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ABSTRACT

This study has dLnvestigated the effects of a massed and «a
spaced presenrvice pregramme of science training en the subs-
equent classneem praclices of the graduales ef these pregram-
mes afilen they had spent 6 menths as yean-ene teachens.

The investigatlien was cenducted in 2 phases. Phase 1 entailed
an examinatlien eof the 22nraining presented te the presenrvice
teachens and the instructienal fLehavieuns used Ly the science
Lectunens duning 2he presentalien ef Ztrainding. Phase 2
invelved an examinaiien ef the classrneem practices eof 2Lhe
teachen-gnraduates.

The sample fLen the {Finst phase of the study cemprised 5
science YLectunens and 120 preservice ZLeachens. Fen Phase
2 the sample cemprised 20 velunieen teachens frem the earlien
sample, 7 of whem had nreceived spaced curniculum 2Zradnding
oeven a penied eof 2 yeans (greup 1) and 713 ef whem had recedived
massed cunrniculum 2raining even a penied of 6 weeks (greup

2).

Infermatien gatherning techniques included dinect ebservatien
and audierecending ef the cusniculum <2training sessiens and
the subsequent science Lessons eof the 2 greups ef Lteachenrns,
as well as structunred interviews and a quesiiennaine. A system
develeped Ly Adams (1965) was used Ler the analysis ef the
teaching patienns ef Leth science Lecturerns and <teachenrn-
graduates.

The nesulits of the study revealed that Leth greups ef teachens:

(4 ) 4indicaled that they wenre using 47 cempetencies present-
ed duning presenvice training with a "high” mean Level
o/ success;

( 4i) attrnibuled Lthein capability te use such cempetencdies
te presenvice trainding, and

(44i4) nepented that 2the use eof 2Lhese cempetencies had «a
"high” mean Level of influence on thein everall Level eof
success as science Lteachens.

The nesults alse nrevealed that ef the 6 teaching pattenns
wilth which they wene cempared, Zhe averaged teaching pattenns
of Leth greups ef teachens nesembled mestly the actual teach-
ing patteans of thein respectiive Lectunens. Menceven, en
an individual Basis:

(4 ) the (avernaged) Lunctienal patieans ef 15 of the 20
teachens nesembled the avernaged functional paitenns
of their respective Lecturens; and

( ii) the (avenaged) structural pattenns ef 18 of the 20
teachers nresembled the avenaged structural pailtenns
of thein nespective fLeclunens.

From this it was concluded 2that the Zteachens medefled the
teaching patieans of their Lecturens.

(i)



In addition 2o such findings the following conclusions wene
drawn from the study:

(<)

(<<)

(i4id)

( vi)

( vid)

(viid)

Both massed and spaced enquiny-oniented, scdence
cunniculum training did appearn to be effective means
Zon ensuning Leachen-use of compelencies provided
duning preservice training.

Positive transfen of training did appean to have
resulied from programmes of training with the same
obkjectives of the syllabus which +the graduates of
these programmes subsequently used.

Preservice training 4in sclence teaching did effect
positive teachen attitudes Z2owands the teaching of
science,

Presenvice 2nraining dIn science ZLeaching did appean
to 4influence the teachens’ own penceptions of how
elementany science should be taught.

Role modelling ddid appean to be an effective means
of promoting specific teaching behaviours in Zeachens.

Although teachen-pencepiions of Lhe nrecommendaiionas
of thein Lleclunens did appean 2o influence thein own
concepts of how science should be <Laught more than
the actual LBehaviouns of Lthein Lectunens, the behav-
Louns 0f thein leclunrens did appean to have influenced
thein own teaching patitenns more than thein own necom-
mendations,

The teachens’ ability to control pupils duning science
classes did appearn 2o have the highest Level of
influence on thein ovenalld Llevel of success as science
teachens.

The teachens’ own knowfedge and understanding of
science ddid appean 2o be Less influential on Lthedin
science Zteaching success than was thein own ability
to teach whaleven science they knew.

(ii)
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INTRODUCT ION

Science curriculum courses have now become a familiar compon-
ent of many teacher-training programmes. The presupposition
which wundergirds all such programmes is that whatever is
taught will:

(i ) Dbe 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, most studies, whether preservice or inservice in focus,
have been set largely within the confines of the training
period itself and have been concerned with immediate or very
short-term effects. Consequently, whether or not science
teachers persist in '"using" their training is generally
unknown. The need for studies focusing on the effects of
training on the subsequent behaviours of science teachers
has been emphasized by Parish (1968), Brown (1977), and
Campbell and Okey (1977).

The present study attempts to bridge the gap between '"short-
term" and "long-term" studies by examining the relationship
between preservice training in elementary science teaching
and subsequent classroom practices of the programmes graduates
after a period of 6 months as year-one teachers.

However, interwoven in any presage/process investigation
are a number of "hidden" variables. Whether a teacher uses
competencies gained, or taught, during preservice training
could be due to a number of factors other than training -

including for example, the training received in other curric-
ulum courses, or results of trials and errors within the
classroom. They could also be due to the models of teaching

behaviours observed in other teachers (prior, during or after

training) and to perceptions of the teaching strategies that



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 1literature. 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.



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. It also investigates
the effects of observational 1learning 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. It 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

eithers:

(i) specific skills,
( ii) competencies, or

(iii) teaching behaviours.

It 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 whether the skills, competencies, and teaching
behaviours that teachers initially employ as a result of
training will persist over a substantial period of time

or not.



The existing research has reported increases in the know-
ledge of process skills gained from process training (Wilson
1967; Breit and Butts, 1969; Sabulao, 1973; and Campbell
and Okey, 1977). Further, Jaus (1975); Brown (1977);
Campbell and Okey (1977); and Bluhm (1979) 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
differences in the performance of teachers trained by differ-
ent instructional methods. Fletcher compared "student-
centred"' versus "teacher-centered" instruction in elementary
science methods classes. Menzel, on the other hand, com-
pared the effects of four 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 classifying and measur-
ing.

In the study no significant differences were found between

the groups for classifying while any differences that were

found 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 «f., 1978). Jaus found



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 process skills"
*wrote significantly more instructional objectives designed
to teach [bucﬁ] 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
1977). 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".

Zeitler (1981) 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
"significjant gains" in the acquisition of these skills
but they also "incorporated these skills in their 1lesson

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, and verification of conclusions" (Harris

et af., 1970).

The findings of research 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 (1968) studied
"the effects of instruction in interaction analysis on the
verbal inquiry patterns of elementary science methods

students.! He found that teachers trained in interaction

analysis asked more '"open-ended questions" and engaged



in "a significantly greater proportion of unpredictable

responses'" than those who were not. 1In addition to this,
research alied to Flanders Interaction Analysis generally

found that teachers trained in interaction analysis:

( i) used more praise (Simon, 1966; Hough e «4, 1969;
Bondi, 1970);

( ii) were more indirect in their teaching (Finske, 1967;
Kirk, 1967; Hough et a4 ., 1969; Simon, 1966;
Parish, 1968; and Bondi, 1970);

(iii) encouraged more pupil talk (Finske, 1967; Masla,
1968; Hough et a¢f ., 1969; Parish, 1968; and Bondi
1970).

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

{ v ) used 1less criticism (Simon, 1966; Hough et a4 .,
1969; and Bondi, 1970).

In addition, Parish (1968) found that the pupils of such
teachers "interjected their ideas more freely into discus-
sions than did the pupils of teachers not trained in inter-
action analysis". These findings coincide with those of
Hough ¢4 ¢ ., (1969) and Bondi (1970), where it was also
found that interaction analysis trained teachers used less

lecturing than those who were not so trained.

Despite the popularity of Flanders Interaction Analysis,
predictably, not all research on the effects of training
on the teaching behaviours of elementary science teachers

involved training in interaction analysis. Kondo (1968),
and Porterfield (1969), wusing learning materials from
"Science Curriculum Improvement Studies" (SCIS), studied
the effects of training on the questioning behaviours of
science teachers. Kondo first found that individual teach-
ers showed "differences in the complexity of questioning
patterns". He also found that the manner in which a
teacher approached a lesson influenced the kinds of quest-
ions that were used more than the type of lesson itself.

Porterfield, on the other hand, found that teachers trained



in the SCIS programme used more "translation, interpretation,
analysis, synthesis and attitude or value questions" than

the untrained group. Although both groups used a high prop-
ortion of recall questions, the trained group used proporti-

onally fewer - 34% as opposed to 44% by the untrained group.

Schmidt (1969) also studied the gquestioning 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.

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
ones . 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 'viewing
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-
de: -

(i) the "viewing of model science lessons" and

( ii) "systematic teaching strategy analyses".



Santiesteban and Koran (1977) wused 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 (1970); 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): -

Obsenvational Leanning nrelies mainly
upen twe nrepresentatienal systems - imaginal
and venrbal. Soeme Lehavieun is retadined
in dimageny. Senseny stimulatien activates
sensations that give nrise Lte pencepliens
of the exteanal events. As a nesulil eof
repeated expesune, medeling sitimuli evenit-
ually preduce enduning, nretnrievable images
o/ medeled penfermances. On Laten eccasiens,
Lmages (centrally areused penceptions)
can fe summened up ef events thal anre
prhysically absent. (p. 25)

This phenomenon was confirmed by Freyberg et «f (1974).
In their study of "the vicarious learning of skills in a
microteaching programme"they reported changes in the teach-

ing behaviours of "participants" "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 (1971) used microteaching along with video-

taped models to change the verbal behaviours of second



and third grade science teachers. Steinbach and Butts (1969)
compared the behaviours of preservice teachers during micro-
teaching practice sessions involving on the one hand, peer
teachers and on the other, children. 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 tended to

»”
focus more on'student talk®"and clarification of ideas.

Wright et «f. (1969) studied the effects of microteaching on

the verbal behaviours of preservice teachers. In the words

of the authors: -

The micrneteachens advanced censidernably
in  thein ability te cenceptualize Zthein
own and ethen teaching behavieun and 2his
might previde fen them thein grealest
Leng tenm gadin. This {Led them tewands
an dincnreasing fLacility in staling specific
ol jectives, predetenmining teachen strategy
congruent with these, and evaluating thedin
teaching tweands such ebjectiives. Iz
seemed that thein teaching shewed a mene
Business-Like appreach and a grewing
ecenemy of presentaldlen. There was a
neticealle shift ef cencean Frem centent
te teachding siralegy.

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

Admittedly, most of these studiezs 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 (1968), Brown (1977), Campbell and
Okey (1977) and Yeany (1977) have mentioned the need for

research in this area.

The present study, recognizing the 1latter 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.

The problem itself is multidimengional. 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 1logic however,
is straightforward: 1If 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. If so,
a number of gquestions follow.

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 1level 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 training or

are they the result of some other factor?. Are they, for
example, the result of the 1learning 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?. EighHly,
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 1lie 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, the failure of

teachers to use the training given at Teachers Colleges has
been mentioned repeatedly. Wallen and Travers (1963), and Hoyle
(1970) 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 operationalization or

vapplication'" of the "truths that are learned.

Concerning the same issue Gage (1978) asserts that "knowledge

how" does not necessarily follow from "knowledge that" and

gives the following example: -
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We may knew thal redinfencens strengthen
nesponses LQul netl knew hew Le nreinfence
a pupil se as te sirengthen the child's
tendency te panticipate in class discuss-
lens, Similanly, we may knew that
craditicism 4in veny small ameunis may Lle
geed fen the achievemeni ef mere academic-
ally eniented pupils Lbut net knew hew
te Limit eun cnaiticism e these small
ameunts fen that kind ef pupil .

(Gage, 1978, p. 44).

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 (1961 and 1966), takes a cognitivistic
approach to instruction where 1learning is viewed as leading
to "the achievement of knowledge or skills" and '"discovery

learning'
tion 1is characterised by learning experiences which:

' is the desired medium. To Bruner efficient instruc-

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

( ii) are structured so that they can be most readily

grasped by the learners;"

(iii) are sequenced in such a way that learning is facilit-

ated; and

»* QV\*\.(Q_ oo
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( iv) 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) an "increase in intellectual potency",

( ii) a "shift from extrinsic to intrinsic rewards",
(iii) "learning the heuristics of discovery," and

( iv) an "aid to memory processing".

But not all proponents of the cognitive approach to instruct-
ion are in total agreement. Ausubel (1968) has expressed
some reservations about "independent discovery" and advocates
the wuse of other instructional procedures including the
"expository" method. Others 1like Hunt (1966) and Torrance
(1966), 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 (1968), and Bandura (1969) are more
concerned with the behaviours that are exhibited by individ-

uals.

Skinner views effective instruction as entailing a situation

where: -

(i) tasks within the programme are analysed into manage-
able steps each of which adequately prepares the
student for a subsequent learning task;

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

(iii) each correct response is immediately followed by

positive reinforcement which could be either intrinsic

or extrinsic.

By contrast, Rogers (1969), and Maslow (1968) take a Human-

istic position with respect to instruction. They emphasize
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self-initiated 1learning that 1is 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 (1970), a proponent of "hierarchical learning", sees
effective instruction as necessitating "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 Gagné,the 9 steps of instruction are as follows: -

7. Gaining and controlling atitentien. An
external sitimulus anouses the appropriate
attentienal set,

2. Informing 2he {feannen of expeclted eut-
cemes, Cemmunicatien, usually verbal, Lells
the Yfeannen albeutl the kind eof penfermance
he will fe alble te de aflen he has fleanned.

3. Stimulating rnecall of nelevanil prerequis-
ile capabilities, The YLeannen 44 neminded
o/ the nelevant dintellectual skills, and alse
verbal knewledge, he has previeusly Leanrned.

4. Presenting the siimuli inheneni te Zhe
Leanning task. The particulan stimuli Ze
which the newly ZLeanrned penfermance will be
dinected ane displayed.

5. O0ffening gudidance Zen Leanning. Usually
by verlal communicalions The Leanner”s thinking
44 dirnected Ly prempts on hints untild the
essential penfenmance 4is achieved.

6. Providing ZLeedback. The YfLeannen i4
infermed eof the conrecitiness ef his newly attain-
ed penfermance.

(% Appraising performance. Opperntunity
L5  previded fLen the Learnen te verlly his
achievement in ene on mere situatiens,

8. Making previsiens fLer transfenrability.
Additienal examples ane used Lo establish
incrneased genenalizabilily o/ the newly
acquined capability.

2. Insuning nretentien. Previsiens ane

alse made fon practice and use eof the new
capubility s0 that it will fLe nemembened.

(Gagné, 1970, p. 304).
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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 Gagné, 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 gquestion. 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 interactions; 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 being that the competencies and teaching
strategies presented during training will be employed by the
graduates of these training programmes in the classroom sit-

vation.

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 1is 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 1in 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,



17

1950; Gagné and Baker, 1950; Rossman and Goss, 1951; and
McAllister 1953) but other studies have shown that positive
transfer of training does not always occur (Hilgard
et af ., 1954; Battig, 1956; Burack and Moos, 1956; Battig
et af., 1957; and Hoffeld, 1957).

While the teaching practices of first-year teachers may be
a direct outcome of the training given, there are a number
of other 1logical 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 (1972) 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 1little room for reflection about prescribed
teaching behaviours. According to Jackson (1968):

At the simplest Level it seems the ZLeachen

is fust tee Lusy te Le Lethened wilh the intell-

ectual and pedagegical frills ef lLeanning theeny

and precisely defined el jectives. Faced wdilh

twenty en thinty restless students he has
eneugh te de witheut wennrying abeut whethen

* Adams (1965), and Rowe (1974) have also observed this rapid pace of
classroom interactions.
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his Lehavieun 44 4in accend with the preneunce-
ments of the theenists,... (P. 166).

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 practiging 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 1learning is received by the
teacher - trainees will depend on their own perceptions of
what 1is 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 1learning. 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 (1973) "the potent-
ial for modelling effects exists at all times'. Concerning the
same phenomenon Bandura (1969) 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". Further, Bronfenbrenner (1970) has reported
that: -
the petency ef the medel is enhanced when Zhe
behavieun exhilited is a salient featune Ln the

actiens ef a greup ef which the [elservern] already
L5 0n aspines to be a memben. (P. 134).
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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 1light 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. Gagné
(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, when
faced with the reality of teaching, may resort to instruct-

ional strategies which they have actually seen in operation.

Bronfenbrenner (1970) has reported 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 conditions are suitabkle for their
use. This same phenomenon has been reported by Bandura
and Walters (1970) and Bandura (1977). 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 (1942) however, has theorised that new learning
can actually contribute to the process of forgetting. Accord-

* From: Bugelski, B.R., The Psychology of Learning, Henry Holt and
Company, New York, 1956, pp. 303-337.
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to his "Theory of 1Interference", 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 1927 Pavlov noticed that learning or responses

which had been forgotten or extinguished by subsequent learn-

ing,"

Later,

spontaneously' recurred at some future date.

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 1learning 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)

(ii)

(iii)

the extent to which first-year teachers employ the
teaching competencies that they were instructed to

use during science curriculum training;

the extent to which capability to use these competenc-
ies 1is attributed to training for science teaching;
and

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;

( 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 first-year science

teachers attribute their own teaching patterns to:

( i) the teaching patterns that they were 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 form of curriculum training than others.
Because of this, another question arises: What effect 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 1learning is promoted more
by massed practice than by spaced practice. Two such theor-
ies are the *Principles of Frequency and Recency formulated
by Watson (1878-1958). According to the Principle of
Frequency - 'the more frequently a given response is made
to a given stimulus the more likely it would be for that
response to be made to that stimulus again. According to the
Principle of Recency 'the more recently a given response
is made to a given stimulus the more likely it would be
for that response be made again: Thus long spaces between
learning sessions would tend to decrease the 1likelihood

of continuity of the same response from session to session.

Thorndike (1932)** 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 responses were within 1/4 of an inch of the correct
length. Thereupon, responses begon 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 1971, page 6).

The Law of Exercise subsumes two other laws***the Law of

& Definitions based on an account by iiill, Winfred, F., Learning A
Survey of Psychological Interpretations, revised edition, Chandler
Publishing Company,Scranton/Toronto/London, 1971, p. 37.

o Thorndike, E.L., The Fundamentals of Learning, First AMS edition,
AMS Press Inc. New York N.Y. 10003, 1971, pp. 170-206.

*** Thorndike, E.L., Educational Psychology, Vol 2, Greenwood Press
Publishers, Westport, Connecticut, 1970, pp. 2-4.
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Use and the Law of Disuse. The Law of Use states that "when
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 1learning 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
efficacy of massed training and spaced training will be
determined by the correspondence between the competencies
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 hypotheses.
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

This chapter describes the procedures by which the issues
outlined in Chapter 2 were investigated. They include

sampling, data collection, coding and data analysis.

The study entailed the use of 1 Teachers College and 19
schools in the North Island of New Zealand. In common with

all institutions, the Teachers College and the schools
possessed their own peculiar organizational structures
and practices. Accordingly, the investigation of the re-
search problem was constrained by the existing realities
of the institutions in which the study was conducted.
The salient operational problem thus became: "How , within
the existing organizational structures of the College and

schools, could the broad research problem be tested?"

The investigation of the relationship between preservice
training in science teaching and subsequent teacher-practice
required the acquisition of a variety of information.
Firstly, knowledge had to be gained about the nature of
the science curriculum training given to preservice teachers
and the manner in which this training was presented. This
would not only entail an examination of the contents of
the science courses taught, and the interviewing of lectur-
ers responsible for training, but also direct observation
of training sessions. In addition, verification of the
specific types of teaching behaviours recommended by each
science lecturer for the teaching of elementary science
would have to be obtained, probably by a series of inter-
views. With the nature of the science training process
and instructional methods determined, the subsequent task
would be to establish correspondence between training pro-
cesses and methods and first-year teacher- practice. This
second step would probably entail the observation of first-
year science teachers in their indivicdual teaching situat-
ions, as well as the administration of a series of inter-

views and a questionnaire. Necessarily 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 obtained 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, 1979 and continued through December,
1979.

29



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 staff and
students during or after curriculum training sessions.
She was also invited to attend the weekly planning sessions
of the science staff. 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 following week. This planning procedure
was to ensure that all groups of teacher-trainees covering
the same curriculum units, but being taught by different
staff, would be exposed to the full variety of instructional

strategies.

For this first phase of the study the sample comprised
5 science staff and 120 final-year students. The students
were divided into 7 groups of between 15 and 19 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 1in 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 different. 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 for the
6 groups of non-science-specialists occured within 2 six-
week time blocks. During the first 6 weeks, 3 groups (of
non-science-specialists) were scheduled, all receiving
training during the same period of time. There followed

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 major 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:
a) the types of teaching behaviours recommended
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

* It must be mentioned that although these three procedures are dealt

with sequentially within the text, during actual 1investigations
the three tasks overlapped to a considerable 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 situation 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. 1In 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 comprehensiveform for recording classroom events,
in the present case, cost and logistic considerations pre-

cluded its use.

Thirdly, audio-recording could be used. Although 1lacking
the wvisual 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 were observed
and audio-recorded for each group of teacher-trainees.
Observational records consisted of audiotapes, class "hand-

outs" (Appendix 0), and a few notes.
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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 the lecturers

for the teaching of elementary science. Description

follows.

Recommended teaching competencies

The teaching competencies were to be identified by examining
the science curriculum course outlines and science training
sessions. The course outlines wused 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).

An examination of the 1lesson units and training sessions
of the preservice teachers (science-specialists and non-
science-specialists) revealed a number of common competen-
cies. They could be divided into two broad categories

as follows: -

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

a) selection and appropriate use of science resource

books and materials;

b) modifying materials to suit specific class needs

or science activities;
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c) programme and lesson planning;

d) class motivation, management, safety and control;

e) the teaching of science process skills;

f) use of a science teaching kit;

g) extending the science programme beyond the classroom;
h) programme and lesson evaluation;

i) evaluation of pupils' progress in science; and

j) collaborating 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 ability to teach science;
c) attitude toward the teaching of science; and

d) skills and confidence in the teaching of science.

Recommended teaching patterns

The present study required specific information about the
amounts of 1lesson time the science lecturers intended for
preservice teachers to spend on both functional and struct-
ural aspects of classroom 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
18 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 class 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 first reminded that the purpose of the interview was
to collect information about the types of instructional
behaviours that he recommended for teachers of elementary
science. The researcher introduced each task to the lectur-
er, explaining any terms that were not fully understood.
Thereupon the researcher and lecturer worked through each

task in detail with the interviewee writing answers for

each question in the appropriate spaces provided on the
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inteview sheet. No time limit was set for the interview.
and subjects were free to ask for clarifications on any

points.

After the administration of the interviews the results
were transferred from the interview sheets to tables prepar-
ed for this purpose (Tables 10a and 10b, Chapter 5). Graphs
were then constructed showing the amounts of lesson time

recommended by each lecturer.

Having obtained samples of the instructional behaviours

used "on" the preservice teachers, and having ascertained:

( i) the teaching competencies featuring in the science
curriculum programme, and

(ii) the teaching patterns recommended as appropriate

for elementary science teachers by the science teach-
ing staff the next step was the coding and analysis

of the training sessions.

Coding and Analyis of training sessions

The coding and analysis of the events of the training
sessions necessitated a systematic means for describing

these events.

Given the nature and thrust of the study the procedure
developed by Adams (1965) and subsequently used by Adams
and Biddle (1970) was selected. A detailed description
of this instrument, coding procedures, and analysis of

coded material follow.

The Adams' Instrument for the analysis of Classroom Transac-

tions

In his system for the description of classroom events Adams
(1965) conceptualized the classroom as a '"social system"
where "communication" is "an essential element". He divid-

ed communication processes into a number of categories
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into which classroom events could be classified. The follow_



ing account, lengthy because of its significance to the

study,
(1965).

is taken directly from the original work of Adams

The classneem can Le classified neadily

eneugh as a secial system: s0cial in
the sense that it dinvelves dintenacting
individuals, and systematlic in the sense

that 4t 4is enganised. Heweven, it 445
sevenely prescrnibed din {is manifestatien
of Reth aspectis. Within it, engandisatien

i{s uniquely pallenned and dintenactien
is  chanactenistically (and even menrne
uniquely) cincumscadibed,

7e the extent that classneems in
genenal as secial-Behavieurnal selitings
can fBe ddentified censistently, Lhene
must be semething that gives them identity
as classneems. This didentity 4is net
vested selely in the matenial phenemena
invelved, nen selely in the pensenneld.
Rathen, il denives in Lange degree fZrem
the chanractenistic activities and “the
prevailing Lehavieuns that repeatedly
eccun thenre. These Behavieuns cemprise
the "teaching-Leanning” precess. Irnesp-
ective of what is Laught en Leanrned,
innespective of hew it is taught en Leann-
ed, fbehavieun cencenrned with <teaching
and fehavieun cencenned with Leanning
willd Le manifested thene. Whethenr eon
net ene cheesecs Lo cenceptualise 1this
twin-Like element as the ebjecltive eof
the system 4is unimpentant. The pedint
Leing made 44 that "teaching-Learning” is
an ebsenrvable BLehavieunal chanactenistic
of the classneem secial situatien. Iz
defines the essential charnacten eof the
setting and may be assumed e be emni-
present,

Given the teaching-Leanrning Funciien
of the classneem, then necessanily "cemmun-
Lcatien”™ nmust Le an essential element,
In eaden that {eaching-Leanning may
preceed, cemmunicailien ameng the pensennel
on between the pensennel and the antifacils
must exist. Witheut cemmunicatien (defined
in 4its Lneadest teams), teaching-Leanning
L4 dmpessible,

The cemmunicalien pnrecess nequines,
in 4its tuan, "dintenactiens” ameng he
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pensennel., There ane admittedly, cemmun-

Lcatien situatiens that de net JLnvelve

intenpensenal intenactien (e.g. nreadding

a Leek, viewging a film, eitc.). Heweven,

sufficient evdidence exists te suppent

the cententien that such dintenrnaciien

(admittiedly mestly verbal) exists ameng

the membens of the classneem greup (Withall
and Lewis, 1963).

On the assumptiens centadined in
the preceding paragraphs a cenceptuald
medel eof the natune ef the classrnoom
setting has been devised . . . .

In the medel the classneem is envisag-
ed as a system of cemmunicailien behavieuns:
that 4is, a ABeundary-maintaining set ef
inten-dependent sub-units ef cemmunicalien

Behavieuns. These Lehavieuns invelve
the pensennel In Jdnternactien wilh each
ethen. The fehavieuns have didentifiable

charactenistics and eccun sequentially
in divense ways.

As a first step 4in  dntenpreling
the fehavieunal characten of classneem
settings wenkable definitiens ef the
Lasic cencepls of cemmunicatien and inten-
actien sheuld be undentaken.

e o o+ Intenactieon will be nreganded
as a set of behavieuns which bnring about,
on can fe Lfbegitimately Jintenpreted as
atlempliing te bnring aboul, cemmunicatlien
between individuals. Cemmunicatien henrne
may Be venbal, physical, on By signs
on signals. Thus the fellewing kinds
of situatiens arne ameng these encempassed:
cenvensatliens, discussions, anguments,
Zighting, shaking hands, {Letiten wnrniting,
waving, and saluting. It is alse neganded
as an dintenactien when an atilempt is
being made By ene penson te cemmunicate,
unknewn te anethea. Similarly, an "accid-
ental” cemment, signal on teuch nreceived
Ly ene pensen unknewn te the dinitiaten
i{s alsre neganded as an internaciien, previd-
ed thenre is Behavieunal evidence negisten-
ed By the nrecipient. The pesitien ZLaken
hene 4is Justified mainly en the greunds
that it delimits 2the <2team 4in a mannen
that 44 netl incensistent with cemmen usage
and that it is empinically viadle.




The inteapretatien ef fLeth intenact-
Len and cemmunicalien 4is Lbased (as 2Lhe
definitien weuld demand) en an ebsenv-
atienal frame ef nrefenence. The Zecus
in the main 44 placed upen neadily ebsenv-
able LBehavieuns that can be classified

in tenams ef thein manifested featunres. CLass

ifying fbehavieun in this way prevides
the justificatien ef the use of the phrase,
cemmundicatien/intenactien "system”,

Classneem Structune

In enden te previde a measure eof
ceendinatien in the medel, ene segment
has Lbeen desdignated Structunre. As  the
team has been used herne Structurne means
an enden that is ebserved te pensist
ameng the cemmunicating membens In the
system, Theenetically, the numben of
classneem membens dinvelved din any ene
cemmunicatien exchange ceould nrange Zrem
twe te the tetaul numben in the greup.

Duning centain kinds ef exchanges, hew-
even, seme membens may net Lbe invelved
in the cemmunicatien nelwerk ait all.

At ethen times cemmunicatien ef any
kind may be coempletely absent. These
diffenrent centingencies have been accemme-
dated in the medel Ly the pestulatien
of diffenrent cemmunicalien sub-systems,

Cemmunicatien/interactien pattenns
eccun even time; they alse eccun threugh
the dindividuals whe ane 4in the classneem

setting. Each of these individuals at
any ene 1ime must eccupy a panticulan
lecatien; a pedint in classneem space.

Structune, then, may alse fbe viewed
as a geegraphical distribuiien ef the

pensennel, Thene 44 a ZLikeliheed <that
the distributioens will alse shew evidence
o/ change and vaniatien. This Staructunral

inteapretatien ef the classneem censti-
tutes the spacial structune eof the setiing.

The pensennel invelved in the cemmun-
Lcatien/intenraction systems have been
ddentified 4in twe ethen ways, Lirst
accending te the pesitiens they held,
and secend accending te the neles they
rlay. Cach will Le dealt with in tuan.
Twe "pesitiens” have Lbeen specified viz.
teachen and student pesitiens (7 and
S in Figune 3). . . .
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Three diffenent cemmunicaling neles
ane alse empleyed in Figurne 3. They
have feen designated (1) Emititen, (2)
Tanget, (3) Audience. They anre dintegnal
te the Structunal cencepiien ef the cemmun-
icatien/interactioen system in that 2Lhey
arne didentified when thenre ane changes in
the cempesition of the cemmunicalien
sub-systems, The Emitten 44 the pensen
cemmunicating at the dinceptien ef Lthe
cemmunicatien/intenactien sub-system. The
Tangel 4is the pensen en greup te whem the
cemmunicatien 4is dnriectled. The Auddience
consists of these membens whe ane atlend-
ing te the cemmunicatien/intenactien.
A ene nrele system comprises an audience
only (class wailches £Lidm). A twe nrele
system usually censists eof an emitilen
and an audience (teachen flectunes students).
A thnee nrnele system invelves an emiltilen,
a tanget and an audience (teachen disci-
plines single pupil, oethens watch).
Any Central en Peniphenal sub-system duning
its  existence must manifest al Least
one of the nelesy; it may en the ethen
hand, manifest twe en all ef then.

Beth nrele and pesitien, as <they
have feen cenceptualised herne, ane cemp-
Lementany. Any nrele can fe Jidentified
accending te whethen dincumbents eof ZLhe
teachen eon student pesitien eccupy 4it.

Membens of any pesitien can he identified
accending te the neles they play.

In the medel, the phrnase ".intenactien
ecoelogy”™ has Lbeen ceined te designate
all the Structunal aspects selected ZLen
considenatioen. "Intenactien” nrefens
te the featunre that defines the phenemena
unden censidenation. "Ecoleogy” indicates
that it 4is the Latten charnaclenistic
dispesitien that 4is being emphasised.

Structune with its tempenal and
spatial centextual cempenents may perhaps
e envisaged as the wel eon which 2he
tapestry of the teaching-Leanning piclune
i{s te Le weven. It Zimits the extenit
of the piclune, dictates the degree of
Lineness of wenk and prevides the Leundal-
Lonal framewenk that will deteamine Zthe
dunability o/ the Lindished preduct.
Nenethesless, the appeal and beauty of
the wenrk will ewe {Litile te it. Rathen,
will elegance bhe denived frem the weven



pattenn, the Llending ef Leams, Lthe Lal-
ance eof celeun, the evenall design.
The seunces eof petential elegance 4n
the classnoem ane e LBe FLeund in Lhe
actual <teaching-fLeanning precess ditself.
They ane delineated in Figune 3 LBy 2Lhe
heading, Functien.

Classneem Funciien

At the rnisk of gressly even-simplifying
a cemplex pnrnecess, Funciien has Lbeen
taken te mean what gees en within the
system Leundanies, on mene specifically,
what chanaclenistic Fforms of Bbehavieun
ane manifested in the sysiem. This
intenprnetatieon e/ Functien nest s
en the assumpiien that the classnoonm
414 an antificially ceninrived and sustained
teaching-Leanning situatien. The dinten-
pretatien alse ewes its fenm and substance
te the cententien that cemmunicatien
has "centent” (4is cencenned with seme
tepic on ethen) and that cemmunicatien
eccuns 4in a chanaclenistic mannen on
mede.,

e o o+ The Functienal dintenprnetatien
contained in the medel and descnibed
Lelow nepnesents ene way 4in which the
kaleidescepe o/ classnoom Lehavieuns
may Be neselved and systematised. Because
functien 4is ef central significance 4in
detenmining the chanacten of each class-
noem, "cemmunicatien ethelegy” has ALeen
-used, 4in the medel, te designatle the
tetal Functienal cenfigunatien. *Coemmun-
icatien” neminates the phenemenen unden
censidenation, "ethelegy” .indicates that
fZecus is being placed en intenpnrneting
its essential chanaclen.

Cemmunicatien Centent
It s assumed that the Centent ef cluss-

rnoem  cemmunicalien L4 cencenned wilh
thrnee prnincipal kinds ef meanings. These
ane designated in the medel as: Subject-
matten (S.M. ), Seciatien and Organisatien.
Sub ject-matien meanings ane cencenned
with "task” elements which ane denived
mainfy But net exclusively Lrem syllabus
and cunaniculum prescaiptiens, Seciatieon
meanings nelate te inten-pensonal exchanges
coencenned with affective, secial-emetienal
behavieuns, Onganisalien meanings ane
identified in these cemmunicatiens which
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ane dinected tewands the maintaining
and penpetuating ef the classroem as
a functiening system. They ane essential-
Ly administrative in chanacten.

I. Subject-Matiten

Twe kinds of subject matitens ane fealunrned
in the medel. Subject-matten 1 nrefens
te centents ef cemmunicatiens that can
Le Llegitimately dintenpreted as dinectly
nelating te the kind ef Lessen specified
at the time. Fon example, in an "anith-
metic Lesson” subject-matien 1 centent
means the centent ef cemmunicatin that
nefens dinectly te anithmetic. How-
even, many cemmunicatiens in classnooms,
theugh cencenned with aneas of Legilimate
educatienal intenest, de net always Lean
on the sublject estensibly BLeing taught.
Thus, even an anithmetic Lessen can
be punctuated Ly excunsiens inte secial
studies, bLiolegy, Litenatune and se en.
Such dignessions ane classified unden
the  heading, subject-matten 2, which
subsumes all subject matien net nrelated
te the subject matten specified Len Lhe
class at that time.

II. Jociatien

. . "Scciation” is used te denete
cemmunicatien centents that eilhear fLccus
delibenately en the precess eof Leding
s0ciable (negative on pesitive) on that
cleanly neprnesent nrecegnised secial cen-
ventiens, Thus, "geed menning class”,
"hew de yeu de”, "did yeu have a pleasant
heliday” ane cemmunicatiens ef the Latilen
kind. In the case of the Leamen, exhenit-
atiens te "le geed citizens”, "he <tidy

wonkens”, "step Lighting”, "considen
the dimpentance ef geed manneas” ane all
appropriate examples. Such cemmunicatiens

have affinity with (bul ane net <te 4Le
neganded as didentical with) aspects eof
Lehavieun that anre nrecegnised Ly psyche-
Logists as "affect”,

III. Onganisatien

Whenever the centent ef any cemmundi-
cation 44 deveted te maililens that dinecitly
invelve the administratien ef the class-
noem, the appropriate centent catlegeny
45 "Onganisation”. Undenr this heading
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Lall cemmunicatiens that ane cencenned
with centrellding and dinecting all en
any eof the pensenneld en antifacts In
the seiting. It thus cevens the numeneus
teachen dinectives that Lacilditate (sic)
the functiening ef the classneen. It
alse cevens any cemmunicatliens cenceaned
with similan matiens which emanate frem
the students. The affectiveness ef such
cemmunications 44 net unden nreview ai
this sitage.

Cemmunication Mede

The Mede cencent 14 fLess easy teo illus-
trate in that il nepresents a nrelatively

nevel way ef inteapreting the implicatiens

of the centent ef cemmunicatiens. Thenre
Lollows a censidenatien ef each element
taken in tunn.

I. Infermaiien Disseminatien

Infermatien Disseminution nefens te all
coemmunicalien-transactions deveted te
the cenveying ef infermalien. Stalements

coenceaned wilh previding facts, er clarnify-
Lacts, cemments, questiiens en asseniiens,

illustrations en demensinatiens penferming
the express functien ef exhibiting (en

punrperting te exhibil) substantial evid-

ence, anre neganded as falling unden this

heading., A bnrief neflectien en the nalunrne
of examinalien scripts and upen the avernage
textbook may previde mene than an adequatle
testimoeny te the fact thatl acquisitien
of infermatien is ef prime Jimpentance

te the sysitem. Factual knewledge is

rneganded as panticulanly impenrtant.

Necemanily then, Lactual infenmatien
featunes preminently in the Zteaching-

Leaning intenceunse. Facts ane presented,

intenpreted, explained, elaberated, illus-

trated and nepeated with meneteneus inevit-
ability. In them 4is te Le fLeund Lhe

essence of "infermalien disseminatien”.

II. Intetlectualisation

Intellectualisation nefens to all cemmun-
icatiens devoted expressly ie ihe preced-
unes 4invefved din censidening, reasening,
and 4indulging 4in deductive and inducteive
theughr. It alse includes these nen-
leoegical precedune s such as attitude
expression, epinien giving, Judgment
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making, intenprnetatien making, assessing
and evaluating. It sheuld he neted 2that
the focus 14 en the procedure iiself.
As such dintelleclualisatien is qudile dist-
inct  frem the "intellectualising” that
is usually (semetimes eptimistically) infen-
red as Lying Lehind cemmunicaliens made
Ly individuals.

One of the cenceits that many teachens
at all Ylevels penmil themselves is that
they teach thein situdents "te think”,
Funthermone, whethear 4t 4is due Lo thein
agency on net, it is abundantly clean that
childnrnen de Y{leann hew e think, at ZLeasit
in  seme fLashien. It 4is centended hene,
that a prepentien ef the cemmuncatien-
transactions occqﬂing in classnems fLecuss-
es eon the actual precedune Ly means eof
which the membens LBeceme FLamilian with
the precesses of thinking, nreasening, Lerm-
ing epiniens and se en,

e o o It has Leen decided te include
as well, these untidy, dillegical and fre-
guently unsystematic Lut nenetheless dinte-
llectual cemmundicatdien behavieuns which
give evidence eof epiniens, prefudices,
intenpretatiens and se en, dLnrespecltive
of the quality ef the epinien, jJudgmeni,
on evaluatien itself. Again, whatl disting-
uishes this cempenent ef Intellectualisatien
Zrem Infermatien Dissemination L4 i1s
emphasis on the natune eof the precedurne
nathen than the "facts” that might cenitinrilute
te the precedunre.

III. Operatien

The thinrd sub-categeny desdignated
Openatien in Figune 3 nefens te these teach-
ing-Leanning Behavieuns which cannel le
classified unden the ether twe headings
and which appearn te exist menely Len <the

sake of the expenience itself. Thus, gnreup
singing may find an appropriate classifical-
Len unden this heading. Any student pract-

{ice aclivities (rneciting anithmetic tables,
practising a meten skill, deing wriling
dnills, etc) ane alse included. So oo,
arne chrealive activities such as painting
(witheut technical instructien) and dancing.
Greup quizzes, tests, and examinatiens,

arne alse Lecated unden 2this heading. Such
activities ane eoften aitualised in class-
nooms., They pernsist even time eften wdith

Little vaniatdien. They canny thein eown
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mementum in that ence they ane stanted and
thein nules beceme established, they cleanrly
cincumscnibe and prescnibe Behavieun.
At  such times, greup Lehavieun Is mene
ovently hemegenceus Lthan atl mest ethens.
These ane the eccasiens when unifermity
neigns and cenfermily is the neam.

There anre twe dincempletely nreselved
Lssues that need atitentien al this sitage.
They Leth revelve reund the questien
of the nrelalienship between the Centent
and Mede elements described. The secend
{4 whethern on net they cellectively exhaust
the univense of classneenm Lehaviouns,
Cach of these peints will Le taken in tunn.

The (Mede calegernies have been se
constructed that each 44 JdIndependent eof
the ethens. By definitien any cemmunicalien-

internactien can Be didentified as edthen
Infermatien Disseminatien, Intellectualisat-
Len, en Openatien.

In suppert ef this pesitien it has
been feund that different judges ebserving
the same behavieun can censistently categen-
ise 4t accending e this system. It 44
in ethen wends, precedurally pessibile
te Jdidentify Lehavieun accending te this
thrneefedld crnitenia.

It i3 the secielegical enrnientatien
of the situdy that permits this te eccun.
By centrast, if a psychelegical frame
of nefenence wene adepted dinstead and 2the
foecus wene placed en the dindividuals in
this setting, then it can be claimed that
Lnevitably the ddisseminatien ef infermaldien
and intellectualising must ge hand in hand.
Clearly, it weuld Le argued, it is net
pessible te assimilate infermatien witheut
intellectualising abeut it. Indeed intell-
ectualising must eccun Lf any cemmunicatien,
be it cencenned with Infermatien, Organisal-
ien en Openrnatien is te Le cemprehended.

All this 48 cennect. DBul it is enly cennect
if ene angues frem the peint ef view ef
the Jindividual, and with, it sheuld ALe
added, the assurance that frem ebservable
behavieunr, may Be infenred ceatain mental
(psychelegical) characlenistics.

The differentiatien ef the three Centent
categenics, Subject mattern, Seciatien and
Onganisaiien, does nel pese quile the same

42



prneblem, Admittedly if Seciatien is negand-
ed as equivalent te psychelegy’s "affect”
then difficullies anise In that tLene eof
veice, smiles, fLrewns, eilc., can Lbe taken
as cues. Heweven, when atilentien is focussed
on the subject eof disceunse and net en
individual acts such difficulilies are dimin-
L{shed., It 4is pessible censequently Le
classity all cemmunicalien exchanges in
tenms of the Leun bread Centent classifical-
<tons pestulated.

e o« « The Centent categenies ane muitual-

Ly exclusive. The [Mede calegenies ane
alse nmutually exclusive. Heweven, Mede
and Centent ane net .independent ef each
oethen. Any cemmunicatien in a given [Mede
must alse have a given Centenit., Any cemmun-
icatien with a given Centent nmust alse
e 4in a given MNede. Censequently, thenre

ane twelve distinguishable FLunctien Lerms
that ane e Le denived frem cross-nelating
the thnree Mede elements with the feun Cen-
tent enes. These ane 4illustrated 4in the
Functienal matnrix in the medel.

It 4is centended 2then, that the ZLwe
mafon Functienal categenies, Centent and
Mode, . . . can fe empinically didentified,
and that tegethen they can £Le taken as
exhausting the univense eof cemmunication
behavieoun. Whatever cemmunicatien eccuns
within the classneem can Le classified
unden ene ef the headings. It sheuld Le
appanent that the calegenies ane Basically
verny bread and thal many things have Leen
nathen neughly Bundled inte each eof <the
twelve Laskels (Adams, 1965).

The Adams*® Instrument is summarised in Figure 1. In Figure
1 there are 6 functional and 9 structural categories accord-
ing to which classroom events could be classified. For
the purposes of the present study all of the functional
categories of the Adams Instrument were employed. So
also were all of the structural categories with the except-
ion o0f location (since videotape was not wused). Some
changes in terminology were made. Instead of '"central
group", "peripheral group", and '"residue", the categories

of "whole class", "multiple pupil", and "individual pupil"
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were used. "Multiple pupil" was taken as any group of

pupils who could not be <classified as the whole class

or as an individual pupil. These categories were more

suitable for the purposes of this study because, during
the playback of recorded teaching sessions, it was imposs-
ible to "see" whether fifty percent, or 1less than fifty
percent, of the class was involved at any given time
but it was generally possible to "hear" when the whole
class, multiple pupils, or individual pupils were either

targets, emitters, or the audience.

Coding

In order to code the observational audio-records a coding
form was devised. It appears in Table 1 (page 52 ).

It was designed to permit the identification of each
episode and its duration (the two left hand columns) and
the classification of each episode according to the type
of Communication Mode (next 3 <columns), Communication
Content (next 4 columns) and Teacher's Role (next 2 columns)
The final column provided space for a general description

of the lesson.

Coding procedures entailed, first identifying an episode
and second, classifying it appropriately. A number of
conventions were followed for both tasks - which though
conceptually separate were often in fact operationally

intertwined. Explanation follows: -

Episoding:

An episode was taken to mean any given period of time
in which a single functional/structural transaction occurr-
ed. The determining factors in each case were: -

(i) the mode of the transaction;

( ii) the content of the transaction; and

(iii) the role of the teacher as defined by the conceptual

framework used. In effect this meant that a trans-
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action had to be identified as, and accordingly confined
to a specific functional/structural type.

In order to determine the functional type of an episode

it was first necessary to ascertain:

46

(i) 4its Mode* (i.e. "how the communication was given"),

and

( ii) 4its Content ("what the communication was about").

In this study the Mode of an episode could be one of 3

types: -

( i) "Information dissemination Mode" - "communications

devoted to the conveying information".

( ii) "Intellectualization Mode" - communications concern-
ed with ‘"considering, reasoning, indulging in
deductive thought, expressing attitude, opinion
giving, judgment making, interpretation making,

assessing, and evaluating".

(iii) "Operation Mode" - classroom processes which includ-
ed such activities as written work, experimentation,

preparation of teaching aids, and the like .

Similarly, the Content of an episode could be one of 3

types: -

(i) "Subject matter Content". Here the subject matter
could either be about science, about science teach-

ing, or irrelevant.

( ii) "Sociation Content" - communications representing
either "affective" or social aspects of behaviour

for example "How do you do", "I'm sorry", and the
like.

*

Definitions based on an account by Adams and Biddle (1970), pp 6-20.



(iii) "Organization Content" - "communications concerned
with directing personnel or property within the

setting".

Hence the functional type of an episode could be one of
15 types: -

(i) Information dissemination about Science.

( ii) 1Information dissemination about Science Teaching.

(iii) Information dissemination about irrelevant subject
matter.

( iv) Information dissemination about sociation.

( v ) Information dissemination about organization.

( vi) 1Intellectualization about Science.

(vii) Intellectualization about Science Teaching.

(viii) Intellectualization about irrelevant subject matter.

(ix ) Intellectualization about sociation.

( x ) Intellectualization about organization.

( xi) Operation pertaining to Science.

(xii) Operation pertaining to Science Teaching.

(xiii) Operation pertaining to irrelevant subject matter.

(xiv) Operation pertaining to sociation.

( xv) Operation pertaining to organization.

In order to determine the structural type of an episode
it was necessary to ascertain who was speaking to whom
and in whose audience. In other words it was necessary

to determine: -

(i) the emitter: - '"the person who spoke first when

a communication group was set up";

( ii) the target: - "a person or group to whom the emitter
addressed himself";

(iii) the audience: - "those members who were attending
to the communication". (Definitions from Adams and
Biddle; 1970).

4'7
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Emitters could either be the teacher, an individual pupil,
the whole class or multiple pupils (any group of pupils
which could not be classified as the whole class or as

an individual pupil).

Similarly the target or the audience could either be the
teacher, an individual pupil, multiple pupils, or the
whole class.

The structural type of an episode could be one of 9 types

(outlined previously on page 31).

To facilitate the coding of structural types of episodes
a grid (Figure 2) was constructed which provided an easy
means of designating combinations of teacher/pupil interac-

tions in the communication process.

FIGURE 2: CATEGORIES FOR DESIGNATING COMBINATIONS OF
TEACHER/PUPIL INVOLVEMENT IN THE COMMUNICATION PROCESS

EMITTER TARGET AUDIENCE
TEACHER a d g
INDIVIDUAL PUPIL b e h
MULTIPLE PUPIL c £ i
WHOLE CLASS W x Y

The following is an example of how an excerpt from an

actual science lesson was divided into episodes.

Excerpt:
Student to ALectunen: "Maylbe it's jJust the way the
papen 45 cul”,
Lectunen to student: "So you think 4it's just the
way the papen 45 cut?”

Student Lo leclunen: "Well, thut willd muke & cunf”,
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(Class wenks fen 3 secends).
Lectunen 1e student: "Hene's a piece of papern, try
youn ideas eut!”
From this excerpt 5 different episodes were identified

each with a particular functional/structural type.

Episode 1:

Student to lecturer: "Maylbe it 's just the way the papen

is cut M.

Functional classification: intellectualization (reasoning)

about science.

Functional classification: "bdi" (Figure 2) - an individual
pupil 1is emitting to the teacher (the target) with the
rest of the class (multiple pupils) as audience.

Episode 2:

Lecturer to student: "Se yeu think it's just the way the

papenrn 44 cut 2"

Functional classification - intellectualization about

science.

Structural classification "aei" - teacher emitting to an

individual pupil with multiple pupils as audience.

Episode 3:

Student to lecturer: " Wels?l, that will make it cunrl".

Functional classification: intellectualization about

science.

Structural classification: "bdi" - individual pupil emitt-

ing to the teacher with multiple pupils as audience.



o0

Episode 4:

Class wonks Lor 3 seconds -

Functional classification: operation about science.

Structural classification: "Silent" episode* - no emitters

and no targets.

Episode 5:

Lecturer to student: "Herne's a piece of paper , 1try yeun

ideas eut '"

Functional classification: information dissemination about

organization.

Structural classification: "aei" - teacher emitting to

an individual pupil with multiple pupils as audience.

Having determined the functional/structural classification
of episodes the next step was to record them. There were
7 steps in the coding and recording of any particular

episode: -

( i) the number of the episode had to be entered on the

coding sheet (first column);

( ii) the duration of the episode had to be recorded (column
2);

(iii) the duration of the episode had to be entered on
the coding sheet according to the Mode of the episode

(columns 3, 4, or 5);

( iv) the duration of the episode had to be recorded accord-
ing to the Content of the episode (columns 6, 7,
8, or 9);

* Whenever there was a "silent" episode in this study the teacher's

role was taken as "audience to the whole class!
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( v ) Whether the teacher was the emitter (E), the target
(T), or the audience (A) had to be recorded in column
10;

( vi) the teacher/class involvement in the communication
process ("aei", "bdi", "cdi" etc) had to be recorded

in column 11; and

(vii) a brief description of what was taking place in the
lesson during the episode had to be recorded in column
12.

An example of the coding of the 5 episodes outlined previous-

ly is to be found in Table 1.

In the interest of manageability three 1lessons of each
lecturer were selected for coding and subsequent analysis.

They were the first, middle, and last sessions.

Coding was done directly from the playback of audio-recorded
classroom sessions and an Olympic Stopwatch was used for

the timing of episodes.*

After the coding of each lesson the coded sheets were analys-
ed to determine the proportion of 1lesson time that was
spent on the functional and structural transactions which

occurred during the lesson.

Data Analysis

Generally data analysis entailed: -

( i ) calculating the proportion of 1lesson time spent on
the 15 functional and 9 structural transactions (out-
lined previously) for the 3 sessions of each lecturer;

and

* Coding proved to be a very time-consuming process - 40 minutes of
classroom transactions taking up to 24 hours.



TABLE 1

SAMPLE CODING OF CLASSROOM EVENTS

02

TEACHER'S * LESSON
EPISODE COMMUNICATION MODE COMMUNICATION CONTENT ROLE DESCRIPT.
INFO. SUB, MAT. E | CLASS
NO |TIME CISS EM. INTEL. |OPERAT. sc. SC. |SOCIAT.|ORGAN.|T INVOL.
TCH. A
: Maybe it's
1 1:5 1.5 1.5 T bdi just the way
. the paper...
So you think
2 1.6 1.6 1.6 E aei it's just
the way the...
Well, that
3 1.3 1.3 1:3 T kdi will make it
- curl,
Class
q 3.0 3.0 A works
Here's a
5 2.1 2.1 2.1 |E aei piece of
paper, try...

* In the "Lesson Description" column notes were made to describe what the focus
of each episode was. Sometimes "key phrases" were selected as descriptors.
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(ii) constructing linear profiles of the means and ranges
of variations in the amounts of lesson time spent
by each 1lecturer on the functional and structural

transactions.

Functional Analysis:

The time spent on each functional transaction was calculated
as a percentage of the total lesson time (the sum total
of the times of all episodes for a given lesson).

To ensure accuracy the tally of separate episodes was calcu-
lated against the total time elapsed. Where initial errors
occurred the record was re-examined until the errors were

eliminated.

The calculations when completed were tabulated (Appendix
B.1) and converted into a 1linear profile. An example is
to be found in Figure 3 where the highest amount of lesson
time for functional transactions (34.3%) was spent on -
operation about the subject matter of science teaching,
followed by: -

( 1 ) information dissemination about the subject matter

of science teaching - 29.9%;

( ii) information dissemination about organization - 24.1%;

(iii) intellectualization about the subject matter of

science teaching - 6.6%;

( iv) information dissemination about sociation - 4.5%;

( v ) intellectualization about organization - 0.4%; and

( vi) other irrelevant functional transactions - 0.2%.

Taken together the times of all of these transactions com-

prise 100% of the lesson time.
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Figure

Typical Lesson Profiles for Functional and Structural Transactions
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When the 3 1lessons of each lecturer had been subjected
to this process of analyses the lesson profiles were used
to produce a composite graph showing the mean and range

of variation (Appendix C ).
After the amount of lesson time spent on functional trans-

actions had been determined, a similar structural analyses

was undertaken.

Structural Analysis

As in the case of functional transactions, the percentage
of lesson time spent on each structural transaction was
calculated against the total lesson time. These percentages
were then tabulated (Appendix B.2) and used to construct
linear profiles showing the amount of teacher/pupil involve-
ment in the communication process for each given lesson.

See Figure 3 as an example where the highest amount of
lesson time for Structural transactions (46.9%) was spent

by the teacher as audience to multiple pupils, followed

by the teacher: -

( i ) emitting to the whole class - 20.8%;

( ii) as the target of the whole class - 8.5%;

(iii) as the target of individual pupils - 7.2%;

( iv) emitting to individual pupils - 6.9%;

( v ) as the target of multiple pupils - 4%;

( vi) emitting to multiple pupils - 0.7%;

(vii) as audience to individual pupils - 0.6%;

(viii) as audience to the whole class - 0.4%.

Irrelevant structural transactions occupied 4% of the total

lesson time.

Data from the 3 1lessons of each lecturer were then used
to produce a composite graph showing the mean and variation
in teacher/pupil involvement in the communication process
(Appendix C ).
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With the analysis of functional and structural aspects
of the science training sessions completed Phase 1 of the

study was brought to a close.

Phase 2 of the study was concerned with the actual teaching
processes of the previous students as new, year-one teachers.
Data gathering procedures, though to some extent similar
to those of Phase 1, did have some notable differences.

Explanation follows.

Phase 2 - The Field Study

The purpose of this aspect of the study was to investigate
the correspondence between the training (teaching competenc-
ies and instructinal strategies) given to students and
their subsequent use of these Competencies and teaching
strategies after a period of 6 months as novice teachers.

Information was to be sought about: -

( i ) the 1levels of success perceived in using the compet-

encies previously taught;
( ii) actual teaching patterns of the year-one teachers;

(iii) their own perceptions of the teaching patterns that

should be employed in teaching elementary science;

( iv) their perceptions of the instructional patterns to
which they were exposed during their own science

training;

( v ) their perceptions of the instructional patterns recom-
mended by their lecturers for the teaching of element-
ary science; and

( vi) the instructional patterns of their own science teach-

ers at school.

In addition to these issues, answers to 3 other questions

raised in Chapter 2 were to be sought: -
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( i ) The extent to which the year-one teachers attributed

their teaching patterns to science curriculum training.

( ii) The extent to which the use of the teaching compet-
encies taught them was thought to:
a) have enhanced the overall 1level of competence
they achieved in the first year's teaching; and

b) be due to the actual process of training.

(iii) Whether the two methods of organization used at
College (massed curriculum training and spaced curric-

ulum training) influenced teaching performance.

Before the commencement of the second phase of the study
it was necessary to select a sample of first-year teachers
(from the earlier sample). Letters were therefore given
to all final-year students requesting their continued part-

icipation in the study the next year (See Appendix D).

Of the 34 teachers-to-be who initially indicated a willing-
ness to participate, 11 subsequently went to University
instead and 1 other sought, and obtained, deferment from
teaching. Two further students, posted to South 1Island
schools, were excluded because of travel costs. The remain-
ing 20 first-year teachers then constituted the sample
of first-year teachers for the second phase. Of these,

7 were science-specialists and 13 were not. They were
located in 19 schools ranging from the home base in the
south (where the Teachers College was located) to Whangarei,

in the north (see Figure 4). There were 3 schools in
Gisborne, 3 in Palmerston North, 2 each in Wanganui, Hastings
and Napier, and 1 each in the other 7 locations. Of the
19 schools 17 were Primary schools and 2 were Intermediate

schools, the latter located in Napier and Hamilton.

The classes to which the first-year teachers were posted
ranged from new-entry and infants (equivalent grade 1)
to standard 4 (equivalent grade 6) in the Primary schools,

and form 2 (equivalent grade 8) in the Intermediate schools.
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*Map showing locations of schools used in the study
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Three teachers were appointed to composite (multigraded)
classes. Of these, one had a combined standard 3 and 4;
one a combined junior 1 and 2; and 1 a combination of New-
entry through Junior 1 and 2 (See Table 2). The pupil/teach-
er ratio ranged from 26 to 36 pupils per teacher with the

average number of pupils per teacher, 29.

Permission was sought (and obtained) from the appropriate
Education Boards and school principals for undertaking
school visits. Visits began in late August, 1980 and con-
tinued through to the end of November, 1980.

During school visits the types of information outlined
at the beginning of the chapter were obtained from everyone.
The method by which each type of information was collected,
however, varied. Instructional ©patterns were observed
in a manner similar to that employed with the College lectur-
ers - direct observation and audio-recording. The extent
to which first-year teachers attributed their own teaching
patterns to training was collected by a questionnaire.

Perceptions of the manner in which elementary science
should be taught were obtained through a structured inter-

view. So also were the teachers' perceptions of:

( i ) the actual instructional patterns of their lecturers,
( ii) those recommended by their lecturers, and

(iii) those of their own school teachers.

Information about (i) perceived levels of success in practic-
ing acquired competencies,

(ii) the influence of these 1levels of
success on the overall level of success
of the first-year teachers and

(iii) the attribution of these success
levels to training, were all collected by questionnaire.
Detail follows.

First-year Teacher Observations - Recording and analysis

of teaching sessions.



TABLE 2

CLASS LEVELS FOR FIRST-YEAR TEACHERS

ELEMENTARY GRADE LEVEL GROUP 1 GROUP 2
Teachers Number of Teachers Numker of
assigned pupils assigned pupils

New- entry and Infants T 5 28 T 11 30
New-entry/Junior 1/Junior 2 T3 B2
Junior 1 T 10 30
T 19 30
Junior 1/Junior 2 T 14 28
Junior 2 T 1.3 28
Standard 1 T 1 28 T 8 26
Standard 2 T 4 30 T 17 29
Standard 3 T 6 29 T 9 30
T 7 30 T 16 30
T 18 - 28
Standard 3/Standard 4 T 15 29
Standard 4 T 12 30
Form 1 T 2 30
Form 2 T 20 29

T™ - Taar~ho v

09
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A total of 2 lessons’ were analysed

for each first-year teacher in the sample with the exception
of 1 teacher - teacher 16 where a third was also wused in
order to obtain a more holistic' picture of his teaching pattern.
In his case, each of the 3 lessons involved a different

instructional procedure -

( i ) discussion,

( ii) recording, and

(iii) group-presentation of the events of a previous bush
walk.

The coding and analysis procedures that were employed were
identical to those used for the College lecturers classes.
Briefly, each audi-recorded lesson was coded onto the coding
sheet (see Table 1). 1In this case however, coding structural
transactions became slightly more complex - as unexpected
exigencies occurred and unanticipated emitters and targets

surfaced.

For example: -

( i) A visitor brought a litter of kittens into the class-
room during a science lesson on '"Mammals'". A category
'V' was invented for the visitor. When the teacher
spoke to the visitor this was recorded as 'aVy' i.e.
the teacher emitting to a visitor with the whole
class as audience (See Figure 2). When the visitor re-
plied to the teacher this was recorded as 'vdy' -
where the visitor was the emitter, the teacher was

the target, and the whole class was audience.

( ii) A teacher spoke to an animal. During the course
of the science lesson on '"Mammals" the teacher tried
to encourage a kitten to walk by moving a string
across the floor, clicking her fingers and saying

"Come on..., come on.."

The classes of the first-year teachers did not always consist of science
as a separate subject. Very often science was found coupled with Story,
Social Studies, Art and Craft, or Mathematics.
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Category 'K' was invented for the kitten and the

episode was recorded as

the emitter, the kitten the target, and the whole

aKy' where the teacher was

class the audience.*

Other teachers became involved in the lesson.

When other teachers came into the classroom and spoke
to the class teacher, or when other team-teachers
spoke to the teacher in charge of the particular
science lesson that was being coded, categories were
also invented to designate their involvement. For
example: 'T' for another class teacher; 'H' for
the Head Teacher; and 'R' for the researcher (to

whom some teachers spoke during their lessons).

There were also some episodes to which translation-equiv-

alents had to be ascribed. These included: -

(i)

Silent episodes. Silent episodes were not necessarily
"empty" time periods in the communication process.
Sometimes genuine pauses (during which no communicat-
ions were given and no operation was being done)
accounted for these 'silent episodes' but more often
than not, '"silent operations" were in progress.
These silent operations could either be operations
pertaining to science, organization, or sociation.
(No silent operations of sociation were recorded,
however). Silent operations pertaining to science
included such activities as seat work and experiment-
ation. Silent operations pertaining to organization
included finger-play (used to 'settle' a class) and
hand raising. Hand raising was an activity that
was directed at the teacher and was taken to mean
"please call on me!" and coded as "information diss-

emination about organization".

* Kitten emitters were not coded.

62



63

( ii) Vocal and non-vocal 'noises'. The 'on-the-spot'
observations justified specific interpretations.
For example, a sudden, prolonged intake of breath
after a teacher's question (always accompanied by
the raising of hands) was taken to mean "Please call
on me". So also did finger clickings, hand flappings,
and sounds such as "Ooh ... ooh!" Other sounds for
which translation equivalents were ascribed included
hand-clapping and bell-ringing. When a teacher sudden-
ly started clapping or ringing a bell during a lesson
it usually meant "Stop what you are doing and listen
to me", but sometimes it meant "There is too much
noise in this class!" If the bell ringing or hand
clapping was followed by an address from the teacher

the former was used, if not, the latter.

To test the reliability of coding and analysis of lessons
a complete science 1lesson was re-coded and re-analysed
some time after the first coding and analysis were done.
The graphs showing the lesson profiles for functional and
structural transactions of the re-analysed 1lesson were
compared with the corresponding ones from the pre-analysed
lessons. Although not identical, the two sets of graphs

showed a very close resemblance to each other (Figure 5).

In addition, code/re-code reliability was calculated accord-
ing to the formula:

R =

A-(<= . D)
A where -

N-1
+ D
= reliability
= sum of time in agreement

sum of time in disagreement

+ D = total time coded

Z P U r» ™
n

= number of tolerated coding categories

(Adams, 1965)
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Figure 5
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This formula determined for what proportion of the total
number of coded observations the two sets of codes were
in agreement.

The results were as follows: -

( 1 ) Functional transactions:

(== x 12)

R =72 - '9-1 = 0.839
72 + 12
( ii) Structural transactions:
= 9)
R=75- '9-1 F = 0.879
75 + 9

After coding was completed each first-year teacher's
protocol was then analysed to determine the amount of time
spent on the various functional and structural categories
and the results were recorded (see Appendix E.1 for the
individual functional analyses. Appendix E.2 for structural
analyses). Thereupon graphs were drawn showing the range
and mean for both functional and structural transactions

for each first-year teacher (Appendix F ).
The second task for Phase 2 was to determine the extent
to which the first-year teachers attributed their own teach-

ing patterns to science curriculum training.

Attribution of teaching patterns to training

Information about the extent to which the first-year teach-
ers attributed their own teaching patterns to science curr-
iculum training was collected by questionnaire (Appendix
H, Section C).

Teachers were asked to indicate the extent to which their

own particular method of teaching was thought to be due
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( i ) the way they were taught science at Teachers College;

( ii) the way they were told to teach science at College;

(iii) the way they were taught science at Primary School;

( iv) the way they were taught science at Intermediate
school;

( v ) the way they were taught science at High School,
or

( vi) *Some other influence.

Responses were required on the following 5-point scale:

a great deal

much

a moderate amount

- not very much

= N W & U,
|

little or none

Results for this section are to be found in Table 17,
Chapter 5.

The third task for Phase 2 was to determine the first-year

teachers' perceptions of:

( i ) the manner in which elementary science "should" be
taught,

( ii) the teaching patterns of their school science teachers,

(iii) those of their College lecturers, and

( iv) those recommended by their College lecturers.

Structured Interviews

A total of 4 structured interviews were undertaken with
each first-year teacher. In keeping with the first phase
of the study the questions centered around the 9 structural

and 9 functional transactions in Appendix A. For Interview

* For this category teachers were also asked to submit written comments
in the spaces provided on the questionnaires.
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1, teachers were asked to indicate the percentages of lesson
time that they believed an elementary science teacher

"should" spend on these 9 functional and 9 structural
transactions. For Interview 2 they were required to
indicate the percentages of 1lesson time spent by their
science school teachers on these transactions. For Inter-

view 3, the percentages of lesson time recommended by their

College 1lecturers, and for Interview 4 the percentages
of lesson time spent by their College lecturers on these
transactions (Appendix G).

The first-year teachers were interviewed individually at
times when most convenient for them. Places of interviews
ranged from staff rooms, to empty offices and classrooms,
to a store room for musical equipment. Initially, for
each separate interview, the researcher went through each
task with the teacher, explaining any terms not fully under-
stood. Then the researcher and teacher worked through
each task in detail with the teacher writing his/her answer
to each question in the appropriate spaces on the answer
sheet. No time 1limit was set and teachers were free to
ask for clarification on any points at any time during

the interviews.

The results were then tabulated. They appear as the follow-
ing Tables in Chapter 5:

Tables 12a and 12b - perceptions of the proportion
of lesson time recommended by science lecturers
to be spent on functional and structural transact-

ions.

Tables 13a and 13b - perceptions of the proportion
of 1lesson time spent by science lecturers on

functional and structural transactions.

Tables 14a and 14b - perceptions of the proportion
of lesson time spent by'pre-college'"science teach-

ers on functional and structural transactions.
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Tables 15a and 15b - perceptions of the proportion
of lesson time that should be spent on functional

and structural transactions.

The final steps in the collection of information for Phase

2 were to determine: -

(i) the 1levels of success that each first-year teacher
believed he or she was experiencing in the use of
the teaching competencies for which provisions had

been made during training;

( ii) the extent to which the practiging of these competenc-
ies was thought to have influenced their overall
level of success as science teachers; and

(iii) the extent to which capability in practiging these

competencies was attributed to training.

First-year teachers - teaching competencies

According to the science curriculum programmes there were

47 different teaching competencies available for acquisition

by the students. Of these, 40 related to the general
aspects of science teaching and 7 to the personal

attributes of science teachers. They are listed on pages 73,
74 , and 75 , Chapter 4.

Based on these 47 competencies, a two-section questionnaire
was constructed. Section A covered the fourty general

competencies, Section B the seven teacher-attributes.

Each of the 47 items of the questionnaire consisted of
three parts or sub-questions. For every item the respondent

was required to indicate:

( i) a level of proficiency in a particular competency,

( ii) the extent to which this level of proficiency influenc-
ed his/her overall 1level of success as a science
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teacher, and
(iii) the extent to which this 1level of proficiency was

thought to be due to training for science teaching.
(see Appendix H).

Responses were required on five-point scales. Viz: -

1. Part (a)
Levels of success in practiging competencies:
- extremely high
- high
- average

- low

= N W & U

- extremely low

2. Part (b)
Influence of success levels on overall level of science
teaching:
5 - extremely high
- high
- average

- low

= N W >

- extremely low

3. Part (c)
Attribution of success to training:
5 - entirely
4 - very much
3 - partly
2 - not very much
1

- extremely little

Most answers were put 1in the numbered spaces provided.

Some however, were placed inbetween. In such cases the
ratings were taken to be the mid-point between the two
ratings e.g. between 2 and 3 was taken as 2.5.
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The ratings given to the questionnaire items were tabulated
(Appendix I). Respondents were numbered. Numbers 1 through
7 were allocated to those who had received spaced curriculum
training (group 1) and 8 through 20 to those who had received

massed curriculum training (group 2).

From these individual teacher-ratings of questionnaire items

group-ratings (for each item) were formulated for:

(i) group 1,
(ii ) group 2, and

(iii) the entire sample of first-year teachers.

The group-rating for each questionnaire item was determined
by adding the ratings of each group member for a particular
item and dividing this sum by the total number of respondents
in the group. Take for example item 1a in Appendix I, Section
A. For group 1 the sum of all teacher-ratings for this item
was 20. Since there were 7 respondents in this group the
group-rating for this particular item was 20/7 or 2.857.
Similarly, the sum of all teacher-ratings for this item by
group 2 was 42. Since there were 13 respondents in this
group the group-rating for this item (for group 2) was 42/13
or 3.23. This in effect established a group scale scored
on ‘'average' ©position. Where individual teachers did not
rate particular competencies these teachers were omitted

from the group when the group-ratings were calculated.

When all group-ratings for each questionnaire item had been
established, the results were tabulated in Tables. (Tables
4, 5 and 6 in Chapter 4).
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Since each item of the questionnaire consisted of three
parts (a, b and c), the tables for group-ratings of question-
naire items also employed 3 columns, each corresponding

to an item part (See Table 3 as an example).

TABLE 3

COMPETENCE QUESTIONNAIRE: CATEGORIES FOR GROUP RATINGS

Effect of Attribution of
Competence Competence Level
LESm CempertenEe ILevel on to Training
No Level

Overall Success

The graphs that were subsequently drawn represented: -

(i) the reported 1levels of success that the various
groups of teachers were experiencing in each competency
and the effects of these success levels on their

overall level of science teaching success; and



( ii)

the reported 1levels of success that the various
groups of teachers were experiencing in practiging
each competency and attribution of these success

levels to training.

With the completion of this final step Phase 2 of the

study was brought to a close. The findings of the study

follow in Chapters 4 and 5.

72
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CHAPTER 4

FINDINGS - TEACHING COMPETENCIES

This study of the relationship between preservice training
in science teaching and subsequent teacher-practice is based
on a number of questions raised in Chapter 2 and whose invest-
igation was described in Chapter 3. It is the purpose of
the present chapter to present the findings for preservice
training and the subsequent teaching competencies of the

first-year teachers.

Based on the issues discussed in Chapter 2, the findings

for 7 questions are presented in this chapter.

What are the teaching competencies for which provisions were

made during science curriculum training? (Question 1)

Investigation of the course outlines and science training
sessions undergone by the students revealed 47 competencies
implicit. These, it may reasonably be concluded, were intend-
ed to be gained and subsequently used!. Of these, 40 pertained

to the general aspects of science teaching and 7 to the

personal attributes of science teachers. They were respect-

ively: -

( i ) General teaching competencies:

To enable the preservice teachers to: -

1. Use the prescribed science syllabus

2. Exercise his/her own judgement over how to use
the science syllabus

. get access to science resource books

use science resource books

get access to science equipment

use science equipment

N o s W
L]

benefit from collaborating with Science Resource

Teachers



10.
1.
12.

L C
14.

15.
16.
17.
18.

19.
20.
21.

212
3.
24,
2158
26.
27.
28.
219,
30.
Shli.
SPR
8L
34.

35.

36.
37.

benefit from collaborating with Heads of Science
Departments (if present)

adapt the classroom environment in the interest
of science teaching

organize pupils during science lessons

control pupils during science lessons

get pupils to observe safety rules during
science lessons

plan a science programme

extend the science programme beyond the class-
room

devise objectives for science lessons

prepare science activities

devise open-ended problems for science classes
modify materials to fit specific class needs
or science activities

integrate science with other subjects

exercise own judgement over how to teach science
use a science teaching kit (prepared at Teach-
ers College)

motivate pupils to learn science

increase pupils' knowledge of science

help pupils to develop concepts in science
develop pupils' communication skills in science
teach pupils to observe

teach pupils to measure

teach pupils to classify

teach pupils to infer

teach pupils to predict results

teach pupils to hypothesize

teach pupils to experiment

increase pupils' understanding of science
develop desirable attitudes in pupils during
science classes

prepare testing and evaluation instruments for
pupils

evaluate pupils' acquisition of process skills

evaluate the increase of knowledge and under-

74



75

standing of science in pupils

38. evaluate the increase of communication skills
in pupils of science classes

39. evaluate the increase of desirable attitudes
in pupils of science classes

40. write progress reports for members of science

classes.

( ii) Personal (teacher) attributes:

Development of the preservice teacher's own:

1. knowledge of science (as taught in the element-
ary schools)
2. understanding of science (as taught in the
elementary schools)
3. positiveness of attitude toward the teaching
of science
. motivation to teach science

ability to teach science

skills in teaching science

N O e

confidence in teaching science.

Having completed a course in science curriculum training,

after a period of six months, do first-year teachers necessar-

ily employ the competencies for which provisions were made

during training? (Question 2)

The questionnaire administered during the first-year teacher
observations in Phase 2 provided the basis for conclusions
relevant to question 2. (See Appendix H). Items in Section
A of the questionnaire required teachers to indicate the
levels of success they considered they were experiencing
in the 40 general competencies. Items in Section B with

the 7 personal (teacher) attributes.

Results from Section A are given in column 2 of Table 4a
and from Section B in column 2 of Table 4b. Figure 6 is
a graphic representation of the results from column 2 of

Table 4a (general competencies).



TABLE 4a

REPORTED GENERAL COMPETENCY LEVELS,

EFFECTS ON SUCCESS

AND ATTRIBUTION TO TRAINING (GROUPS 1 AND 2 COMBINED )

Effect of

Attribution of

Item Competence Competence level Competence Level

L] Level on Overall to training
Success

1 3.1 2.8 2.8
2 3.6 385 2.8
3 3.4 3.3 2.4
4 3 3.4 2.8
S 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
10 3.4 4.0 2.8
M 3.7 4.1 2.3
12 3.7 3.6 287
13 3.4 4.0 3.1
14 3.6 3.5 3.0
15 3.3 3.8 3.1
16 3.6 4.0 3.3
17 3.1 3.1 3.0
18 3.4 3%5 2.6
19 3.8 3.8 2.6
20 3.5 3.4 2.5
21 2.1 1.9 2.2
22 3.4 3.7 3.0
23 3.4 3.5 3.0
24 3.2 3.4 3.0
25 3.2 3.4 3.2
26 3.9 4.0 3.4
27 3.0 3.1 2.9
28 3.5 3.6 3.4
29 3.1 3.5 3.2
30 3.3 3.4 3.2
31 2.7 3.0 3.0
32 3.6 3.5 3.1
33 3.3 3.4 2.9
34 3.5 3.8 3.0
35 2.6 3.0 2.7
36 3.1 3.3 3.4
37 3.1 3.3 3.0
38 3.1 3.3 2.8
39 3.1 3.3 2.8
40 2.7 2.7 2.2

Mean: 3.3 3.4 2.8
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General Competencies: Reported Success Levels ( All Teachers)
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Table 4a contains three sets of data - from the separate
questionnaire item parts. Each set has a column devoted
to it - columns 2, 3 and 4 for averaged success, influence,

and attribution ratings respectively.

The 3 rating scales for the questionnaire item parts are
to be found in Chapter 3. These scales were all 5 point
scales to accomodate individual teacher ratings from 1 to
5. However, averaged /group ratings of questionnaire item
parts were seldom in the form of whole numbers. It was felt
that the the retention of the group scores in decimal form
would present a clearer graphic picture of variations in
averaged group responses. Therefore, based on the scales
in Chapter 3, the following success, influence, and attribut-

. . M . .
ion scales were devised to accodeate the decimalized scores:

(i) Success Scale for the rating of part a of questionnaire

items (perceived levels of success in teaching compet-

encies): -

4.1 - 5 = Extremely high

3.1 - 4 = High

2.1 - 3 = Average

1.1 - 2 = Low

0 - 1 = Extremely low or not at all

( ii) Influence Scale for the rating of part b of question-

naire items (influence of success levels on overall

level of science teaching): -

4.1 - 5 = Extremely high
3.1 - 4 = High

2.1 - 3 = Average

1.1 - 2 = Low

0 1

= Extremely low or not at all

(iii) Attribution Scale for the rating of part c of question-

naire items (attribution of success levels to training

for science teaching): -

L]
-
1
1]

Entirely

.

|
S
[l

Very much
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Partly

Not very much

o = N
.
—_
| |
-
1] 1]

Extremely little or not at all,

Figure 6 and column 2 of Table 4a reveal that: -

( 1 ) The success ratings derived from the aggregated (or
group ) scores for the separate general competencies
ranged from 2.1 to 3.9 with the mean falling at 3.3.
This means that the lowest success rating is equivalent
to the response of '"an average level of success” and
the highest to the response of "a high level of success."
A mean of 3.3 would be located at a point on the scale
that means "a high level of success."

( ii) 33 of the fo4rty general competencies were rated above

success ratingsof 3.0, or above "average'".

(iii) The four items with the highest success ratings were:

- teaching pupils to observe (item 26) - success rating -
3.9;

- integrating science with other subjects (item 19)
- success rating - 3.8;

- controlling pupils during science 1lessons (item
11) - success rating - 3.7; and

- getting pupils to observe safety rules during science

lessons (item 12) - success rating - 3.7;

( iv) The five items with the lowest success ratings were:

- teaching pupils to hypothesize (item 31) - success
rating - 2.7;
- writing progress reports for members of science

classes (item 40) - success rating-2.7;

- preparing testing and evaluation instruments for

pupils in science classes (item 35) - success rating
- 2.6;

* Throughout the study, 'success' whether related to competencies
or science teaching is always perceived success.
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- benefitting from collaborating with the Heads of
Science Departments (item 8) - success rating -

2.4'

- using the science teaching kit prepared at Teachers

College (item 21) - success rating - 2.1-

Success levels in all of these £ competencies were equivalent
to the response of "an average amount of success" on the

Success Scale.

The general picture that emerges is that for the averaged

responses: -

( i ) Success levels in 82.5% (33) of the 40 general teaching
competencies were rated above 3.0. On the Success
Scale these scores are equivalent to the response
of "a high level of success".

( ii) Success levels in 17.5% (7 of the general teaching

competencies were reportedly "average".

(iii) Success 1levels in none of the general teaching

competencies were reportedly low.

Attention now turns to the 7 personal (teacher) attributes
as they relate to the same question - question 2. Teacher-
ratings for these competencies are recorded in column 2 of

Table 4b and are represented in Figure 7 which shows: -

( i ) the mean level of competence reported in the 7 teacher-
attributes; and

( ii) deviations from the mean competence level.

From Figure 7 it can be seen that the mean competence level
over the 7 personal (teacher) attributes yielded a success
rating of 3.3 and that all of the averaged ratings were

closely clustered around the mean. The averaged ratings



Figure 7
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ranged from 3.2 to 3.4 (see Table 4b). For all of the
personal (teacher) attributes the averaged competence levels

were reportedly "high".

If the competencies for which provisions were made during

science curriculum training are employed by first-year

teachers to what extent is this attributed to the actual

process of training for science teaching? (Question 3)

Findings for this question were derived from part c of the
questionnaire items which required the teachers to indicate
the extent to which the 1levels of success they indicated
for the specified teaching competencies were thought to be
due to the training they had received. Results are to be
found in column 4 of Tables 4a, and 4b for general compet-
encies and personal attributes respectively.

The results for the general teaching competencies will be
considered first. A figurative representation of the combined
results reflecting the relationship between success in the
general competencies and attribution to training is to be

found in Figure 8.

From Figure 8 and Table 4a it can be seen that: -

(i ) Attribution ratings of success levels in the 40 general
teaching competencies to training ranged from 1.9
to 3.4 with the mean falling at 2.8. In terms of
the Attribution Scale this means that the lowest rating

is equivalent to the response " not very much attributed

to training", and the highest to the response '"very
much attributed to training". A mean of 2.8 would
be located at a point on the scale that means "partly

attributed to training".

( ii) Averaged success levels that were indicated for 28
of the 40 general competencies were '"partly" attributed
to training for science teaching (ratings from 2.2
to 3.0 on the Attribution Scale).
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(iii) Averaged success levels in 10 competsyncies were "very much"

attributed to training according to the Attribution Scale.
They were: -

evaluating pupils' acquisition of process skills

(item 36). Success rating: 3.1 - attribution rating:
3.4;

- teaching pupils to <classify (item 28). Success
rating: 3.5 - attribution rating: 3.4;

- teaching pupils to observe (item 26). Success rating:
3.9 - attribution rating: 3.4;

- preparing science activities (item 16). Success
rating: 3.6 - attribution rating: 3.3;

- teaching pupils to infer (item 29). Success rating:
3.1 - attribution rating: 3.2;

- teaching pupils to predict results (item 30). Success
rating: 3.3 - attribution rating: 3.2;

- developing pupils' communication skills in science
(item 25). Success rating: 3.2 - attribution rating:

3.2

- planning the science programme (item 13). Success
rating: 3.4 - attribution rating: 3.1;

- devising objectives for science lessons (item 15).
Success rating: 3.3 - attribution rating: 3.1’

- teaching pupils to experiment (item 32). Success
rating:3.6 - attribution rating: 3.1.

For all of these 10 competencies the averaged success

levels were equivalent to the response of "high" levels
of success.

It is noteworthy that 7 of the 10 competencies entailed
process skills (items 25, 26, 28 29 30 32

and 36).
The other three pertained to programme planning and

lesson preparation (items 13, 15 and 16).
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Attribution ratings for reported success levels in
2 general competencies were equivalent to the response

of "not very much attributed to training”" on the
Attribution Scale. These were: -

- benefitting from collaborating with Science Resource
Teachers (item 7). Success rating: 2.9 - attribution

rating: 1.9;

- benefitting from collaborating with the Head of
Science Department (item 8). Success rating: 2.4

- attribution rating: 1.9.

Both of these competencies were reportedly being imp-

lemented at a success level that was "average" on the
Success Scale,

Thus the averaged responses indicated that: -

(i)

( ii)

(iii)

attribution ratings for reported success 1levels 1in
10 (25.0%) of the 40 general competencies were
equivalent to the response of '"very much attributed
to training";

attribution ratings for reported success 1levels in
28 (70.0%) of the 40 general competencies were
equivalent to the response of ‘"partly" attributed

to training; and

attribution ratings for reported success 1levels 1in
2 general competencies were equivalent to the response
of "not very much attributed to training".

For the personal (teacher) attributes the results were as

follows: -

Averaged attribution ratings of success 1levels to
training in the 7 personal (teacher) attributes ranged
from 2.6 to 3.1 with the mean falling at 2.9. In
terms of the Attribution Scale this means that the
lowest rating is equivalent to the response of "partly
attributed to training'" the highest to the response
of "very much attributed to training", and the mean

(2.6) to the response of "partly attributed to train-
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ing". (See Table 4b and Figure 9).

( ii) Averaged competence 1levels in 4 of the 7 teacher-

attributes were "partly" attributed to training
according to the Attribution Scale (ratings from 2.6 to
2.9). They were: -

- the teachers' own motivation to teach science (item

4). Success rating: 3.3 - attribution rating: 2.9;

- the teachers' own positiveness of attitude toward
the teaching of science (item 3). Success rating:

3.4 - attribution rating: 2.8;

- the teachers' own knowledge of the subject matter
of science as taught in the elementary schools (item

1). Success rating: 3.3 - attribution rating: 2.7;

- the teachers' own understanding of the subject matter
of science as taught in the elementary schools (item

2). Success rating: 3.4 - attribution rating: 2.6.

(iii) Averaged competence 1levels for 3 personal (teacher)
attributes were "very much" attributed to training
according to the Attribution Scale (ratings from 3.1

to 3.2). These were: -

- the teachers' own ability to teach science (item
5). Success rating: 3.2 - attribution rating: 3.2;

- the teachers' own skills in the teaching of science

(item 6). Success rating: 3.3 - attribution rating
3.1;

- the teachers' own confidence in the teaching of
science (item 7). Success rating: 3.4 - attribution

rating: 3.1.

Thus, the averaged responses indicated that the first-year

teachers' own skills, confidence and ability to teach science

(items 6, 7, and 5 respectively) were more highly attributed

to training than their own knowledge and understanding of

science as taught in the elementary schools (items 1 and 2);

positiveness of attitude toward the teaching of science (item

3); or their motivation to teach science (item 4).
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TABLE 4b: REPORTED PERSONAL COMPETENCY LEVELS, EFFECTS ON
SUCCESS AND ATTRIBUTION TO TRAINING:
(Groups 1 and 2 combined)

Item Competence Effect of Attribution
# Level competence level of competence
on overall success level to training
1
2 . c
3 . .
4 5
5 5 . .
6 5
7 5 5 31
Mean: 3.3 3.8 Z8

If the competencies for which provisions were made during

science curriculum training are being employed by first-year
teachers, what effect does this have on their overall level
of success as science teachers? (Question 4)

This question will first be answered in relation to the general
teaching competencies (measured by Section A of the question-
naire). A graphic representation of the answer to question
4 as it bears on general teaching competencies is to be found
in Figure 10. Figure 10 showé:

(i) the indicated levels of success; and

( ii) the extent to which the levels of success indicated

were thought to affect the overall 1level of success

of the science teachers.

The data from which Figure 10 is derived are to be found in
Table 4a (columns 2 and 3).

From Figure 10 and Table 4a it can be seen that: -

(i) The influence ratings derived from the aggregated

(or group) scores ranged from 1.9 to 4.1 with the
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mean falling at 3.4. This means that the lowest rating

is equivalent to the response of "a low level of
W+

influence" on the 1Influence Scale, the highest to

the response of "an extremely high level of influence",

and the mean (3.4) to the response of "a high level

of influence".

( ii) In 32 of the 40 general competencies the group scores
were between 3.1 and 4.0 on the Influence Scale. This means
that reportedly, self-assured success levels in all

of these competencies had a "high" amount of influence
on the overall success of the first-year teachers.
For 31 of these 32 competencies the reported group
scores on the Success Scale were above 3.0 or

equivalent to the response of "high" levels of success.

The success level of the other competency (item 27)

was reportedly "average".

(iii) In 6 of the 40 general teaching competencies the group
scores were egquivalent to the response of "average"
levels of influence" on the Influence Scale. These

6 competencies were: -

- preparing testing and evaluation instruments for

members of science class (item 35)-influence rating:

3.0 - success rating: 2.6;
- teaching pupils to hypothesize (item 31) - influence
rating: 3.0 - success rating: 2.7;

benefitting from collaborating with Science Resource
Teachers (item 7) -influence rating: 2.9 - success
rating: 2.9;

- using the prescribed science syllabuys (item 1) -

influence rating: 2.8 - success rating: 3.1,

- writing progress reports for members of science
classes (item 40) - influence rating: 2.7 - success
rating: 2.7; and

- benefitting from collahorating with the Head of
Science Department (item 8) - influence rating: 2.7 -
success rating: 2.4.

* throughout the studz, '‘influence' of perceived levels of success
1n competencies on the overall level of success of the teachers
1s always perceived influence.
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In one of these competencies (item 1) the reported
group score on the Success Scale was 3.1 or equivalent
high
encies the group ratings were equivalent to "average"
amounts of success.

to a level of success. 1In the other 5 compet-

(iv) In 1 general teaching competency - "using the science
teaching kit" ( item 21 ) the group score was equiva-
lent to the response of a "low level of influence" on
the Influence Scale. The group score on the Success
Scale for this competency was equivalent to an

"average amount of success".

It is noteworthy that this particular competency

was the one for which the group ratings yielded:

(a) the lowest group score on the Influence Scale

and

(b) the lowest group score on the Success Scale.

(v) In one general teaching competency the group score
on the Influence Scale was equivalent to the response

of an "extremely high" 1level of influence. This
competency was: -

- controlling pupils during science classes (item

11) - influence rating 4.1 - success rating: 3.7.

The results for the personal (teacher) attributes are shown

in Figure 11 which is a composite graph showing: -

P
(i) group ratings of comgtence levels in personal (teacher)
attributes (derived from column 2 of Table 4b); and

( ii) influence of competence 1levels on overall 1level of
success in science teaching (derived from column 3
of Table 4b).

From Figure 11 and Table 4b the following results can be seen:

(¢ =N ) The influence ratings derived from the group scores
for the personal (teacher) attributes ranged from
3.5 to 4.0 with the mean falling at 3.8. All of these

ratings (lowest, highest and mean) are -equivalent



Figure 11

Personal (teacher) Attributes: Reported Competence Levels

and Influence on Overall Science Teaching Success (All Teachers)
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to the response of "a high 1level of influence" on

the 1Influence Scale. For all of these personal

(teacher) attributes the group scores were equivalent

high

to the response of levels of success on the

Success Scale.

( ii) The personal (teacher) attribute with the highest

group score on the Influence Scale was: "The teacher's
own ability to teach science" (item 5) - influence

rating: 4.0 - Success rating 3.2.

(iii) The personal (teacher) attribute with the lowest group
score on the Influence Scale was: "The teacher's
own confidence in teaching science (item 7) - influence

rating: 3.5 - success rating: 3.4.

What effect does the spacing or massing of training have on

the first-year teachers' use of the teaching competencies

for which provisions were made during training? (Question
5).

Comparisons of the reported competence levels of the teachers
who received spaced curriculum training (group 1) and those
who received massed curriculum training (group 2) in the
competencies provided during training were made by superimpos-
ing the graphs showing the competence levels of group 1 over
that of group 2 (Figures 12 and 13). Figure 12 shows compar-
ative levels of competence in the 40 general teaching compet-
encies for groups 1 and 2 (derived from column 2 of Tables
5a and 6a respectively). Figure 13 shows the comparative
competence 1levels in the personal (teacher) attributes for
groups 1 and 2 (derived from column 2 of Tables 5b and 6b
respectively).

The results for the general teaching competencies will be
presented first.

From Figure 12 (and column 2 of Tables 5a and 6a) the results

were as follows: -

(i) For group 1 the group scores ranged from 2.2 to 4.3
with the mean falling at 3.4 on the Su¢ccess Scale.

This means that the lowest group score for group 1
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TABLE Sa

SUCCESS

EFFECTS ON

1

REPORTED GENERAL COMPETENCY LEVELS,
AND ATTRIBUTION TO TRAINING: GROUP

Attribution of
Competence Level

Effect of
Competence Level

on Overall to training

Competence
Level

Item
*

Success

- N M <« 0N VO

2.1

2.3
3.4

10
AR

12
13
14
15
16
17
18
19
20
21

3.1

3

3.6
3.7

3.1

3.1

2.6
Sl

3r: 7

4.0

22

23

3.4

395
3.7

24

25

4.1

26

N

27

4.1

4.1

28
29
30
31

3.9

3.1

3.3
3.9

SES)

32

3.1

3.4

33
34

3.1

35

3.1

36
37

3.1

38
39
40

3.0

3.1

Mean
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TABLE 6a

REPORTED GENERAL COMPETENCY LEVELS, EFFECTS ON SUCCESS
AND ATTRIBUTION TO TRAINING: GROUP 2

Effect of Attribution of
Item Competence Competence Level Competence Level
L] Level On Overall to training
Success

1 3.2 2.8 2.8
2

3 . . o
4 3 5
5 .2

6 3.5 3.5 2.5
7 3.4 0
8 5 3

9 3.

10 5 3.8

1M . .
12 . 3.4 .
13 . 4.2 2.
14 3.5 3.
15 3.9 3.
16 5 4.0 3.
17 3.0 S
18 5 3.5 2.
19 3.3 21
20 4 3.4 g
21 1.9 .
22 3.5

23 3.5 .
24 3.3 .
25 . 3.2 oL
26 3.8 3.9 .
27 o 2.9

28 3.2 5
29 383 .
30 3.3

31 2.9 .
32 3.4 3.5 .
33 .1 3154 .
34 55) 3.7
315 2.3 2.7 2.4
36 9 382 3
37 3.3

38 5 3.2 .
39 2. 3.3 .
40 2.5 2.6 2.3

Mean: 3.1 3.3 2.7




Figure 12

General Competencies: Reported Success Levels (Groups 1 and 2)
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is equivalent to the response of "anaverage lewl of
success'", the highest group score to the response

of "an extremely high level of success", and the mean

to the response of "a high level of success".

For group 2 the group scores ranged fron 2.0 to 3.8
with the mean falling at 3.1 on the Success Scale.
This means that the lowest group score for group

"a low level

2 would be equivalent to the response of
of success", the highest to the response of "a high
level of success" and the mean also to the response

of "a high level of success".

For group 1 the averaged scores yielded success ratings

an extremely
high 1level of success" for 3 general competencies.

that were equivalent to the response of "

They were:

- integrating science with other subjects - item
19 - success rating: 4.3;
- teaching pupils to observe - item 26 - success

rating: 4.1; and

- teaching pupils to classify - item 28 - success

rating: 4.1.

For group 2 no averaged scores yielded success ratings
which were equivalent to the response of an "extremely
high

" level of success on the Success Scale.

For group 1 the averaged scores yielded success ratings
that were equivalent to the response of "a high level
of success" for 29 general competencies.

For group 2 the group scores yielded success ratings

high

that were equivalent to the response of levels

of success for 28 general competencies.

The averaged scores for group 1 yielded success ratings
that were equivalent to the response of "average"

levels of success for 8 general competencies.



(vi)

( vii)

(viii)

(ix)

( x )

8

The averaged scores for group 2 yielded success ratings
equivalent to the response of "average" 1levels of

success for 12 of the 40 general comeptencies.

For both groups of teachers the general competency
with the 1lowest group rating on the Success Scale
was - "using the science teaching kit" - item 21 -

success rating group 1 - 2.2; success rating group
2 - 2.0.

Reportedly, the mean level of success was higher for

group 1 (teachers who received spaced curriculum train-
ing) than for group 2 (teachers who received massed
curriculum training) i.e. a reported mean of 3.4 on
the Success Scale for group 1 and 3.1 on the Success
Scale for group 2. However, both of these mean scores
are equivalent to the response of "high" 1levels of

success on the Success Scale.

The averaged scores of the teachers who received spaced
curriculum training (group 1) yielded higher 1levels
of success on the Success Scale than those who received

massed curriculum training in 30 of the 40 general

teaching competencies.

For 2 general competencies:
"Using science resource books" (item4) and

"Organizing pupils during science lessons" (item

10) the averaged ratings of both groups of teachers
were the same.

For 8 general competencies the averaged scores of

group 2 were higher than those of group 1 (Table 7).



39

TABLE 7: COMPETENCIES FOR WHICH THE AVERAGED SCORES OF GROUP
2 YIELDED HIGHER SUCCESS RATINGS THAN THOSE OF

GROUP 1
Item No. Competencies Success Ratings
Group 2 Group 1

1 Using the prescribed science

syllabus 3.2 2.9
6 Using science equipment 3.5 3.4
8 Benefitting from collabor-

ating with Heads of Science

Departments 2.5 2.3
9 Adapting the classroom

environment in the interest

of science teaching 3.1 3.0
11 Controlling pupils during

science lessons 3.8 3.4
14 Extending the science

programme beyond the

classroom 3.8 3.1
17 Devising open-ended

problems for science

classes 3.1 3.0
18 Modifying materials to fit

specific class needs or

science activities 3.5 3.3

MASSEY UNIVERSITY
Ll
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For the personal (teacher) attributes the results were as

follows: -

(i) For group 1 the group scores ranged from 3.4 to 3.7
on the Success Scale with the mean falling at 3.6
(Table 5b). All 3 of these scores are equivalent

to the response of "high" levels of competence.

For group 2 the averaged scores ranged from 3.0 to
3.4 on the Success Scale with the mean falling at
3.2 (Table 6b). On the Success Scale the lowest score
is equivalent to the response of "an average level
of success" while the highest score and the mean are
both equivalent to the response of "high" 1levels of

success.

( ii) Whereas for group 1 all of the averaged scores for

comeptence levels in the personal (teacher) attributes
high
success on the Success Scale, for group 2 averaged

were equivalent to the response of levels of
scores for 5 competence 1levels in the 7 personal
(teacher) attributes were equivalent to the response
of "high" 1levels of success on the Success Scale.
For the other 2 personal (teacher) attributes the
averaged scores of group 2 were equivalent to the

response of "average'" levels of success. They were:

- the teacher's own ability to teach science - item 5

- success rating: 3.0; and

- the teacher's own skills in teaching science -

item 6 - success rating: 3.0 (Figure 13).

(iii) The averaged scores of group 1 (teachers who received
spaced curriculum training) yielded higher success
ratings than the averaged scores of group 2 for 6
of the 7 personal (teacher) attributes. For the other

teacher- attribute '"the teacher's own understanding

of the subject matter of science as taught in the
elementary schools (item 2) averaged success ratings
were the same for both groups.
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TABLE 5b: REPORTED PERSONAL COMPETENCY LEVELS, EFFECTS ON
SUCCESS AND ATTRIBUTION TO TRAINING: GROUP 1

Effect of Attribution of
Item Competence Competence level Competence level
# Level on Overall to training
Success
1 3.4 3.9 3.7
2 3.4 5 .4
5] 3.7 4.3 3.0
4 3.6 3.7 .
5 3.6 4.0 3.6
6 3.7 4.3 3.8
7 3.7 3.9 3149
Mean: 8,6 4.0 385

TABLE 6b: REPORTED PERSONAL COMPETENCY LEVELS, EFFECTS ON
SUCCESS AND ATTRIBUTION TO TRAINING: GROUP 2

Effect of Attribution of
Item Competence Competence level Competence level

# Level on Overall to training
Success

1 3.2 3.8 2r. 1

2 3.4 3.7 2.2

3 8.2 7/ 2.6

4 3.2 3. 2.7

5 . 3 2.9

6 3.0 5 2.8

7 o2 3.3 2.7

Mean: 3.2 3.7 2.6




Figure 13

Personal (teacher) Attributes:

Reported Competence Levels (Groups 1 and 2)
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To what extent do teachers who received spaced curriculum

training and those who received massed curriculum training

attribute the levels of success they indicate for the comp-

etencies provided during science curriculum training to the

actual process of training for science teaching? (Question
6)

The findings for this question were as follows: -

(i) For group 1 (teachers who received spaced curriculum
training) the averaged scores vyielded attribution
ratings for success levels in the 40 general competenc-
ies which ranged from 1.3 to 3.9 with the mean falling
at 3.0 (Table 5a and Figure 14). In terms of the
Attribution Scale this means that the lowest score

was equivalent to the response of "not very much

attributed to training", the highest to the response

of "very much attributed to training", and the mean

(3.0) to a response of "partly attributed to training".

For group 2 (teachers who received massed curriculum
training) the averaged scores yielded attribution
ratings which ranged from 2.0 to 3.2 with the mean
falling at 2.7 (Figure 15 and Table 6a). According
to the Attribution Scale the 1lowest attribution rating

is equivalent to the response of "not very much

attributed to training", the highest to the response
of "very much attributed to training", and the mean

to the response of "partly attributed to training".

( ii) The averaged scores of group 1 yielded attribution
ratings that were equivalent to the response of 'very
much attributed to training" for success 1levels in
25 general competencies.

On the Success Scale the reported success levels of
2 of these 25 competencies (items 26 and 28) were

"extremely high". Reported success 1levels for 21
were "high" and success levels for the remaining 2

were reportedly "average".



Figure 14

General Compenticies: Reported Success Levels and Attritution to Training (Group 1)
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Figure 15

General Competencies: Reported Success Lewvels and Attrikution to Training (Group 2)
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For group 2 the averaged scores yielded attribution
ratings that were equivalent to the response of "very
much attributed to training" on the Attribution Scale
for success levels in 8 general competencies. Group
ratings on the Success Scale showed that reported
success levels in 6 of these 8 competencies were

equivalent to the response of "high levels of success"
and success levels in the remaining 2 were equivalent

to the response of "average levels of success".

(iii) The averaged scores for group 1 yielded attribution
ratings that were equivalent to the response of "partly
attributed to training" on the Attribution Scale for-
12 general competencies. For 1 of these 12 competenc-
ies (item 19) the reported success level was"extremely
high". In 8 the reported success levels were
equivalent to the responsecdf "high", and in 3 the

success levels were reportedly "average".

For group 2 the averaged scores yielded attribution
ratings for success levels in 31 general competencies

which corresponded to the response of '

'partly attribut-
ed to training" on the Attribution Scale. Success
ratings for 20 of these 31 competencies were equivalent
high
for 11 competencies success ratings were equivalent

to the response of on the Success Scale, and

to the response of "average" on the Success Scale.

( iv) For group 1 the averaged scores yielded attribution

ratings that were equivalent to the response of "

not
very much attributed to training" for success levels

in 3 general competencies. These were:

- benefitting from collaborating with the Science
Resource Teacher (item 7) - success rating: 2.4

- attribution rating: 1.9;

- benefitting from collaborating with the Head of
Science Department (item 8) - success rating: 2.3

- attribution rating: 1.3; and
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- writing progress reports for members of science
class (item 40) - success rating: 3.2 - attribution
rating: 2.0.

For group 2 the averaged scores yielded an attribution
rating for the success level in 1 general competency

that was equivalent to the response of "not very much

attributed to training" on the Attribution Scale.

The competency in this case was:

- benefitting from collaborating with the Science
Resource Teacher (item 7) - success rating: 3.2

- attribution rating: 2.0.

( v ) For 33 general teaching competencies the averaged
scores of group 1 yielded attribution ratings that
were higher than those of group 2. For 6 general
competencies the averaged scores of group 2 yielded
higher attribution ratings than those of group 1 (Table
8). The one general competency for which the attribut-
ion scores of both groups were the same was - teaching
pupils to experiment (item 32) - attribution rating:
3.1.

( vi) Of the 30 general competencies for which the averaged
scores of group 1 yielded success ratings that were
higher than those of group 2, averaged ratings for
26 competencies also yielded higher scores on the
Attribution Scale.

( vii) Although the averaged scores of group 2 yielded higher
success ratings than group 1 for 8 general competencies
(Table 7) attribution ratings for success levels in
5 of these 8 competencies were higher for group 1

than for group 2 (Table 9).
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TABLE 8: COMPETENCIES FOR WHICH THE AVERAGED SCORES OF GROUP
2 YIELDED HIGHER ATTRIBUTION RATINGS THAN THOSE
OF GROUP 1
Item .
No Competencies Group 1 Group 2
Attribution Attribution
Rating Rating
7 Benefitting from collab-
orating with Science
Resource Teachers 1.9 2.0
8 Benefitting from
collaborating with the
Head of Science
Department 1.3 2.3
12 Getting pupils to
observe safety rules
during science
lessons 2.4 2.8
14 Extending the science
programme beyond the
classroom 2.9 Sy
18 Modifying materials to
fit specific class needs
or science activities 2.4 2.7
40 Writing progress reports
for members of science
class 2.0 2.3
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TABLE 9: COMPETENCIES FOR WHICH THE AVERAGED SCORES OF GROUP
2 YIELDED HIGHER SUCCESS RATINGS THAN THOSE OF GROUP
1 BUT IN WHICH AVERAGED SCORES OF GROUP 1 YIELDED
HIGHER ATTRIBUTION RATINGS THAN THOSE OF GROUP 2.
Item Compet .
No ompetencies Group 1
Success Attribution Success Attribution
Ratings Ratings Ratings Ratings
1 Using the prescribed
science syllabus 2.9 2.9 3.2 2.8
6 Using science equip-
ment 3.4 3, 3 3.5 2%
9 Adapting the class-
room environment in
the interest of
science teaching 3.0 2.9 3.1 2.3
11 Controlling pupils
during science
lessons 3.4 2.3 3.8 2.2
17 Devising open-ended
problems for science
classes 3.0 3.1 3.1 3.0
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For the personal (teacher) attributes the results were as

follows: -

(i ) Averaged scores for group 1 yielded attribution ratings
which ranged from 3.0 to 3.9 with the mean falling
at 3.5 (Table 5b and Figure 16). In terms of the
Attribution Scale the 1lowest score 1is equivalent to
the response of ‘"partly attributed to training",
the highest to the response of "very much attributed
to training", and the mean also to the response of
"very much attributed to training".

Averaged scores for group 2 yielded attribution ratings
which ranged from 2.1 to 2.9 with the mean falling
at 2.6 (Table 6b and Figure 17).. In terms of the
Attribution Scale the lowest, highest, and mean scores
are equivalent to the response of '"partly attributed

to training".

( ii) The averaged scores of group 1 yielded attribution
ratings that were equivalent to the response that
success levels in these competencies were '"very much
attributed to training" for 6 of the 7 personal compet-
encies. For the other competency - "the teachers'
own positiveness of attitude toward the teaching of
science" (item 3) the attribution rating was equivalent
to the response of "partly attributed to training".
Success ratings for all of these competencies were

high

equivalent to the response of on the Success

Scale.

For group 2 the averaged scores yielded attribution
ratings that were equivalent to the response of "partly
attributed to training" on the Attribution Scale for
success levels in the 7 teacher-attributes. Success
ratings for 5 of these 7 competencies were equivalent

" on the Success Sale and

to the response of '"high
success ratings in 2 were equivalent to the response

of "average".
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Personal (teacher) Attributes:

Reported Compatence Levels and Attribution to Training (Group 1)

Figure 17
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(iii) Attribution ratings (derived from the averaged scores
of the group) for group 1 were higher than those for
group 2 for all of the 7 personal (teacher) attributes.
Also, success ratings were higher for group 1 in 6
of these 7 teacher-attributes.

What effect does the employment of the competencies for which

provisions were made during science curriculum training have

on the overall level of success of the teachers who received

spaced curriculum training and those who received massed
curriculum training? (Question 7)

The findings for this question showed that, for general
competencies: -

( 1 ) The averaged scores of group 1 yielded influence rat-
ings which ranged from 1.8 to 4.3 with the mean falling
at 3.5 (Table 5a and Figure 18). On the Influence
Scale the lowest rating is equivalent to the response
of "a low level influence? the highest to the response

of "an extremely high 1level of influence", and the

mean to the response of "a high level of influence".

The averaged scores of group 2 yielded influence rat-
ings which ranged from 1.9 to 4.2 with a mean of 3.3
(Table 6a and Figure 19). On the Influence Scale
the 1lowest rating is equivalent to the response of
"a low level of influence'", the highest to the response

of "an extremely high 1level of influence", and the

mean to the response of "a high level of influence".

( ii) For group 1, averaged influence ratings in 4 general

competencies were equivalent to "an extremely high

level of influence" on the 1Influence Scale. They

were:

- organizing pupils during science lessons (item 10)

- success rating: 3.4 - influence rating: 4.3;

- teaching pupils to observe (item 26) - success ratinag:
4.1 - influence rating: 4.2;



Figure 18

General Competencies: Reported Success Levels and Influence on Overall Science Teaching Success (Group 1)
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Figure 19

General Competencies: Reported Success Levels and Influence on Overall Science Teaching Success ( Group 2)
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- teaching pupils to classify (item 28) - success

rating: 4.1 - influence rating: 4.1; and

- getting access to science equipment (item 5) -

success rating: 3.3 - influence rating: 4.1.

For all of these competencies the success ratings

were equivalent to responses that were above "average"

on the Success Scale.

For group 2, averaged influence ratings in 2 general
competencies were equivalent to the response of "an
extremely high level of influence" on the Influence
Scale. They were:

- planning the science programme (item 13) - success

rating: 3.4 - influence rating: 4.2; and

- controlling ©pupils during science classes (item

11) - success rating: 3.8 - influence rating: 4.1.

For group 1, averaged influence ratings in 31 of the
40 general competencies were equivalent to the response
of "a high level of influence" on the Influence Scale.
For 3 of these 31 competencies (items 9, 17 and 35)
averaged scores vyielded success ratings that were
equivalent to the response of "average" on the Success
Scale. For the other 28 the averaged scores yielded
success ratings equivalent to responses that were

above "average" on the Success Scale.

For group 2, averaged influence ratings for 30 of
the 40 general competencies were equivalent to the
response of a "high level of influence" on the
Influence Scale. For 7 of these competencies (items
24, 25, 29, 36, 37, 38 and 39) averaged scores yielded
success ratings that were equivalent to the response
of "average" on the Success Scale. For the other
23, success ratings were equivalent to responses that

were above "average'" on the Success Scale.
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( iv) For group 1, averaged influence ratings in 4 general
competencies, were equivalent to the response of "an
average amount of influence" on the Influence Scale.

They were:

- using the prescribed science syllabus (item 1) -

success rating: 2.9 - influence rating: 2.9;

- benefitting from collaborating with the Science
Resource Teacher (item 7) - success rating: 2.4

- influence rating: 2.1;

- benefitting from collaborating with the Head of
Science Department (item 8) - success rating: 2.3

- influence rating: 2.3; and

- writing progress reports for members of science
class (item 40) - success rating: 3.2 - influence

rating: 2.8.

For group 2, averaged influence ratings in 7 general
competencies (items 1, 8, 17, 27, 31, 35 and 40) were
equivalent to the response of "an average amount of
influence" on the Influence Scale. For 5 of these
competencies (items 8, 27, 31, 35 and 40) success
ratings were equivalent to the response of "average"
on the Success Scale, for the other 2 (items 1 and
17), success ratings were equivalent to the response
of "high".

( v ) For both groups of teachers the group rating for the
success level of one general comeptency - '"using the
science teaching kit" (item 21) - was equivalent to
the response of "a 1low level of influence" on the
Influence Scale. For group 1 the success rating for
this competency was reportedly "average" and the
influence rating was 1.8. For group 2 the success
rating for item 21 was reportedly "low" and the

influence rating was 1.9.

It is noteworthy that item 21 was the one general

teaching competency for which the averaged scores
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of both groups yielded the lowest success rating. Thus

for both groups the one general competency with the
lowest success rating was also the one with the lowest

influence rating.

The results for the personal (teacher) attributes showed
that:

(i) The averaged scores for group 1 yielded influence
ratings ranging from 3.6 to 4.3 and a mean of 4.0
(Table 5b and Figure 20). On the 1Influence Scale
the 1lowest rating 1is equivalent to the response of
"a high level of influence", the highest, to the

response of "an extremely high level of influence",

and the mean to a response of "a high 1level of

influence".

The averaged scores for group 2 vyielded influence
ratings which ranged from 3.3 to 3.9 with a mean rating
of 3.7 (Table 6b and Figure 21). All of these ratings

are equivalent to a "high level of influence" on the

Influence Scale.

( ii) For group 1 influence ratings for success levels 1in
2 personal (teacher) attributes were equivalent to

an "extremely high level of influence" on the Influence

Scale. These competencies were:

- the teachers' own positiveness of attitude toward

the teaching of science (item 3 ) - success rating:

3.7 - influence rating: 4.3; and

- the teachers' own skills in the teaching of science

(item 6) - success rating: 3.7 - influence rating:
4.3.

For group 2 there were no influence ratings which

were equivalent to an ‘"extremely high 1level of

influence" on the Influence Scale.



Figure 20

Personal (teacher) Attributes: Reported Competence Levels

and Influence on Overall Science Teaching Success (Group 1)

Figure 21

Personal (teacher) Attributes: Reported Competence Levels

and Influence on Overall Science Teaching Success ( Group 2)
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(iii) For group 1 influence ratings for success levels in
5 personal (teacher) attributes were equivalent to
"high" levels of influence on the Influence Scale

(items 1, 2, 4, 5 and 7).

For group 2 influence ratings in all of the 7 personal
(teacher) attributes were equivalent to the response

of "high" levels of influence on the Influence Scale.

( iv) 1Influence ratings for success 1levels in 5 teacher
attributes (items 1, 3, 5, 6 and 7) were higher for

group 1 than for group 2.

( v ) Finally, it 1is noteworthy that for both groups of
teachers averaged scores for "the teachers' own ability

to teach science" (item 5) vyielded influence scores

that were higher than those for either the teachers

own knowledge or understanding of science as taught
in the elementary school (items 1 and 2).

The preceding part of this chapter has presented findings
about:

(i) the 1levels of success that both groups of teachers
(combined and separately) reported that they were
experiencing in the teaching competencies provided

during science curriculum training;

( ii) their attribution of these levels of success to train-

ing; and

(iii) the reported influence of these 1levels of success

on their overall level of success as science teachers.

The general picture that emerges from the results is that

first, the first-year teachers as a whole: -
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( i) Indicated that they were practicing the competencies
(general and personal) provided during science
curriculum training with a mean level of success that

high

Scale. These mean ratings were 3.3 for the 40 general

was equivalent to the rating of on the Success
competencies and 3.3 for the 7 personal (teacher)
attributes.

( ii) Attributed the 1levels of success that they perceived
that they were experiencing in the 40 general compet-
encies and 7 personal (teacher) attributes to science
curriculum training with mean attribution levels of
2.8 and 2.9 respectively on the Attribution Scale.
Both of these mean attribution levels are equivalent

to the response of "partly attributed to training".

(iii) 1Indicated that the levels of success that they perceiv-
ed themselves to be experiencing in both general and
personal competencies influenced their overall level
of success as science teachers with mean levels of
influence that were equivalent to the response of "high"
on the Influence Scale. The mean level of influence
for the general competencies was 3.4. For the personal
(teacher) attributes it was 3.8.

Second, the general picture that emerges for the two different-

ly trained groups is as follows:

( i) Both groups of teachers indicated that they were
practiging the 47 competencies provided during science
curriculum training with mean success levels that

11

were equivalent to the response of "high" on the
Success Scale. These mean scores were as follows:

Group 1: General competencies-3.4, personal (teacher)
attributes - 3.6.

Group 2: General competencies - 3.1 personal (teacher)
attributes - 3.2,
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( ii) Group 1 (teachers who received spaced curriculum train-
ing) attributed their perceived 1levels of success

in the 47 competencies more highly to science curric-

ulum training than did group 2 (teachers who received
massed curriculum training). The mean attribution

levels for both groups were as follows:

Group 1: - mean attribution level of general competenc-
ies - 3.0 on the Attribution Scale;

- mean attribution level of personal (teacher)
attributes - 3.5 on the Attribution Scale.

Group 2: - mean attribution level of general competenc-

ies - 2.7 on the Attribution Scale;

- mean attribution level of personal (teacher)

attributes - 2.6 on the Attribution Scale.

(iii) Both groups of teachers indicated that their perceived
levels of success in the 40 general competencies had
a mean level of influence on their overall level of
science teaching success that was equivalent to the

response of "high" on the Influence Scale. The same

was true for the personal (teacher) attributes.

Third, responses to several general competencies are worth
considering in their own right.

(i) Items 8 and 21 were among the 5 competencies for
which the averaged scores of both groups of teachers
(combined as well as separately) yielded the lowest

success ratings (Tables 4a, 5a and 6a).

The lack of reported success in '"collaborating with
the Head of Science Department" (item 8), and "using
the science kit" (item 21) was partly because the
performance of these competencies was not required
in some schools and partly because some of the teach-

ers themselves were unable to cope.

Six of the 20 teachers reported never collaborating

with the Head of Sciehce Department (item 8) for
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the simple reason that there were no Heads of Science
Departments in their schools, and 8 of the 14 who
did reported success levels that were 1less than

"average" i.e. ratings of 2 or less (Appendix I).

Two respondents reported never having used the science
kit prepared at Teachers College (item 21). Thirteen
of the 18 who did said they experienced 1less than

"average" success in its use.

Three of the teachers reported never being required
to write progress reports on members of their science
classes (item 40). Of the 17 who did, 7 experienced
less than "average" success levels (ratings of 2 or
less).

( ii) One standard 3/4 teacher (teacher 15) reported never
having to exercise her own judgement over how to use

the science syllabus (item 2). And another teacher

(who taught new entries and infants) - teacher 11
- reported never having to: "help ©pupils develop
concepts in science" (item 24), "teach pupils to hypo-
thesize" (item 31), or "teach pupils to experiment"

(item 32). See Appendix I).

In cases where teachers reported never having used
particular competencies these teachers were omitted
from the group when the group scores for these

competencies were being determined.

With these findings established Chapter 4 is brought to a
close. In the following chapter the findings connected with
training in science teaching and the subsequent teaching

patterns of the first-year teachers are reported.
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CHAPTER 5

FINDINGS - TEACHING PATTERNS

In this chapter findings on preservice training in science
teaching and subsequent year-one teaching patterns are pre-
sented. They are organized round 34 questions most of which
were dgenerated from the issues discussed 1in Chapter 2.
Others - of a comparative nature - were prompted by some

of the findings themselves.

The chapter is divided into three sections. Section 1 deals

with the patterns of teaching recommended by the 1lecturers

and those that they employed themselves. Section 2 deals
with the perceived, recommended, and actual teaching patterns
of the year-one teachers. In Section 3 a general summary

of the results is presented.

SECTION I

LECTURERS: TEACHING PATTERNS

PART A:

LECTURERS: RECOMMENDED TEACHING PATTERNS

What instructional patterns were recommended by the science

lecturers for the teaching of elementary science? (Question 1)

The instructional patterns that were recommended by the
lecturers were derived from the percentages of lesson time
each had recommended for the specific functional and structur-
al transactions when interviewed. Tables 10a and 10b contain
the details. A graphic representation of these results is
to be found in Figure 23.

* The instrument used for describing instructional patterns in this study
was devised by Adams (1965). 1In his system of classifying classroom
events classroom behaviours are divided into both functional and
structural categories (see Chapter 3). Consequently, all instructional
patterns reported in this study comprise profiles showing both
functional and structural aspects of classroom transactions.



TABLE 10a

LECTURERS: RECOMMENDED FUNCTIONAL TIME

% TIME
o
INFORMATION
DiEE TN INTELLECTUALIZATION OPEFATION :
E
LECTURERS: sc. | soc. | orG. | sc. soc. OorG.| sc. | soc. | OrRG. | R
1 7 1 2 28 4 8 30 15 5 -
2 2.9 [o0.1 |7 12.5 1.25 | 11.25(45.5 3.25 [16.25 -
3 4 0.5 |o0.5 18 1 1 67.5 3.75 3.75 -
4 1.5 |1 2.5 35 21 14 20 1.25 | 3.75 =
S 1.8 |0.1 [o0.1 25.2 1.4 1.4 |35 28 7.0 -
Mean, Lecturers 1 - 4: 3.9 |0.7 3.0 23.4 6.8 8.6 [40.8 5.8 7.0 =
Mean, Lecturers 1 & 5 4.4 |o.6 [1.0 26.6 2.7 4.7 |32.5 |21.5 6.0 =
Mean, All Lecturers: 3.44 |0.54 2,42 |23.74 |5.73 7.13[39.6 [|10.25 | 7.15 -
SC. = SCIENCE
SOC. = SOCIATION
ORG. = ORGANIZATION

X4



TABLE 10b

LECTURERS:

LECTURERS:
1
2
3
4
5
Mean, Lecturers 1 - 4:

Mean,

Mean,

Lecturers 1 & 5:

All Lecturers:

RECOMMENDED STURCTURAL TIME

% TIME
EMITTER TARGET AUDIENCE g
IND. [MULT. WHL. IND. MULT.| WHL. IND. MULT.| WHL. :
PUP. |PUP. CLASS PUP. PUP. |CLASS PUP. PUP. | CLASS R
6 15 7 12 15 8 12 20 5 -
n 10 2 23 30 5 " 5 3 -
10 10 10 5 20 a 5 30 2 -
10 30 10 ) 10 10 5 20 0 =
2185 - 8 10 15 2 2.5 60 = -
9.25 16.25 7.25 |11.25 |18.75 2275 8.25 |[18.75 25 =
4.2 7.5 7.5 11.0 15.0 5.0 7.3 40.0 2.5 -
7.9 A3 7.4 1M 8 6.6 7.1 27 2 -
IND. PUP. = INDIVIDUAL PUPIL
MULT. PUP. = MULTIPLE PUPIL
WHL. CLASS = WHOLE CLASS

ScT



126

Figure 22
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Table 10a and Figure 22 reveal that: there were wide ranges
in the percentages of 1lesson time recommended for certain

functional aspects of elementary science teaching. Namely :

( i ) intellectualization about science - a range of 12.5%
to 35% of the total lesson time;

( ii) intellectualization about sociation - 1% to 21%;

(iii) operation about science - 20% to 67.5%;

( iv) operation about sociation - 1.25% to 28%.

There were also wide ranges in the percentages of 1lesson

time recommended for certain structural aspects of elementary

science teaching (Table 10b). These were: -

( i ) teacher emitting to multiple pupils - 0% to 30%;

( ii) teacher as the target of individual pupils - 5% to
23%;

(iii) teacher as the target of multiple pupils - 10% to 30%;

( iv) teacher as audience to multiple pupils - 5% to 60%.

When averaged* the results for all 5 lecturers produced the

following results: -

For functional transactions:

( i ) The highest amount of 1lesson time was registered for

operation about the subject matter of science - 39.6%

of the total lesson time.

( ii) The next highest was for intellectualization about

the subject matter of science - 23.74%.

All averaged scores in this section of the chapter were determined by
dividing the tally of separate entries by the number of lecturers for a
particular structural or functional category.

The significance of averaged scores is circumscribed somewhat by the
small sample size (n = 5) and the fact that for certain functional
and structural transactions there were wide ranges 1in lecturer recom-
mended and actual transactional times.
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(iii) The times registered for operation about sociation,

operation about organization, intellectualization about

sociation and intellectualization about organization

all rated lower, accounting for between 5 and 11% of

the time.

( iv) Relatively 1low amounts of 1lesson time (less than 4%)
were registered for INFORMATION DISSEMINATION - whether

about science, sociation, or operation. (See Figure
22).

These results indicate that for functional transactions the
science lecturers, as a group, recommended little giving

of information about any transaction - whether it was giving

information about the subject matter of science, about
sociation or about organization. Instead the emphasis was
placed firstly on operation with the subject matter of science

and secondly, on intellectualization about the subject matter

of science.

For structural transactions, the averaged results revealed:

( i ) The highest amount of lesson time was registered for
"the teacher as audience to small groups of pupils"
(27% of the total lesson time), followed by: the teacher
as the target of small groups of pupils - 18%.

( ii) Relatively 1low amounts of lesson time were registered

for the teachers dealing with the whole class - whether

as the emitter (7.4% of the lesson time), the target

(6.6%), or as audience to the whole class (2%).

Thus generally, according to the averaged amounts of time
registered for structural categories (Table 10b), the emphasis
was placed primarily on the teachers dealing with SMALL

GROUPS OF PUPILS Firstly as audience to small groups of pupils

(27% of the lesson time), Secondly as the target of small
groups (18%); and thirdly as the emitter to small groups
of pupils (13%).
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Secondarily, emphasis was placed on the teacher’s dealing
with INDIVIDUAL PUPILS (11% of the lesson time as the target,

7.9% as the emitter and 7.1% as audience to individual pupils.

Finally, the least emphasis was placed on the teachers dealing

with the whole class - 7.4% of the lesson time as the emitter,

6.6% of the lesson time as the target, and 2% of the lesson

time as audience to the whole class.

How do the amounts of lesson time recommended by the individ-

ual lecturers for the functional and structural aspects of

elementary science teaching compare with each other? (Question?2)

Profiles for the actual amounts of lesson time recommended
by each 1lecturer for the functional and structural aspects
of elementary science teaching are shown in Figure 23.
Certain features of commonality were evident in all of the

profiles.

For functional transactions (Figure 23 and Table 10a): -

(i) 20% or more(up to 67.5%) of the total lesson was recom-

mended by all 1lecturers for operation about science.

( ii) A greater proportion of lesson time was recommended

for operation about science (20 - 67.5%) than for either

operation about sociation (1.25 - 28%) or operation

about organization (3.75 - 16.25%)

(iii) For 4 of the 5 lecturers operation about science was

the functional transaction for which the highest amount
of 1lesson time was recommended. The other 1lecturer
(lecturer 4) recommended the highest amount of time
for intellectualization about the subject matter of
science (35%)with operation about science next (20%).

( iv) 12.5% or more (up to 35%) oif the total 1lesson time

was recommended by all lecturers for intellectualization

about the subject matter of science.
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Figure 23

Recommended Transactional Patterns
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( v ) A greater proportion of lesson time was recommended

for intellectualization about science (12.5 - 35%)

than for either

- intellectualization about sociation (1 -21%), or

- intellectualization about organisation (1 - 14%).

( vi) relatively low amounts of lesson time (0.1 - 7%) were
recommended by all lecturers for INFORMATION DISSEMINAT-

ION either about science, about sociation or about

organization.

For structural transactions (Figure 23 and Table 10b): -

(i) 20% or more (up to 60%) of the lesson time was recommend-
ed by 4 of the 5 lecturers (lecturer 1, 3, 4 and 5)

for the teacher's being audience to small groups of

pupils.

( ii) 11% or less of the total lesson time was recommended
by all lecturers for the teacher as the EMITTER either

to individual pupils or to the whole class. In the

case of theteacher's emitting to multiple pupils lecturer

4 recommended 30% of the lesson time; lecturer one
- 15%; lecturers two and three - 10%; and lecturer
five - 0%.

(iii) Each 1lecturer recommended that a greater proportion
of the lesson time (10-30%) be spent by the teacher
as the target of multiple pupils than as the target

of individual pupils (5 - 23%), and 4 of the 5 lecturers

(1, 2, 3 and 5) also recommended more time for the
teacher as the target of multiple pupils (15 - 30%)

than as the target of the whole class (2 - 8%). Lecturer

4 recommended an equal amount of lesson time (10%) for

these last two transactions.

( iv) Four of the 5 lecturers (lecturers 1, 3, 4 and 5) recom-
mended a greater proportion of lesson time (20 - 60%)

for the teacher's being audience to multiple pupils

than for the teacher's being audience to either individ-
ual pupils (2.5 - 12%) or to the whole class (0 - 5%).
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Lecturer 2 recommended a higher amount of lesson time

for the teacher's being audience to multiple pupils

(5%) than for the teacher's being audience to the
whole class (3%). He recommended that 11% of the

lesson time should be spent by the teacher as

audience to individual pupils.

( v) 10% or less of the total lesson time was recommended
by all lecturers for the teacher's dealing with the

whole class - whether as emitter, target or

audience.

Despite variations in the recommendations of the individual
lecturers the general picture that emerges from the recommend-
ations of each is that of a fairly active teacher who spends

a good deal of lesson time (20 - 67.5%) on operation about

science, 1little time (10% or 1less of the lesson) giving

information or dealing with the whole class; and a moderate

amount of time (12.5 - 35%) intellectualizing about science.

PAKT B

LECTUKERS: ACTUAL TEACHING PATTERNS

What were the actual teaching patterns of the science

lecturers? (Question 3)

The ranges and means for the actual teaching patterns of
the lecturers are to be found in Figure 24, The results
showed that the ranges in the average teaching patterns of

the lecturers were narrow for: -

(i) 9 of the 12 functional transactions, and

( ii) 8 of the 9 structural transactions.

The 3 functional transactions with the widest ranges were:

( i) information dissemination about science (5.6% to 25%

of the lesson time);
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Figure 24
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TABLE 1lla

LECTURERS: ACTUAL FUNCTIONAL TIME

% TIME
)
INFORMAT ION SATTOR T
5 1SSER TN ETTEN INTELLECTUALIZATION OPEPA .
E
sC. SC. [ SC.
sc. soc. | orG.| sc. soc. | omrs) sc. soc. | orRG. | R
. TCH, TCH. ‘ TCH,
1 11.7| 20.8| 4.9|14.6| 6.9] 5.3| 0.1| o0.3| 7.4| 26.3]| - 1.0] 0.7
2 7.1 15.8| 1.9|24.6| 4.4| 2.4 - 0.2| 10.5| 27.8| - 3.0] 2.3
3 5.6/ 26.0 5.1|24.0| 1.3 12.4] o0.2] - 0.8| 22.0| - 0.2 2.4
4 25.0| 21.7 2.8| 4.9| 8.4| s5.7| o0.2| o.6] o.6] 26.5| - 0.0 3.5
5 9.4 19.0| 4.5| 7.7| 6.2| 20.7] 0.0 o0.6] - 25.7| - 1.3] 4.87
Mean,
Lecturers 1 - 4: ¥2¢.:3 21.1 3.7117.1 5.3 6.5 0.1 03 4.8| 25.6 = 1.0 2.2
Mean,
Lecturers 1 & S: 10.6| 20.0{ 4.7111.2| e6.5]| 13.0| o0.1| o0.a] 3.7] 26.0| - 1.1] 2.7
Meay, 11.8| 20.7
Py ; . 3.8(15.2f s.4f 9.3| o0.1]| 0.3] 3.9 25.6[ - 1.1 2.8
SC. = SCIENCE
SOC. = SOCIATION
ORG = ORGANIZATION
SC. TCH. = SCIENCE TEACHING

bET



TABLE 11b

LECTURERS: ACTUAL STRUCTURAL TIME

LECTURERS:

Mean,
Lecturers 1 - 4:

Mean,
Lecturers 1 & S:

Mean,

All Lecturers:

% TIME

EMITTER TARGET AUDIENCE g
IND. |muLT. | wHL. | inp. | morT.| wHL. | 1nD. | meLT.| wHL. g
pup. |pup. |cLass | pup. | pup. |cLass | pup. | pup. |cLAss | R
21.3 | 3.66 |21.36 | 9.9 4.74 | - 3.4 [30.7 3.0 1.94
13.6 |1.0 |28.1 9.9 0.9 i 1.6 |[35.3 9.6 -
28.9 [1.7 [27.2 |13.2 2.4 L 0.1 |24 2.4 -
18.3 |1.4 [23.5 |19.3 7.2 0.3 0.7 |27.4 1.9 -
13.8 |o0.5 [29.8 |12.0 1.6 0.3 lo.1 [27.0 4.9 -
20.5 |2 DS 13.1 3.8 0.1 1.4 |29.4 4.2 0.5
17.6 2.1 ps.e fho.o 8.2 0.2 1.7 l28.8 3.9 1.0
19.2 1.7 Pps.9 h2.9 5.3 0.1 1.2 |28.9 4.4 |o.a
IND. PUP. = INDIVIDUAL PUPIL
MULT. PUP. = MULTIPLE PUPIL
WHL. CLASS = WHOLE CLASS

GET
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( ii) information dissemination about organization (4.9%
to 24.6%);

(iii) intellectualization about science teaching (2.4% to
20.7%).
The functional transaction - operation about sociation -

did not feature at all (Table 11a).

The structural transaction with the widest range was - the
teacher emitting to individual pupils - (13.6% to 28.9% of
the lesson time). The one with the lowest range was - the

teacher as the target of the whole class (0% to 0.3%). Table
11b.

The averaged results for functional transactions showed

that during the lecturers' own teaching sessions the highest

proportion of time was spent on operation about science teach-

ing (25.6%). This was followed by:

( i ) giving information about science teaching (20.7%);

( ii) giving information about organization (15.2%);

(iii) giving information about science (11.8%); and

( iv) 1intellectualization about science teaching (9.3%).

For the functional transactions:

- giving information about sociation,

- intellectualization about science,

- intellectualization about sociation and about

organization, and

- operation about sociation or about organization
the averaged amountsof lesson time did not exceed
5.4%.

For structural transactions (Figure 24) the averaged results
revealed that the highest amount of lesson time was spent by
the lecturers as audience to multiple pupils (28.9% of the
total lesson time). This was followed by:




137

( i ) the lecturers emitting to the whole class (25.9%);

( ii) the lecturers' emitting to individual pupils (19.2%);

and

(iii) the lecturers as targets of individual pupils (12.9%).

For each of the other structural transactions - the lecturers:

emitting to multiple pupils,

- as targets of multiple pupils,

- as targets of the whole class,

- as audience to individual pupils, or

- as audience to the whole class the percentages of

lesson time did not exceed 5.3%.

How do the averaged teaching patterns of the individual

lecturers compare with each other? (Question 4)

Although the profiles of the individual lecturers varied

(Figure 25), similarities existed in the following areas:

For functional transactions:

( i) during the teaching sessions of all 1lecturers more
time was spent on operation about science teaching
(22 - 27.8% of the total lesson time) than on either:

- operation about science (0 - 10.5%);

- operation about sociation (0%); or

- operation about organization (0.03 - 3%).

( ii) For 4 of the 5 lecturers (lecturers 1, 2, 4 and 5)

operation about science teaching was the functional

transaction for which the average amount of 1lesson

time was highest (Table 11a).

(iii) During the teaching sessions of all 1lecturers more

time was spent on operation about science teaching

(22 - 27.8%) than on intellectualization about science

teaching (2.4 - 20.7%).
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Figure 25
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( iv)

( vi)
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All of the 1lecturer-profiles showed more time for

giving information about science teaching (15.8 -

26%) than for either:

- information dissemination about sociation (1.9
- 5.1%); or

intellectualizing about science (1.3 - 8.4%) .

4 of the 5 profiles (lecturers 1, 2, 3 and 5) showed

a greater amount of time for information dissemination

about science teaching (15.8 - 26%) than for either

- information dissemination about science (5.6 -
11.7%); or

- information dissemination about sociation (1.9
- 5.1%).

Finally, all 1lecturer-profiles showed 1less than 5%

of the total lesson time for:

- intellectualization about sociation,

- intellectualization about organisation,

- operation about sociation,

- operation about organization,

- other irrelevant functional transactions,

For structural transactions (Table 11b), for all lecturers:

(1)

( ii)

(iii)

More than 23% of the total lesson time (24.1 - 35.3%)

was spent as audience to multiple pupils. This

amount of time was higher than the averagasd amounts

of lesson time spent either as audience to the
whole class (1.9 - 9.6%);
or as audience to individual pupils (0.1 - 3.4%).

More time was spent emitting to the whole class (21.36
- 29.8%) than emitting to multiple pupils (0.5 - 3.66%).

More time was spent emitting to individual pupils
(13.6 - 28.9%) than emitting to multiple pupils (0.5
- 3.66%).
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( iv) More time was spent as the targetsof individual pupils

(9.9 - 19.3% than as the targets of multiple pupils
(0.9 - 11.6%).

( v ) More time was spent as the targets of multiple pupils
(0.9 - 11.6%) than as the targets of the whole class
(0 - 0.3%).

( vi) Less than 10% of the total lesson time was spent by

all lecturers:

- emitting to multiple pupils (0.5 - 3.66%),

- as the tarcgets of the whole class (0 - 0.3%),

- as audience to individual pupils (0.1 - 3.4%),

- as audience to the whole class (1.9 - 9.6%), or

- on other irrelevant structural transactions (0
- 1.94%).

The general picture here is that the lecturers, as a group

spent a good deal of time on - operation about science teach-

ing, giving information about science teaching, and being

audience to small groups of pupils while less time was spent

on transactions such as intellectualization about science

teaching, giving information about science ,and giving inform-

ation about organization; and the least amount of time was

spent on transactions such as sociation, being audience to

individual pupils, being audience to the whole class, emitting

to multiple pupils, being the target of multiple pupils or

being the target of the whole class.

PART C

SCIENCE LECTURERS: ACTUAL VERSUS RECOMMENDED TEACHING PATTERNS

How do the overall teaching patterns of the lecturers compare

with their overall recommendations? (Question 5).
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For functional transactions (Figure 26)* the results showed

appreciable** variations between the averaged actual times,
and the averaged recommended times for 5 of the 9 transactions.
However, the averaged functional transactions which took
place during the lecturers' own teaching sessions were, to

an extent, similar to their averaged recommendations in that:

(1) a relatively high amount of lesson time (more than

29%) was spent on operation about the subject matter

(science + science teaching);

( ii) a moderate amount of lesson time (more than 14% but

less than 27%) was spent on intellectualization about

the subject matter; and

(iii) 1less than 6% of the total lesson time was recommended
for and spent on:

- information dissemination about sociation: averaged

actual - 3.8%, averaged recommendation - 0.54;
and

- intellectualization about sociation: averaged
actual - 0.1%, averaged recommendation - 5.73%.

For 2 functional transactions the averaged amounts of lesson
time spent during the lecturers' teaching sessions were
apporeciably higher than their averaged recommendations.

They were:

( i) information dissemination about the subject matter:

For functional transactions the subject matter of the lecturers
included both science (content) and science teaching (methods) while
their recommendations for the teaching of elementary science included
only science as the subject matter. For the purposes of comparison
in this chapter, unless otherwise stated, the subject matter of the
lecturers (Science + Science teaching) is treated as the subject
matter of science.

Appreciable differences = variations of 5% or more of the lesson time
for any recommended, actual, or perceived transaction.
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Figure 26
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averaged actual - 32.5%, averaged recommendation -
3.44%;

( ii) information dissemination about organization: averaged

actual - 15.2%, averaged recommendation - 2.42%.

For 3 functional transactions the averaged amounts of lesson
time spent during the lecturers' teaching sessions were

appreciably lower than their averaged recommendations:

(i) intellectualization about the subject matter: averaged
actual - 14.7%, averaged recommendation - 23.74%;

( ii) operation about the subject matter: (Science + science
teaching) averaged actual - 29.5%, averaged recommend-

ation - 39.6%; and

(iii) operation about sociation: averaged actual - 0%,

averaged recommendation - 10.25%.

For structural transactions (Figure 26 ) the averaged amounts

of lesson times spent by the 5 lecturers were very similar

to their averaged recommendations in 3 cases:

(i) the teacher as the target of individual pupils:

averaged actual - 12.9%, averaged recommendation -
11%;
( ii) the teacher as audience to multiple pupils: averaged
actual - 28.9%, averaged recommendation - 27%;
(iii) the teacher as audience to the whole class: averaged
actual - 4.4%, averaged recommendation - 2%.

Also, for 3 structural transactions both averaged actual
and averaged recommended times were 1lower than 7.2% of the
total lesson time:

(1) the teacher as the target of the whole class: averaged

actual - 0.1%, averaged recommendation - 6.6%;

( ii) the teachner as audience to individual pupils: averaged

actual - 1.2%, averaged recommendation - 7.1%; and
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(iii) the teacher as audience to the whole class: averaged

actual - 4.4%, averaged recommendation - 2%.

For 2 structural transactions the averaged times spent by
the 1lecturers were appreciably higher than their averaged

recommendations:

( 1) the teacher emitting to individual pupils: averaged

actual - 19.2%, averaged recommendation - 7.9%;

( ii) the teacher emitting to the whole class: averaged

actual - 25.9%, averaged recommendation - 7.4%.

For 2 structural transactions the averaged times spent by
the 1lecturers were appreciably 1lower than their averaged

recommendations:

(i) the teacher emitting to multiple pupils: averaged

actual - 1.7%, averaged recommendation - 13%;

( ii) the teacher as the target of multiple pupils: averaged

actual - 5.3%, averaged recommendation - 18%.

How do the teaching patterns of the individual lecturers

compare with their specific recommendations? (Question 6).

When the average amounts of lesson time spent by the individ-

ual lecturers on the functional and structural aspects of

science teaching were compared with their individual

recommendations the results were as follows:

Lectuer 1 (Figure 27)

Functional transations:

For one functional transaction the recommended time and the
average amount of lesson time spent during the teaching
sessions of Lecturer 1 were almost identical:

- operation about the subject matter - recommended time -

30% of the lesson time, average time spent - 33.7%.
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Figure 27

Lecturer 1
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Also, on 3 functional transactions, 5% or less of the total

lesson time was recommended, and spent:

(i) information dissemination about sociation: average

time spent - 4.9%, recommended time - 1%.

( ii) intellectualization about sociation: average time spent-

0.1%, recommended time 4%;

(iii) operation about organization: average time spent -

1%), recommended time - 5%.

For 2 functional transactions the average amounts of lesson

time spent during his teaching sessions were appreciably
higher than the recommendations of lecturer 1:

( i ) information dissemination about the subject matter:

average time spent - 32.5%, recommended time - 7%,

( ii) information dissemination about organisation: average

time spent - 14.6%, recommended time - 2%.

For 3 functional transactions the average amounts of lesson
time spent during the teaching sessions were appreciably

lower than the recommendations of lecturer 1:

(i) intellectualization about the subject matter: average

time spent - 12.2%, recommended time - 28%.

( ii) intellectualization about organization: average time

spent - 0.3%, recommended time - 8%;

(iii) operation about sociation: average time spent - 0%

recommended time - 15%.

Structural Transactions (Figure 27):

For lecturer 1 both recommended and actual times were very

similar for 2 structural transactions:

(i) the teacher as the target of individual pupils: average

time spent - 9.9%, recommended time - 12%; and

( ii) the teacher as audience to the whole class: average

time spent - 3.0%, recommended time - 5%.
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For 3 structural transactions the average amounts of 1lesson
time spent by Lecturer 1 were appreciably higher than his

recommendations:

(1) the teacher emitting to individual pupils: average

time spent 21.3%, recommended time - 6%.

( ii) the teacher emitting to the whole class: average

time spent - 21.36%, recommend-
ed time - 7%;

(iii) the teacher as audience to multiple pupils: average

time spent - 30.7%, recommended time - 20%.

For 4 structural transactions the average amounts of lesson
time spent by Lecturer 1 were appreciably 1lower than his

recommendations:

(i) the teacher emitting to multiple pupils: average

time spent - 3.66%, recommended time - 15%;

( ii) the teacher as the target of multiple pupils: average

time spent - 4.74%, recommended time - 15%.

(iii) the teacher as the target of the whole class: average

time spent - 0%, recommended time - 8%;

( iv) the teacher as audience to individual pupils: average

time spent - 3.4%, recommended time - 12%.

Lecturer 2

For functional transactions (Figure 28) the results were

as follows:

For both the recommended and average teaching patterns of
Lecturer 2 the functional transaction with the highest amount

of lesson time was operation about the subject matter: average

time spent - 33.3% recommended time - 45.5%.

Also, little time (less than 3.4% of the total lesson time)

was recommended for, and spent during the teaching sessions

of Lecturer 2, on 3 functional transactions:
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(i) information dissemination about sociation: average
time spent - 1.9%, recommended time - 0.1%;

( ii) intellectualization about sociation: average time
spent - 0%, recommended time - 1.25%; and

(iii) operation about sociation: average time spent - 0%,

recommended time - 3.25%.

For 2 functional transactions the average amounts of lesson
time spent during the teaching sessions of Lecturer 2 were

appreciably higher than his recommendations:

( i ) information dissemination about the subject matter:

average time spent - 22.9%, recommended time - 2.9%;

( ii) information dissemination about organization: average

time spent - 24.6%, recommended time - 7%.

For 3 functional transactions the average amounts of lesson
time spent during the teaching sessions of Lecturer 2 were

appreciably lower than his recommendations:

( i) intellectualization about the subject matter: average

time spent - 6.8%, recommended time - 12.5%.

( ii) intellectualization about organization: average time

spent - 0.2%; recommended time - 11.25%;

(iii) operation about organization: average time spent

- 3%, recommended time - 16.25%.

Structural transactions (Figure 28 ):

The average times spent by Lecturer 2 were similar to his

recommendations in the following cases:

(i) the teacher emitting to individual pupils: average

time spent - 13.6%, recommended time - 11%,

( ii) the teacher as the target of the whole class: average

time spent - 0%, recommended time - 5%.
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Figure 28

Actual Transactional Pattern versus Recommendations:

Lecturer 2
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For 3 structural transactions the average amounts of lesson
time spent by Lecturer 2 were appreciably higher than his

recommendations:

(i) the teacher emitting to the whole class: average

time spent - 28.1%, recommended time - 2%;

( ii) the teacher as audience to multiple pupils: average

time spent - 35.3%, recommended time - 5%;

(iii) the teacher as audience to the whole class: average

time spent - 9.6%, recommended time - 3%.

For 4 structural transactions the average amounts of lesson
time spent by Lecturer 2 were appreciably lower than his

recommendations:

( i) the teacher emitting to multiple pupils: average

time spent - 1%, recommended time - 10%;

( ii) the teacher as the target of individual pupils: average

time spent - 9.9%, recommended time - 23%,

(iii) the teacher as the target of multiple pupils: average

time spent - 0.9%, recommended time - 30%;

( iv) the teacher as audience to individual pupils: average

time spent - 1.6%, recommended time - 11%.

Lecturer 3

Functional transactions (Figure 29):

For lecturer 3, there were 5 functional transactions for
which the average amounts of lesson time spent during his
teaching sessions and also his recommendations did not exceed
5.1% of the lesson time:

( i) information dissemination about sociation: average
time spent - 5.1%, recommended time - 0.5%.

( ii) 4intellectualization about sociation: average time
spent - 0.2%, recommended time - 1%).

(iii) 4intellectualization about organization: average time

spent - 0%, recommended time- 1%;

0
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( iv) operation about sociation: average time spent - 0%,

recommended time - 3.75%;

( v ) operation about organization: average time spent - 0.2%,

recommended time - 3.75%.

There were 2 functional transactions for which the average
times spent during the teaching sessions of Lecturer 3 were

appreciably higher than his recommendations:

( i ) information dissemination about the subject matter:

average time spent - 31.6%, recommended time - 4%;

( ii) information dissemination about organization: average

time spent - 24%, recommended time - 0.5%.

For 1 functional transaction the average amount of 1lesson
time spent during the teaching sessions of lecturer 3 was
appreciably lower than his recommendation:

- operation about the subject matter: average time

spent - 22.8%, recommended time - 67.5%.

For one other transaction - intellectualization about the

subject matter - the average time spent during the teaching

sessions of lecturer 3 was slightly lower than his recommend-

ation: average time spent - 13.7%, recommended time - 18%.

Structural transactions (Figure 29):

There were 2 structural transactions for which the average
amounts of time spent by Lecturer 3 as well as his recommend-

ations did not exceed 5% of the total lesson time:

( i ) the teacher as audience to individual pupils: average

time spent - 0.1%, recommended time - 5%.

( ii) the teacher as audience to the whole class: average

time spent - 2.4%, recommended time - 2%.
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Figure 29

Actual Transactional Pattern versus Recommendations:

Lecturer 3
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For 3 structural transactions the average times spent by

Lecturer 3 were appreciably higher than his recommendations:

(i) the teacher emitting to individual pupils: average

time spent - 28.9%, recommended time - 10%;

( ii) the teacher emitting to the whole class: average

time spent - 27.2%, recommended time - 10%;

(iii) the teacher as the target of individual pupils: average

time spent - 13.2%, recommended time - 5%.

For 4 structural transactions the amounts of 1lesson time
spent by Lecturer 3 were appreciably lower than his recommend-
ations:

(i) the teacher emitting to multiple pupils: average

time spent - 1.7%, recommended time - 10%;

( ii) the teacher as the target of multiple pupils: average

time spent - 2.4%, recommended time - 20%;

(iii) the teacher as audience to multiple pupils: average

time spent - 24.1%, recommended time - 30%;

( iv) the teacher as the target of the whole class: average

time spent - 0%, recommended time - 8%.

Lecturer 4

Functional transactions (Figure 30)

There were 4 functional transactions for which the average
amounts of 1lesson time spent during the teaching sessions
of lecturer 4 as well as his recommendations were lower than
5% of the total lesson time:

( i) information dissemination about sociation: average

time spent - 2.8%, recommended time - 1%;

( ii) information dissemination about organization: average

time spent - 4.9%, recommended time - 2.5%;

(iii) operation about sociation: average time spent - 0%,

recommended time - 1.25%;
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( iv) operation about organization: average time spent

- 0.03%, recommended time - 3.75%.

For 2 functional transactions the average amounts of time
spent during the teaching session of Lecturer 4 were apprec-

iably higher than his recommendations:

(i) information dissemination about the subject matter:

average time spent - 46.77%, recommended time - 1.5%;

( ii) operation about the subject matter: average time

spent - 27.1%, recommended time - 20%.

For 3 functional transactions the average amounts of lesson
time spent during the teaching sessions of Lecturer 4 were

appreciably lower than his recommendations:

( i ) intellectualization about the subject matter: average

time spent - 14.1%, recommended time - 35% of the
total lesson time;

( ii) intellectualization about sociation: average time

spent - 0.2%, recommended time - 21%;

(iii) intellectualization about organization: average time

spent - 0.6%, recommended time - 14%.

Structural transactions (Figure 30):

For 1 structural transaction the average amount of lesson
time spent by Lecturer 4 was very similar to his recommend-
ation:

( i ) the teacher as the target of multiple pupils: average
time spent - 7.2%, recommended time - 10%.

Also, for 2 structural transactions the average amounts of
lesson time spent by Lecturer 4 as well as his recommendations

did not exceed 5% of the total lesson time:

(1) the teacher as audience to individual pupils: average

time spent - 0.7%, recommended time - 5%;
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Figure 30

Actual Transactional Pattern versus Recommendations:

Lecturer 4
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( ii) the teacher as audience to the whole class: average

time spent 1.9%, recommended time - 0%.

There were 4 structural transactions for which the average
amounts of lesson time spent by Lecturer 4 were appreciably

higher than his recommendations:

(i) the teacher emitting to individual pupils: average

time spent- 18.3%, recommended time - 10% of the total

lesson time;

( ii) the teacher emitting to the whole <class: average

time spent-23.5%, recommended time - 10%;

(iii) the teacher as the target of individual pupils: average

time spent - 19.3%, recommended time - 5%;

( iv) the teacher as audience to multiple pupils: average

time spent - 27.4%, recommended time - 20%.

For 2 structural transactions the average amounts of time
spent by Lecturer 4 were appreciably lower than his recommend-

ations:

(i) the teacher emitting to multiple pupils: average

time spent - 1.4%, recommended time - 30%;

( ii) the teacher as the target of the whole class: average

time spent - 0.3%, recommended time - 10%.

Lecturer 5

Functional transactions (Figure 31):

For Lecturer 5 the average amount of lesson time spent during

teaching sessions on - intellectualization about the subject
matter - was very similar to his recommendation: average
time spent - 26.9%, recommended time - 25.2%.

Also, for 3 functional transactions the average amounts of
lesson time spent during the teaching sessions of Lecturer
5 as well as his recommendations were less than 5% of the
total lesson time:
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(i) information dissemination about sociation: average
time spent - 4.5% recommended time - 0.1%;

( ii) intellectualization about sociation: average time
spent - 0.03%, recommended time - 1.4%;

(iii) intellectualization about organization: average time

spent 0.6%, recommended time - 1.4%.

For 2 functional transactions the average amounts of lesson
time spent during the teaching sessions of Lecturer 5 were

appreciably higher than his recommendations:

( i ) information dissemination about the subject matter:

average time spent - 28.4%, recommended time - 1.8%;

( ii) information dissemination about organization: average

time spent - 7.7%, recommended time - 0.1%.

For 3 functional transactions the average amounts of lesson
time spent during the teaching sessions of Lecturer 5 were

appreciably lower than his recommendations:

( i ) operation about the subject matter: average time

spent - 25.7%, recommended time - 35%;

( ii) operation about sociation: average time spent - 0%,
recommended time - 28%;

(iii) operation about organization: average time spent
1.3%, recommended time - 7%.

Structural transactions (Figure 31):

For 2 structural transactions the average amounts of lesson
time spent by Lecturer 5 were very similar to his recommend-

ations:

( i) the teacher as the target of individual pupils: average

time spent - 12%, recommended time - 10%;

( ii) the teacher as the target of multiple pupils: average

time spent - 11.6%, recommended time - 15%.
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Figure 31

Actual Transactional Pattern versus Recommendations:

Lecturer 5
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For 4 structural transactions the average times spent by
Lecturer 5 as well as his recommendations were lower than

5% of the total lesson time:

(i) the teacher emitting to multiple pupils: average

time spent - 0.5%, recommended time - 0%;

( ii) the teacher as the target of the whole class: average

time spent - 0.3%, recommended time - 2%;

(iii) the teacher as audience to individual pupils: average

time spent - 0.1%, recommended time - 2.5%;

( iv) the teacher as audience to the whole class: average

time spent - 4.9%, recommended time - 0%.

For 2 structural transactions the average amounts of lesson
time spent by lecturer 5 were appreciably higher than his

recommendations:

(i) the teacher emitting to individual pupils: average

time spent - 13.8%, recommended time - 2.5%;

( ii) the teacher emitting to the whole class: average

time spent - 29.8%, recommended time - 8%.

For 1 structural transaction - the teacher as audience to

multiple pupils - the average time spent by Lecturer 5 was

appreciably lower than his recommendation: average time spent

- 27%, recommended time - 60%.

From these results it would appear that the lecturers, as
a group, recommended a pattern of teaching where the major

emphasis was to be placed on operation about the subject

matter and the teacher's being audience to small groups of
pupils. Little was to be placed on giving information (about
anything) or on the teacher's working with the whole class.

A moderate amount of emphasis was to be placed on intellectual-

ization about the subject matter. By contrast, during their

own teaching sessions, although operation about the subject

matter was a major feature, and although intellectualization

about the suk ject matter featured moderately, there was appreciably
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more* information dissemination and teacher talking to the

whole class than had been recommended.

Furthermore, the amount of lesson time spent by most lecturers

as audience to multiple pupils, and the amount of time spent

by all lecturers emitting to individual pupils were both

higher than their recommendations.

* This particular state of affairs was partially created by situational

objectives as well as by other factors and is discussed at some length
in Chapter 6.
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SECTION II

FIRST-YEAR TEACHERS - TEACHING PATTERNS

This section of the chapter reports the results derived from
the 20 teacher-graduates and includes 6 specific aspects.
Part A deals with the teachers' perceptions of the teaching
patterns that were recommended by their 1lecturers for the
teaching of elementary science. Part B deals with the teach-
ers' perceptions of the actual teaching patterns of their
lecturers, Part C with their perceptions of the teaching
patterns of their specific "pre-college" science teachers
and Part D with their own judgement of the strategies approp-
riate for the teaching of elementary science. In Part E
the actual teaching patterns of the teachers are compared
with:

( i ) the teaching patterns that were recommended by their

lecturers;

( ii) their perceptions of the teaching patterns that were

recommended by their lecturers;
(iii) the teaching patterns of their lecturers;

( iv) their perceptions of the teaching patterns of their
lecturers;

( v ) their perceptions of the teaching paktterns of their

"pre-college'"science teachers; and

( vi) their own judgement of the teaching patterns approp-

riate for the teaching of elementary science.

Finally, Part F reports the findings for the teachers'
attribution of their teaching patterns to:

( 1 ) the actual, and recommended teaching patterns of the
lecturers;

( ii) their perceptions of the teaching patterns of their

"pre-college" science teachers; and
(iii) other influences.
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PART A:

TEACHER-PERCEPTIONS OF LECTURER-RECOMMENDATIONS

What are the individual teacher-perceptions of the transac-

tions that were recommended by his/her science lecturer/

lecturers for the functional and structural aspects of element-

ary science teaching? (Question 7)

The individual teacher-perceptions of the percentages of
lesson time recommended by his/her science lecturer/lecturers
for the functional and structural aspects of elementary
science teaching are outlined in Tables 12a and 12b respect-
ively. Profiles of these results are shown in Appendix J.
As these profiles represent teacher-perceptions of the recom-
mended teaching patterns of 5 different science 1lecturers

they are, understandably, varied.

The ranges in teacher-perceptions of the amounts of lesson

time recommended for functional transactions varied most

for the following transactions:

( i) information dissemination about the subject matter

of science - a range of 0% to 16% of the total lesson

time;

( ii) intellectualization about the subject matter of science -
6% to 40%;

(iii) operation about the subject matter of science - 5%
to 60%; and

( iv) operation about sociation - 1% to 40% (see Table 12a

and Figure 32).

For structural transactions, teacher-perceptions of the

amounts of lesson time recommended by the lecturers showed
wide ranges for 8 of the 9 transactions - all except: the
teacher as audience to the whole class 0% to 10% (Table 12b

and Figure 32). The structural transaction with the highest

range was: the teacher as the target of individual pupils
- 2% to 39% of the total lesson time.
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TABLE 12a

TEACHER-PERCEPTIONS OF LECTURERS'

FUNCTIONAL RECOMMENDATIONS

%  TIME
INFORMATION INTELLECTUALIZATION OPERATION g
DISSEMINATION g
sc. | soc. | orc. | sc. soc. orc.| sc. | soc. | ore. | E
5 0 5 9 0.5] o.5 | 40 10 30 e
8 2 5 15 5 5 40 5 15 =
16 2 2 25 3 2 48 1 1 -
10 2 3 15 5 5 30 15 15 =
3 2 10 15 5 s | 25 10 25 S
5 2 3 30 10 10 20 5 15 -
10 10 5 15 5 5 30 10 10 -
8.1 2.9| 4.7 7.7 4.8 4.6 ]33.3 8 15.9| -
5 3 2 10 5 50 10 10 -
15 5 5 15 5 5 20 10 20 -
4 4 12 10 10 20 5 15 20 -
6 5 4 20 9 6 | 30 12 8 -
5 5 10 10 5 s | so 5 5 =
7.5 7.5| 15 6 7 7 30 10 10 -
9 3 3 15 5 5 45 10 5 =
10 5 5 20 5 5 40 5 5 -
8 1 1 20 2 3 | e0 2 3 -
3 1 1 36 2 2 53 1 1 -
0 1 1 6 6 6 38 40 2 -
10 5 5 40 10 10 15 2.5 2.54 -
10 5 5 15 5 10 30 5 15 -
7.1 3.9 | 5.3 17.2 5.9| 6.9 | 35.9 9.8.| 8.0 -
V'ogs| ss|sa [ 17,4 ss| 6.1 | 349 9.2 10.8] -
SC. = SCIENCE
SOC. = SOCIATION
ORG. = ORGANIZATION
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TABLF

12b

TEACHER-PERCEPTIONS OF LECTUREES' STRUCTURAL RECOMMENDATIONS

% TIME

EMITTER TARGET AUDTENCE g

IND. |MULT. | wHL. | IND. | MULT.| WHL. | IND. | MULT. WHL. g

pup. |pPuP. |crass | pup. | pup. |cLass | Pup. | PuP. |cLAss | R

1 2 0 19 38 10 10 20 0 -

5 10 3 10 10 5 15 40 2 -

15 15 10 10 30 8 5 5 2 -

15 15 10 20 15 8 5 10 2 -

5 15 10 10 25 5 5 20 5 -

7 15 5 12 40 10 1 5 5 -

5 10 5 10 30 10 10 10 10 -

7.6 11.7] 6.1 13.0| 26.9| 8.0 7.3 15.7 3.7| -

5 10 20 10 10 10 5 20 10 -

15 10 20 10 10 10 5 10 10 =

10 8 4 20 12 3 30 10 3 -

3 10 8 10 18 6 12 22 6 -

5 10 5 15 30 15 5 10 5 -

20 10 10 20 5 10 10 5 10 -

5 5 3 20 20 5 20 15 7 -

8 20 25 2 30 5 0 10 0 -

1 5 25 15 35 5 4 10 0 -

1 2 2 39 18 3 20 10 5 -

10 10 20 20 20 10 3.3 3.3 3.3 -

5 10 5 10 40 10 5 10 5 -

10 10 10 20 20 5 10 10 5 -

7.9 9.2 [12.1 16.2 | 20.6 | 7.5 10.0] 11.2 5,31 -

7.8 | 10.1 |10 15.1 | 22.8| 7.7 9.0| 12.8 4.7 -
IND. PUP. = INDIVIDUAL PUPIL

MULT. PUP. = MULTIPLE PUPIL

WHL. CLASS =

WHOLE CLASS
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What are the averaged teacher-perceptions of the transac-

tions that were recommended by the science 1lecturers?

(Question 8).

The averaged teacher-perceptions of the transactions that were

recommended by the lecturerswere as follows:

For functional transactions (Table 12a and Figure 32), the

averaged perceptionswere that: the highest amount of lesson
time (34.9%) was recommended by the lecturers for operation
about the subject matter, followed by:

( i ) intellectualization about the subject matter - 17.4%;
and
( ii) operation about organization - 10.8%.

For the other 6 transactions the averaged perceptions were

that: less than 10% of the lesson time was recommended to

be spent on each with the lowest amount of lesson time being

recommended for information dissemination about sociation

(perceived recommendation - 3.5%).

For structural transactions (Table 12b and Figure 32), the

averaged teacher-perceptions revealed that the highest amount

of lesson time was recommended for the teacher as the target

of multiple pupils - 22.8%; followed by:

(i) the teacher as the target of individual pupils - 15.1%;

( ii) the teacher as audience to multiple pupils - 12.8%;

and

(iii) the teacher emitting to multiple pupils - 10.1%.

For the other 5 structural transactions the averaged percept-
ions were that: 10% or less of the lesson time was recommended

to be spent on each with the lowest amount of lesson time

being recommended for the teacher as audience to the whole
class - 4.7%.
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Figure 32

Teacher-perceptions of Lecturer-recommendations:
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On average, how do the teachers who received massed curriculum

training and those who received spaced curriculum training

perceive the pattern of teaching that was recommended by

their respective lecturers? (Question 9)

Group 1 (teachers who received spaced curriculum training)
was taught by lecturers 1 & 5. The averaged (group) percept-
ions of the amounts of lesson time recommended by these 2
lecturers for functional and structural aspects of elementary
science teaching are to be found in Tables12a and 12b; and

Figure 33 respectively.

When averaged, the results showed that for functional transac-

tions (Table 12a and Figure 33), the perceptions of group
1 were that: the highest amount of lesson time was recommended
by 1lecturers 1 and 5 for - operation about the subject matter
of science (33.3%) followed by:

(i) intellectualization about the subject matter of science
(17.7%); and

( ii) operation about organization (15.9%).

For the other 6 transactions group 1 perceived that less
than 10% of the lesson time was recommended to be spent on
each with the lowest amount of lesson time being recommended

for - information dissemination about sociation (2.9%).

For structural transactions (Table 12b and Figure 33), group
1 perceived that the highest amount of lesson time was recom-

mended for - the teacher as the target of multiple pupils
(26.9%), followed by:

( i) the teacher as audience to multiple pupils (15.7%);

( ii) the teacher as the target of individual pupils (13%);
and

(iii) the teacher emitting to multiple pupils (11.7%).
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Figure 33

Perceived Lecturer-recommendations: Group 1
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For the other 5 structural transactions, the averaged percept-

ions of group 1 were that: less than 10% of the lesson time

was recommended for each with the lowest amount of 1lesson
time being recommended for - the teacher as audience to
the whole class (3.7%).

Group 2 (teachers who received massed curriculum training)
was taught by 4 of the 5 1lecturers - lecturers 1-4. The
averaged group-perceptions of the amounts of lesson time recom-
mended by these 4 lecturers for the functional and structural
aspects of elementary science teaching are to be found in

Tables 12a and 12b; and Figure 34 respectively.

For functional transactions (Table 12a and Figure 34), the

results showed that the averaged perceptions of group 2 were
thatt the highest amount of lesson time was recommended for

operation about the subject matter of science (35.9%), follow-

ed by - intellectualization about the subject matter of
science (17.2%).

For the other 7 functional transactions the averaged percept-

ions of group 2 were thatt less than 10% of the lesson time

was recommended for each with the lowest amount of time being

recommended for information dissemination about sociation
(3.9%).

For structural transactions (Table 12b and Figure 34), the

averaged perceptions of group 2 were that: the highest amount
of lesson time was recommended for the teacher as the
target of multiple pupils (20.6%), followed by:

( i ) the teacher as the target of individual pupils (16.2%);

( 1ii) the teacher emitting to the whole class (12.1%); and

(iii) the teacher as audience to multiple pupils (11.2%).
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Figure 34

Perceived Lecturer-recommendations: Group 2
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For the other 5 structural transactions the averaged percept-

ions of group 2 were that: 10% or less of the lesson time was

recommended for each with the lowest amount of lesson time
being recommended for - the teacher as audience to whole
class (5.3%).

How do the averaged teacher-perceptionsof the recommendations

of the lecturers compare with the averaged lecturer-recommend-

ations? (Question 10)

When averaged, the results revealed that:

( i ) Teacher-perceptions of the amounts of 1lesson time
recommended for functional and structural transactions

were very similar to the averaged recommendations

of the lecturers (Figure 35).

There were close resemblances between the teachers'
overall perceptions of the percentages of lesson time
recommended by the science lecturers and the averaged
lecturer-recommendations for 8 of the 9 functional

transactions.

The functional transaction which showed the greatest

difference between actual and peceived recommendations

was: intellectualization about the subject matter
of science (recommendation - 23.74% of the 1lesson
time, perceived recommendation - 17.4%). See Tables

12a and 10a respectively.

( ii) Averaged teacher-perceptions of the percentages of
lesson time recommended by the science lecturers also
bore <close resemblances to the averaged 1lecturer-

recommendations for 8 of the 9 structural transactions
(Figure 35).

For one transaction - the teacher as audience to

multiple pupils - the averaged recommendation of the
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Figure 35

versus Actual Lecturer-recommendations:
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science lecturers was 27% of the 1lesson time while
the teachers' overall perception of this recommended
time was 12.8% of the lesson time - see Tables 10b

and 12b respectively.

How do the lecturer-recommendations as perceived by teachers

who received spaced curriculum training and those who received

massed curriculum training compare with the averaged lecturer-

recommendations for these groups? (Question 11)

Group_ 1 was taught by lecturers 1 and 5. For group 1 there
were close resemblances between the averaged 1lecturer-
recommended times and the averaged group-perceptions of these

times for 6 of the 9 functional transactions (Figure 36).

For 1 functional transaction the averaged perception of group
1 was appreciably higher than the averaged 1lecturer-

recommendation - operation about organization (perceived

time - 15.9%, recommended time - 6%).

For 2 functional transactions the averaged perceptions of
group 1 were appreciably lower than the averaged recommend-

ations of their lecturers:

( i ) intellectualization about science (perceived time

- 17.7%, recommended time - 26.6%); and

( ii) operation about sociation (perceived time - 8%, recom-
mended time - 21.5%). See Tables 12a and 10a respect-
ively.

For structural transactions the averaged perceptions of group

1 also closely resembled the averaged lecturer-recommendations
for 6 of the 9 transactions (Figure 36).

For 2 structural transactions the averaged perceptions of
groupl were appreciably higher than the averaged recommend-

ations of their lecturers: -
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Figure 36

Perceived versus Actual Lecturer-recommendations:
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(i) the teacher emitting to multiple pupils (perceived

time - 11.7% of the 1lesson time, recommended time
- 7.5%); and

( ii) the teacher as the target of multiple pupils (perceived

time - 26.9%, recommended time - 15%).

For 1 structural transaction the averaged perception of group
1 was appreciably lower than the averaged lecturer-recommend-

ation - the teacher as audience to multiple pupils (perceived

time - 15.7% of the lesson time, recommended time - 40%).

For group 2 there were close resemblances between the averaged

recommendations of their 1lecturers and the averaged group-
perceptions for 8 of the 9 functional transactions (Figure
37).

For one functional transaction - intellectualization about

the subject matter of science - the averaged perception of

group 2 was appreciably 1lower than the averaged lecturer-
recommendation (perceived time - 17.2%, recommended time
- 23.4%).

For structural transactions (Figure 37) the averaged percept-

ions of group 2 bore close resemblances to the averaged

recommendations of their lecturers in 5 of the 9 cases.

For 2 structural transactions the averaged perceptions of
group 2 were slightly higher than the averaged recommendations

of their lecturers:

( i) the teacher emitting to the whole class (perceived

time - 12.1%, recommended time - 7.25%); and

( ii) the teacher as the target of individual pupils (perceiv-

ed time - 16.2%, recommended time - 11.25%).
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Figure 37

Perceived versus Actual Lecturer-recommendations:
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For 2 structural transactions the averaged perceptions of
group 2 were appreciably lower than the averaged recommend-

ations of their lecturers:

( i ) the teacher emitting to multiple pupils - (perceived

time - 9.2%, recommended time - 16.25%); and

( ii) the teacher as audience to multiple pupils (perceived

time - 11.2%, recommended time - 18.75%). See Tables

12a and 10a respectively.

PART B

TEACHER-PERCEPTIONS OF ACTUAL LECTURER-TRANSACTIONS

What are the individual teacher-perceptions of the actual

transactions of his/her science lecturer/lecturers?
(Question 12)

The individual teacher-perceptions of the percentages of
lesson time spent during the teaching sessions of his/her
lecturer/lecturers on the functional and structural aspects
of science teaching are to be found in Tables 13a and
13b respectively. Profiles of these results are shown in

Appendix K.

Examination of the individual teacher-perceptions of the
teaching patterns of the lecturers revealed wide ranges in
the amounts of lesson time perceived to be spent on certain
functional and all structural aspects of science teaching
(Figure 38).

The functional transaction with the widest range was operation
about science teaching - a range of 2% to 70% of the total

lesson time. The functional transactions with the lowest

ranges were:
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TABLE 13 a

TEACHER-PERCEPTIONS OF LECTURERS® FUNCTIONAL TRANSACTIONS

X TIME

TINFORMATION _‘?
DISSEMINATION INTELLECTUALIZATION OPERATION fi
TEACHERS : SC. - SC. .. 1isc. =
SC. | e, | soc. [ orRG.[ sc. J2o0  |soc. | orG. sc. | J<n | soc. oR:. R
G 1 50 s s |5 3 - 2 - 13 2 - 5 =
] 2 10 15 5 10 3 10 2 5 5 20 5 10 -
o 3 15 30 3 2 2 15 2 1 10 19 0.5 0.5 S
U 4 15 30 fio 15 1 5 2 2 7 9 2 2 -
1) 5 15 5 5 5 20 20 5 5 8 2 5 5 =
6 2 10 2 6 2 2 10 5 45 5 5 =
1 7 10 5 5 5 10 5 5 35 5 5 5 =

Mean
Group 1 16.7 |14.2 6.4 | 6.9 | 5.9 8.7 | 2.9 |4 11.9|14.6 | 3.2 4.6 s
8 4 4 1 1 5 10 3 2 20 30 10 10 =
. 9 10 5 5 5 10 5 5 5 20 20 5 5 =
10 6 6 6 5 6 6 3 7 10 40 S
E 1 5 3 2 8 7 7 10 15 15 10 =
12 3 1 9 - 4 = 1 50 15 - 10 -
o 13 3 17 5 5 1 10 4 5 20 5 20 -
14 20 3 7 10 20 4 8 8 5 5 5 -

U
15 3 2 fno 5 5 10 5 10 30 10 5 5 -
P 1% 20 2 5 3 1 = - - 40 S = 14 =
17 2 2 0.5 | 0.5 |1 2 1 1 10 70 8 2 -
, 18 4 1 2 3 3 10 10 7 5 20 30 5 -
19 5 10 = 5 - 5 = 5 10 60 = = -
20 7 4 4 5 15 15 5 5 15 10 5 10 S
Mean Group 2 6.7 | 5.3 (4.2 [5.3 ]| 5.5 | 6.8 4.1 [4.8 [17.2|22.1 7.5 | 10.5 -
M=an, all teachers: 10.2 | 8.4 |{4.9 |5.9 | 5.7 | 7.5 | 3.7 |4.5 [15.3119.5 | 6 | 8.4 -
|
|
SC. = SCIENCE
SC. TCH. = SCIENCE TEACHING

SOC. = SOCIATION
ORG. = ORGANIZATION
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TABLE 13b

TEACHER-PERCEPTIONS OF LECTURERS' STRUCTURAL TRANSACTIONS

% TIME
EMITTER TARGET AUDIENCE g
IND. |MuLT. | wHL. | IND. | MuLT.| wHL. | IND. | MULT.| wHL. g
puP. |puP. |[crLass | pup. | pup. |cLAass | pup. | pup. |crLAss | R
TEACHERS :
G 4 1 1 15 = 3 55 = 10 15 _
R 2 5 1 5 5 4 5 30 35 10 -
o 3 8 10 30 7 10 9 5 20 1 -
u 4 5 5 20 10 15 20 5 10 10 -
P 5 10 10 20 5 10 5 5 30 5 =
6 10 25 15 5 10 10 5 15 5 -
17 5 5 5 10 25 10 10 20 10 =
Mean, 6.3 8.1 15.7 6 1.0 16.3 [ 8.6 20 8 -
Group 1
8 2 10 3 10 50 1 3 20 1 =
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Mean, all 5 o1 59449886 7.9 | 16.2| 13 7.2| 13.3] 6.9| -
teachers
IND. PUP. = INDIVIDUAL PUPIL

MULT. PUP. = MULTIPLE PUPIL
WHL. CLASS = WHOLE CLASS
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(i) intellectualization about sociation and

( ii) intellectualization about organization

both with ranges of 0% to 10% (Table 13a).

The structural transaction with the highest range was: the

teacher as the target of the whole class - a range of 1%

to 55%. The structural transaction with the lowest range
was: the teacher emitting to individual pupils - 0% to 18.5%
(Table 13b).

What is the vyear-one teachers' overall perception of the

teaching pattern of the lecturers? (Question 13).

The averaged teacher-perceptions of the lecturers' transact-

ions were as follows:

For Functional transactions (Table 13a and Figure 38), the

averaged perceptions of the teachers were that: the highest
amount of lesson time was spent during the lecturers' teach-
ing sessions on operation about the subject matter - 34.8%

(subject matter of science teaching - 19.5%, subject matter

of science - 15.3%), followed by:

( i ) information dissemination about the subject matter

- 18.6% (science teaching - 8.4%, science - 10.2%);
and
( ii) 4intellectualization about the subject matter - 13.2%

(science teaching - 7.5%, science - 5.7%).

For the other 6 functional transactions the averaged percept-

ions of the teachers showed that less than 10% of the lesson

time was spent on each with the lowest amount of time being

spent on intellectualization about sociation - 3.7%.

For structural transactions (Table 13b and Figure 38) the

averaged perceptions of the teachers were that: the highest
amount of 1lesson time was spent by the lecturers emitting
to the whole class - 18.6%, followed by:
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Figure 38
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(i) the lecturers as the targets of multiple pupils -
16.2%;

( ii) the lecturers as audience to multiple pupils - 13.3%;
and

(iii) the 1lecturers as the targets of the whole class -
13%.

For the other 5 structural transactions the averaged percept-

ions of the teachers were that: less than 10% of the lesson

time was spent by the lecturers on each with the lowest amount
of time being spent by the lecturers' being audience to the

whole class - 6.9%.

On average, how do the teachers who received spaced curriculum

training and those who received massed curriculum training

perceive the actual teaching patterns of their respective

lecturers? (Question 14).

Group 1 was taught by lecturers 1 and 5. Their averaged
perceptions of the amounts of lesson time spent by lecturers
1 and 5 on the functional and structural aspects of science
teaching are to be found in Tables 13a and 13b; and Figure

39 respectively.

The results showed that for functional transactions (Table

13a and Figure 39) the averaged perceptions of group 1 were
that: the highest amount of lesson time was spent during the

sessions of their lecturers on giving information about the

subject matter - 30.9% (science teaching - 14.2%, science
- 16.7%), followed by:

( i) operation about the subject matter - 26.5% (science

teaching - 14.6%, science - 11.9%); and

( ii) 4intellectualization about the subject matter - 14.6%

(science teaching - 8.7%, science - 5.9%).
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For the other 6 functional transactions the averaged percept-
ions of group 1 were that: less than 10% of the lesson time
was spent on each with the least amount of time being spent

on intellectualization about sociation - 2.9%.

For structural transactions (Table 13b and Figure 39) the

averaged perceptions of group 1 were that: the highest amount

of lesson time was spent by the lecturers' being audience

to multiple pupils - 20%, followed by:

(i) the lecturers as the targets of the whole class - 16.3%;
( ii) the 1lecturers emitting to the whole class - 15.7%;
and

(iii) the lecturers as the targets of multiple pupils - 11%.

For the other 5 structural transactions the averaged percept-

ions of group 1 were that: less than 10% of the lesson time

was spent by their lecturers on each with the lowest amount

of time being spent on the lecturers' being the targets of

individual pupils - 6%.

Group 2 was taught by 4 of the 5 lecturers (lecturers 1 -
4) ., Their averaged perceptions of the amounts of 1lesson
time spent by these lecturers on the functional and structural
aspects of science teaching are to be found in Tables 13a

and 13b; and Figure 40 respectively.

The results showed that for functional transactions (Table

13a and Figure 40), the averaged perceptions of group 2 were
that: the highest amount of lesson time was spent during the

teaching sessions of their 1lecturers on operation about the

subject matter - 39.3% (science teaching - 22.1%, science
- 17.2%), followed by:

(i) intellectualization about the subject matter - 12.3%

(science teaching - 6.8%, science - 5.5%);

( ii) information dissemination about the subject matter

- 12% (science teaching - 5.3%, science 6.7%; and
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Figure 40

Group 2

Perceived Lecturer-transactions:

Structural Transactions

b.

Functional Transactions

a .

Ot xXmnm

O<nnn
ExXol

Do
EDLINMA W

ADOH
HEQAH>HAD <

AUDIENCE

Ol<nnm
FXLOAM

PERETE]
EDNEHHOAR

=YW
HZ QSO D

TARGET

Oy
B O M

[ = - |
OO &

[N A |
HZAQHD>HAD <,

EMITTER

O HXmm

RO N O

NOVM<EHHO =

2] OXNHZO
NOHMKMZOM

NUOHMZOM

OPERATION

O<Z ] O 5=

N OOHILEHHO =

HRA<OTH=o
NOHRKZ oM

NOoOHKzTZOMm

INTELLECT-
UALIZATION

Ozt N O

OVUH<CEHHOZ

RO HE®
0 O M=o R

NOHR=ZOM

ATION
SSEMINATION

INFORM

DI

e, 20% OF LESSON TIME




186

(iii) operation about organization - 10.5%.

For the other 5 functional transactions the averaged percept-
ions of group 2 were that: less than 10% of the lesson time

was spent on each with the lowest amount of time being spent

on intellectualization about sociation - 4.1%.

For structural transactions (Table 13b and Figure 40), the

averaged perceptions of group 2 were that: the highest amount
of lesson time was spent by their lecturers emitting to the
whole class - 20.2%, followed by:

( i) the lecturers as the targets of multiple pupils - 18.9%;

( ii) the lecturers as the targets of the whole class - 11.2%;
and

(iii) the lecturers emitting to multiple pupils - 10.5%.

For the other 5 structural transactions the averaged percept-

ions of group 2 were that: less than 10% of the lesson time

was spent by the lecturers on each with the lowest amount

of time being spent on:

(i) the lecturers' being audience to individual pupils

and

( ii) being audience to the whole class - both 6.4%.

How does the teachers' overall perception of the actual

teaching pattern of the lecturers compare with the overall

teaching pattern of the lecturers? (Question 15).

For functional transactions (Figure 41), the results showed

that the overall (averaged) perceptions of the teachers bore
close resemblances to the averaged transactions which took
place during the lecturers' teaching sessions in 6 cases,
and differed appreciably from the averaged transactions of

the lecturers in 6 cases.
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Figure 41

Perceived versus Actual lLecturer-transactions:
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For 3 functional transactions the averaged perceptions of
the teachers were appreciably higher than the averaged times

spent during their lecturers' teaching sessions:

( i ) operation about the subject matter of science: perceiv-

ed time - 15.3% of the lesson time, lecturers' time
- 3.9%;
( ii) operation about sociation: perceived time - 6%,

lecturers' time - 0%; and

(iii) operation about organization: perceived time - 8.4%,

lecturers' time - 1.1% ( Tables 13a and lla respectively).

Also, for 3 functional transactions the averaged perceptions
of the teachers were appreciably lower than the averaged

times spent during the lecturers' teaching sessions:

(i) information dissemination about the subject matter

of science teaching: perceived time - 8.4%, lecturers'
time - 20.7%;

( ii) information dissemination about organization: perceived

time - 5.9%, lecturers' time - 15.2%;

(iii) operation about the subject matter of science teaching:

perceived time - 19.5%, lecturers' time - 25.6%.

Despite these variations, however, the teachers did perceive
that, during the teaching sessions of the lecturers, the

highest amount of 1lesson time was spent on operation about

science teaching, and that less than 10% of the lesson time

was spent on:

(i) information dissemination about sociation;

( ii) intellectualization about science;

(iii) intellectualization about science teaching;

( iv) intellectualization about sociation;

( v ) intellectualization about organization;

( vi) operation about sociation; and

(vii) operation about organization.
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For structural transactions (Figure 41 ) the averaged percept-

ions of the teachers showed appreciable variations from the

averaged times of the lecturers for 6 of the 9 transact-

ions.

For 4 structural transactions the averaged perceptions of
the teachers were appreciably higher than the averaged

times of the lecturers (Tables 13b and 11lb respectively):

(i) the teacher emitting to multiple pupils: perceived

time - 9.7%, lecturers' time - 1.7%;

( ii) the teacher as the target of multiple pupils: perceived

time - 16.2%, lecturers' time - 5.3%;

(iii) the teacher as the target of the whole class: perceived

time - 13%, lecturers' time - 0.1%;

( iv) the teacher as audience to individual pupils: perceived

time - 7.2%, lecturers' time - 1.2%.

For 2 structural transactions the averaged perceptions of
the teachers were appreciably lower than the averaged

times of the lecturers:

( i) the teacher emitting to individual pupils: perceived

time - 7.2%, lecturers' time - 19.2%;
( ii) the teacher as audience to multiple pupils:
perceived time - 13.3%, lecturers' time - 28.9%.

How do the averaged teaching patterns of the lecturers of

teachers who received spaced curriculum training and those

who received massed curriculum training compare with the

respective group-perceptions of these transactions? (Question
16).

Group 1 received their training over a period of 2 years.
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They were taught by *lecturers 1 and 5. The amounts of lesson
time spent by lecturers 1 and 5 on the functional and struct-
ural aspects of science teaching are to be found in Tables

117a and 11b respectively.

For group 1, the averaged group-perceptions of the amounts
of time spent on functional transactions during the teaching
sessions of lecturers 1 and 5 showed close resemblances to
the averaged transactions of these lecturers in 7 cases and

varied significantly in 5 cases. (Figure 42).

For 2 functional transactions the times perceived by group
1 were significantly higher than the averaged times of lectur-
ers 1 and 5:

( i) information dissemination about science - group

perception - 16.7%, lecturers' time - 10.6%;

( ii) operation about science - group-perception - 11.9%,

lecturers' time - 3.7%.

For 3 functional transactions the times perceived by group
1 were appreciably lower than the averaged times of lecturers
1 and 5:

( i) information dissemination about science teaching -

group perception - 14.2%, lecturers' time - 20%;

( ii) information dissemination about organization - group-
perception - 6.9%, lecturers' time - 11.2%; and
(iii) operation about science teaching - group perception

- 14.6%, lecturers' time - 26.0%.

Group 1 (science-specialists), who were taught by lecturers 1 and
5, received their science curriculum training over a period of 2

years. Since this study was conducted during the final 6 weeks of
their curriculum training, the patterns of teaching used "on" these
teachers were obtained by interviewing lecturers 1 and 5. Both

lecturers reported that their average teaching patterns for the
science-specialists were the same as their average functional and
structural patterns for non-science-specialists - - obtained from the

researchers' observation and analysis of teaching sessions and record-
in Tables lla and 1llb respectively.
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Figure 42

Perceived versus Actual Lecturer-transactions: Group 1
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For structural transactions (Figure 42), the averaged group-

perceptions of the structural times of lecturers 1 and
5 varied significantly from the averaged times of these

lecturers in 6 of the 9 cases.

For 3 structural transactions the perceived times of group
1 were significantly higher than the averaged amounts of

lesson time spent by lecturers 1 and 5:

(i) the teacher emitting to multiple pupils: group-

perception - 8.1%, lecturers' time - 2.1%.

( ii) the teacher as the target of the whole class: group-

perception - 16.3%, lecturers' time - 0.2%;

(iii) the teacher as audience to individual pupils: group

perception - 8.6%, lecturers' time - 1.7%.

For 3 structural transactions the times perceived by group
1 were appreciably lower than the amounts of lesson time
spent by lecturers 1 and 5 on these transactions:

( i) the teacher emitting to individual pupils: group-

perception - 6.3%, lecturers' time - 17.6%;

( ii) the teacher emitting to the whole class: group-

perception - 15.7%, lecturers' time - 25.6%; and

(iii) the teacher as audience to multiple pupils - perceived

time of group 1 - 20%, lecturers' time - 28.8%.

Despite the disparities between the group-perceptions of
the structural behaviours of 1lecturers 1 and 5, and the
averaged structural behaviours of these lecturers, the members

of group 1 did perceive that:

(i) The highest amount of 1lesson time for structural

transactions was spent by the 2 lecturers as audience

to multiple pupils (group-perception - 20%, lecturers'
time - 28.8%.

( ii) More than 15% of the 1lesson time was spent by the

lecturers emitting to the whole class (groups-percept-

ion - 15.7%, lecturers' time - 25.6%).
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(iii) More time was spent by the lecturers emitting to the

whole class than:

- emitting to multiple pupils;

- being the targetsof individual pupils;

- being the targetsof multiple pupils;

- being audience to individual pupils; and

- being audience to the whole class (Figure 42).

Group 2 was taught by lecturers 1 - 4. The averaged amounts
of time spent during the teaching sessions of these
lecturers on the functional and structural aspects of science

teaching are to be found in Tables 11a and 11b respectively.

For functional transactions (Figure 43), the averaged percept-

ions of the members of Group 2 showed close resemblances
to the averaged times spent during the teaching sessions of
lecturers 1 - 4 in 6 cases and showed appreciable variations

in 6 cases.

For 3 functional transactions the averaged perceptions of
group 2 were appreciably higher than the averaged times spent

during their lecturers' teaching sessions:

( i ) operation about the subject matter of science: perceiv-

ed time - 17.2%, lecturers' time - 4.8%;

( ii) operation about sociation: perceived time - 7.5%,

lecturers' time - 0%;

(iii) operation about organization: perceived time - 10.5%,

lecturers' time - 1.0%.

For 3 functional transactions the averaged perceptions of
group 2 were appreciably lower than the averaged amounts

of time spent during their lecturers' teaching sessions:

( i ) information dissemination about the subject matter

of science: perceived time - 6.7%, lecturers' time
- 12.3 %;
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Figure 43

Perceived versus Actual Lecturer-transactions: group 2
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( ii) information dissemination about the subject matter

of science teaching: perceived time - 5.3%, lecturers'
time - 21.1%;

(iii) information dissemination about organization: perceived

time - 5.3%, lecturers' time - 17.1%.

For structural transactions (Figure 43), the averaged percept-

ions of group 2 showed appreciable variations from the averag-
ed times of their lecturers for 6 of the 9 transactions.
However, group 2 did perceive that:

(i) More time was spent by their 1lecturers emitting to

the whole class than:

- emitting to individual pupils, and

- enitting to multiple pupils.

( ii) More time was spent by their lecturers as audience

to multiple pupils than:

- as audience to individual pupils, and

- as audience to the whole class.

(iii) Less than 10% of the lesson time was spent by their

lecturers:

- as audience to individual pupils, and

= as audience to the whole class.

PART C

TEACHER-PERCEPTIONS OF THE TEACHING PATTERNS OF THEIR "PRE-
COLLEGE" SCIENCE TEACHERS

What are the individual teacher-perceptions of the instruct-

ional patterns of their science teachers prior to Teachers
College? (Question 17).
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Individual teacher-perceptions of the instructional times
of their '"pre-college" science teachers are to be found in
Table 14. Graphic representations of these results are

to be found in Appendix L.

The results showed wide ranges in teacher-perceptions of
the instructional behaviours of their "pre-college" science
teachers for certain functional and structural transactions

(Figure 44).

The functional transaction with the widest range was - inform-

ation dissemination about the subject matter of science -

a range of 10% to 95% of the total lesson time.

The functional transaction with the lowest range was operation

about sociation - 0% to 5%.

The structural transaction with the widest range was the
teacher emitting to the whole class - 20% to 100%.

The structural transactions with the lowest ranges were:

( i ) the teacher as the target of individual pupils - 0%
to 10%;

( ii) the teacher as audience to individual pupils - 0%
to 10%; and

(iii) the teacher as audience to the whole class - 0% to
10%.

What are the overall teacher-perceptions of the transactional

times of their science teachers prior to Teachers College?
(Question 18).

The overall teacher-perceptions of the functional and struct-
ural transactional times of their "pre- college"

science teachers are to be found in Tables 14a and 14b; and

Figure 44 respectively.



TEACHER-PERCEPTIONS OF "PRE-COLLEGE'" TEACHERS' FUNCTIONAL TRANSACTIONS
%  TIME
INFORMATION °
DISSEMINATION INTELLECTUALIZATION OPEFATION E
TEACIIERS : sc. | soc. | orG. | sc. soc. orc.| sc. | soc. | orc. | E
¢ 1 s0 | 20 10 2 3 0 3 2 10
R 2 a0 | 10 10 5 0 s | 20 5 5 =
o 3 65 2 3 8 1 1 16 2 2 -
U 4 30 15 | 15 10 2 3 15 5 5
P 5 60 | 10 10 6 2 2 8 1 1
6 as 10 5 20 3 7 5 2 3
17 40 5 5 30 5 5 6 2 2
2:33;’; " 47.1| 10.3]| 8.3 1.6 2.31 8.3 0.4 3.7 4
8 30 5 15 20 5 5 10 5 5
c 9 10 5 5 10 5 s | 40 5 15
10 20 | 10 10 20 10 10 10 5 5
K 1 30 20 10 15 10 5 2 4 4
o 12 60 5 15 8 1 1 7 1 2
13 25 5 10 10 10 10 20 5 5
v 14 30 | 10 10 32 3 5 5 2 8
15 30 10 20 3 2 20 5 5
P16 95 0 0 0 0 0 0 0
17 60 5 5 2 3 14 3 3
18 80 0 20 0 0 0 0 0
2 49 35 5 10 20 5 0 25 0 0
20 15 5 10 20 5 10 15 5 15
g?g;‘p 5 40.0| 6.5 [10.8 13.1 4.5 | 4.3 12.9 | 3.1 4.8
Mean, all
teachers 42.5| 7.9 | 9.9 12.6 3.B_L 3.8 12.1 2.9 | 4.5
SC. = SCIENCE
SOC. = SOCIATION
ORG. = ORGANIZATION

TABLE 14a
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TABLE 14b

TFACHER-PERCEPTIONS OF “PRE-COLLFGF"

TEACHERS' STRUCTURAL TFANSACTIONS
% TIME
EMITTER TARGET AUDIENCE g
IND. ImoLT. | ¥HL. | IND. | MULT.| wHL. | IND. | MULT. WHL. 2
TEACHERS: PUP. |PUP. |cLass | Pup. | puP. |CLASS | PUP. | PUP.|CLASS | R
G 1 15 10 40 5 5 5 10 5 5 -
R 2 7 20 45 2 10 1 5 5 _
o 3 4 10 70 0.5 9 0.5 1 1 -
u 4 10 10 30 5 15 15 5 5 5 -
P 5 8 6 60 1 10 1 2 10 -
6 10 10 30 3 20 2 2 10 -
17 8 10 50 1 10 1 5 10 _
Mean,
Group 1: 8.9 | 10.9| 46.4 3.2 6.3 11.3] 2.9 3.6 6.5
8 3 10 50 1 10 10 1 5 10
c 9 10 15 20 5 20 5 5 15 -
10 15 15 20 5 10 15 10 5 5
LA 6 15 45 2 9 10 2 6 5 -
o 12 2 4 60 6 4 10 2 2 10 -
13 7 7.5 20 7 7.5 20 6 15 10 -
U 14 0 3 65 3 8 15 2 4 0
15 6 8 70 1 2 10 1 2 0
P 46 1 4 90 0 0 5 0 0 0
17 2 5 78 0.5 1 10 0.5 1 2
18 0 o oo 0 0 0 0 0 0
2 19 5 20 40 0 20 5 0 5 5
20 10 10 25 10 15 10 5 5 10 -
Mean,
Group 2: 5.2| 8.9(52.5 3.1 8.2 9.s 2.7 5.0 4.8 -
Mean, all
peany 2., 6.5| 9.6 |50.4 3.2 7.5| 10.2 2.7 4.5 5.4
IND. PUP. = INDIVIDUAL PUPIL
MULT. PUP. = MULTIPLE PUPIL

WHL. CLASS

= WHOLE CLASS
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Figure 44
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The results showed that, for functional transactions, the

averaged perceptions of the teachers were that:

(i) 42.5% of the 1lesson time was spent on information

dissemination about the subject matter of science;

(ii) 12.6% of the lesson time was spent on intellectualiz-

ation about the subject matter of science;

(iii) 12.1% of the lesson time was spent on operation about

science;

( iv) Less than 10% of the lesson time was spent on each

of the other 6 functional transactions with the least
amount of time being spent on operation about sociation
- 2.9% .

The averaged perceptions of the teachers showed that the

structural transaction on which the highest amount of lesson

time was spent during the teaching sessions of their "pre-

college" science teachers was:

- the teacher emitting to the whole class - 50.4%; followed
by

- the teacher as the target of the whole class - 10.2%.

For the other 7 structural transactions the averaged teacher-
perceptions were that: less than 10% of the 1lesson time was
spent on each with the least amount of time being spent on

the teacher as audience to individual pupils - 2.7%.

On the average, how do the teachers who received spaced

curriculum training and those who received massed curriculum

training perceive the instructional patterns of their science

teachers prior to Teachers College? (Question 19)

For Group 1 (teachers who received spaced curriculum training)

the results showed that for functional transactions (Table
14a and Figure 45), the averaged perceptions of the group
were that: the highest amount of lesson time was spent during
the teaching sessions of the '"pre-college" science teachers

on information dissemination about the subject matter of

science - 47.1%, followed by:
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(i) intellectualization about the subject matter of science
- 11.6%;

( ii) operation about the subject matter of science - 10.4%;

and

(iii) information dissemination about sociation - 10.3%.

For the other 5 functional transactions the averaged percept-

ions of group 1 were that: less than 10% of the 1lesson time

was spent on each with the least amount of time being spent

on intellectualization about sociation" - 2.3%.

For structural transactions (Table 14b and Figure 45), the

averaged perceptions of group 1 were that: the highest amount
of lesson time was spent by their "pre-college" science

teachers emitting to the whole class -46.4%, followed by:

( i ) the teachers as the targets of the whole class - 11.3%;

and

( ii) the teachers emitting to multiple pupils - 10.9%.

For the other 6 structural transactions the averaged percept-

ions of group 1 were that: less than 10% of the 1lesson time

was spent on each with the least amount of time being spent

by the teachers as audience to individual pupils - 2.9%.

Group 2:

For functional transactions (Table 14a and Figure 46.1),

the averaged group-perceptions were that, during the sessions
of their '"pre-college" science teachers, the highest amount

of time was spent on information dissemination about the

subject matter of science - 40%, followed by:

( i ) intellectualization about science - 13.1%;

( ii) operation about science - 12.9%: and

(iii) information dissemination about organization - 10.8%.
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Figure 46.1
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For the other 5 functional transactions the averaged percept-

ions of group 2 were that: less than 10% of the lesson time

was spent on each with the least amount of time being spent

on - operation about sociation - 3.1%.

For structural transactions (Table 14b and Figure 46.1),

the averaged group-perceptions were that: 52.5% of the lesson

time was spent by the teachers emitting to the whole class

while less than 10% of the lesson time was spent on each

of the other 8 transactions with the 1least amount of time

being spent by the teachers as audience to individual

pupils - 2.7%.

How do the averaged teaching patterns of the '"pre-college"

science teachers as perceived by the'massed-trained" teachers

and by the'spaced - trained' teachers compare with each other?
(Question 20)

Compared with each other the averaged group perceptions of
the patterns of teaching employed by their "pre-college"

science teachers were almost identical (Figure 46.2). The
averaged perceptions of groups 1 and 2 revealed that for

functional transactions the highest amount of lesson time

was spent on information dissemination about the subject

matter of science (47.1% and 40% for groups 1 and 2 respect-

ively), followed by:

( i ) intellectualization about science (11.6% and 13.1%

respectively), and

( ii) operation about science (10.4% and 12.9% respectively),

while less than 10% of the lesson time was spent on

- intellectualization about sociation,

- intellectualization about organization,

- operation about sociation, and

operation about organization.
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For structural transactions the averaged perceptions of groups

1 and 2 were that: the highest amount of lesson time was spent

by their "pre-college" teachers emitting to the whole class

(46.4% and 52.5% for groups 1 and 2 respectively), followed
by:

( i) the teachers as the targets of the whole class (11.3%

and 9.6% respectively); and

( ii) the teachers emitting to multiple pupils (10.9% and

8.9% respectively).

For the other 6 structural transactions the averaged percept-

ions of both groups of teachers were that: less than 9% of

the lesson time was spent on each with the least amount of

time being spent by the teachers as audience to individual

pupils (2.9% and 2.7% respectively).

PART D

TEACHER-PERCEPTIONS OF THE INSTRUCTIONAL PATTERNS APPROPRIATE
FOR THE TEACHING OF ELEMENTARY SCIENCE

What are the individual teacher-perceptions of the teaching

patterns that are appropriate for the teaching of elementary

science? (Question 21).

Individual teacher-perceptions of the transactional times that
are appropriate for the teaching of elementary science are
to be found in Tables 15a and 15b. Graphic representations

of these results are to be found in Appendix M.

The results showed wide ranges in idividual teacher-percept-
ions of the functional and structural times that are

appropriate for elementary science teachers - Figure 47.
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The functional transaction with the widest range was -

operation about science - a range of 2% to 65% of the total

lesson time, while the functional transaction with the lowest

range was - information dissemination about sociation -
1% to 12%.

The structural transaction with the widest range was:

o+
S
o

teacher as audience tomultiple pupils - 2% to 55%. The one

with the lowest range was - the teacher as audience to the
whole class - 0% to 12%.

What is the overall teacher-perception of the instructional

pattern that is appropriate for the teaching of elementary

science? (Question 22).

The averaged teacher-perceptions of the amounts of lesson
time that should be spent on the functional and structural
aspects of elementary science teaching are to be found in

Tables 15a and 15b; and Figure 47 respectively.

The results showed that for functional transactions, the

averaged recommendations of the teachers were that: the highest

amount of lesson time should be spent on operation about

science - 35.1%, followed by:

( 1i ) intellectualization about science - 14.9%.

For the other 7 functional transactions the averaged recom-
mendations of the teachers were that: less than 10% of the

lesson time should be spent on each with the least amount

of time being spent on information dissemination about

sociation - 4.7%.

For structural transactions, the averaged recommendations

of the teachers were that:; the highest amount of lesson time
should be spent by the teacher as the target of multiple
pupils - 16.6%, followed by:
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Figure 47
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(i) the teacher as the target of individual pupils -
13.8%;

( ii) the teacher as audience to multiple pupils - 13.1%;

(iii) the teacher emitting to the whole class - 12.7%;

and

( iv) the teacher as the target of the whole class - 11.6%.

For the other 4 structural transactions the averaged recom-

mendations of the teachers were that: less than 10% of the

lesson time should be spent on each with the least amount
of time being spent by the teacher as audience to the whole
class - 4.8%.

On average, how do the teachers who received spaced

curriculum training and those who received massed curriculum

training perceive the instructional pattern that is approp-

riate for the teaching of elementary science? (Question
23)

Group 1:

For functional transactions (Table 15a and Figure 48), the
averaged recommendations of group 1 were that: the highest

amount of lesson time should be spent on operation about

science - 32.1%, followed by:

( 1 ) intellectualization about science - 15.3%;

( ii) operation about organization - 10.4%; and

(iii) operation about sociation - 10.3%.

For the other 5 functional transactions the averaged recom-

mendations of group 1 were that: less than 10% of the 1lesson

time should be spent on each with the least amount of time

being spent on information dissemination about organization
- 4.3%.




212

Figure 48
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For structural transactions (Table 15b and Figure 48), the

averaged recommendations of group 1 were that: the highest
amount of 1lesson time should be spent by the teacher as

the target of multiple pupils - 18.6%, followed by:

( i ) the teacher as audience to multiple pupils - 17.1%;

( ii) the teacher emitting to the whole class - 13.7%;

(iii) the teacher as the target of individual pupils -
13.3%; and

( iv) the teacher emitting to multiple pupils - 10%.

For the other 4 structural transactions the averaged recom-

mendations of group 1 were that: less than 10% of the lesson

time should be spent on each with the least time being spent

by the teacher as audience to the whole class - 4%.

Group 2:

For functional transactions (Table 15a and Figure 49), the

averaged recommendations of group 2 were that: the highest
amount of lesson time should be spent on

- operation about science - 36.7%, followed by

- intellectualization about science - 14.6%.

For the other 7 functional transactions the averaged recom-
mendations of group 2were that: less than 10% of the 1lesson

time should be spent on each with the least amount of time

being spent on information dissemination about sociation
- 4.2%.

For structural transactions (Table 15b and Figure 49), the
averaged recommendations of group 2 were that: the highest

amount of 1lesson time should be spent by the teacher as
the target of multiple pupils - 15.5%, followed by:

(i) the teacher as the target of individual pupils -
14.1%;
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b. Structural Transactions

Figure 49
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( ii) the teacher as the target of the whole class - 13.2%;

(iii) the teacher emitting to the whole class - 12.1%;

( iv) the teacher as audience to multiple pupils - 11%;

and

( v ) the teacher emitting to multiple pupils - 10%.

For the other 3 structural transactions the averaged recom-

mendations of group 2 were that: less than 10% of the lesson

time should be spent on each with the least amount of time

being spent by the teacher as audience to the whole class
- 5.2%.

How do the recommended teaching patterns of the teachers

who received spaced curriculum training and those who receiv-

ed massed curriculum training compare with each other?
(Question 24).

For functional transactions, the averaged amounts of lesson

time recommended by group 1 were very similar to the averaged

recommendations of group 2 - Table 15a and Figure 50.

The functional transaction with the widest range in recom-

mended times was -operation about science, where the averaged

recommendation of group 1 was 32.1% of the lesson time and
the averaged recommendation of group 2 was 36.7%.

For structural transactions (Table 15b and Figure 50), the

averaged amounts of lesson time recommended by group 1 were
similar to the recommended times of group 2 for 7 of the

9 transactions.

The structural transaction with the widest range in recom-
mended times was

- the teacher as audience to multiple pupils - (averaged

recommendation of group 1 - 17.1%, averaged recommendation
of group 2 - 11%), followed by
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Figure 50
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- the teacher as the target of the whole class (averaged

recommendation of group 1 - 8.7%, averaged recommendation

of group 2 - 13.2%).

Is the overall teacher-perception of the teaching pattern

that is appropriate for the teaching of elementary science

most similar to:

( i) The averaged teaching pattern that was recommended

by the lecturers for the teaching of elementary

science?

( ii) their averaged perception of the teaching pattern

that was recommended by the lecturers?

(iii) the averaged teaching pattern of the lecturers?

( iv) their averaged perception of the teaching pattern

of the lecturers? or

( v ) their averaged perception of the teaching pattern

of the school science teachers? (Question 25).

When profiles of the averaged recommendations of the year-
one teachers were superimposed over the above listed patterns

(Figure 51) the results showed that for both functional

and structural transactions the overall teacher-perception

of the pattern of teaching that is appropriate for the teach-

ing of elementary science was most similar to the overall

teacher-perception of the teaching pattern that was recom-

mended by the lecturers for the teaching of elementary

science (Figure 51: a, and b2). It must be mentioned
too that the overall functional and structural recommendations

of the teachers also closely resembled:

( i) their overall perception of the actual teaching

pattern of the lecturers (Figure 51: ag and by); and

( ii) the overall recommendations of the lecturers (Figure
51: a4 and b1).
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FIGURE S1
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The teaching profiles which the overall recommendations

of the teachers resembled least were:

( i) the profiles of their averaged perceptions of the
teaching patterns of their ‘'pre-college" science

teachers; and

( ii) the overall lecturer-transactions. Figure 51.

Are the averaged recommendations of the teachers who received

spaced curriculum training and those who received massed

curriculum training most similar to:

( i ) The averaged teaching patterns that were recommended

by their 1lecturers for the teaching of elementary

science?

( 1i) their averaged perceptions of the teaching patterns

that were recommended by their lecturers?

(iii) the averaged teaching patterns of their lecturers?

( iv) their averaged perceptions of the teaching patterns

of their lecturers? or

( v ) their averaged perceptions of the teaching patterns

of their school science teachers? (Question 26).

The results for this question revealed that, for both groups

of teachers, the averaged recommendations for the functional

and structural behaviours that are appropriate for the teach-

ing of elementary science were most similar to the group-

perceptions of the teaching patterns that were

recommended by their respective lecturers for the teaching

of elementary science (Figure 52: a, and kb; and Figure
5B a, and b; respectively). The results also showed that
the averaged recommendations of both groups of teachers

also resembled:

( i ) the group-perceptions of the teaching patterns of

their respective lecturers, and

( ii) the averaged recommendations of their respective

lecturers.
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FIGURE 52

RECOMMENDED TRANSACTIONAL PATTERN VIS-X-VIS ALTERNATIVES: GROUP 1
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The teaching patterns which the averaged recommendations

of both groups of teachers resembled least were:

(i ) their respective averaged perceptions of the teaching

2

patterns of their '"pre-college" science teachers;

and

( ii) the averaged transactional patterns of their respect-

ive lectuers.

PART E

FIRST-YEAR TEACHERS: ACTUAL TEACHING PATTERNS

wWhat are the actual teaching patterns of the individual

teachers? (Question 27)

The average amounts of lesson time spent by each teacher
on the functional and structural aspects of elementary
science teaching are to be found in Tables 16a and 16b
respectively. Profiles of these results are to be found
in Appendix F. Examination of the average amounts of lesson

time spent on functional transactions during the teaching

sessions of the individual teachers revealed narrow ranges

for 6 of the 9 transactions (Figure 54).

The functional transaction with the widest range was -
operation about science - a range of 17.7% to 84.7% of the

lesson time. The functional transactions with the 1lowest

ranges were:

( i ) operation about sociation - 0% to 0.05%;
( ii) intellectualization about sociation - 0% to 0.2%;
and

(iii) intellectualization about organization - 0% to 1.4%.




TABLE 1l6a

FIRST-YEAR TEACHERS: AVERAGED

FUNCTIONAL TIME

2293

%  TIME
LNEOB{SITEN INTELLECTUALIZATION OPERATION g
DISSEMINATION i
TEACHERS: SC. SOC. ORG. SC. SOC. ORG. SC. SOC. ORG. g
G 1 12.3] 2.8 25.7 3.6 | o 0.7 48.8] o 3.1 3
R 2 23.6] 4.2| 9.6 1.3 o 0.1 s0.7| o a.s| 6.0
o 3 40.4| a.1]17.5 s.s| o 0.05| 28.8| o0.05| 2.4] 1.2
U 4 1.0] o0.4]12.2 0 0 0.1 | 84.7] o 1.4 0.2
P 5 9.6] 6.9 23.0 4.3 | o0.2| o0.4] s0.3] o 3.5| 1.8
6 24.4] 1.8)14.0 s.s| o 0.1 47.3] o 3.8 4.1
17 25.4| 4.3|1s.5 7.2 | o 0.1 40.7| o a.4| 2.4
Mean,
Group 1 19.5| 3.5 |16.79| 3.8 | o0.03] 0.2 so.2| o.01 3.91 2.67
8 ada.0| 1.5 |12.1 3.6 | o 0 31.5| o 1.3 6.0
< ° 18.5| 2.8 [31.2 2.05| o 0.3 | 32.1| o 9.1| 3.9
10 16.9| s.a|27.7 0.55] o0.0s| 1.4| 38.8| o 6.0] 3.2
1 20.9| 1.45|25.3 3.65| o 0 37.2| o0.05| s.8| s.65
B2 10.3| 0.5 [21.1 21| o 0.5 | sa.0| o 6.8| 4.7
o 0B 33.0| 3.0 7.3 1.5 | o 0.05| 47.4| o 6.7 1.0
14 2.2] 0.7 |21.3 0 0 0.3 | 72.0] o 2.6| 0.9
U s 22.9| 2.0 |25.9 .7 ] o 0 29.8 | o 1.6 3.1
16 22.4| 1.0 |19.0 a.6 | o 0.2 | 40.2| o 6.9 5.7
Py 6.8] 1.4 [16.3 0.2 | o 0.05| 70.3s| o 3.8| o.9
18 13.7| 5.3 |23.8 0.6 | o 0.2 a1.0f o s.6| 9.8
, 19 20.1 | 11.4 |15.0 2.4 | o 0.1 ]| s4a.9| o s.4| 0.7
20 43.79 6.8 [17.1 2.3 | o 0.05] 17.7 | o 9.9| 2.4
gﬁg:é . 21.19 2.56|20.24 2.2 | 0.004f 0.24] 43.6 | 0.004] 6.27 3.69
?2225eii1 20.60| 2.89019.03 | 2.73 0.01| 0.24| 45.92] 0.01 5.2} 3.38
SC. = SCIENCE
SOC. = SOCIATION

ORG. = ORGANIZATION



TABLE 16b

FIRST-YEAR TEACHERS: AVERAGED STRUCTURAL TIME

% TIME
EMITTER TARGET AUDIENCE g
IND. |MuLT. | wHL. | Inp. | MuLT.| wHL. | IND. | MULT. WwHL. :
TEACHERS 3 PUP. |PUP. CLASS PUP. PUP. |CLASS PUP. PUP. | CLASS R
G 1 17.0] 2.8| 9.8 12.0 3.2 | 0.2 0.3 ] s2.4 1.3 ] 1.0
R 2 7.1 0.4 |16.3 6.3 2.0 0 0.3 61.0 0.3 | 6.3
o 3 18.5] 2.6 |24.1 12.95| 5.8 ] 1.3 | o0.95 | 26.3 7.3 | o0.25
v 4 4.7 2.4 | 1.5 2.6 2.4 0 0 86.2 0.2 ] o
P 5 12.5] 7.9 |12.2 4.2 2.0 | 0.7 0.3 ] s8.2 2.0 o
6 9.7| 4.6 |17.0 9.5 2.8 | 0.05| 0.3] s0.0 5.7 | 0.34
17 6.4 3.1 [21.4 12.6 1.7 | 1.3 2.7 | a4.8 6.0 | 0
Mean, 10.8]| 3.4 |14.6 8.6 2.84| o.s 0.7 | s4.13] 3.3 | 1.13
Group 1
8 9.4| 0.4 [32.1 1.1 3.9 | 0.05| o0.85| 33.0 8.8 0.4
c 9 11.39 5.8 [24.2 8.25| 3.3 | 0.05| 0.25 | 41.2 3.3 2.3
10 17.1| 2.8 [11.2 8.6 5.0 | 1.1 2.4 46.5 4.7 0.6
R M 12.2| 3.5 [19.3 8.0 3.9 | o.5 | o.s 44.6 6.6 0.9
12 7.1 | 6.0 [12.1 6.6 1.5 | 0.1 1.0 | 61.0 2.6 2.0
° 43 6.8] 0.6 [30.0 3.7 1.0 | 0.3 0 56.6 0 1.0
b M4 s.4| 3.1 |14.3 1.6 0.9 0 0 73.6 1.1 0
15 9.5| 2.0 |25.5 11.3 3.4 | 0.1 0.6 | 31.1 | 14.6 1.9
p 16 15.2 | 1.5 |10.6 12.0 s.0 | 0.2 0.5 | 48.8 5.1 1.1
17 3.8| 0.6 |14.8 2.2 0.8 ) 0.4 ]| 75.3 0.9 | -1.2
18 7.2 | 1.7 |18.6 2.3 2.9 | 2.2 0.8 | s51.5 2.9 9.9
2 19 8.4 2.2 |16.0 5.5 3.8 | 0.1 0.1 | 63.2 0.7 0
20 10.7 | 1.6 |26.8 20.1 0.5 ) 1.1 ] 32.9 6.3 0
e 9.6 | 2.5 [19.6 7.8 2.8 | 0.4 0.6 | 50.7 4.4 1.6
Group 2
e all g9 | 2.8 |17.8 8.1 2.8 | 0.4 0.7 | s2.0| 4.0 1.5
eachers
IND. PUP. = INDIVIDUAL PUPIL

MULT. PUP. = MULTIPLE PUPIL
WHL. CLASS = WHOLE CLASS
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There were also narrow ranges in 6 of the 9 structural trans-

actions of the year-one teachers (Figure 54).

The structural transaction with the widest range was - the
teacher as audience to multiple pupils - a range of 26.3%
to 86.2% of the lesson time.

The structural transactions with the lowest ranges were:

(1) the teacher as the target of multiple pupils - 0.5%
to 5.8%;

( ii) the teacher as audience to individual pupils - 0%
to 2.7%; and

(iii) the teacher as the target of the whole class - 0%
to 2.2%.

What is the averaged teaching pattern of the year-one teach-

ers? (Question 28).

For functional transactions (Table 16a and Figure 54), the

averaged results revealed that during the teaching sessions
of the teachers, the highest amount of lesson time was spent
on - operation about science - 45.92%, followed by:

( i) information dissemination about science - 20.6 %;

and

( ii) information dissemination about organization - 19.03%.

Less than 6% of the lesson time was spent on each of the

other 6 functional transactions with the least amount of
time being spent on:

( i ) intellectualization about sociation - 0.01%; and

( ii) operation about sociation - also 0.01%.

For structural transactions (Table 16b and Figure 54), the

teachers spent an average of 52.0% of the lesson time as
audience to multiple pupils, followed by 17.8% of the lesson
time emitting to the whole class.
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On each of the other 7 structural transactions the teachers

spent an average of less than 10% of the lesson time with

the least amount of time being spent as the targets of the

whole class - 0.4%.

Wwhat are the averaged teaching patterns of the teachers

who received spaced curriculum training and those who

received massed curriculum training? (Question 29).

Group 1

The averaged functional transactions (Table 16a and Figure
55) of group 1 (spaced-trained teachers) showed that the
highest amount of lesson time was spent on:

- operation about science - 50.2%, followed by:

(i) information dissemination about science - 19.5%;
and
( ii) information dissemination about organization - 16.79%.

Less than 4% of the lesson time was spent on each of the

other 6 functional transactions with the 1least amount of

time being spent on operation about sociation - 0.01%.

The averaged structural behaviours of the members of group
1 (Table 16b and Figure 55) showed that the highest amount
of lesson time was spent as audience to multiple pupils
- 54.13%, followed by:

(i) emitting to the whole class - 14.6%; and

( ii) emitting to individual pupils - 10.8%.

On each of the other 6 structural transactions the members

of group 1 spent an average of less than 10% of the lesson

time with the least amount of time being spent as the targets
of the whole class - 0.5%.
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Figure 55
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Group 2:

For functional transactions (Table 16b and Figure 56), the

averaged results showed that, during the teaching sessions

of the members of group 2, the highest amount of lesson

time was spent on-operation about science - 43.6%, followed

by:

(1) information dissemination about science - 21.19%;
and

( ii) information dissemination about organization - 20.24%.

Less than 7% of the lesson time was spent on each of the

other 6 functional transactions with the 1least amount of

time being spent on:

(i ) intellectualization about sociation - 0.004%; and

( ii) operation about sociation - also 0.004%.

For structural transactions (Table 16b and Figure 56), the

averaged results revealed that the members of group 2 spent

the highest amount of lesson time as audience to multiple

pupils - 50.7%, followed by:
- emitting to the whole class 19.6%.

On each of the other 7 structural transactions the members

of group 2 spent an average of less than 10% of the lesson

time with the least amount of time being spent as the targets
of the whole class - 0.4%.

How do the averaged teaching patterns of the teachers who

received spaced curriculum training and those who received

massed curriculum training compare with each other?
(Question 30).

The results for this question showed that the averaged teach-

ing patterns of both groups of teachers were almost identical

for both functional and structural transactions (Figure
57).
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Figure 57
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For the functional transactions of both groups of teachers

the highest amount of lesson was spent on - operation about

science, followed by:

( 1 ) information dissemination about science; and

( ii) information dissemination about organization; with

less than 10% of the lesson time being spent on the

other 6 transactions (Table 16a).

For structural transactions both groups of teachers spent

the highest amount of lesson time as audience to multiple

pupils, followed by:

( i ) emitting to the whole class; and

( ii) emitting to individual pupils; with 1less than 10%

of the lesson time being spent on the other 6 transact-
ions, and the least amount of time being spent as
the targetsof the whole class (Table 16b).

Is the overall teaching pattern of the teachers most similar

to:

( i) the averaged teaching pattern that was recommended

by the lecturers for the teaching of elementary science?

( ii) their averaged perceptions of the teaching patterns

that were recommended by the lecturers?

(iii) the averaged teaching pattern of the lecturers?

( iv) their averaged perceptions of the actual teaching

patterns of the lecturers?

( v ) their averaged perceptions of the teaching patterns

of their science teachers prior to Teachers College?

or

( vi) their averaged perceptions of the instructional patterns

that are appropriate for the teaching of elementary

science? (Question 31).
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The results for this question revealed that the averaged teach-
ing pattern of the teachers was most similar to the averaged

teaching pattern of the lecturers for both functional and

structural transactions - Figure 58: a3 and bgj.

The averaged amounts of lesson time spent on 2 functional

transactions during the 1lecturers' teaching sessions were

appreciably higher than the averaged times spent during the

teaching sessions of the teachers:

( i) information dissemination about the subject matter

(lecturer-time-- 32.5%, teacher-time-- 20.6 %); and

( ii) intel|ectualization about the subject matter (lecturer -

time -- 14.7%, teacher-time -- 2.73%). However, the
averaged amount of lesson time spent during the teach-
ing sessions of the teachers was appreciably higher

than that of the lecturers for - operation about the

subject matter (teacher-time -- 45.92%, lecturer-time
--29.5%). See Tables 11a and 16a. In this respect

the teacher-time was closest to the averaged recommend-

ation of the lecturers.

For structural transactions (Tables 11b and 16b) the averaged

amounts of lesson time spent by the lecturers were appreciably

higher than that spent by the teachers for 2 transactions:

( i) emitting to individual pupils - (lecturer-time --19.2%,

teacher-time-- 9.9%); and

( 1ii) emitting to the whole class (lecturer-time-- 25.9%;

teacher-time -- 17.8%). However, the averaged time spent
by the teachers was appreciably higher than that of

the lecturers for - the teacher as audience to multiple

pupils (teacher-time -- 52.0%, lecturer-time -- 28.9%).
In this respect the teacher- time was closest to

the verbal recommendations of the lecturers.*

* Discussed in Chapter 6.
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Are the averaged teaching patterns of the teachers who receiv-

ed massed curriculum training and those who received spaced

curriculum training most similar to:

(i) the teaching patterns that were recommended by their

respective lecturers for the teaching of elementary

science?

( ii) their averaged perceptions of the teaching patterns

that were recommended by their lecturers?

(iii) the averaged teaching patterns of their respective

lecturers?

( iv) their averaged perceptions of the teaching patterns

of their lecturers?

( v ) their averaged perceptions of the teaching patterns

of their "pre-college" science teachers? or

( vi) their averaged perceptions of the teaching patterns

that are appropriate for the teaching of elementary

science? (Question 32).

Group 1

The results revealed that the averaged teaching pattern of

group 1 was most similar to the averaged teaching pattern

of their science lecturers for both functional and structural

transactions - Figure 59: a3 and b3 respectively.

The averaged times spent during the teaching sessions of the
lecturers of group 1 (lecturers 1 and 5) were appreciably
higher than that spent during the teaching sessions of the

members of group 1 for 2 functional transactions:

( i ) information dissemination about the subject matter

(lecturer-time --30.6%, teacher-time--19.5%); and

( ii) intellectualization about the subject matter (lecturer
time -- 19.5%, teacher-time --3.8%).
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However, the averaged amount of 1lesson time spent during
the teaching sessions of the members of group 1 on operation
about the subject matter was aprpeciably higher than the

averaged time spent on this transaction during the teaching
sessions of their lecturers (teacher-time -- 50.2%, lecturer-
time -- 29.7%). See Tables 171a and 16a.

For structural transactions (Tables 11b and 16b) the averaged

amounts of lesson time spent by lecturerxs 1 and 5 were apprec-

iably higher than that spent by the members of group 1 in
3 cases:

(i) the teacher emitting to individual pupils (lecturer-
time --17.6%, teacher-time --10.8%);

( ii) the teacher emitting to the whole class (lecturer-
time --25.6%, teacher-time --14.6%); and

(iii) the teacher as the target of multiple pupils (lecturer-
time --8.2%, teacher-time --2.84%).

However, the averaged time for the members of group 1 was
appreciably higher than that of their 1lecturers for - the

teacher as audience to multiple pupils (teacher- time

--54.13%, lecturer-time-- 28.8%). In this respect the teacher-
time was closest to the averaged recommendation of lecturers
1 and 5.

Group 2

The results showed that the averaged teaching pattern of

the members of group 2 was also most similar to the averaged

teaching pattern of their science lecturers (lecturers 1

-4) - Figure 60: a3 and b3.

For functional transactions the averaged times spent during

the teaching sessions of lecturers 1-4 were appreciably higher

than that of group 2 in 2 cases:

( i ) 4information dissemination about the subject matter

(lecturer-time-- 33.4%, teacher-time --21.19%); and
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( ii) intellectualization about the subject matter (lecturer-

time -- 11.8%, teacher -time -- 2.2%).

However, the averaged times sgent during the teaching sessions
of the members of group 2 were appreciably higher than those

of their lecturers in 2 cases:

( i) operation about the subject matter (teacher -time --
43.6%, lecturer-time-- 30.4%); and

( ii) operation about organization (teacher-time -- 6.27%,

lecturer-time -- 1.0%).

The averaged amount of lesson time spent during the teaching

sessions of the members of group 2 on operation about the

subject matter was very similar to:

(i) their averaged perception of the amount of time spent

on this transaction by their lecturers,
( ii) the averaged recommendation of their lecturers,

(iii) their averaged perception of their lecturer-recommend-

ation and

( iv) their own (averaged) recommendation for this transact-

ion. ( Figure 60).

For structural transactions the averaged times spent by the

lecturers of group 2 were appreciably higher than those of

group 2 for 3 transactions:

( i) the teacher emitting to individual pupils (lecturer -
time -- 20.5%; teacher-time-- 9.6%);

( ii) the teacher emitting to the whole <class (lecturer -
time -- 25%; teacher-time--19.6%); and

(iii) the teacher as the target of individual pupils (lectur-

er-time --13.1%; teacher-time-- 7.8%).

For 1 structural transaction the averaged time spent by the
members of group 2 was significantly higher than that spent

by their 1lecturers: - the teacher as audience to multiple

pupils (teacher-time-- 50.7%, lecturer-time-- 29.4%).



240

Are the averaged teaching patterns of the individual teachers

most similar to:

(i) the teaching patterns that were recommended by their

respective lecturers for the teaching of elementary

science?

( ii) their perceptions of the teaching patterns that were

recommended by their respective lecturers?

(iii) the averaged teaching patterns of their lecturers?

( iv) theirindividual perceptions of the teaching patterns

of their lecturers?

( v) their individual perceptions of the teaching patterns

of their "pre-college'" science teachers? or

( vi) their individual perceptions of the teaching patterns

that should be employed for the teaching of elmentary

science? (Question 33)

The results for this question were as follows:

Individual teachers: (Appendix N):

Teachers 1 - 7 (group 1) were taught by lecturers 1 and 5.
The transactional patterns which the teaching patterns of
the members of this group resembled most were:

Teacher: Functional transactions Structural transactions
1 averaged lecturer- averaged lecturer-
transactions* transactions
2 averaged lecturer- averaged lecturer-
transactions transactions/own
perception of how to
teach
3 averaged lecturer- averaged lecturer-
transactlonS/ own transactions
perceptions of lecturer-
transactions

* For this question "lecturer-transactions" refers to the averaged

transactions of the lecturer/lecturers who taught the individual
teachers during their science curriculum training.
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Teacher Functional transactions Structural transactions
4 - averaged lecturer-
recommendations
5 averaged lecturer- averaged lecturer-
transactions transactions
6 averaged lecturer- averaged lecturer-
transactions transactions
7 averaged lecturer- averaged lecturer
transactions transactions
(See Appendix N, Teachers 1 - 7).

Thus for functional transactions, the teaching patterns of

5 of the 7 members of group 1 (teachers 1, 2, 5, 6 & 7)
resembled the averaged teaching pattern of lecturers 1 and
5. For 1 teacher (teacher 3) her averaged functional pattern
resembled both averaged 1lecturer-transactions as well as
her own perception of the teaching pattern of her lecturers.
For one other teacher (teacher 4) her averaged functional
pattern did not closely resemble any of the patterns with
which it was compared. However, if a choice had to be made,
it was closest to the averaged teaching pattern of lecturers
1 and 5.

For structural transactions, the teaching patterns of 6 of
the 7 teachers (teachers 1, 3, 4, 5, 6 and 7) resembled the

averaged transactions of their lecturers. For teacher 2,

his structural pattern resembled a combination of the averaged
transactions of 1lecturers 1 and 5 and his own perception
of the structural pattern that was appropriate for the teach-

ing of elementary science.

Teachers 8, 9, 10 and 11 were taught by lecturer 3. The
averaged teaching patterns of each of these teachers resembled

most: the averaged functional and structural patterns of their

lecturer (Appendix N, Teachers 8-11).

Teachers 12, 13 and 14 were taught by lecturer 1. The trans-

actional patterns which the averaged teaching patterns of
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each of these teachers resembled most were as follows:

Teacher: Functional transactions Structural transactions
12 Own perception of lecturer-transactions
lecturer-transactions
N
13 lecturer-transptions lecturer-transactions
14 lecturer-transactions lecturer-transactions

(See Appendix N, Teachers 12 - 14).

Teachers 15, 16 and 17 were taught by lecturer 2. The trans-
actional patterns which the averaged teaching patterns of each

of these teachers resembled most were as follows:

Teacher: Functional transactions Structural transactions
15 lecturer-transactions lecturer-transactions
16 lecturer-transactions lecturer-transactions
17 lecturer-transactions/ lecturer-transactions

own perception of
lecturer-transactions

(See Appendix N, Teachers 15 - 17).

Teachers 18, 19 and 20 were taught by lecturer 4. The trans-
actional patterns which the averaged teaching patterns of each
of these teachers resembled most were:

Teachers: Functional transactions: Structural transactions
18 lecturer-transactions lecturer-transactions
19 own perception of lecturer-transactions

lecturer-transactions
20 lecturer-transactions lecturer-transactions
(See Appendix N, Teachers 18 - 20).

The general picture that emerges here is that:

(1) the overall teaching pattern of the teachers was most
similar to the overall teaching pattern of the lecturers

for both functional and structural transactions;

( ii) the averaged teaching patterns of both groups of teach-

ers were also most similar to the averaged teaching
pattern of their respective lecturers,
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(iii) the averaged functional patterns of 15 of the 20 teach-

ers (5 from group 1 and 10 from group 2) were most

similar to the averaged functional patterns of their

respective lecturers;

( iv) the averaged structural patterns of 18 of the 20 teach-

ers (5 from group 1 and 13 from group 2) were most

similar to the averaged structural patterns of their

respective lecturers;

( v ) the functional patterns of 2 teachers (teacher 3 from
group 1 and teacher 17 from group 2) resembled a combin-
ation of their lecturer-transactions and their percept-

ions of the transactions of their lecturers,

( vi) the functional patterns of 2 teachers (teachers 12
and 19 from group 2) resembled their perceptions of
the functional transactions of their respective lectur-

ers;

(vii) the functional pattern of 1 teacher (teacher 4 from
group 1 remotely resembled the averaged functional

pattern of her lecturers - lecturers 1 and 5;

(viii) the structural pattern of 1 teacher (teacher 2 from
group 1) resembled a combination of the averaged pattern
of his lecturers, and his own perceptions of the struct-
ural pattern that "should" be used for the teaching

of elementary science;

(ix) the structural pattern of 1 teacher (teacher 4 from
group 1) was most similar to the averaged recommend-

ations of her lecturers.

PART F

FIRST-YEAR TEACHERS: ATRRIBUTION OF TEACHING PATTERNS TO
SCIENCE CURRICULUM TRAINING

To what extent do the first-year teachers attribute their

teaching patterns to:
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(i ) the way they were taught science at Teachers College,

( ii) the way they were told to teach science at Teacher's

College,

(iii) the way they were taught science at Primary School,

( iv) the way they were taught science at Intermediate School

( v ) the way they were taught science at High School, and

( vi) some other influence? (Question 34)

Answers for this final question were obtained from Section
C of the questinnaire (Appendix H). The results are summariz-
ed in Table 17. Individual teacher-ratings for this question

are to be found in Appendix I, Section C.

From Table 17 the results reveal that for both groups of
teachers (those who received spaced curriculum training and
those who received massed curriculum training) teaching
patterns of the members were attributed to a variety of
factors. These included - the teaching patterns that were
recommended by their College 1lecturers, those that were
employed by their 1lecturers and those that were employed

by their science teachers at school. Details were as follows:

(i) 10 of the 20 teachers (4 from group 1 and 6 from group
2) thought that their teaching patterns were at least

moderately influenced by training for science teaching;

( ii) 8 teachers (5 from group 1 and 3 from group 2) thought
that their teaching patterns were at least moderately

influenced by the way science was taught at Teachers

College;

(iii) 6 teachers (1 from group 1 and 5 from group 2) per-
ceived that their teaching patterns were at 1least
moderately influenced by the way science was taught

at Primary School;

( iv) 5 teachers (1 from group 1 and 4 from group 2) per-
ceived that their teaching patterns were at least
moderate(y influenced by the way science was taught

at Intermediate School;
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TARLE 17

FIRST-YEAR TEACHERS: ATTRIBUTION OF TEACHING PATTERNS TO PREVIOUS EXPERIENCE

Attribution of teaching pattern Responses and numbter of Kespondents
to:
> X > Z [ 3
c o o - o
Q aQ g3 [ad o
H = 00 o "
o £ Q < = o
o 30 o o 7}
o o+ H °
[ < o o}
Q o 1 =]
o o 3 0
o c =) o
[ (2] [e)
> =
o
1 1 3 1 1 - gp.1
1, The way science was taught
at Teachers College 1 - 2 8 2 - gp.2
2 1 5 9 3 - aps. 1 & 2

1 1 2 2 1 - A
2. The way science was recom- P
mended to be taught at 1

2 3 4 - .2
Teachers College . ap
2 3 5 6 4 - agps. 1 & 2
| - 1 - 2 4 - gp.1?
3. The way science was taught | , 1 1 9 - 2
at Primary School . ap-
1 2 3 3 11 - gps. 1 & 2
- - 1 3 3 - gp.!
4. The way science was taught _ 1 6 2 .2
at Intermediate School ! . gp
1 - 4 4 9 2 gps. 1 &2
- 2 - 2 3 - gp.!
S. The way science was taught
at High School - 1 3 4 5 - gp.2
- 3 3 6 8 - gps. 1 & 2
- 1 - - - 6 gp.1
- 1 6 .2
*6., Some other influence & 2 C ap
2 3 2 - 1 12 gps. 1 & 2

* Teachers were algo required to enter written comments for this final
category.
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( v ) 6 teachers (2 from group 1 and 4 from group 2) thought
that their teaching patterns were at least moderately
influenced by the way science was taught at High School
and

( vi) 7 teachers (1 from group 1 and 6 from group 2) thought
that their teaching patterns were at least moderately

due to some other influence.

In addition to these results teachers were required to submit

written comments about the other factors which they thought

influenced their teaching patterns. From these written
comments the results showed that the teachers perceived that
their patterns of teaching were also influenced by: Their
own past experiences, peer teachers, the expectations and
policies of the schools, their own experience with their
classes and their own personal styles of teaching. Written

comments follow.

Some factors to which the first-year teachers attributed

their teaching patterns:

( i ) Science curriculum training plus experience of class

Teacher 12:

My cenfidence, ability te undenstand science
44 dinfluenced Ly a streng 2ndry and 3ny
educatien in Science so0 my knewledge of
sclence 4b high fen this level ef teaching.
Coellege +4 veny much respoensibile fen hew
I teach science ALBul teaching success L4
alse due te my knewledge and genenrnal
expenience of my class.

( ii) The expectations of the school

'eacher 20:

Influenced greatly Ly what 1Ls expecled
in the scheel I[I'm 4in, science planning
L5 basically done Lern me. We ane given
an eutline which I find 4influences me a
lot.



(iii)

The teaching behaviours of peer teachers

Teacher 3

I felicve that my methed ef teaching science
14 sdimilan te my meithed ef teaching Maths,
Language en Secial Studies. I think I have
acquined this methed frem watching and teach-
ing wdith ethen membens of my ZLeaching ZLeam
as well as having a greal deal mene centact
(than cellege previded) wilth Leachens and
thein classes thneugh my methen (a teachen)
duning my tnrnainding.

Teacher 5

The way asseciate teachens teach on Zrem
practical situatiens in a classneem situatien
- 4.e. obsenving ethens and thein metheds.

The setting eof el jectives was sinengly taught
at Teachens Ceollege but applicatien e «
practical situatien with unpredictable child-
nen was net acceunted fen.

Alse the practical dnrawbacks Leund in <the
classneem such as equipment - sufficient
Lon the class? The access te Lasic scheel
supplies and the willingness Len Lthese Le
e used dL.e. the scheetld aittitude 2o the
sub ject.

Teacher 6

7ips etc picked up frnem ethen Teachens.
Ways they Leund successful and have passed
en. Plus things I have actually seen 4in
practice net just teld albeut and expected
te undenstand and knew hew they should wenk.

Teacher 9

Influence of Syndicate Leaden and ethen
team membens in oun epen plan classneem.
We decide en a science unit and each teachen
zeno's in en a panticulan anea.

Teacher 10:

Mest of the methed I use in teaching science
14 due mainfly te ethen teachens whese advice
I have seught. They have eithen just Lindish-
ed deing the same theme and have Leannit
Znem thein expenience and handed it en.
Alse duning assembly time watlching hew ethen
teachens centrnel and manage the children

nd, ih th te gei the child
DDl ity BeRss i Bt Eie akzldcen

47
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iv)

V)

Teacher 11

My observation of othen teachens and collab-
onating with them I have Bfeen able to aiitadin
mone 4insight dnto the subject and Letien
teaching technigues.

The way I approach science 44 genenally,
the same way 2that I approach othen subjecis
which could Be due 20 my own instincts.

Teacher 13

- obsenvation of co-operating ZLeachen <L.e.
in team teachding.

- heldp of friend who took T.C. Science
Zon two yeans.

Teacher 17

The only way I felt I Learant a sityle Lo

teach science was on secilion. Only wdith
a practicing paimany teachen, teaching «
scdence undii. From these people I picked

up approach, technigue, application, ways
and means, and practised with a group of
ch’'n wheneas in college nothing of this
natune was even discussed. This practical
approach gave a Basis on which I could Lase
my way of covening this subject.

University and work experience

Teacher 16:

Quite a Lot of univensily science Zype wonrnk
L.e. setting up and evaluailing expeniments,
mostly +in Aluvial hydrology and geomonphology.

Teacher 18:

My own schooling 4is 25 yeans ABehind me -
hand to necall the good bits!

Most of 2the method I use stems Lrom wonk
expenience gadined parion 1o entening Teachens
College, HLoth as an engineen and as a
Technical 0fficen al Univensity.

Personal style of teaching

Teacher 7

Centain methods have developed afien expen-
lencing the classroom  situaiion. Eveny
classnoom often demands a diffenent approach.
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( vi)

Teacher 19:

Becauause I fbegan Leaching Science ZLepics
very unsune eof my ability eitc I decided
that the fbest way 2o Lackle the subject
was Ly using an appreach that was mest
"comfentable’ Len me. This I have dene,
and at Least I can say that my class and
I enjey science {Lessens, even Iif we den’t
gain a greal deal eof knewledge frem them.

I was given a guide at the beginning ef
the yean, and my science Lessens have Leen
a cembinatien ef thal guide and what I have
Lell as needs etc al the time.

A combination of factors

Teacher 1

ceee Some of the 'success’ expenienced i4
olvieusly nelated Lo training, Lut Lt 14
veny hand te wenk eut Iif the FLeundatien

was yeuns en was it put therne by 7. Ceoll.

training. I de net want e be unfain Le
the pregramme in genenal.

Some of the aneas I fedt needed Leeking
at:

7) classneem dynamics

2) Integrated pregrammes

3) T7eam teachding

4) preblem childnrnen in greups

These aneas wene flefit te individual educatien
counses at C(Cellege. I think that altheugh
they wene dinvaluable in tenms eof 2trainding,
these anreas ceould have Been censidenably
specified 4in rnelailien te science itsel/.
700 much was Left as genenal knewledge nathen
than an 4intimate appreciatien ef the tepics
<invelved. Each eone anea has nrnesulited 4in
my gnrneatest preblems enceuntered this yean
and I feeld it was mene fbecause of the expen-
Lence and success gained Ly mastening Lthese
preblems which Led e my success in sclence
teaching, nrathen than the genenal knewledge
at 7. Cell,

Teacher 8

"(Many) factens cembined - 1, 2, 3, 4 and 5"
(numbers referring to 5 of the 6 categories in
Table 17).

249
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Teacher 14

The method I now use 4in Z2eaching science
is due 2o the influcnce of the othen teachens
in the team and the policy of the school
in choosing subbject maititen. The fact <that
teaching of science Is dInltegrnaled and 4is

taught 2o infants at present, influences
the detail, depths and methods used.

COMMENT

It is noteworthy that 9 of the 20 teachers mentioned that

their teaching patterns were influenced by peer teachers.

Three of these teachers were from group 1 (teachers 3, 5
and 6) and 6 were from group 2 (teachers 9, 10, 11, 13,
14 and 17).

Two of these 9 teachers (teacher 3 from group 1 and teacher
17 from group 2) indicated specifically that their teaching
patterns were influenced by the behaviours of other peer

teachers during their training. The indications of the other

7 teachers (2 from group 1 and 5 from group 2) were that
their teaching patterns were influenced by the behaviours

and advice of associate teachers, or other teachers.

However, it is also noteworthy that 5 of the 9 teachers who
indicated that their teaching patterns were influenced by
other teachers (teachers 5 and 6 from group 1, and teachers
10, 11, and 17 from group 2) also indicated that their teach-
ing patterns were at least moderately influenced by the way

science was recommended to be taught at Teachers College.

Also 3 of these teachers (teacher 5 from group 1 and teachers
10 and 11 from group 2) thought that their teaching patterns

were moderately influenced by the way science was taught

at Teachers College. (Appendix I).

Further, of the 9 teachers who indicated that their teaching

patterns were influenced by other teachers:

- 5 teachers (teacher 6 from group 1, and teachers 9, 11,

13 and 17 from group 2) indicated that their teaching
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patterns were at least moderately influenced by the way

science was taught at Primary School;

- 3 teachers (teachers 9, 13 and 17 from group 2) indicated
that their teaching patterns were at 1least moderately
influenced by the way science was taught at Intermediate

School; and

- 3 teachers (teachers 10, 11 and 13 from group 2) thought
that their teaching patterns were moderately influenced
by the way science was taught at High School (Appendix
I1).

The general picture here is that, although the year-one
teachers perceived that their teaching patterns were influenc-
ed somewhat by science curriculum training they also perceived
that their teaching patterns were influenced by a variety
of other factors.

A general summary of the results reported in this chapter
follows.
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SECTION III

SUMMARY OF RESULTS: TEACHING PATTERNS

This section presents a general summary of the results report-

ed in this chapter.

Lecturer-recommendations

For functional transactions, the averaged recommendations

of the lecturers were that: the highest amount of lesson time

should be spent on operation about the subject matter of

science, followed by intellectualization about science,

with little time being recommended for information disseminat-

ion (about anything).

For structural transactions the averaged recommendations of

the 1lecturers were that: the highest amount of lesson time
should be spent by the teachers - dealing with small groups
of pupils - firstly, as audience to small groups, secondly,
as the targets of small groups, and thirdly, as emitters’

to small groups. Next the emphasis was placed on the teachers'

dealing with individual pupils,and finally, the least emphasis

was placed on the teachers' dealing with the whole class.

The features that were similar for the recommendations of

most lecturers were that: little time (10% or less of the lesson

time) was recommended for information dissemination (about

anything) or the teacher's dealing with the whole class,

while a higher percentage of 1lesson time was recommended

for intellectualization about science and the highest amount

of lesson time was recommended for:
(i) the teacher as audience to multiple pupils and

( ii) operation about the subject matter of science.
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Lecturer-transactions

There were narrow ranges in the averaged teaching patterns
of the individual lecturers for 9 of the 12 functional trans-

actions and for 8 of the 9 structural transactions.

The overall teaching pattern of the lecturers revealed that
for functional transactions, a relatively high amount of

lesson time (over 29%) was spent on information dissemination

about the subject matter,* and operation about the subject

matter while a moderate amount of lesson time was spent giving

information about organization and intellectualizing about

the subject matter, and less than 4% of the time was spent

on the other 5 functional transactions.

For structural transactions the averaged lecturer-transactions

revealed that the highest amount of lesson time was spent

as audience to small groups of pupils (28.9%), followed by
the lecturers:

emitting to the whole class,

emitting to individual pupils,

- as the targets of individual pupils,

while very 1little lesson time (less than 6%) was spent as
the targets of the whole class, as audience to the whole class,

or on the other 3 structural transactions.

Lecturer -recommendations versus Lecturer-transactions

The averaged functional transactions which took place during
the lecturers' teaching sessions were similar to their averag-

ed recommendations in that:

( i) a relatively high amount of 1lesson time (more than

29%) was spent on operation about the subject matter;

( ii) a moderate amount of lesson time (more than 14% but

less than 27%) was spent on intellectualization about

* Subject matter = science + science teaching in the case of the actual

transactions of the lecturers.
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the subject matter, and

(iii) 1less than 6% of the total lesson time was recommended

for and spent on information dissemination about

sociation and intellectualization about sociation.

For the lecturers, the averaged amounts of lesson time spent

on information dissemination about the subject matter and

information dissemination about organization were appreciably

higher than their averaged recommendations while the averaged

times spent on intellectualization about the subject matter

operation about the subject matter and operation about

sociation were appreciably lower than their averaged recom-

mendations.

For structural transactions the averaged amounts of lesson

time spent by the 5 lecturers as the targets of individual

pupils, as audience to multiple pupils, or as audience to

the whole class were very similar to their averaged recommend-

ations. Also, the averaged times which they spent as the

targets of the whole class, as audience to individual pupils,

or as audience to the whole class as well as their averaged

recommendations for these transactions were all lower than
7.2% of the lesson time.

Teacher-perceptions of lecturer-recommendations

For functional transactions both groups of teachers perceived

that the recommendations of their 1lecturers were that the

highest amount of 1lesson time should be spent on operation
about the subject matter of science; followed by: intellect-

ualization about the subject matter of science and that less

than 10% c¢f the lesson time was recommended for all other
functional transactions except, in the case of group 1, where
it was perceived that 15.9% of the lesson time was recommended

for operation akout organization.
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For structural transactions both groups of teachers perceived

that their lecturers recommended that the highest amount of

lesson time should ke spent by the teacher as the target of

small groups of pupils,6 a moderate amount of lesson time as

audience to multiple pupils, and the least amount of time as

audience to the whole class.

Teacher-perceptions versus lecturer-recommendations

There were close resemblances between the teachers' overall
perceptions of the percentages of 1lesson time recommended
by the 1lecturers for 8 of the 9 functional transactions

and 8 of the 9 structural transactions.

For group 1 there were close resemblances between the averaged
lecturer-recommended times and the averaged group-perceptions
of these times for 6 of the 9 functional transactions as

well as for 6 of the 9 structural transactions.

For group 2 there were close resemblances between the averaged
lecturer-recommended times and the averaged group-perceptions

for 8 of the 9 functional transactions and 5 of the 9 struct-
ural transactions.

Teacher-perceptions of Lecturer-transactions

Group 1

The averaged perceptions of group 1 were that: the highest amount
of lesson time was spent during their 1lecturers' teaching
sessions on giving information about the subject matter,
followed by: operation about the subject matter, and intell-
ectualization about the subject matter, and that less than

10% of the lesson time was spent on the other 6 functional
transactions.
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For structural transactions the averaged perceptions of group

1 were that: the highest amount of lesson time was spent by

their lecturers as audience to multiple pupils, then as the

targets of the whole class, emitting to the whole class and

as the targets of multiple pupils, while less than 10% of

the lesson time was spent on the other 5 structural transact-

ions.

Group 2

The averaged perceptions of group 2 were thatt the highest
amount of lesson time was spent during the teaching

sessions of their 1lecturers on operation about the subject

matter, followed by: intellectualization about the subject

matter, information dissemination about the subject matter,

and operation about organization, while less than 10% of

the lesson time was spent on the other 5 functional transact-

ions.

For structural transactions the averaged perceptions of group

2 were that: the highest amount of lesson time was spent by

their lecturers emitting to the whole class followed by the

lecturers: as the targets of multiple pupils, as the targets

of the whole class, and emitting to multiple pupils, while

less than 10% of the lesson time was spent on the other 5

structural transactions.

Teacher - perceptions of lecturer - transactions versus actual

lecturer-transactions

For functional transactions the teachers' overall perceptions

of the transactions of the lecturersbore close resemblances
to the averaged lecturer-transactions in 6 cases and varied

appreciably in 6 of the 12 cases.

For structural transactions the averaged perceptions of the

teachers showed appreciable variations from the averaged

times of the lecturers for 6 of the 9 transactions.
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Group 1

For group 1 the averaged group-perceptions of the amounts
of time spent on functional transactions during their lectur-
ers' teaching sessions showed close resemblances to the
averaged transactions of their lecturers in 7 cases and varied

significantly in 5 cases.

For structural transactions the averaged group-perceptions

of the structural times of their lecturers varied

significantly from the averaged times of these lecturers
in 6 of the 9 cases.

Group 2

For functional transactions the averaged perceptions of group

2 showed close resemblances to the averaged times spent during
their lecturers' teaching sessions in 6 cases and showed
appreciable variations from the averaged times of their
lecturers in 6 cases.

For structural transactions the averaged perceptions of group

2 showed appreciable variations from the averaged times
of their lecturers for 6 of the 9 transactions.

Teacher_ perceptions of their "pre-college" science teachers'

transactions:

The averaged teacher-perceptions of the teaching patterns
of their'bre—college'science teachers were very similar for

both groups of teachers.

For functional transactions, both groups of teachers perceived

that the highest amount of lesson time was spent giving
information about science, followed by:

(i ) intellectualization about science; and

( ii) operation about science; with less than 11% of the

lesson time being spent on the other 6 functional
transactions.
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For structural transactions the averaged perceptions of both

groups of teachers were that: the highest amount of lesson
time was spent by their '"pre-college" teachers firstly, emitt-

ing to the whole class; secondly, as the targetsof the whole

class; and thirdly, emitting to multiple pupils; while less

than 9% of the lesson time was spent on the other 6 structural
transactions.

Teacher-recommendations

The recommended functional and structural transactions of

both groups of teachers were very similar.

For functional transactions, both groups of teachers recom-

mended that the highest amount of lesson time be spent on
operation about science, followed by intellectualization

about science, with 1less than 11% of the lesson time being

recommended for the other 7 functional transactions.

For structural transactions, both groups of teachers recom-

mended moderate amounts of time (11% to 18.6%) for the teacher:

- emitting to the whole class,

- as the target of individual pupils,

- as the target of multiple pupils,and

- as audience to multiple pupils, while 10% or less

of the lesson time was recommended for the teacher's:

- emitting to individual pupils,

- emitting to multiple pupils,

- being audience toindividual pupils or

- being audience to the whole class.

5 5 4 . .
Teacher-recommendations vis-a-vis altermnatives:

For both groups of teachers the averaged recommendations

for the functional and structural behaviours that are
appropriate for the teaching of elementary science were most

similar to the group-perceptions of the teaching patterns

that were recommended by their lecturers for the teaching of

elementary science.
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Tne averaged recommendations of both groups of teachers

also resembled the group-perceptions of the teaching patterns

of their respective lecturers, and the averaged

recommendations of their respective lecturers.

The teaching patterns which the averaged recommendstions

of both groups of teachers resembled least were their respect-

ive perceptions of the teaching patterns of their "pre-college"

science teachers, and the averaged teaching patterns of their

lecturers.

Teacher-transactions

The averaged teaching patterns of both groups of teachers
were almost identical for both functional and structural

transactions.

For the functional transactions of both groups of teachers:

the highest amount of lesson time was spent on operation about

science ,followed by: information dissemination about science;

and information dissemination about organization, with less

than 10% of the lesson time being spent on the other 6 trans-
actions.

For structural transactions both groups of teachers spent

the highest amount of lesson time as audience to multiple

pupils, followed by: emitting to the whole class; and

emitting to individual pupils with less than 10% of the lesson

time being spent on the other 6 transactions, and the least

amount of time being spent as the targets of the whole class.

Teacher-transaction vis-a-vis alternatives

(i) the overall teaching pattern of the teachers was

most similar to the overall teaching pattern of the

lecturers for both functional and structural transact-

ions;

( ii) the averaged teaching patterns of both groups of

teachers were most similar to the averaged teaching

patternsof their respective lecturers.
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(iii) The functional patterns of 15 of the 20 teachers were

most similar to the averaged functional patterns of

their respective lecturers.

( iv) The average structural patterns of 18 of the 20

teachers were most similar to the averaged structural

patternsof their respective lecturers.

Teacher-attribution of teaching patterns to science curriculum
training

For both groups of teachers (those who received spaced
curriculum training and those who received massed curriculum
training) teaching patterns of the members were attributed
to various factors including the teaching patterns that were

recommended by the college lecturers, those that were employed

by the lecturers, those that were employed by their science

teachers at school and those that were employed by peer

teachers. In some cases teaching patterns were also thought
to be influenced by University or work experience, knowledge

of the class, and the policies and expectations of the schools.

Comments

( i ) Although the lecturers, as a group, recommended a

pattern of teaching high in operation about science

and teacher-interaction with small groups; and low

in information dissemination and teacher-interaction

with the whole class; during their own teaching

sessions the averaged amounts of time spent on inform-

ation dissemination about the subject matter and emitt-

ing to the whole class were appreciably higher than

their averaged recommendations.

( ii) For both groups of teachers, the averaged perceptions
of the recommendations of their lecturers bore close

resemblances to the averaged recommendations of their

lecturers. However, their averaged perceptions of
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the actual transactions of their lecturers were not

as accurate - particularly in the case of structural

transactions.

(iii) The recommended teaching patterns of both groups of
teachers were very similar to their averaged percept-

ions of the recommendations of their lecturers.

( iv) The averaged teaching patterns of both groups of teach-
ers were most similar to the averaged teaching patterns
of their lecturers. However, in the case of operation

about science the averaged teaching patterns of both

groups were more in Kkeeping with the averaged "recom-

mendations® of their lecturers.

( v ) The averaged profiles for both groups of teachers
were very similar for:
(a) their averaged perceptions of the teaching patterns

of their "pre-college" science teachers,
(b) their averaged recommendations and

(c) their own (averaged) teaching patterns.

These, and other issues are examined more fully in the follow-
ing chapter which deals with a discussion of the findings and

conclusions of the study.
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CHAPTER 6

DISCUSSION AND CONCLUSIONS

This chapter discusses the findings of the study in 1light
of the issues raised in Chapter 2. In the process it takes
into account some relevant findings of other studies and
certain pertinent theoretical considerations. The chapter
also discusses the educational implications of the findings
and comments on the limitations of the study. Finally, the

conclusions drawn from the study are presented.

Discussion-Teaching Competencies

With respect to massed and spaced preservice training in
science teaching and the subsequent teaching competencies

of year-one teachers 3 issues were raised in Chapter 2,viz:

(iti 2) use 1in teaching of competencies presented during

training;

( ii) extent of attribution to training of the capability

to use such competencies in science teaching;

(iii) extent to which success levels in the various compet-

encies contributed to overall levels of success.

In the field of elementary teacher education much research
has been conducted in the area of teacher acquisition and
use of specific skills and competencies but few studies have
focused on the effects of preservice training on subsequent

teaching performance.

Within the confines of the usual short-term focus, previous
research into the training of elementary science teachers
has shown that training in specific skills and competencies
generally results in teacher acquisition and/or use of these
skills and competencies in classroom situations (Wilson,
1967; Breit and Butts, 1969; Harris et 4., 1970; Newport
and McNeill, 1970; Sabulao 1973; Jaus, 1975; Brown, 1977;
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Campbell and Okey, 1977; Cotten et «f¢., 1978; Bluhm, 1979;
Riley, 1979; Zeitler, 1981). In this respect, the present
study, though of longer duration, has proven to be no except-

ion. For both "massed trained" and "spaced trained" teachers,

the averaged levels of success in the 47 competencies presented
high
they had spent 6 months as year-one teachers. Moreover,

during training was reportedly in this case, after

capability to practice these competencies was also attributed
to preservice training. The levels of success indicated
by both groups of teachers for the 40 general competencies
were, on the average, "partly" attributed to preservice train-
ing, while the levels indicated for the 7 personal competenc-

ies were "very much attributed to preservice training by the

"spaced trained" teachers and "partly" attributed to preserv-

ice training by the "massed trained" teachers.

Over and above this, the year-one teachers also indicated
that practiging the competencies presented during preservice
training did enhance their overall level of success as science
teachers. Both groups of teachers indicated that the "high"
(averaged) 1levels of success that they perceived themselves
to be experiencing in the 47 competencies had a "high" level
of influence on their overall 1level of success as science

teachers.

Thus despite the combined implications of Watson's Principles
of Frequency and Recency, and Thorndike's Law of Exercise
viz: that learning is enhanced more by massed practice than
by spaced practice the present study has shown, at 1least
as far as the teachers themselves perceived their success,
that massed curriculum training shows no significant advantage
over spaced curriculum training with respvect to teacher-use

of competencies provided during preservice
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training. On the contrary, the averaged scores of the "spaced
trained" teachers yielded higher mean scores than those of

the "massed trained" teachers for:

(i) success levels in the competencies provided during

training,

(ii) attribution of these 1levels of success to training,

as well as for

(iii) the influence of these 1levels of success on their

overall level of science teaching.

However, the higher success, attribution and influence mean

scores of the '"spaced trained" teachers could be possibly
due to the fact that the "spaced trained" teachers received
science-specialist training in addition to their science
curriculum programme whereas the "massed trained" teachers
were the non-science-specialists and received only the science

curriculum programme.

Clearly, these conclusions can not be carried too far. The
only criterion of success employed here has been the teachers'
own perceptions of success. Conceivably, these perceptions
may have been distorted. Other 1less subjective criteria
might vyield different results Again there 1is no guarantee
of correspondence of 'standard' among the teachers. The
individual perceptions of standard may have been quite at
variance with one another. Finally, the small size of the
sample makes generalizations beyond the specific case hazard-
ous, if not impossible - an issue germane to the remaining
results also.

In the present study it is significant that process skills

featured predominantly among the competencies that were most
highly attributed to training by the first-year teachers
as a group. Among the 1C - 7 pertained to process skills.

Of these 7 - one (item 36) involved the evaluation of process

skill acquisition in children. Six (items 25, 26,28, 29, 30,
and 32) pertained to the teaching of process skills.
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Capability to perform all 7 of these competencies were
"very much'attributed to preservice training in science teach-
ing. Success levels in all 7 of these competencies were
reportedly "high" and levels of success in all of these 7
competencies were reported to have "high" levels of influence
on the overall 1level of success of the first-year science

teachers.

It is also noteworthy that - '"teaching pupils to observe
(item 26) - was among the 5 competencies whose success levels

were reported to have the highest 1levels of influence on

the overall 1level of success of the year-one teachers. This
last observation is not altogether surprising since the New
Zealand's Infant to Standard 4 Science Syllabus (which most
teachers used) 1is inquiry-based and process-oriented, and
the development of process skills such as '"measuring, class-
ifying, inferring, predicting outcomes" and the like, depend

predominantly on the pupils' ability to observe.

The other 4 competencies whose success levels were reported
to have the highest levels of influence on the science teach-
ing success of the year-one teachers were either concerned
with ( i) class management and control (items 10 and 11);

or (ii) programme and lesson planning (items 13 and
16).

These findings indicate that for both groups of teachers
positive transfer* of training was perceived to have occurred
with respect to the teaching competencies provided during

preservice training. This was however, clearly intended

since the overall objectives of the science curriculum training
programmes were the same as those of the New Zealand's Primary
Science Syllakus - Infants to Standard 4 (page412). While similar
intentions have not always been realized through training
programmes, Bronfenbrenner provides an explanation of why
they might be expected to be: -

The developmental potential of a sedting LA
increased as a funcition of the numben of supponi-
tve {Links existing betlween that setting and othen

settings, ... (Bronfenbrenner, 1979; p. 215).

* Montgomery (1953) also reported no significant differences between positive

transfer in subjects who received practice distributed over different time
intervals.
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Also, earlier theorists such as Thorndike and Woodworth (1901)%*
and Gagné (1962), as well as the research findings of Ellis

(1958 ) and Heath (1959) support the idea that positive
transfer is enhanced to the extent that elements within the
learning situation are the same as the tasks required in

the new situation.

If it can be assumed that the perceptions of the teachers
of their own success reflected to some extent "real" success,
it would appear that the close alignment of the overall
objectives of the training programmes to those of the teaching
situations into which the graduates of these programmes were
subsequently placed, facilitated positive transfer. It must
be mentioned too that both programmes of training were compet-
ency-based and preservice teachers did not "pass the course"
until evidence was shown that the desired competencies had

been acquired.

As a final note in this section the results obtained for
certain competencies warrant some discussion in their own
right.

First, the organizational structures of some schools prevented

teacher-use of certain competencies. Two teachers reported

that competency in collaborating with the Science Resource

Teacher was "not applicable" because there were none. For

the same reason, six reported competency in benefitting from

collaborating with the Head of Science Department was "not

applicable".

Second, Dbecause of the organizational practices of some

schools some teachers were not required to use certain compet-

encies. Three teachers were not required to write progress

reports for members of their science dasses because this was
done by the team-leader in charge of science. One other

teacher (teacher 15) reported never having to exercise her

* Reported by Bugelski (1956)
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own judgement over how to use the science syllabus. 1In this

particular case all science activities were planned by a
"science committee" (using the ideas submitted by all members
of the team). Following this, the science team-leader present-
ed the "introductory lesson" to all students in "the team-
teaching section", after which the other team-teachers took
their own particular groups for the (pre-planned) follow-

up lessons.

These findings of the influence of what Lundgren (1972) has
called '"frame factors" are in keeping with the theoretical
postulations of Morris (1969); the real-life experience of
Kohl (1971); the reports of Hanson and Herrington (1976);
and the research findings of Battersby (1981) which each
evince that the behaviours of teachers can be circumscribed
by the particular organizational or educational demands of

the schools.

Third, the developmental level of a class of pupils reportedly

prevented the use of certain competencies. Teacher 11, who
taught new-entry and infants, reported that helping pupils
develop concepts in science (item 24); teaching pupils to

hypothesize (item 31); or teaching pupils to experiment

(item 32) were '"not applicable" to her class level. According
to Piaget's theory of "Development and Learning", most pupils
at such an age would still be at the pre-operational stage
and thus be unable to perform "higher order" process skills
such as hypothesizing and experimentation. However, the
other teacher who taught new-entry and infants (teacher 5)
reported "average" amounts of success for items 24 and 32
and a "low" level of success for item 31.

As a point of interest, teacher 11 had a "well regimented"
class where the pupils generally "did as they were told"
whereas teacher 5 had a class with "a mind of its own" and
given to frequent digressions away from the task at hand.
For example during an activity session on "magpnetism", instead
of separating the objects (prepared beforehand by the teacher)
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into magnetic and non-magnetic groups all but a few members
of this class "went fishing" for magnetic objects within
the classroom and proceeded to pull their "catches" (chairs,
screws, keys, paper clips, other magnets etc) around the
room for the other members to view. Some class members also
succeeded in making magnetic boats (made from paper and pins)
sail on the surface of water in an a¢quarium as well as "up
the sides" of the adquarium. Whether a "free" classroom
atmosphere is more conducive to experimentation and concept
fo;mation in infants is a topic ripe for another research
project. However, according to Piaget himself (1964) the
research findings of Laurendeau and Pinard have shown that
the mental development of children can be '"systematically
delayed". Teacher 5, incidentally, was a science-specialist

and teacher 11 was not.

Fourth, for 1 general competency - using the science teaching

kit prepared at Teachers College - the year-one teachers,

as a group, were experiencing their lowest 1levels of success.
BExactly why this should have been the case is not known but
one probable explanation is that because of the predominantly
enquiry-based, "hands-on"* nature of the kit's activities,
the teachers themselves may not have had enough control over
the teaching situation as they would have 1liked. It must
be mentioned that the averaged scores of the entire group

of teachers indicated that - controlling pupils during science

classes - had the highest level of influence on their overall

level of success. Next highest in influence were - organizing
pupils during science lessons (item 10); planning the science
programme (item 13); preparing science activities (item 16);
and teaching pupils to observe (item 26). These competencies
are vital to the success of any inquiry-oriented teaching
which frequently necessitates independent pupil and/or group
work.

Finally, it would appear that the teacher's own knowledge
and understanding of science were not, they thought, the

major factors in determining their success as science teachers.

* Pupils' hands
** The preparation of a science teaching kit was primarily intended as an
exercise to develop the teachers' skills in preparing science activities

irrespective of whether or not these activities were subsequently used
in the classroom.

8

* *
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Although the averaged scores of both groups of teachers

indicated that their own knowledge and wunderstanding of

elementary school science had a "high" 1level of influence

on their science teaching success, their own ability to teach

science was thought to have a higher level of influence.
Attention now turns to a discussion of the results for pre-

service training in science teaching and the subsequent teach-

ing patterns of the year-one teachers.

Discussion - Teaching patterns

Lecturer-recommendations

At the particular Teachers College at which the first phase
of the study was conducted, emphasis was placed on preparing

teachers for the actual classroom situation. Consequently,

the overall objectives of all science curriculum programmes
(both massed and spaced) were identical to the overall object-

ives of the New Zealand's Primary Science Syllabus - Infants:
to Standard 4 (page 413 ).

Because of this, it was not surprising that "discovery learn-
ing" was emphasized as the desired teaching pattern for the

students of these programmes to adopt.

This preference for "discovery" teaching was also evident
from the results of the interviews with the sample of science
lecturers. The interview results revealed that the science
lecturers, as a group, placed the greatest emphasis on
operation (doing activities) about science - 39.6% of the

lesson time, followed by intellectualization (promoting under-

standing) about science - 23.74%, while very 1litte lesson

time (less than 3.5%) was recommended for giving information

about any transaction.

Similarly, for the teacher's role, the averaged recommend-

ations given by the lecturers favoured the teacher's dealing
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with small groups of pupils - firstly, as audience to small

groups (27% of the lesson time), secondly as the target of
small groups (18%); and thirdly as the emitter to small groups
(13%). This was followed by the teacher's dealing with
individual pupils (11% of the lesson time as the target,
7.9% as the emitter, and 7.1% as audience to individual
pupils). Finally the least emphasis was placed on the teach-

er's dealing with the whole class - whether the teacher was

the emitter, the target or audience to the whole class (the
averaged recommendations of the 1lecturers did not exceed
7.4% of the lesson time).

It must be remembered, however, that the use of descriptors
from the Adams' 1Instrument indicating the functional and
structural transactions was somewhat artificial when compared
with the "conventional wisdom of teaching". The Adams' system
was an analytic one with (abstract) categories 'logically'
derived according to "structure" and "function".* Operation-

alization of these categories (i.e. using them in practice)

entailed either:

(& ) the interpretation of observed behaviours in their
terms;
( ii) the translation of reported behaviours into their

terms (i.e. perceived and recommended behaviours);

or

(iii) in the case of the interviews, educating the inter-

viewee in the meaning of their terms.

The lecturers were therefore required to indicate the specific

amounts of lesson time which they thought elementary science

teachers should spend on 18 functional and structural trans-
actions, whereas, in the actual training sessions this was
not the case. During training, the recommended teaching
pattern was couched in other terms. The emphasis was always

on "discovery learning" and could be summed up by the follow-

ing, oft-repeated, injunction : -

* Discusszed 1in Chapter 3.
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Keep youn hands off the Learning situation
as much as possible and fLet the children
£ind out forn themselves.
During training sessions no time 1limits for example were

specified by the lecturers for transactions such as: -

information dissemination about organization,

- intellectualization about organization,

- operation about organization,

- information dissemination about sociation,

- intellectualization about sociation, or

- operation about sociation".

However, there was a strong emphasis on transactions which

could be classified as:

( i) "operation about science" - doing activities about
science;
( ii) "intellectualization about science" - getting children

to think, reason, predict, infer, and to answer "how"

and "why" questions; and

(iii) "the teacher as audience to small groups of pupils".

Conversely, teachers were enjoined to spend very 1little time

(i) giving information ,kand

( ii) dealing with the whole class.

Lecturer-practice

Most of the above "recommendations" were also prominent in
the actual teaching patterns of the lecturers. However,
because they were vested with the task of training would-
be teachers, the lecturers themselves were faced with a dual
objective - to provide the teacher-trainees with an instruct-
ional experience similar to the one advocated for use 1in
the schools' classrooms while at the same time providing

them with as much information as possible about the teaching

of science. This they did. The science curriculum training

sessions were predominantly activity-based. However, during
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activity sessions, while the teachers-to-be were occupied
with particular activities, the lecturers themselves were

busy giving as many "pointers" as possible about the teaching

of science - activities that are suitable or unsuitable for

children of a particular age group; activities that could
be used for motivating a class, or those that could be easily
integrated with other subjects; how to change the levels
of difficulty of particular tasks; questions that could
be used to encourage the development of certain process skills;
how to make teaching materials from "junk"; what kinds of
responses to expect, or not to expect, from children of
different age groups; how to make a particular activity

more open-ended etc, etc, etc.

These "pointers" were usually directed at individual students

but occasionally they were directed at an entire group of

students or at the whole class.

During activity sessions the lecturers were also busy answer-
ing students' questions about science teaching and attempting
to effect attitude changes in the students. Consequently,
the averaged amounts of lesson time spent during the teaching

sessions of the lecturers on:

(1) giving information about the subject matter,

( ii) giving information about organization, and

(iii) emitting to the whole class,

were appreciably higher than their averaged recommendations,
while the averaged amounts of lesson time spent by the lectur-
ers emitting to small groups or as the targets of small groups

were appreciably lower than their recommendations.

It is noteworthy however, that the 32.5% of lesson time that
was spent during the teaching sessions of the 1lectuers on

giving information about the subject matter was divided

thus : 20.7% - giving information about science teaching,

11.8% - giving information about science.




273

Additionally, although it may appear as if the 1lecturers
themselves spent a good deal of time giving information about
the subject matter, in essence, this was not necessarily
the case. According to the instrument used for the analysis
of classroom interaction in this study, whenever information
was given about the subject matter (etc) it was recorded

under information dissemination about the subject matter

(etc) irregardless of who was giving the information to whom

- lecturer to student, student to lecturer, or student to
student. Thus the functional patterns of the lecturers were

d etermined, to a certain extent, by the students whom they
taught. So also were their structural transactional patterns
- depending on how often they became the targets of individual

pupils, of multiple pupils, or of the whole class.

This finding is somewhat in keeping with those of Irwin and
Butts (1972) where the instructional behaviours of their
teachers were shown to be influenced by the children whom
they taught.

It is also noteworthy that all 1lecturers spent more time

emitting to individual pupils than emitting to either the

whole class, or to multiple pupils. This could possibly

account for the fact that the actual (averaged) amount of

lesson time spent by the lecturers emitting to small groups

was appreciably 1lower than their averaged recommendation

while the averaged amount of lesson time spent emitting to

individual pupils was appreciably higher than their averaged

recommendation.

The high (averaged) percentage of lesson time spent by the
lecturers emitting to the whole class (25.9% as opposed to

a recommended 7.4%) was particularly due to the fact that,
precedding every workshop session, there was always a seminar
in which the preservice teachers were not divided into groups
but were kept as a single unit. Because of this, whenever
a lecturer spoke to the seminar group - questioning , giving

information, etc - he was automatically emitting to the whole

class.
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Thus although the 1lecturers themselves tried to provide the
students with a teaching situation similar to their recommend-
ations, the design of the training sessions (seminar + works-
shops); and the basic objectives of the programme (equipping
students with knowledge as well as skills in science teaching,
and effecting attitude changes in the students) also played

a part in shaping their teaching patterns.

It must be mentioned too, that the attempts by the lecturers
to effect attitude changes in the students proved to be very
fruitful. All of the students in the sample reported a more
positive attitude towards the teaching of science after
science curriculum training than before. The following
comments, written by the students at the end of their science

curriculum courses, bear testimony to this fact:

Teacher 4:

My view eof science has changed censiden-
ably fLrem a veny nannow view, science
being 'leeking at spidens’, te a much
brneaden view, dincluding the develepment
of prnecess skills, attitudes, cemmunicat-
ion skills.....

Teacher 3:

When I entered the ceunse I Lheught ef
Prnimany Science as a dndied up natune
table and the nen-teuchable equipment
kept away 4in the Black cupleand. I knew
new that science can be, and sheuld ALe
a subbject that appeals a gnreat deal <Le
all childnren,

Teacher 9:

Have changed my epinien ef Science.
It’'s the finst time I’'ve Been successful.
Prnocess Skills ane mene meaningful Lhan
COZ + H,0 = H,CO,. Science 4isn’t my faveun-
<le subject a% a%ﬁ Qut it's nice te knew I
can teach it and net knew much aleut it.
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Teacher 10:

It's net all Physics and Chemistnyy;
it can fe interesting and werthwhile
in finding eul things I nevenr knew.

Teacher 6:

I feel that the emphasis 44 new en «a
precess skill appreach rnather than child-
nen feing given a whele hest ef FLacis
being knewledge enientated.

These findings confirm those of Christiansen (1971); Jaus
(1975); Campbell and Okey (1977); and Bethel (1981) where
it was found that teachers had more positive attitudes toward

the teaching of science after training for science teaching.

Attention now turns to the teaching patterns of the year-

one teachers.

Teacher-perceptions of lecturer-recommendations

The results of the study revealed that the averaged teacher-
perceptions of the patterns of teaching recommended by the
lecturers for elementary science teachers were very similar
to the (averaged) recommendations made by the 1lecturers
(Figure 35). The perceptions of group 1 showed very close
resemblances to the averaged recommendations of their lecturers
(lecturers 1 and 5) for 6 of the 9 functional transactions
as well as for 6 of the 9 structural transactions (Figure
36). For group 2 the averaged perceptions showed close
resemblances to the averaged recommendations of their lectur-
ers (lecturers 1-4) for 8 of the 9 functional transactions

and for 5 of the 9 structural transactions.

From these results it is evident that both groups of year-
one teachers, to this extent, "received the message" of the
training programme even though the "message" was not spelt

out by the lecturers in exact percentages of lesson time.
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Moreover, these same teachers retained this "message" and

were able to reproduce it after they had spent 6 months as

year-one teachers.

There are two implications here. Firstly, incidental learning
took place. The close alignment of the averaged perceptions
of both groups of teachers to the actual (averaged) recommend-
ations of their respective 1lecturers would suggest that,
during the training programmes, the teachers acquired inform-
ation over and above what was actually said by the lecturers.

In other words they were able to ascertain certain values
held by the lecturers and reflect them back in the somewhat

artificial (time-based) terms of the current study.

Secondly, what ever "message" was learned from the training
situation was able to be stored, and reproduced by the teach-

ers after a period of 6 months had elapsed. This finding

confirms that of McDougall (1958) where, after a period of
4 months, subjects retained, and were able to apply, underly-
ing principles of previously 1learned materials although,
recall of the general knowledge of the original 1learning

had decreased.

Over and above this finding, Jones and Kohler (1958) found
that subjects tend to retain 1learning materials which are
compatible with their own particular beliefs. This phenomenon
would appear to be operating in the case of these first-year
teachers.

Teacher-recommendations

The findings of this study showed that, for both groups,
the averaged perceptions of teaching patterns that should
be employed by elementary science teachers closely resembled

firstly, their averaged perceptions of the recommendations

of their lecturers, secondly, their averaged perceptions
of the actual teaching patterns of their lecturers, and third-

ly, the averaged recommendations of their respective lecturers
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(Figures 52 and 53).

The question then, 1is whether or not the recommendations
of the teachers themselves were the result of science
curriculum training or whether the teachers possessed these
particular beliefs on entry to the training programme? There
are 2 factors which suggest the former. Firstly, it is very
significant that the teachers'overall recommendations should
resemble both lecturer-recommendations and lecturer-behaviours
since this, in effect, constituted the "message'" of the train-
ing programmes. During all such sessions, although there
"

was a "do as we say" message, there was also a decidedly

"do as we're doing" emphasis.

Secondly, it is also highly significant that, of the 3 teach-
ing patterns which the averaged recommendations of both groups
of teachers resembled most - the greatest degree of similarity
was found between the averaged recommendations of the groups

and their averaged perceptions of the recommendations of

their respective lecturers.

These two factors coupled with the written comments of the
students (already discussed) would suggest that the training
programme itself was at least partiaily responsible for shap-
ing teaching patterns considered desirable by the two groups
of teachers.

Teacher-perceptions of lecturer-transactions

Although the averaged perceptions of both groups of teachers
showed close resemblances to the averaged functional and
structural recommendations of their lecturers, their averaged
perceptions of the actual teaching patterns of their lecturers
were not as accurate. In the case of group 1, the averaged
perceptions showed close resemblances to the averaged transact_
ions of their lecturers for 7 of the 12 functional transact-
ions but varied significantly for 6 of the 9 structural trans-

actions (Figure 41). The same was true for group 2 except
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that, for functioal transactions, their averaged perceptions
were similar to the averaged transactions of their lecturers

in only 6 of the 12 cases (Figure 43).

One probable explanation for this phenomenon is that, during
training sessions, what the lecturers said may have been more
obvious to the 1individual student than what the lecturers
did - particularly during activity sessions. During all
such sessions the students worked in groups while the lectur-
ers moved around from group to group sometimes talking to
individual group members, sometimes to the entire group and
sometimes addressing the whole class. Consequently, the
individual teacher's perception of the behaviours of the
lecturers would be somewhat circumscribed by his or her own
preoccupation with the 1learning task. Further, whether or
not anyone can accurately observe behaviour is 1likely to
be a factor of experience at doing so, or training to do
so. A number of researchers in the Flander's tradition,
have demonstrated that teachers trained in Flander's Interact-
ion Analysis become more skilled at applying (desirable)
Flanders defined behaviours (see Dunkin and Biddle (1974).
This is not to imply that role modelling does not and can
not take place as some of the later findings will indeed
suggest, merely to make the point that role modelling might
well be facilitated by systematic training in the modelling

process.

Teacher-perceptions of "pre-college" teacher-transactions

The results of the study revealed that both groups of teachers
perceived the teaching pattern of their "pre-college" science

teachers to be one predominated by:
( i ) information dissemination akout the subject matter
(40 -47.1% of the lesson time) and

( ii) teacher-talk that was addressed to the whole class

(46-53%), with relatively little operation about science
(10.4-12.9%), or intellectualization about science
(11.6-13.1%) (Figure 46.2).
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This predominantly teacher-centered approach was particularly
marked inthe case of the perceptions of Teacher 18 (Appendix
L) where 100% of the class time was perceived to have been

spent by his "pre-college" science teachers emitting to the

whole class. Similarly, this same teacher perceived that

his "pre-college" science teachers spent 80% of the lesson
time giving infomration about science and 20% giving informat-

ion about organization. It must be mentioned that this part-

icular teacher received his "pre-college" science teaching

some 25 years prior to his entry to Teachers College. The

perceptions of some of the more recently-schooled teachers
however, were not very markedly different - teachers 3, 5,
12, 16, and 17 (Appendix L).

For both groups of teachers the perceived patternsof teaching
that were practiged by their "pre-college" teachers were mark-

edly different from either:

( i ) the patterns employed by their respective lecturers,
( ii) those recommended by their lecturers,
(iii) those recommended by the two groups of teachers, and

( iv) those employed by the two groups of teachers.

Moreover, in some respects, the perceived '"pre-college"
patterns were directly opposite to the recommendations of
both 1lecturers and teachers where the emphasis was on an

activity-based pattern of teaching (operation about science)

with little information dissemination about science and little
emitting to the whole class.

First-year teachers; Actual transactional patterns

Of the 6 teaching patterns with which they were compared,
the averaged teaching patterns of both groups of teachers

resembled mostly the actual teaching patterns of their

respective lecturers. Moreover, on an individual basis:
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( i ) the (averaged) functional patterns of 15 of the 20

teachers resembled the averaged functional patterns

of their respective lecturers; and

( ii) the (averaged) structural patterns of 18 of the 20

teachers resembled the averaged structural patterns

of their respective lecturers (Appendix N).

From this it would appear that the teachers modelled the

teaching patterns of their respective lecturers.

This is a seemingly strange phenomenon since, for both groups
of teachers, their concepts of how elementary science should

be taught resembled most closely their perceptions of the

recommendations of their lecturers. The question could be

asked "why is it that their actual teaching patterns are

closer to the teaching patterns employed by their lecturers?"

According to Gagné (1970) concepts are usually acquired by
"verbal means" and it is possible to acquire a concept without
necessarily acquiring the ‘"operational meaning" of that

concept. More precisely he states:

Concepr may Le aneused Ly venbal means

o . In human 6eings thein meanings
arne almest always Lased en venbal chains.
But te fbe accunate teels fen thinking albeut
and dealing with the nreal wonld, cencepts
must be nefenable te actual stimulus situat-

iens. These previde them with an "epenatien-
al” meaning that can ceme ne ne ethen way.
(p. 179).

Although it is evident that the year-one teachers acquired
the concept of elementary teaching that was recommended by
the lecturers, in the actual classroom situation they largely

followed the concrete example of the pattern of science teach-

ing employed by their lecturers. However, in some respects,
the actual transactions of the teachers were more in keeping

with the recommendations of the 1lecturers. Explanation

follows.
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The averaged teaching patterns of the two groups of teachers
showed appreciable variations from the averaged teaching

patterns of their respective lecturers in the following areas:

( i) For functional transactions, 1less time was spent by

both groups of teachers on information dissemination

about science and intellectualization about science

while more time was spent on operation about science.

( ii) For structural transactions, 1less time was spent by

the two groups of teachers emitting to individual

pupils and emitting to the whole class and more time

was spent as audience to multiple pupils.

The lower amount of 1lesson time spent during the teaching

sessions of both groups of teachers on information dissemin-

ation about science could be accounted for by the fact that

the teachers talked less than the lecturers did during activity

sessions.

Whereas the objectives of the training programmes necessitated
more lecturer-talk, the teachers were not similarly constrain-
ed. Hence they were able to adhere more to the recommended

"discovery approach" to instruction where activities about

the subject matter were strongly advocated. The lower amount
of teacher-talk (in the case of the 2 groups of teachers)
could also account for the fact that less time was spent

by them talking to the whole class and emitting to individual

pupils. The relatively high amount of 1lesson time spent
by the two groups of teachers as audience to small groups

of pupils was directly due to the "hands-on"* approach with
which they conducted their lessons. In using this approach
their pupils were allowed to spend the greatest proportion

of lesson time on operation about science while the teachers

moved around attending to small groups of pupils, clarifying
pupils' ideas or answering pupil-questions when requested

either by individual pupils or by small groups of pupils.

*

pupils' hands



The 1lower amount of 1lesson time spent during the teaching
sessions of the 2 groups of teachers on intellectualization
about science could probably be due to the age differences

in the students who were taught by the lecturers and those

who were taught by the teachers - i.e. it could be possible
that College students are more capable of intellectualizing
about science than are their elementary counterparts. Adams
and Biddle (1970) found more intellectualization about

relevant matter in grade XI pupils than in grade I pupils.

Nonetheless, a small dilemma does remain. When the science
lecturers wanted to educate their teachers about teaching
practices, they tended to revert to an information disseminat-
ion mode. What is more, on the evidence here, it worked.
One wonders if these year-one teachers will eventually become
anxious about the amount of science knowledge received by
their pupils and if then they may (wish to) employ more direct
teaching methods.

Having discussed the general findings of the study with
respect to the teaching patterns of the year-one teachers
attention now turns to certain specific findings about the
classroom behaviours of teachers which either coincide or
disagree with the findings of this study.

Other Research

Findings of this study regarding classroom interactions

parallel the findings of similar studies in the following
areas:

(i) "Classroom groups spend most (50 percent) of their time on

relevant subject matter (Adams and Biddle, 1970)", *

In the case of this study however, about 90% or more

of the lesson time was spent on relevant subject matter.

Fi_ndings_—in this chapter for Adams and Biddle (1970); Gump (1967);
Lundgren (1972); and Perkins (1964), are all taken from a review of
classroom interaction studies by Dunkin and Biddle (1974).
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( ii) "Longer incidents (exchanges) are more likely to concern

relevant subject matter; shorter incidents (exchanges)

are more likely to concern organization and sociation .
(Adams and Biddle, 1970)".

(iii) 'Less time is spent by classroom groups on Qrganization
than on relevant subject matter but more time is spent
on organization than on sociation’' (Adams and Biddle,
1970).

( iv) 'Little time is spent by classroom groups on sociation’
(Adams and Biddle, 1970). This finding also parallels
that of Perkins (1964) where reportedly,'little time"
was spent by teachers, as "socializing agents".
Power (1977) also observed that from the results of

"pre-1973 studies" on classroom interactions:

Classneems e « . appean as affective
desenis, pradise and cnditdicism  Boith
a0 Leing guite nane . . . .

( v ) "Small groups are associated with higher pupil involvement

than is the total classroom group (Gump, 1967)".

( vi)"Teachers address individual pupils . . . more often

than they address pupil groups (Gump, 1967)".

(vii)'The teacher's role can be affected by the subject
matter'(Adams and Biddle, 1970). In their study they
found that teachers talked more during Mathematics
lessons than during Social Studies lessons.In this study
it was found that when science was not integrated

with other subjects there was more operation about

relevant subject matter, little information disseminat-

ion about the subject matter, and that teachers spent

more time as audience to small groups of pupils (see

for example the teaching profiles of teachers 1, 4,
5, 12, 14 and 17 - Appendix F). However, when science
was integrated with Social Studies or Story (as was
the case with teachers 8, 15, and 20 - Appendix F)

there was, on an average, considerably more information
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dissemination about relevant subject matter, less

operation with the subject matter and less time spent

by teachers as audience to small groups.

(viii) 'The role of the teacher can be affected by the forémat
of the 1lesson' (Lundgren, 1972). Inthe present study it
was found that lessons involving field trips (Teachers
10, 11, 12 and 17) followed an established pattern:

a) a preparatory lesson about the "objectives" of the
field trip and the "code of pupil conduct";

b) the field trip itself; and

c) one or two "follow-up" sessions for discussion

and consolidation of information acquired from
the field trip.

Generally, field trips were high in operation about relevant

subject matter and low in teacher talk. There were also

more group discussions and more independent pupil investigat-
ions.

Lessons immediately before field trips tended to be high

in information dissemination and teacher-talk. Those follow-

ing field trips varied according to whether or not there

was :

( i ) a general discussion,

( ii) individual or group presentation of information gener-
ated from the field trip , or

(iii) further work (operation) with collected materials.

In certain cases the findings of this study have shown apprec-
iable agreement with those of Adams and Biddle (1970).
However, certain findings of this study appear to contradict
some of the Adams and Biddle findings particularly in the
areas of teacher role and pupil operations. In the Adams
and Biddle study, teachers were found to emit for about
50% of the time and seldom occupied the role of "audience".
Pupil groups, on the other hand, were found to spend little

time performing operations. In this study the 1lessons of
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most teachers were predominated by pupil operations about

the subject matter and by teachers occupying the role of

"audience to small groups".

In science, however, there apears to be a trend towards
more student involvement during classroom sessions. In
his "Critical Review of Science Classroom Interaction Studies"
Power (1977) observed that, particularly in 'Post 1973’
studies where teachers used less ‘conventional® curricula,
there was a notable shift from the usual teacher-centered

approach to teaching to a more student-centered approach.

Attention now turns to the educational implications of the

findings of this study.

Educational implications

Despite the small sample size (Lecturers: n = 5; teachers:
n = 20) and the restriction of present study to the science
department of a single Teachers College the research has
generated an appreciable amount of information which could
be of wuse to teacher- educators and educational planners
alike.

Firstly, the findings of the study imply that both massed
and spaced activity-centered training could be regarded
as effective means of bringing about teacher acquisition
and subsequent use of specific competencies. This assertion,
though supported by the year-one teachers' own testimonies,
is not solely based on them. If the subjects' evidence
of their ‘'"pre-college" science education experience is
correct, then given the vast difference between these earlier
experiences and their own subsequent teaching performance,
one must conclude that something intervened to bring it
about. Reason would suggest that, given the similarity
between College training and teaching performance, that
the effective intervening variable was the College training.
To put it quite simply, training does make a difference
- and in this case apparantly a substantial one. If this
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is the case, then relatively short periods of activity-

centered training (refresher courses, summer workshops,
inservice and preservice bprogrammes) might be expected to
effect teacher acquisition and use of specific skills and
competencies. This point has also been supported by the
research findings of Schmidt (1969) and Freyberg et a«f ,,
(1974).

Secondly, role modelling, coupled with massed or spaced
activity-centered training, appears to be an effective means
of developing specific teaching behaviours in teachers.
The reports of several studies (Bandura, 1969; Bandura
and Walters, 1970 and Freyberg et «f., 1974, attest to
the fact that individuals may (consciously or unconsciously)
acquire specific behavioural patterns after only relatively

short periods of exposure to models.

Thirdly, the findings imply that College lecturers should
try to"practie@ what they preach" because teachers may well
tend to model the behaviours that they exhibit, perhaps
even more than the Dbehaviours the trainers verbalize.
Although the teachers in this study showed clear evidence
of having acquired the concept of the teaching patterns
that were recommended by their lecturers, and although their
teaching patterns did show some resemblances to their own
recommendations, in the natural classroom situation they
(largely unconsciously) followed the concrete examplesof their
lecturers' behaviours. This 1is consistent with the points
made by Peck and Tucker (1973) and the research findings
of Bryan and Walbek (1970). Students apparently tend to
follow the actions of their instructors rather than their

words.

Fourthly, the findings of this study would suggest that
when teacher—training (massed or spaced) is closely aligned
to the objectives of the schools in which the teacher-
graduates will subsequently be placed this makes for

positive transfer of training in the case




287

of specific skills, competencies, and teaching behaviours

- at least as far as the teachers themselves perceived it.
This finding not only gives credence to the '"identical
elements" position with respect to positive transfer (advo-
cated by Thorndike and Woodworth, 1901;" Bronfenbrenner,
1979; and Gagné, 1962) but also supports the findings of Yum
(1931); Ellis (1958), and Heath (1959),.

Fifthly, it would appear that when the skills and competenc-
ies presented during training are the same as those which
are required by teachers in the classroom the overall level
of classroom success of teachers 1is enhanced. Not only
did both groups reportedly use the competencies provided
during preservice training, but both groups of teachers
also reported that the use of these competencies did enhance
their overall level of success as science teachers. Moreover,
they also reported that preservice training enhanced their

own confidence, skills, motivation and ability to teach

science, as well as their attitudes towards the teaching of
science. This could be due particularly to the fact that
the objectives of the training programmes were identical
to those of the schools' syllabus, and the skills and compet-
encies provided during training were largely those that
were subsequently required by the teachers in the context

of the classroom.

Finally, the findings show that year-one teachers do request,
and use the advice of peer and supervisory teachers. There-
fore if, during the induction year, teachers are assigned
supervisory teachers who are sympathetic to the objectives
of the training situation,* this could not only serve as
a means of reinforcing what was taught at Teachers College
but could also provide a 1link in the classroom situation
similar to that in the training situation and hence

facilitate positive transfer.

* A recommendation similar to that made in the 1980 "Report of the

National Inguiry into Teacher Education", Australia. Australian
Government Publishing Service, Canberra, 1980.

+ Reported by Bugelski (1956)
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Limitations of the Study

The generalizability of the results of this study is severely
limited by the smallness of sample size - Lecturers : n
= BE group 1: n = 7; and group 2: n = 13, It is also
governed somewhat by the fact that for certain transactions,
the averaged scores were derived from individual lecturer

or teacher-scores and the ranges were sometimes wide.
Consequently, the findings of this study may complPment
similar findings of other studies. Where they contradict

others the case must remain unproven.

Conclusioﬁs of the Study

Within the above mentioned limitations, the general conclus-

ions that can be drawn from the study are: -

( 1) The first-year treacher did

a) percﬁive that they practiged the competencies
provided during preservice science curriculum train-
ing;

b) attribute capability to practice these competencies
to preservice training; and

c) indicate that the practicing of these competencies
enhanced their overall level of success as science
teachers.

( ii) Both the "massed trained" and "spaced trained" teachers
did perceive that preservice science curriculum train-
ing enhanced their own attitudes, abilities, confidence

motivation, and skills in the teaching of science.

(iii) The teachers did attribute their own teaching patterns
to preservice training as well as to other factors
including:

a) the behaviours of College, '"pre-college", and peer
teachers,
b) the policies and expectations of schools;

c) University and work experience; and
d) their own particular styles of teaching.
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( iv) Preservice training in science teaching did, in this
case, effect positive teacher attitudes towards the

teaching of science.

( v ) Preservice training in science teaching did appear
to influence the teachers' own perceptions of how
elementary science should be taught.

( vi) Although teacher-perceptions of the recommendations
of their 1lecturers did appear to influence their own
concepts of how science should be taught more than
the actual behaviours of their lecturers, the behav-

iours of their lecturers did appear to have influenced

their own teaching patterns more than their own recom-

mendations.

(vii) Both massed and spaced enquiry-oriented, science
curriculum training did appear to be effective means
for ensuring teacher-use of competencies provided

during preservice training.

(viii) Inguiry-oriented science curriculum training did appear
to be an effective means of promoting teacher acquisit-
ion and use of process skills,

( ix) Role modelling did appear to be an effective means

of promoting specific teaching behaviours in teachers.

( X ) positive transfer of training did appear to have
resulted from programmes of training with the same
objectives of the syllabus which the graduates of

these programmes subsequently used.

( xi) The teachers' ability to control pupils during science
classes did appear to have the highest 1level of

influence on their overall level of success as science

teachers.

(xii) The teachers' own knowledge and understanding of

science did appear to ke less influential on their

science teaching success than was their own ability
to teach whatever science tney knew.
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Whatever the force of the conclusions drawn from this study
- and they have the capacity to lend support to some theoret-
ical positions e.g. role modelling and transfer of training
effects - the study can only be regarded as an elaborate
pilot study. As such it has served to indicate some potent-
ial "explanations" of the relationship between teacher train-
ing and subsequent teacher performance. Should further
research - no doubt more specific in orientation -
corroborate the 1leads given, subsegquent improvement in

teacher training might well result.

The Appendices and Bibliography of the study follow in Volume
2.
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ADDENDUM

A review of the study and its findings after completion
suggests that several points are worth making in retrospect.
They follow:

1. The Competencies Concept

In the study the word "competencies'" was used as a label
convenient to describe the set of understandings, skills
and attitudes that the science teacher training scheme
operating at that one Teachers College, was actually
seeking to impart. Surprisingly, the selection of an
appropriate, and relatively simple label proved rather
difficult. 'Behaviours', 'skills', 'techniques' - all
were insufficiently comprehensive while a combination
such as the conventional 'understandings, skills and
attitudes' seemed unwieldly. Given the nature of the
derived set of 'competencies' (see page 73) which was,
it must be admitted, a rather eclectic combination of
types, the 1label 'competencies' seemed at the time as
good as any. It still does. However, the word
"competencies" runs some risk of inviting an association
with the '"Competency Teaching" concept which has of
recent years enjoyed some vogue. The point should be
made that any association is not, and was not deliberate-
ly intended. It follows then, that issues relating
to the levels of 'competencies' reached, and how they
were reached, while no doubt of interest, were not

matters of direct concern to the thesis.

2. Teachers' understanding of competencies

Part of the empirical work of the thesis entailed drawing
inferences about specific 'competencies', viz the extent
to which teachers thought they had achieved competency
and the extent to which they attributed their 'competenc-

ies' to prior experiences of various kinds.



It is not necessarily the case that all respondents
saw each specific 'competency' in the same way. In
other words, definitions of the reality of each 'compet-
ency' may well have varied. Leaving aside the phenomen-
ological argument that has raged and continue to rage
in philosophy and sociology over alternative interpret-

ations of reality, several comments are worth making.

First, the subjects of this study were reporting on
their own perceptions. To that extent the issue of
variability is of less moment than if the competencies

themselves were under examination.

Second, and more importantly, there are grounds for
believing that there may well have been a certain amount
of definitional consistency across the subjects. All
teachers in the sample received the same training.
This training was professed to be deliberately directed
at the 47 'competencies' outlined in Chapter 4. Variat-
ions in teacher-understanding of the various 'competen-
cies' might reasonably be expected to be considerably
lower among the present sample than among teachers not

subjected to this specific type of training.

Massed and spaced training

Education as a subject owes allegiance to a number of
parent disciplines - psychology, philosophy, sociology
to name a few. In each of them, specialised terminology
has evolved, based often on the adaptation of everyday
words. Once 1incorporated into the disciplines they

are often regarded somewhat territorially.

The first of the retrospective comments above illustrated
the point with respect to 'Competency Teaching'. In
a similar vein, the terms 'massed' and 'spaced' training
have been used in the present study in a nonspecialised
way to designate the two systems of training in vogue
at the specific Teachers College. They have no affinity
with the earlier and established psychological usages

of "massed" and "spaced" training.
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Further, in labelling the two types of training in this
way, clearly only one feature was highlighted - the
duration of the two respective forms of training.
Obviously duration was not the only dimension on which

the two types of training differed.

At the College provisions were made for students to
specialize in specific areas. The assumption was
that indepth study in a particular area leads to
competence and confidence that would stand the fledgling
teacher in good stead. Students opt for specialist
areas according to their interest. Within the College
organization, a number of students who have an inclinat-

ion towards science, select science as their specialist

subject. (Others for example, select Social Studies,
Art or Physical Education). For students who do
select science it is apparent that the kind of

experience provided is more intensive and extensive
for the simple reason that it is spread over 2 years
and entails much more time. However, students who are
not specializing in science are obliged to take a
concentrated course designed to give them a fundamental
preparation for science teaching. This course (in the
case of this study) was characteristically located
shortly before the students graduated and went to their
first teaching vyear. Accordingly there were certain
differences between the two groups of teachers viz:

(i) 'Spaced' training was presented to volunteers
while 'massed' training was provided to student ’

'conscripts'.

( ii) Conceivably, the science education backgrounds
of the 'spaced'' trained teachers influenced
whether or not they volunteered for the science
specialist course and may also have influencedj
their motivation to teach science their attitudes
towards the teaching of science as well as

their teaching behaviours.
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(iii) The <close proximity of training to the first
teaching year of the non-specialists may have
played some part in determining the extent to
which they incorporated their training in their

teaching practices.

The existence of such factors and the possibility of
interaction among them imply that explaining performance
differences between the two groups in terms of the
'massed' or ‘'spaced' nature of their training should
be undertaken with caution.

Interpretation of Rating Scales

The numerical scale used to apply to the degree of
perceived success, attribution, and influence (Chapter 4)
diverges from conventional ©psychometric practice. A
more conventional interpretation would have led to scores
between the levels of: 2.5-3.4 being regarded as
'average'; scores of 3.5-4.5 as 'high'; and of 4.5-
5.0 as 'extremely high'. When this interpretation is
made, the general picture that emerges from the findings
appears somewhat more conservative than that presented

in the general body of the study. Viz:

( i ) The averaged responses of the year-one teachers

as a group indicated an '"average" amount of

perceived success in the 47 'competencies’
(general competencies - 3.3; personal (teacher)
attributes - 3.3). This was reported to be
'partly' attributable to training - mean ratings

of 2.8 and 2.9 for general and ©personal
'competencies' respectively. Reportedly, perceiv-
ed success levels in the 40 general competencies
had an '"average" level of influence (3.4) on

the teachers' perceived overall level of success

in science teaching. Perceived success levels
in the 7 teacher-attributes were reported
to have a "high" mean level of influence - an

averaged rating of 3.8 (see Tables 4a and 4b,
Chapter 4).
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(ii) The mean scores for group 1 indicated an "average"
amount of perceived success (3.4) for the 40
general 'competencies'. This was partly attribut-
ed to preservice training (3.0) and was reported
as having had a 'high' 1level of influence (3.5)
on overall reported success as science teachers.
For the 7 teacher-attributes, the mean scores
of group 1 indicated a 'high' amount of perceived
competence (3.6) which was 'highly' attributable
to training (3.5). It was also reported as having
had a 'high' level of influence of their overall
success in science teaching (4.0) see Table 5a
and 5b.

(iii) The mean scores for group 2 indicated an average
amount of perceived success for the 40 general
'competencies' (3.1). This was partly attributed
to preservice training (2.7) and was reported
as having had an 'average' 1level of influence
on their reported success as science teachers
(3.3) See Table 6a. For the 7 teacher-attributes
the mean scores of group 2 indicated an 'average'
level of competence (3.2) which was partly attrib-
uted to training (2.6). It was also reported
as having had a 'high' 1level of influence on
their overall success in science teaching (3.7)
See Table (3b).

This alternative interpretation means that while 1in .
the second case the results are less positive, than in the
former case nonetheless,the rating scale allows for greater
discrimination between scores in the upper and lower

levels of the scales.

Teaching Patterns

In a study like the present one where the potentially
influential wvariables are many and may reasonably be

expected to interact in complex ways, a number of possibly
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influential wvariables may perforce be neglected. It
is fair to say that the influences of cognitive levels
of, (i) teacher trainees as students in the classes of
their lecturers and (ii) children as pupils in the class-

es of the (now) teachers were not taken into account.

It was assumed that given the nature of science, the
universality of "discovery learning'", and the philosophy
of training embraced, the patterns of teaching behaviour

in the two contexts would be (or even should be) similar.
The influence of cognitive differences then was not
allowed for. Its subsequent investigation might prove

valuable.

Effects of variability Amongst Observations

Inevitably when a phenomenon as complex as teaching
behaviour is under consideration, the gquestion arises
as to whether the behaviour sampled was truly represent-
ative of the teacher involved. It is probably true
to say that no study has ever addressed fully this vexed
question. Whatever behaviour is sampled 1is often -
taken to be representative. In the present study, the
small number of observations per subject (three in the
case of the lecturers and two in the case of the teachers)

does not warrant generalization.

However, to compensate for the limited degree of behav-
iour sampling, an attempt was made to maximise between-
observation differences for the lecturers. This was
done by selecting the first, middle and final teaching
sessions for each lecturer - a "seminar", a "workshop"
and a '"discussion" respectively. The effect was to
yield a certain amount of artefactoral difference between
the profiles generated. The subsequent "averaging"
of the three types of observation would produce, it

was thought, a picture closer to the norm. Nonetheless,
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a certain amount of caution is needed in concluding
whether a specific lecturer's teaching style has been
captured - a point salient to the teaching profiles
of the year-one teachers as well. It should be recognis-
ed too that the effect of averaging the separate class
behaviours of the lecturers tends to increase the likeli-
hood that these profiles, in comparison with others
would be similar rather than different - another artefact

of the methodology.

Conclusion of the Study

While the findings of the study were qualified from
time to time throughout the report, there may be some

point in drawing attention to the following:

(i) The sample size was small - lecturers= 5; group

1 = 7; group 2 = 13.

( ii) Whether the "true" teaching patterns of either
lecturers or teachers were captured by the analys-

is of 2 or 3 teaching sessions is problematical.

(iii) In certain cases the actual (average) teaching
profiles of both 1lecturers and teachers were

compared with profiles derived from the perceptions

of the lecturers or teachers.

( v ) The interpretations made of the rating scales
of success, attribution and influence scores,
in departing from conventional pyschometric
practice, had the effect of making the results
generally a little more positive.

In view of this, conclusions regarding the teach-
ers' self-reported; (a) success levels in tompet -
encies' (b) attribution of success to training =
and (c) 1influence of success levels on overall
teaching, need some qualification. While there
is no need to change the interpretations that
were based on the study's scaling system the

impression gi«en per™ s ought to be uwode -d



291 h

so that it would not be interpreted that the
degree of effective training was more than it
was. This point should be borne in mind partic-
ularly in the case of conclusions i, ii, vii,

X, xi, and xii - pages 288 and 289.

The fact that the mean success, attribution,

and influence scores of the 'spaced' trained
teachers were, in a few cases, only slightly
higher than those of the 'massed' trained teachers
and that the spaced trained teachers were 'science-
specialists' should also be borne in mind. How-

ever, irrespective of whatever may have influenced
the 'massed' trained and 'spaced' ‘trained groups,

the findings still hold that the perceived success,
attribution and influence mean scores of the
'spaced' trained teachers were higher than those
Qf the 'massed' trained teachers for both general

and personal 'competencies'.

On balance then, although the conclusions of this study
stand in their own right, they should be weighed in
light of the points outlined above. The caution should
also be repeated that any generalization of results

would be hazardous.
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