaviour i s  l i kely to 

be a f actor of experi ence at doing so , or training to do 

s o . A number o f  researchers in the F lander ' s  tradi t ion , 

have demons t rated that teacher s  tra ined in Flander ' s  Interact-
ion Ana l y s i s  become more sk i l led at apply ing ( de s i rabl e ) 

F l anders d e f i ned behaviours ( see Dunk in and Bidd l e  ( 1 9 7 4 ) .  

Thi s  i s  not to imply that role mode l l i ng does not and can 

not take place a s  some o f  the later f inding s  wi l l  indeed 

s ugges t , merely to make the point that role mode l l ing might 

we l l  be f ac i l i tated by s y s tema t i c  training in the mode l l i ng 

proc es s . 

Teacher -percept ions of "pr e - c o l l ege " teacher -t ransact ions 

The resu l t s  of the study revea led that both groups of teacher s 
perce i ved the teach ing pa ttern o f  the i r  "pre-co l l ege " s c i ence 

teacher s  to be one predom i nated by : 

( i ) informat ion d i s seminat ion abo u t  the s ub je c t ma t te r  

( 4 0 - 4 7 . 1% o f  the le s s on t ime ) and 

( i i ) teache r - ta l k  that wa s addres sed to the who le c l a s s  

( 4 6 - 5 3% ) , with relat ive l y  l i ttle  opera ti on about sc ience 

( 1 0 . 4 - 1 2 . 9 % ) ,  or intel lectua l i z a t ion about sc ience 

( 1 1 . 6 - 1 3 . 1 % )  ( F igure 4 6 . 2 ) . 
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Th i s  predom i nant ly teacher-centered approach wa s par t i c u l a r l y  

marked in t:h2 c a se of the percept i ons of Teacher 1 8 ( Appendi x  

L )  where 1 0 0 %  of the c l a s s  t ime wa s perceived t o  have been 

spent by h i s  " pr e - co l lege " s c i ence teachers emi t t i ng to the 

whole c l a s s . S im i l a r l y , thi s s ame teacher perceived that 

h i s  " pr e - co l l ege"  s c ience teache r s  s pent 8 0 %  o f  the l e s son 

t ime giving infomrat ion about sc i ence a nd 2 0 %  giv i ng i nf orma t -

i o n  about o rga n i z a t i on . I t  mus t  be ment i oned that th i s  par t -

icular teacher received h i s  " pr e - co l l ege " sc ience teaching 

s ome 2 5 yea r s  pr ior to h i s  entry to Teachers Col l ege . The 

percept ions of s ome of the more recent l y - schoo l ed teachers 

however , were not very markedl y  d i f ferent - teache r s  3 ,  5 ,  

1 2 , 1 6 ,  a nd 1 7  ( Appendix L ) . 

For both groups of teacher s  the perce i ved patterns of teaching 

that -we re pra c t i s,ed by thei r  " pr e - co l lege " teacher s  -we re  mark

edly d i f f erent f rom e i ther : 

i ) the pa tiE rns employed by the i r  respect ive lecturer s ,  

i i ) those recommended by the i r  lecture r s , 

( i i i ) those recommended by the two groups of teacher s ,  and 

( iv ) thos e  employed by the two groups of teache r s . 

Moreover , i n  some r e spect s , the perce ived " pr e - co l lege " 

patterns were d i rectly oppo s i te to the recommendations o f  

both lecture r s  a n d  teachers  where t h e  empha s i s  wa s on a n  

activity-ba s ed pattern of teach ing ( operat ion about s c i ence ) 

with l i t t l e  i n fo rma t i on d i s seminat ion about sci ence a nd l i tt l e  
emi tting to the whole c l a s s . 

F i r s t -year teache r s s  Actua l transact iona l pa tterns 

Of the 6 teach ing patterns w i th wh i ch they were compa red , 

the averaged teaching patterns of both groups of teache r s  

re sembl ed mos t l y  t h e  actua l teaching pa tterns of the i r  

respect ive lecturers . Moreover , on an i nd ividual ba s i s : 
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i the ( averaged ) f unctiona l patterns of 1 5 of the 2 0  

teachers resembl ed the averaged funct i ona l patterns 

o f  the i r  respect ive lecturer s ;  a nd 

( i i ) the ( averaged ) structura l patterns of 1 8  of the 2 0  

teachers re sembled the averaged s t ructura l patterns 

o f  the i r  r e spect ive l ecturers ( Append ix N ) . 

From thi s  i t  wou ld appea r  that the teachers mod e l l ed the 

teaching pat terns of the i r  r e spect ive lecturer s .  

Thi s  i s  a seem i ng l y  strange phenomenon s i nce , for both g roups 

of teacher s ,  the i r  concept s of how e l ementary s c ience s hou ld 

be taught resembled mos t  c losely the i r  percept ions o f  the 

recommendat ions of the i r  l ecture r s . The ques t ion could be 

a sked " why i s  i t  that the i r  actual teach i ng patterns are 

c loser to the teaching patterns employed by the i r  l ecturers ? "  

According t o  Gagne' ( 1 9 7 0 ) concept s are usua l l y  acqui red by 

" verba l means " and it i s  pos s ible to acqu i re a concept wi thout 

nec e s sa r i ly a c qu i r i ng the " oper a t i ona l mean i n g "  of that 

concept . More prec i se l y  he state s : 

Co c et�lf m a y  £..e. a /l.. o u .o e. d  £.. y ve./l..£.. a .f.  m e. a n -6  
I n  h u m a n  £..e.ingh the.i/1.. m e. a n i..r1. gh 

a /I. e.  a .f.m o h t  a .f.wa y h  £.. a -6 e. d o n  ve. /l..£.. a .f.  cha in-b . 
But t o  £..e. a c cu /l..ate. t o o .f. .o  to /1.. thinking a £.. o u t  

and d e. a .f. i n g  with t h e.  /l..e. a .f.  WO /l...f.d,  c o n ce.pt -6 
m u h t  £..e. /l..e.te./l.. a£.. .f.e. t o  a c tual. .b t imu.f.u-6 .b i t u a t 
i o n -6 . 7 h e. h e.  p/l.. o vide. t h e. m  with a n  w o pe./l.. a t i o n 
a .f. w  m e. an 4...n g  that c a n  c o me. n o  n o  o the. /1.. wa y .  
( p .  1 7 9 ) .  

Although i t  i s  evident that the yea r - one teache r s  acqui red 

the concept o f  e l ementary teaching that wa s recommended by 
the lecturer s , in the actua l c l a s s room s i tuat ion they large l y  

f o l l owed the concrete exampl e of the pattern of sc ience teach

ing employed by the i r  l ecture r s . However , in some re spec t s , 

the actua l transactions of the teachers were more in keeping 

with the recommendat i ons of the l ecture r s . 

fol lows . 

Explana t ion 
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The averaged teachi ng patterns of the two groups of teachers 

showed apprec iable variat ions f rom the averaged teaching 

patterns of  the i r  re spect ive lecturer s in the fol lowing area s : 

( i ) For f unct i ona l t ransa c t i ons , l e s s  t ime wa s spent by 

both g roups o f  teacher s  on informa t ion d i s sem i na t ion 

about s c ience a nd inte l lectua l i z a t ion about s c i ence 

whi l e  more t ime wa s spent on operat ion about s c i ence . 

( i i ) For s t ructura l t ransactions , l e s s  t ime wa s spent by 

the two groups o f  teachers emi t t i ng to individua l 

pupi l s  a nd emi t t i ng to the whol e  c l a s s  a nd more t ime 

wa s spent a s  audience to mul t iple pupi l s .  

The l ower amount of l e s son t ime s pent dur i ng the tea c h i ng 

s e s s ions of both g roups of teachers on i n forma t ion d i s s emin

a t ion about s c i ence could be accounted for by the fact that 

the teachers talked l e s s  than the l ecturers d id dur i ng a c t i v i t y  

s e s s ions . 

Wherea s the obj ectives of the t r a i n ing programme s nec e s s i tated 

more lecturer - ta lk , the teachers were not s im i l a r l y  constra i n

ed . Hence they were able to adhere more to the recommended 

" d i scovery approach" to i n s truction where a c t i v i t i e s  about 

the subj ect matter w e re s trongly advocated . The lower amount 

of teache r - ta l k  ( in the case of the 2 g roups of teacher s )  

could a l so a ccount for the fact that l e s s  t ime v1a s  s pent 

by them t a l k i ng to the whole c l a s s  and emi t t i ng to individua l 

pupi l s . The r e l a t ively h i gh amount o f  l e s son t ime s pent 

by the two g roups o f  teacher s as aud i ence to sma l l  groups 

of pupi l s  wa s d irect l y  due t o  the " hand s - on " *  approach v1i th 

which they conducted the i r  l e s sons . I n  us ing t h i s  approach 

the i r  pupi l s  v1ere a l lowed to spend the greatest proport ion 
of l e s son t ime on operat ion about s c ience wh i l e the teacher s  

moved a round a ttend i ng t o  sma l l  groups o f  pupi l s , c l a r i f y i ng 

pupi l s ' i dea s or a nswering pup i l - quest ions when requested 

e i ther by ind ividual  pup i l s  or by sma l l  groups of pupi l s . 

* pupi l s ' hands 
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The l ower amount o f  l e s son t ime spent dur ing the teaching 

ses s ions of the 2 groups o f  teachers o n  intel lectua l i za t ion 

about s c i ence could probab ly be due to the age d i f ferences 

in the s tudent s who litere taught by the l ecturers and those 

who were taught by the teachers - i . e .  i t  cou ld be pos s ible 

that Col lege s tudents are more capable of  i nte l lectua l i z ing 

about s c i ence than are the i r  e l ementary counterpa rt s . Adams 

and B idd le ( 1 9 7 0 ) f ound more i nte l le c t ua l i zat ion about 

r e l evant matter m grade XI pupi l s  than i n  g rade I pupi l s .  

Nonethe l es s , a sma l l  d i lemma does rema i n . When the s c i ence 

l ecture r s  wanted t o  educate the i r  teacher s  about teachi ng 

pract i c e s , they tended to revert to an i n fo rmat ion d i s seminat

ion mode . What is  more , o n  the evidence here , it  worked . 

One wonders i f  these year - one teache r s  wi l l  eventua l ly become 

anxious about the amount of s c ience knowledge rece i ved by 

thei r  pup i l s  and if then they may ( wi sh to ) employ more d i rect 

teaching method s . 

Having d i scus s ed the genera l f i nd i ng s  o f  the s tudy w i th 

res pect to the teaching patter n s  o f  the yea r - one t eachers 

a t tent ion now turns t o  certa i n  s pec i f i c  f ind ings about the 

c la s s room . behaviours o f  teache r s  whi ch e i ther coinc ide o r  

d i sagree w i th the f i ndings of thi s s tudy . 

Other Re search 

F ind ings of thi s s tudy regarding c la s s room interactions 
para l le l  the f mding s o f  s im i lar s t ud i e s  i n  the f o l lowing 
area s : 

i " C la s s room g roups spend mos t  ( 5 0  pe rce n t ) of t he i r  t ime on 

re leva n t  s ubje c t  ma t te r  ( Ad ams a nd B i dd le ,  1 9 7 0 ) " . * 

I n  the case o f  thi s study however , about 9 0 %  or more 

of the l e s son time wa s spent on rel evant subj ect matter . 

---Fincti�g�-i�thi�-�h�pt�;-i;�-Ad�;�-��d-sictct1�(197o�-G��;--(196�i 
Lundgren ( 1 9 7 2 ) ;  and Perkins ( 1 96 4 ) ,  are a l l  taken f rom a rev i ew o f  
c l a s s room i nteract ion stud i e s  b y  Dunkin and Biddle ( 1 97 4 ) . 



2 8 3  

( i i ) "Longe r i n c i d e n t s  ( e xcha nge s )  a re m o re l i ke l y t o  c o n ce rn 

re l e va n t  s u b je c t  ma t t e r ;  sho rte r i n c i d e n t s  ( e xchan ge s )  

a re mo re l i ke l y  t o  con ce rn o rga n i za t i on a nd soc i a t i on . 

( Ad ams a nd B i d d le ,  1 9 70 ) " .  

( i i i ) ' Le s s  t ime i s  s pent by c l a s s room groups on organi z a t ion 
than on relevant subject matter but more t ime i s  spent 
on orga ni za t ion than on soc i a t ion ' ( Adams a nd B iddl e , 
1 9 7 0 ) . 

( i v ) ' L i t t l e  t ime i s  s pent by c l a s s room g x:oups on soc i a t i on ' 

( Adams and Bidd l e , 1 9 7 0 ) . Thi s  f i nd i ng a l so para l l e l s  
that o f  Perkins ( 1 9 6 4 ) where reported l y , • l i t t l e  t ime• 

wa s s pent by 

Power ( 1 9 7 7 ) 
teachers ,  a s  " soc ia l i z ing agen ts " . 

a l so observed that f rom the results  o f  

" pr e - 1 9 7 3  s tud i e s "  o n  c l a s s room interact ions : 

C la� ��o om� app ea� a� attective 
d e � e�t�, p�ai� e  and c�itici�m l!.. oth 

l!..ein g q uite �a�e . . • • 

( v ) "Sma l l  g roups a re a s s oc i a te d  w i th h ighe r pupi l i nvolve me n t  

tha n i s  the t ot a l  c la ss room group ( Gump , 1 967 ) " . 

v i ) "Te a che r s  a d d re s s  i nd i v i d ua l  pupi l s  mo re o f t e n  

tha n the y a d d re s s  pupi l groups (G ump , 1 967 ) " .  

I 
( vi i ) The teacher ' s  role can be a f fected by the s ubj e c t  

m a t t e r  ( Adams and Bidd l e , 1 9 7 0 ) . I n  the i r  s tudy they 

found that teachers t a l ked mo!"e dur i ng Ma thema t i c s 

l e s sons than dur i ng Soc i a l  S t ud ie s  lessons. I n  thi s  s tudy 

it wa s found that when s c i ence was not i ntegrated 

with other s ubj ects there was more operation about 

r e l evant subj ec t  matte r , l i tt le i nformat ion d i s sem i na t 

ion about the subj ect mat ter , a nd that teacher s  spent 

more t ime a s  audi ence to sma l l  groups of pupi l s  ( see 

for exampl e  the teaching pro f i l e s  of teachers 1 ,  4 ,  

5 ,  1 2 , 1 4  a nd 1 7 - Append i x  F ) . However ,  when s c i ence 

was i ntegra ted with Soc i a l  Stud ies or Story ( as wa s 

the case w i th teache rs 8 ,  1 5 ,  a nd 2 0  - Append ix F )  

there was , on an average , cons iderably QOre informa t i on 
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d i s semina t ion about relevant subject matter , l e s s  

operat ion w i th the subject matter and less  t ime spent 

by teache r s  as aud i ence to sma l l  groups . 

( vi i i ) ' The role o f  the teacher can be a f f ected by the for+mat 

of the l e s son ' ( Lundgren , 1 9 7 2 ) . I n tre pre se nt s t udy i t  

wa s f ound that l e s sons invo lving f i e ld t r i p s  ( Teacher s 

1 0 ,  1 1 , 1 2  a nd 1 7 )  f o l l owed an e s tab l i shed patter n : 

a )  a pre pa ra t o ry le s s on about the " obj e c t i ve s "  of the 

f ie l d  t r i p  a nd the " code of pupi l conduc t " ; 

b )  the f i e l d  trip i t s e l f ; a nd 

c )  one or two " fol low-up" s e s s ions f or d i sc u s s i on 

and consol idation of i n forma t i on a cqui red f rom 
the field trip. 

Genera l ly ,  f i e l d  t r i ps were hi gh i n  operat ion about r e l evant 

subject matter and l ow i n  teacher t a l k . There were a l so 

more group d i s c u s s i ons and more independent pupi l i nve s t igat 

ions . 

L e s s ons immed i a t e l y  before f i e l d  t r ips tended to be high 

i n  i n forma t ion d i s seminat ion and teacher - ta l k . Those fol l ow 

i n g  f i e l d  t r i ps var i ed a ccording to whether or not there 

wa s : 

i ) a genera l d i s c u s s ion , 

i i ) i ndividua l or group pre sentat ion of informat i on gene r 

a t e d  f roQ the f ie ld trip , o r  

( i i i ) further work ( operat i on ) w i t h  col l ec ted mater i a l s .  

I n  certa i n  c a s e s  the f ind ings of th i s  study have shown appr e c 

i a b l e  a greement with those of Adams a nd Biddle ( 1 9 7 0 ) . 

However , cert a i n  f i nd i ngs of th i s  study appea r  to contrad i c t  

some of the Adams a n d  Bidd l e  f i nd ing s par t i cu l a r l y  in the 

area s of teacher role and pupi l operation s . In the Adams 

a nd Bidd l e  s tudy , teachers were f ound to emit for about 

5 0 %  of the t ime and seldom occupied the rol e  of  " audienc e " . 

Pup i l  groups , on the other hand , were found to s pend l i t t l e  

t ime per form i ng operations . I n  th i s  s tudy the l e s sons of 
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mos t  teacher s  were predom i nated by pupi l operat ions about 

the subj ect ma tter a nd by teache r s  occupy ing the role o f  

" aud i ence to sma l l  groups " . 

I n  s c i ence , however , there apears to be a trend towa rds 

more student i nvolvement during c la s sroom s e s s ions . I n  

h i s  " Cr i t i c a l  Review o f  S c i ence Cla s s room Intera c t i on Stud i e s "  

Power ( 1 9 7 7 ) observed tha t , par t i cu l a r ly i n  ' Po s t  1 97 3 ' 

s tud i e s  where teache r s  used l e s s  •c onvent iona� cur r i cu l a , 

there wa s a notable shi f t  f rom the u s u a l  teache r - centered 

approach to teach i ng to a more student - centered approach . 

Attention now turns to the educat iona l impl icat ions o f  the 

f indings of th i s  s tudy . 

Educa t i ona l impl icat ions 

Despite the sma l l  samp l e  s i z e  ( Lecture r s : n = 5 ;  teachers :  

n = 2 0 ) and the r e s t r i c t ion of present s tudy to the s c ience 

depa rtment of a s in g l e  Teacher s  Col lege the research has 
generated an apprec i able amount of i nf ormation whi ch cou ld 

be of use to teacher - educators and educationa l planners 

a l ike . 

F i r s t l y , the f i ndings o f  the s tudy imply that both ma s sed 

and spaced a c t i v i t y - centered t r a i n i ng could be regarded 

a s  e f fect ive means of br inging about teacher acqu i s i t ion 

a nd subsequent use o f  spec i f i c  compe tenc i e s . Th i s  a s sert ion , 

though s upported by the yea r - one teacher s ' own test imon i e s , 

i s  not s o l e ly ba sed on them . I f  the subj ect s ' evidence 

of the i r  " pr e - c o l l ege" s c i ence educat ion experience i s  

correct , then given the va st d i f f erence between the se ear l ier 

exper iences a nd the i r  own subsequent teaching performance , 

one must conclude that some th i ng i ntervened to bring i t  

about . Reason wou ld sugge s t  that , g i ven the s im i lar ity 

between Col lege t ra i n i ng and teach i ng performance , that 

the e f f ec t ive interveni ng var i able wa s the Col lege t r a i n i n'g .  

To put i t  qu ite s imp l y , tra ining does make a d i f f erence 

and i n  this case appa rant l y  a subs tant i a l  one . If t h i s  
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i s  the case , then relat ive ly short per iod s o f  activity-

centered t ra i n i ng ( re f re sher cour s e s , summer workshops , 

i nservice and preservice programme s )  might be expected to 

e f fect teacher acqui s i t i on and use o f  spec i f i c  s k i l l s  and 

competenc i e s . Thi s  poi nt ha s a l so been supported by the 

re search f i nd i ng s  o f  Schmidt ( 1 9 6 9 ) and F reyberg e.t a f  • , 

( 1 9 7 4 ) .  

Second l y , role mode l l ing , coupl ed with mas sed or spaced 

a c t i v i t y - centered t r a i n ing , appears to be an e f f ect ive means 

o f  devel op i ng spec i f i c  teaching behaviours in teache r s . 

The report s  o f  severa l stud i e s  ( Bandura , 1 9 6 9 ; Bandura 

and Wa l ter s , 1 9 7 0  and F reyberg e.t a .l . , 1 9 7 4 ,  attest to 

the fact that i nd i vi dua l s  may ( cons c i ou s l y  or uncon s c i ou s l y ) 

acqu i re spec i f i c behavioura l patterns a f ter only relat ively 

short per iods of exposure to mode l s . 

Thirdly , the f i nd ings imply that C o l l e ge le c t u re r s shou ld 

t ry . to " pr a c t i se what they preach " because teacher s  may we l l  

tend t o  mod e l  the behaviours that they exh ibi t ,  perhaps 

even more than the behav i ours the trainers verba l i ze . 

Al though the teacher s  in thi s  s tudy showed c lear evidence 

o f  hav i ng a cq u i re d  the concept of the teach i ng patterns 

that were recommended by the i r  lecture r s , and al though the i r  

teach i ng pat terns d i d  show s ome resemblances to the i r  own 

recommendat ions , in the natura l c l a s s room s i tuat i on they 

( largely uncons c ious ly ) fol l owed the concrete examples of the i r  

le ct u re rs • behavi ou r s . Thi s  i s  con s i stent \vi th the points  

made by Pe c k  and T u cke r ( 1 9 73 ) and the research f ind ing s 

o f  Bryan and Wa lbek ( 1 9 7 0 ) . Student s apparent l y  tend to 

fol l ow the act ions o f  the i r  ins tructors rather than the i r  

word s . 

Fourth l y , the f i nd i ng s  of thi s  s tudy wou ld suggest that 

when teacher-tra i n i ng ( ma s sed or spaced ) is c l o s e l y  a l i gned 

to the obj ectives o f  the s choo l s  in which the teacher

graduates  wi l l  s ubsequently be placed t h i s  makes for 

pos i t ive tran s f er of traininq in the case 
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of spec i f i c  s k i l l s , competenc i e s , and teach i ng behav iours 

- a t  least a s  far  as the teachers themse lves perceived i t .  

Thi s  f i nd ing not only gives c redence to the " i dent i c a l  

e l ement s "  pos i t ion w i t h  re spect to pos i t i ve transfer ( advo

c ated by Thornd i ke and Woodworth , 1 9 0 1  ;+ Bron fenbrenner , 

1 9 7 9 ; a nd Gagne' , 1 9 6 2 ) but a l so supports the f indings o f  Yum 

( 1 9 3 1 ) ;  E l l i s  ( 1 9 5 8 ) , and He a th ( 1 9 5 9 ) . 

F i f th l y , i t  would appea r  that when the ski l l s  a nd competenc 

i e s  presented dur i ng t ra i n i ng are the s ame a s  those whi ch 

are requi red by teache r s  i n  the c l a s s room the over a l l  l evel 

of c la s s room succe s s  of teacher s is  enhanced . Not only 

did both groups reportedly use the competenc i e s  provi ded 

dur i ng pre service trai ning , but both groups of teache r s  

a l so reported that the use of the se competenc i e s  d id enhance 

the i r  overa l l  level of succ e s s  a s  s c i ence teache r s . Moreover , 

they a l so reported that preservice tra i n i ng enhanced the i r  

own conf idenc e , ski l l s , mot i va t i on a nd abi l i ty to teach 

s c i ence,  a s  we l l  as the i r  a t t i tudes towards the teach i ng o f  

s c i ence . Th i s  cou ld b e  d u e  par t i cu l a r ly to t h e  fact that 

the obj ect i ve s  of the t ra i n i ng programme s  were ident i c a l  

t o  those o f  the schoo l s ' sy l labus ,  and the ski l l s  and compet 

enc i e s  prov ided dur i ng t r a i n i ng were l arge l y  those tha t 

were s ubsequently requ i red by the teachers i n  the context 

of the c l a s s room . 

F i na l ly , the f i nd ings show that yea r - one teacher s  do reques t ,  

and use the advice of peer a nd supervi sory teacher s .  There

fore i f , dur i ng the i nduct i on year , teacher s  are a s s i gned 

superv i sory teachers vlho are sympathe t i c  to the obj e c t i ve s  

of the t ra i n i ng s i tuat ion , *  thi s cou ld not only serve a s  

a means of re inforc i ng wha t wa s taught a t  Teachers Col lege 

but cou ld a l so prov ide a l i nk i n  the c l a s s room s i tua t i on 

s imi lar to that i n  the t r a i n i ng s i tuat ion and hence 

f a c i l i tate pos i t ive tran s f e r . 

* 

+ 

A r ecommenda t i on s im i l a r  t o  t h a t  made i n  the 1 980 " Repo r t  o f  t h e  
N a t i ona l I nqu i ry i n t o  Tea cher Edu c a t i on " , Austra l i a . Austra l i a n  
Gove rnme nt Pub l i s h i n g  Serv i ce , Canberra , 1 980 . 

Report e d  by Buge l s k i  ( 1 9 5 6 ) 
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L i m i t a t i ons of the Study 

The genera l i z abi l i ty of the resul t s  of thi s study i s  severe l y  

l imi ted b y  t h e  sma l lne s s  of sample s i ze Lecturer s  n 

= 5 ;  g roup 1 :  n = 7 ;  a nd group 2 :  n = 1 3 . I t  i s  a l so 

governed somewhat by the fact that for certa i n  transact i on s , 

the averaged s cores were derived f rom i ndividua l lecturer 

or teache r - scores and the ranges were somet imes wide . 

Consequen t l y , the f i nd ings of thi s 

s im i l a r  f i nd ings o f  other s tudi e s . 

othe r s  the case  mus t  rema in unproven . 

Conc l u s ions o f  the Study 

s tudy may compl ement 

vlhere they contradict 

W i th i n  the above ment i oned l im i ta t ions , the gener a l  conc l u s 

ions that can b e  drawn from the study are : -

( i ) The f i rs t - year treacher d i d  

a )  perc.t t ve t h a t  they pract i c:;ed t h e  competenc i e s  

provided during preservice sci ence cur r i cu l um tra i n 

i ng ; 

b )  a t t r i bute capabi l i ty to prast ice the se competenc i e s  

to pres ervice training ; and 

c )  i nd icate that the pra c t i c;ing of the se competenc i e s  

enhanced the i r  overa l l  l evel of succe s s  a s  s c i ence 

teacher s .  

( i i ) Both the " ma s sed tra i ne d "  a nd " spaced tra ined" teache r s  

d i d  perceive tha t preservice sc ience curr iculum t r a i n 

ing enhanced the i r  own a t t i tudes , abi l i t i e s , conf idence 

mot iva t i on , and ski l l s  in the teach ing of sc ience . 

( i i i ) The teacher s  d i d  attribute the i r  own teaching patterns 

to pre service t r a i n i ng as v1e l l  as to other factors 

includ i ng ; 

a )  the behaviours of Co l l ege , " pr e - co l l ege " , a nd peer 

teacher s ,  

b )  the po l i c i e s  and expectat ions of school s ;  

c )  Unive r s i ty and work experience ; and 
d )  the i r  own part icular s t y l e s  of teaching . 
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( i v )  Preservice t r a i n ing i n  s c i ence teaching d i d , i n  t h i s  

case , e f fect  pos i t ive teacher a t t i tude s  towar d s  the 

teach ing o f  s c i ence . 

( v ) Preservice tra i n i ng in s c i ence teachi ng d i d  a ppear 

to i nf luence the teacher s ' own percept ions o f  how 

e l ementary s c ience should be taught . 

( v i ) Al though teacher -percept ions of the recommendat ions 

of the i r  l ec turers did a ppear to inf luence t he i r  own 

concept s of how s c i ence should be taught more than 

the actual  behaviou r s  o f  the i r  lecture r s , the behav

iours o f  the i r  lecturer s d i d  appear to have i n f l uenced 

the i r  own teachi ng patterns more than the i r  ,own recom

mendat ions . 

( v i i ) Both ma s sed a nd s paced enqu i ry -o r iented , s c i ence 

curr i c u l um training did appear to be e f f e c t ive means 

for ensuring teache r -use o f  c ompetenc i e s  provided 

during pre service tra ining . 

( v i i i ) I nq u i ry - o r ie n t e d  s c i e nce c u r r i c u l um t ra i n i ng d i d a p pe a r 

t o  be a n  e f fe c t ive me a n s of p r omot i ng t e a che r a cq u i s i t 

i on a nd u s e  o f  p roce s s  s k i l l s . 

( i x ) Role mode l l i ng d id appea r  to be an e f f e c t i ve means 

of promot i ng spec i f i c tea c h i ng behaviours i n  teachers .  

( x ) Pos i t ive transfer o f  t ra i n i ng d id appea r to have 

re s u l ted f rom programmes o f  tra i n i ng w i th the s ame 

obj ect ives of the s y l labus which the g radua t e s  o f  

the se programme s subsequent l y  used . 

( x i ) The teache r s ' abi l i ty to control pupi l s  dur ing s c ience 

c l a s se s  d i d appe a r t o  have the h igh e s t  leve l o f  

inf luence o n  the i r  ove ra l l  leve l o f succ e s s  a s  s c i ence 

teachers .  

( x i i )  The tea cher s ' own knowledge and und e r s ta nd ing o f  
s c i ence d i d  appe a r  t o  be l e s s  inf luent i a l  on the i r  
s c i e nc e  t e a c h i ng s uc c e s s  than wa s the i r  own ab i l i ty 
to t e a c h  wha t e v e r  s c i e n ce t h e y  knew . 
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Whatever the force of the conc lus ions drawn f rom thi s study 

- and they have the capa c i t y  to lend support to some theore t 

i c a l  pos i tions e . g .  role mode l l ing a n d  tra n s f e r  of tra i n i ng 

e f fects  the s tudy can only be regarded a s  a n  e laborate 

pi lot s tudy . As  such i t  ha s served to ind i cate some potent 

i a l  " explana t i on s "  of the relat ionship between teacher tra i n 

i ng a nd s ubsequent teacher per formance . Should f urther 

research no doubt more spec i f i c  in ori enta t i on 

corroborate the leads given , s ubsequent improvement i n  

teacher tra i n i ng might we l l  resul t .  

The Appendi c e s  and Bibl iography of the s tudy f o l l ow i n  Vo lume 
2 .  



ADDENDUM 

A rev i ew o f  t he s tudy and i t s  f i nd ings a f ter complet ion 

sugg e s t s  that s ever a l  poi n t s  a re worth mak i ng i n  retrospec t . 

They f o l low : 

1 .  The Compe tenc i e s  Concept 

I n  the study the word " competenc i e s "  wa s used a s  a l abe l 

conveni ent to descr ibe the set  of  understand ing s , s k i l l s  

and a t t i tudes that the s c i ence teacher t ra ining scheme 

operat ing at that one Teacher s Co l l ege , wa s actua l l y  

seeking to i mpar t .  Surpr i s i ng l y , the s e l ec t i on o f  a n  

appropriate , a nd rela t i vely s impl e  l abel proved rather 

d i f f i c u l t . ' Behaviours ' ,  1 s k i l l s ' ,  ' t echn iques 1 a l l  

were insuf f i c iently comprehe n s i ve wh i l e a combinat ion 

s uch as the conventi ona l 1 under s tanding s , sk i l l s  and 

a t t i tude s ' s eemed unwi e l d l y .  G i ven the nature of the 

deri ved set of ' competenc i e s ' ( see page 7 3 )  wh ich wa s ,  

i t  mu s t  be admi t ted , a ra ther e c l e c t i c  combina t i on o f  

type s , the labe l  ' compe tenc i e s ' seemed a t  the t ime a s  

good a s  any . I t  s t i l l  doe s .  However , the word 

" compe tenc i e s "  runs some r i s k of i nv i t i ng a n  a s soc i a t ion 

wi th the " Competency Tea ching "  concept wh ich ha s o f  

recent years enj oyed some vogue . The point shou ld be 

made that any a s s o c i a t ion is not , and wa s not d e l i berate

l y  intended . I t  fol lows then , that i s sues r e l a t i ng 

to the leve l s  of ' compe tenc i e s  1 reached , and how they 

were reached , wh i l e  no doubt o f  intere s t , were not 

ma t t e r s  of d i rect concern to the the s i s .  

2 .  Teachers '  understand i ng of compe tenc i e s  

P a r t  o f  the empi r i c a l  work of the the s i s  ent a i l ed drawing 
i n ferences about s pec i f i c  1 competenc i e s ' , v i z  the extent 

to which teachers thought they had achieved compe tency 

and the extent to wh ich they a t t r i buted the i r  ' compe tenc

i e s ' to pr ior expe r i ences of various kind s . 



I t  i s  not neces sar i ly the case  tha t  a l l  respondents 

saw each spec i f i c ' competency ' i n  the s ame wa y .  In 

other words, de f i n i t ions o f  the rea l i ty of  each ' compet 

ency ' may we l l  have var i ed . Leaving a s ide the phenomen

o l og i c a l  argument that has raged and con t i nue to rage 

i n  ph i losophy and soc io logy over a l terna t ive i nterpret 

a t ions o f  rea l i ty , sever a l  comment s a r e  worth mak i ng . 

F i r s t , the s ubj e c t s  of  thi s s tudy were report i ng on 

the i r  own percept ions . To that extent the i s sue o f  

var i ab i l i t y  i s  of  l e s s  moment than i f  t h e  compe tenc i e s  

themse lves were under exam ina t ion . 

Second , a nd more important l y , there are ground s for 

be l i ev i ng tha t there may we l l  have been a certain amount 

of d e f i n i t iona l cons i s tency across  the s ubj ect s .  Al l 

teachers i n  the s ample rece i ved the s ame t ra i n i ng . 

Th i s  t r a i n i ng wa s pro f e s sed to be de l i bera tely d irec ted 

a t  the 4 7  ' competenc i e s ' out l i ned in Chapter 4 . Var i a t 

ions i n  teacher -unde r s tanding of the var i ou s  ' competen

c i e s  1 m i gh t  rea sonably be expec ted to be con s i derably 

lower among the pre s ent samp l e  than among teachers not 

s ubj e c ted to thi s  spec i f i c t ype of t ra i n i ng . 

3 .  Ma s sed and spaced t r a i n i ng 

Educat ion a s  a s ubj ect owe s a l leg iance to a number of 

pa rent d i s c i p l i nes - ' psychol ogy , ph i losophy , soc iology 

to name a f ew .  I n  each o f  them , spec i a l i sed terminology 

ha s evolved , based o f ten on the adaptat ion of everyday 

word s . Once i ncorporated i nto the d i s c i p l i ne s  they 

are of ten regarded somewha t terr i tor i a l l y .  

The f i r s t  o f  the retrospect i ve comments above i l l u s t ra ted 

the poi nt w i t h  re spect to ' Competency Teach ing ' .  I n  

a s imi l a r  vei n ,  the terms ' ma s sed ' and ' s paced ' tra in ing 

have been u sed i n  the present s tudy i n  a nonspec i a l i sed 

way to d e s i gnate the two s y s tems 

a t  the spec i f i c Teacher s Co l lege . 

w i th the ear l i er and e s t a b l i shed 

of 1 1ma s s ed 1 1 a nd 1 1 spaced 1 1  t r a i n i ng . 

o f  t r a i n i ng i n  vogue 

They have no a f f i n i ty 

psycholog ic a l  usages 

I .l 4..) 



2 9 1  c 

Furthe r , i n  labe l l i ng the two type s o f  tra i n i ng i n  thi s 

wa y ,  c le a r ly on l y  one f ea ture wa s h i gh l i ghted the 

dura t i on o f  the two re spect ive f orms of t r a i n i ng . 

Obviou s l y  dura t ion wa s not the on l y  d imen sion on which 

the two type s of  t ra i n i ng d i f f ered . 

At the Co l l ege prov i s ions were made for s tudent s  to 

spec ia l i z e in spec i f i c  area s . The a s s ump t i on wa s 

that i ndepth s tudy i n  a par t i c u l a r  a rea leads to 

competence and conf idence that wou l d  stand the f l edgl ing 

teacher i n  good s tead . S tudents opt f or spec i a l i s t  

area s a ccord i ng t o  the i r  i ntere s t . W i thin the Col l ege 

organi z a t i on , a number of s tudents who have a n  inc l ina t 

i on towards s c i ence , s e lect  s c i ence a s  t he i r  s pec i a l i s t  

subj ec t . ( Other s  for examp le , se lect  Soc i a l  Stud i e s , 

Art or Phy s i ca l  Educat i on ) .  For s tudents  who do 

se lect s c ience i t  i s  apparent that the k ind o f  

experi ence provided i s  more 

for the s imple rea son that i t  

intens ive and extens ive 

is spread over 2 years 

a nd enta i l s  much more time . However , s tudent s who are 

not s pec i a l i z i ng in  s c i ence are obl i ged to t a ke a 

concentrated cour se de s i gned to g i ve them a fundamenta l 

preparat ion f or s c i ence teaching . Th i s  course ( in the 

case o f  thi s s tudy ) wa s character i s t i c a l l y  located 

shor t l y  before the s tudents gradua ted and went to the i r  

f i r s t  teaching year . Accord i ng l y  there we re certain 

d i f f erence s between the two groups o f  teacher s  v i z : 

i ' Spaced ' t r a i n i ng wa s pres ented to volunteers 

whi le ' ma s sed ' t r a i ning wa s provided to s tuden� · 

' cons c r i p t s ' .  

( i i ) Conce ivab ly , the s c i ence educa t i on background s 

o f  the ' spaced ' ' tra i ned teachers i nf luenced 

whe ther or not they volunteered for the s c i ence 

s pec i a l i s t  course a nd may a l s o  

the i r  mot iva t ion t o  teach s c i ence 

towa rd s the teaching o f  s c i ence 

the i r  t eaching behaviou r s . 

have i n f l u enced � 
the i r  a t t i tudes 

as we l l  a s  



2 9 1  cl 
( i i i ) The c lose prox imi ty of t r a i n i ng to the f i r s t  

tea c h i ng year of the non- spec i a l i s t s  may have 

played some part in determ i ning the ex tent to 

which they i ncorporated the i r  t ra in i ng in the i r  

tea c h i ng prac t i ces . 

The ex i s tence of s uch f actors and the pos s ibi l i ty o f  

interact ion among them i m p l y  t h a t  expla i n ing performance 

d i f ferences between the two groups i n  terms o f  the 

' ma s sed ' or ' s paced ' nature of the i r  t ra i n i ng s hou ld 

be undertaken wi th caut ion . 

4 .  I nterpre t a t i on of Rat i ng Sca l e s  

T h e  numer i c a l  s c a l e  u sed to a p p l y  to t h e  degree o f  

perc e i ved succes s ,  a t t r i bu t i on , a n d  i n f l uence ( Chapter 4 )  

d i verge s f rom convent i ona l psychomet r i c  pract i ce . A 

more convent i ona l i nterpre t a t i on wou ld have led to scores 

between the l eve l s  of : 2 . 5 - 3 . 4  being regarded a s  

' average ' ;  s cores o f  3 . 5 - 4 . 5  a s  ' h i gh ' ; a nd o f  4 . 5 -

5 .  0 a s  ' ex treme l y  h i gh ' . When t h i s  i nterpretat i on i s  

made , the gener a l  p i c ture that eme rges f rom the f i nd ings 

appears  somewhat more con serva t ive than that pres ented 

i n  the genera l  body of the s tudy . V i z :  

( i ) The averaged re spons es o f  the yea r - one tea cher s 

a s  a group i nd i cated an " average"  amount o f  

perce i ved succ e s s  i n  the 4 7  ' competenc i e s ' 

( genera l competenc i e s  - 3 .  3 ;  personal ( teacher ) 

a t t r i bu t e s  3 . 3 ) . Th i s  wa s r eported to be 

' pa r t l y ' 

of 2 .  8 

a tt r i butable to t r a i n ing - mean r a t ings 

and 2 .  9 for genera l a nd per sona l 

' competenc i e s ' re spec t i ve ly .  Repor ted l y , perceiv

ed s ucce s s  leve l s  i n  the 40  genera l competenc i e s  

h a d  a n  " average"  l evel of i n f l uence ( 3 . 4 )  on 

the teacher s ' perce i ved overa l l  l evel o f  succes s 

i n  s c i ence teaching . Percei ved s ucce s s  l eve l s  

i n  the 7 teacher - a t t r ibutes were r eported 

to have a " h i gh "  mean 

averaged r a t i ng o f  3 . 8  

Chapter 4 ) . 

l eve l o f  i n f l uence 

( s ee Tab l e s  4a and 

a n  

4b , 



( i i )  The mean score s for group 1 i nd ic a ted an " average " 

amount o f  perceived succ e s s  ( 3 . 4 )  for the 4 0  

genera l ' competenc i e s ' .  Th i s  wa s par t l y  attr ibut 

ed to preservice tra i n i ng ( 3 .  0 )  and wa s reported 

as hav i ng had a ' h i gh ' l evel of  i nf luence ( 3 .  5 )  

on overa l l  reported suc ces s a s  s c i ence teachers .  

For the ..., 
I teache r - a t t r i bute s ,  the mean scores 

o f  group 1 ind i ca ted a ' h igh ' amount of percei ved 

( 3 .  6 )  wh i ch wa s ' h ighly ' a t t r ibutable competence 

to tra i n i ng 

had a ' h i gh ' 

( 3 . 5 ) . I t  wa s a l so reported a s  having 

l evel of  i n f l uence of the i r  overa l l  

s ucce s s  i n  sc i ence teach i ng ( 4 .  0 )  see Table S a  

a n d  Sb . 

( i i i ) The mean s core s  for group 2 i nd i cated an average 

amount o f  perce i ved succes s for the 40 gener a l  

' competenc i e s ' ( 3 . 1  ) . Thi s wa s par t l y  a t t r i bu t ed 

to pre s ervice t r a i n ing ( 2 . 7 )  and wa s reported 

as having had a n  ' average ' l evel o f  i n f luence 

on the i r  reported s ucce s s  a s  s c i ence teachers 
( 3 .  3 )  See Table 6 a . For the 7 t ea che r - a t t r i butes  

the mean s cores of  group 

l ev e l  o f  competence ( 3 .  2 ) 

uted to t r a i n i ng ( 2 . 6 ) . 

a s  having had a ' h i gh ' 

2 i nd i ca ted a n  ' average ' 

whi ch wa s par t l y  attrib

I t  wa s a l so reported 

l evel o f  i nf luence on 

the i r  over a l l  s ucce s s  in s c i ence teach i ng ( 3 .  7 )  

See Table ( 3 b )  . 

Th i s  a l terna t ive i nterpret a t i on means that wh i l e  i n . 

the second case  the r e s u l t s  are 

former c a s e  nonetheless, the r a t i ng 
d i s c r i m i na t i on between scores 

l eve l s  o f  the s c a l e s . 

5 .  Tea c h i ng Patterns 

less pos i t ive , than i n  the 

scale a l lows for grea ter 

i n  the uppe r and l owe r 

I n  a s tudy l i ke the present one where the potent i a l l y  

i n f l uent i a l  var i ables a r e  many and m a y  reasonably be 

expected to interact in comp lex way s , a number of pos s i b ly 
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i n f l uent i a l  var i a b l e s  may perforce be neglected . I t  

i s  f a i r  to s a y  that the i n f l uences o f  cogn i t ive l eve l s  

o f , ( i )  teacher t r a i nees a s  s tudent s  i n  the c l a s s e s  o f  

the i r  lecturer s and ( i i )  chi ldren a s  pup i l s  i n  the c l a s s 

e s  o f  the ( now ) teacher s  were not taken into account . 

I t  wa s a s s umed that g iven the nature of s c i ence , the 

universa l i ty of " d i s covery learning " , and the phi losophy 

of tra i n i ng embraced , the patterns of teaching behaviour 

i n  the two contex t s  wou ld be ( or even shou ld be ) s im i l a r . 

The i nf luence o f  cog n i t ive d i f ferences then wa s not 

a l lowed for . I t s  s ubsequent i nve s t i ga t i on m i gh t  prove 

va luab l e . 

6 .  E f fe c t s  o f  Va riabi 1 i ty Amongs t Observat ions 

I nev i t ab l y  when a phenomenon as compl ex as teaching 

behaviour is under con s i dera t ion , the que s t ion a r i s e s  

a s  to whether t h e  behavi our sampled wa s truly repre sent 

a t ive of the teacher i nvolved . I t  i s  probably true 

to say that no s tudy has  ever addre s s ed f u l ly th i s  vexed 

que s t i on . Wha tever behav iour i s  s ampled i s  o f ten · 

taken to be representat ive . I n  the present s t udy , the 

sma l l  number o f  observat ions per s ubj ect ( three i n  the 

ca se o f  the lecturers a nd two in the case of the teacher s )  

does not wa rrant genera l i za t i on . 

However , to compen sate for the l im i ted degree of behav

iour samp l i ng , an a tt empt wa s made to maxim i s e  between

observa t ion d i f f erences for the l ecturer s . Thi s  wa s 

done by s e l e c t i ng the f i r s t , middle and f i na l  t eaching 

s e s s ions for each l ecturer - a " s emi nar " , a " work shop" 

and a " d i s cu s s ion" respective l y . The e f fect  wa s to 

y i e l d  a ce r t a i n  amount of artefactor a l  d i f ference between 

the prof i l e s  generated . The s ubs equent " a verag ing"  

of the three types o f  observat i on wou l d  produce , i t  

wa s thought , a p i c ture c l o s e r  t o  the norm . None thel e s s , 
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a certa i n  amount o f  caut ion i s  needed i n  conc lud i ng 

whether a s pec i f ic l ec turer ' s  teach i ng s t y l e  has been 

captured a point s a l ient to the teach i ng pro f i le s  

o f  the yea r - one teachers a s  we l l . I t  shou ld be recogn i s 

e d  too that the e f fect of  averaging the separate c l a s s  

beha v i ours of  the lecturers tends t o  i ncrea s e  the l i ke l i 

hood that the s e  prof i l e s , i n  compa r i s on w i t h  others 

wou l d  be s im i l a r  rather than d i f ferent - a nother a r t e f ac t  

of t h e  methodo logy . 

7 .  Conc l u s i on of the Study 

Wh i l e  the f indings o f  the s tudy were qua l i f i ed f rom 

t i me to t ime t hroughout the report , there may be some 

point i n  draw i ng a t tention to the fo l lowing : 

( i ) The sample s i ze wa s sma l l  - lecturers = 5 ;  group 

1 = 7; g roup 2 = 1 3 . 

( i i ) Whether the " true " teaching pat terns o f  e i ther 

l ecture r s  or teachers were captured by the ana l y s 

i s  o f  2 o r  3 teachi ng s e s s i ons i s  probl ema t i c a l . 

( i i i ) I n  certa i n  c a s e s  the a c tu a l  ( average ) teach ing 

p ro f i l e s  o f  both l e c tu rers and teachers were 

compared wi th pro f i l e s  deri ved f rom the percept ions 

o f  the lecturer s or teacher s . 

( V ) The i nt erpret a t i ons made of the rat i ng s ca le s  

o f  s ucce s s , a t t r i bu t i on and i nf luence scores , 

i n  depa r t i ng f rom convent iona l pys chome t r i c  

p ra ct i ce , had the e f f e c t  o f  making the r e s u l t s  

genera l ly a l i t t l e  more pos i t i ve .  

I n  v i ew of th i s , conc l u s ions regarding the teach

ers ' s e l f - reported ; ( a )  succe s s  lev� l s  in compet -

enc i e s ' ( b )  a tt r i but ion o f  succ e s s  to tra i n i ng- -

a nd ( c )  i n f luence o f  s ucce s s  l evel s on overa l l  

t eaching , need some qua l i f i c a t i on . Wh i l e there 

i s  no need to change the i nterpret a t i ons that 

were ba sed on the s tudy ' s s c a l ing s y s tem he 

i mpre s s i on gi " "" '1 pe:!:"' " S  oug�t to be wode · · Cl  
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s o  that i t  wou l d  not be i nterpreted that the 

degree of e f fect ive t r a i n i ng wa s more than i t  

wa s .  Th i s  point shou l d  b e  borne i n  m i nd par t i c 

u l a r l y  i n  the c a s e  of conc l u s ions i ,  i i , v i i , 

x ,  x i , and x i i  - pages 2 8 8  and 2 8 9 .  

The fact  that the mean succes s ,  a tt r i bu t i on , 

a nd i n f l uence s core s o f  the ' s paced ' tra i ned 

teachers were , i n  a few c a s e s , on l y  s l i ght l y  

h igher than those of the ' ma s sed ' trained teachers 

a nd tha t the spaced tra ined teachers were ' s c ience

s pecia l i s t s ' shou ld also be borne i n  mi nd . How

ever , i rrespect ive of wha tever may have inf luenced 

the ' ma s s ed ' tra ined and ' s paced ' ·tra i ned groups , 

the f i nd ings st i l l  hold that the pe rcei ved succe s s , 

a t t r i bu t i on and inf luence mean s cores of the 

' spaced ' tra ined teachers were h i gher than those 

o f  the ' ma s sed ' tra i ned teachers for both general  

a nd personal ' competenc i e s ' .  

On ba lance then , a l though the conc l u s ions o f  t h i s  s tudy 

s tand i n  the i r  own r i ght , they shou l d  be we i ghed in 

l i ght of the points out l ined above . The caution s hou l d  

a l so b e  repeated t h a t  a n y  genera l i z a t ion o f  r e s u l t s  

would b e  h a z a rdou s . 
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