4.1
4.2
4.3
4.4
4.5
4.6
4.7

CHAPTER FOUR

THE PROCEDURE

‘THE SAMPLE

THE TOOLS

PROGRAMMING THE TEACHERS

OBSERVER TRAINING

TESTS ADMINISTRATION

TEACHING AND OBSERVATION OF TEACHING
ACHTEVEMENT TEST ADMINISTRATION



70

CHAPTER FOUR

THE PROCEDURE

In this chapter is presented a complete methodological
approach adopted by the investigator to collect the data needed
to get possible ansvers to the problem raised in the present
study. OSequentially, the methodological approach requiredl
(a) obtaining three different verbal teaching behaviour patterns
to4represent three treatments, (b) exposing three different
groups of students to the above three treatments, and (c¢) measur-
ing students' achievement in terms of instructional objeétives
after the tréatments were over, under conditions as much conﬁro-
lled as possible. Operationally, the methodolbgical approach
required completing a number 6f steps. Detailed discussion of
these steps, which forms the body of this chapter, now follovws.
The numerical orders assigned to the different steps seek clear

presentation and do not necessarily imply a Sequence.

4 .1 STEP T -~ THE SAMPLE
(a) - Teachers :

Originally a 1ist of names of all 19 inservice trained

scilence graduates who were teaching general science to 7th class
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as regular teachers in Hindi medium boys' Higher Secondary
Schools at Ajmer was prepared. From this list, 12 teachers.
were Selected on the basis of (i) leﬁgﬁh of teaching experience
below 3 years, (ii) male feachers and (iii) willingness %o par-
ticipate in the study. Thereafter, two lessons on two bopics
other than those to be taught during the study for each of the
12 teachers were observed using the observational system
developed for the present study. The classroom interaction of
these teachers matched for the verbal teaching behaviour patterns
revealed that, except for one teacher, the patterns were very
similar for rest of the teachers, For example, the patterns of
these 11 teachers were characterised by very small amount of
confirmatory feedback (range 1.4 to 2.3%), small amount of
cognitive memory questions (rangé 3.9 to 4.5%), practically

no divergent and evaluative questions and g lérge amount of
lecturing (range 63 to 66%). Some may argue that matching of
teachers on similarity of wverbal teaching behaviour patterns
was not essential since the design of the stu@y called for
inducing systematic variations, through programming, in these
patterné. But this step was taken in order to guard against
any possibility of control group teachers, by chance, showing
the verbal teaching behaviour patterns not very dissimilar to
%hose the investigator wanted teo manipulate in E, and E, groups
of teachers., Of ;he 11 teachers thus selected, one had to be
dropped because his ﬁeadmaster could not spare him. Of the 10
tgachers thus left 9 were fandomly selected. These 9 teachers
were then randomly assigned to three groups of three teachers

each (Control group, C, BExperimental group 1, E, and Experimental
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group 2, E,). These nine teachers thus selected belonged to 5

schools.,
() Students :

VII class boy students who were taught general science
in their respective classes by the nine teachers selected as in
(a) above represented the sample of learners. In other words,

Vli class students who were taught general science in their
regular sections by these teachers served as nine groups of
learners! samplé. Like their teachers they belonged to 5 schools.
Two sections of students belonged %o each of the four schools
whereas one section belonged to the 5th school. AS a result of
this random sampling, the distribution of teachers in 9 sections

of five schools is given in the following table :

Table 4.1

Distribution of Teachers in Schools

Se1 Treatment
chool .
E1 group Ez group . C group
teachers téachers tegachers
1 1 - ) 1
2 1 1 -
3 - 2 -
4 1 - 1
5 - - 1
Total 3 3 3

Having more than one treatments in the Same school
created the proﬁlem of contamination between groups of students.

Since complete isolation was not possible, administrative steps
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such as teachers' neutrality, avoiding assigning home work,
avoiding announcing the purpose of the study as well as evalua—
tion at the end of eight lessons were taken to minimise the

influence of contamination.
4.2 STEP II - THE T00LS :

In accordance with the design of the study, measurement

of the following variables were considered necessary :

(a) level of previous knowledge of the students -
) one covariate,
(v) level of intelligence of students - another
' COVariate?
(c) level of students achievement -~ as product variable, and
(dj ' verbal teaching behaviour patterns as treatment

variaebles.

In the paragraphs thatvnow follow are presented s
discussion on the tools developed or selected for the measure-
ment of the above variables. The discussion of each tool,
consists of, first, a theoretical rationalé in defense of the

tool used in this study and, then, the description of the tool.

(a) Previous Knowledge Test (PKT) :

This test was sepcifically developed to measure pre-
vious knoﬁledge of the students about the related subject matter
contént to be taught to them in the present study. The rationale
underlying the use of this test was that previoﬁs knowledge
possessed by the students about a given subject area do contri-

bute to their later achievement in that content area.
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The rationale for the use of PKT has been derived from
the writings of Gage (1972) and Soar (1972) and the research
design of VWright and Nubhall (1970). Writing about cognitive
influence Gage (1972) Cemmenté, "iﬁ short, in terms of cognitive
approaches to learning and teaching, the hierarchical organiza-
tion of the subject matter is of eitreme importance, and the
learners pre-existing cognitive structure of this subject matter
is the most important of his characteristics in determiﬁing the
degree to which he is ready to learn, to retain, and to transfer
Whaﬁ he learns." _Soar (1972) has referred +to one of thé find-
ings in which Taba‘and hér aséociates, while working with social
studies curriculum, found that "unless the teacher checked pupils
moving to higher levels of thinking before an adequate supply
of facts had been gathered, higher level of thinking could not
be sustained;" In a study to find relationships between teacher
behaviours and pupil achievement, Wright and Nuthall (1970)
developed and used the Nature/Science Concepts Test t0 test
pupils' general knowledge of conéepts and terms in elementary
sciencé "in order to avoid the probable effects of pretesting
on the pupils included in this experiment." Therefore, on

theoretical ground the use of PKI gppears reasonable.

&

As no suitable test was already available to measure
previous knowledge, it was decided to develop the previoué
knowledge test (PKT), The official syllabii in general science
prescribed for the iiddle classes are concentric in the sense
that as it moves up from class to class the concepts in a given
content area become more and more difficult, Since the PKT

required measurement of these "pre-existing" concepts that form



79

the bases for the new related content to-be taught, it was
decided to draw items from the general science syllabus Pres -
cribed for the 6th class through which the students had passed

in the preceding academic session. - Two sources for the valida-
tion of the content were wused (i) the 6th class course content
related to the new content to be taught and (ii) expert judge-
ment obtained from two experts in the field 6f éducational
evaluation who were also requested to rank the items in order

of difficulty. The preliminary version of the ftest thus obtained
consisted of 21 items, An item analysis of this test was carried
on gfter administration to a c¢lass of 45 students of T7th class
and as a result 15 items were retained in the test. Split-half-

i

reliability coefficient of this test was calculated to be .68,

This vaiue of the coefficient of reliability of EKT
which, in comparison to a standardized achievement test, is on
the lower side, and which appears to have been influenced, at
least, by a.relatively narrow range of ability among the students
(Garrett 1958) may be acceptable for our purpose. The time’
fized for this 15 items test was 12 minubes decided on the basis
of completion of these items by most of the students during

preliminary testing.

(b) Intelligence Test :

Besides previous knowledge, intelligence of the student
was also considered an important concomitant variable influencing
his achievement. Thus, in order to correct students' achievement
scores for initial differenceé, intelligence scores ;f the stu~

dents were also reguired. For this purpose, "A Group Intelligence
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Tést" in Hindi developed by Mehts (1962) was used. One of the
reaséns fbr selecting this test waé that it was "standardized

on Rajasthan pupils" and so, its use in the present study
appeared appropriate. The test has 60 items. 6 items each have
been grouped under 10 areas such as logical selection, analogies,
best answers, information, disarranged sentences, number series,
classification, absurdities, inference and arithmetical reasoning.
Factor analysis indicated that the test "assesses a general factor
and an educational group factor." ©Split-half reliability reported
was .95. Internal consistency réliability values using an
approximate formula to the Kuder-Richardson Formula 21 ranged

at the various age groups between ;81 to .90. Its value for

boys below 12 years was found to be .75. When validated against
the annual school marks the overall validity coefficient obtained
was .44, The author also reported that internal validation
"indicated goéd homogeneity among subtests and the subtests

with the total score." In the present study, this test was
administered and scored in accordance with the instructions

given in the manual.

(c) Achievement Test :

The term aohievement used here means cbgnitive growth
in a student resulting from teaching behaviour patterns. 1In
this study, only verbal teaching behaviour patterns have been
considered. Achievement test score represents student cognitive
growth and is a measure of the product of these teaching beha-

viour patterns.

As three verbal teaching behaviour patterns characterized

by variations between them in general indirectedness, corrective
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and confirmatory feedback and coénitive memory, convergent,
divergent and evaluative questions were introduced as three
interaction treatments, it was decided to develop an achievement
test to geasure cognitive growth at knowledge, understanding

and application levels representing three hierasrchical leveis

of cognitive complexity and difficulty. Conceptually, these
three levels represent first three out of the six levels of

educational objectives of Bloom (1963).

The achievement test items were developed on the basis
of the eight iesson ovtlines Supplied to the teachers. The
investigator along with the help of two experts in item writing
prepared a preliminary draft of 56 items based on the blue print
developed for this purpose., The items thus prepared were ranked
in order of their difficulty levels as judged by the two experts.
This preliminary draft was again subjected to independent judge-
ments of two more experts not only for content validation but
also for judging item difficulty. This method of determining
item difficulty is a: judgemental approach as against the 'standard’
statistical method (Garrett, 1958)., Based on this judgem;ntal )
approach, 50 items ﬁere revained in the final form of the test.
Out of these 50 items, 20 items were classified under knowledge,

15 items were classified under understanding and the remaining

15 items were classified under application instructional objec-
tive and were judged to be fair to the three treatment groups

by the experts. The time limit judged by the experts was around
40 minutes. Ideally, standard statistical method as used in
developing PKT in this study should have been'adopted in develop-

ing the achievement test. This would have meant trying out the
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preliminar& version ef the test on pilot eXperimental teaching
trials so as to modify items accordingly. This could not be

done for want of time as also co-operation of the teachers for
a longer duration. This test was, therefore, considered as a
well planned teacher made test and the findings of this study

may be understood in this light.

(a) The Observational Category System (0CS) :

As with other tools used in this study, the choice
of the Observational Category System (0CS) was guided by the
design of the study developed to searéh answers to the problem

raised in the preceding chapter.

In order to achieve syéfematic variations in verbal
teéching behaviour patterns characterised by general indirected-
ness, different types of verbal feedback and gquestioning, an
observational category system that incorporated these teaching
behaviours was required. A4s no suitable observation system was
already availsble, it was decided %o develop‘a system with
Flanders Interaction Analysis Category (FIAC) system as the
base., FIAC system was selected to form‘the‘éase of the 0C3,
becavse, besides giving an index of indirect teaching behaviour,
it has been used in a wnumber of studies that confirmed ﬁhét
general indirectedness in teaching behgviour was positively
related to pupil gains ( Flanders 1964, Lulla 1973, and Samph,
1974). PFlanders category 3 waé subscripted into categories
3a and 3b. Category 3a was designated as 'teacher providiﬁg

confirmatory feedback! which, operationally is not different
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from Flén@ers category 3 i.e. accepting or uéing ideas of
student. Category 3b was designated as 'teacher providing
corrective feedback' which, operationall&, is very close %o
Spaulding's (1965) éoncept of "informing student about the
incorrectﬁess of ﬁis response in non~threatening manner with
the intention of eliciting clarification from him or encoura-
ging him to give another response." To obtain systematic
variations in types of gquestioning iﬁ was decided to accept
four subscripts of category 4 of FIAC System viz., asking
cognitive memory questions (4a), convergent questionms (4b),
divergent questions(4c), and evaluative questions (43) as
suggested by Amindoﬁ aﬁd Hunter (19672) 1In Suggesfiné modifi-
cations from Flanders' Category 4, asks qﬁestions, they adopted
the categories of queétioning from the system developed by
Gallaghef and Aschner. Cognitive memory questions demand
recall and requiré no additional thinking, convergent ques-—
tions require some analysis of data, divergent questions
requireEimagination and thinking in new direction and evalua-
tive guestions ask for judgement. Other categories of the»l
FIAC system were accepted without modification as they were
not of direct interest in the present studj} The Observational
Category System (OCS) thus developed is, therefore, a modifi-
cation and extenSion-of FIAC System and consists of 14 cate-

gories as given in the following table :
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Table 4.2

Observational Category System { 0CS )
' (Flanders Modified)

git' Category ‘ Description

1, Accepts Feeling Accepts and clarifies the feeling tone
of the students in a nonthreatening
manner, feeling may be positive or
negative, predicting or recalling feel-
ings are included.,

2. Praises or Praises or encourages students action.

Encourages or behaviour, jokes that release ten-
sion, not at the expense of another
individuval, nodding head or saying

"Un hm" or "go on" are included.

%a. Provides confir-  Provides knowledge of correct response
matory feedback to the students.

3b. Provides Correc- Tells a student that his answer is
tive feedback wrong in non-threatening manner with
' the intention of eliciting clarificg-
tion from him or encouraging him to
give another response. When the
incorrectness of the answer can be
established by means other than opinion
e.g.. empirical observation, definitions,
customs.

4a.  Asks cognitive These questions ask RECALL and require
memory quesStions no additional thinking, any thing that
can be retrived from the memory bank.

4b. Asks convergent These questions reguire some gnalysis
guestions of data.. It is a guestion whose single
right answer may be obtained by the
application of a rule or procedure.

4ec, Asks divergent These guestions call for imagination
questions and a move in new direction. The stu~
dent is permitted to choose among
alternatives or to create ideas of his

OWIl,
44 . Asks evagluative These question ask for judgement.
guestions Development of relevant criteria such

as usefulness, desirgbility, social
consequences is implied and then the
application of the criteris to the
issue.
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Nif Category Description

5e Lecturing Giving facts or opinions about content

or procedure, expressing his own ideas,
asking rhetorical questions.

6, Giving direction  Directions, commands or orders to which

a Student is expected to comply.

Te Critisism or Statements intended to change student
justifying behaviour from non-accepbtable to
Authority acceptable patterns, bawling someone

; out, stating why the teacher is doing,
what he is doing; extreme self-reference.

8. Student talke- A student makes g predictable response
response to teacher, teacher initiates the

contact or solicits student statement
and sets limits to what the student
SayS.

9. Student talk—- Talk by students which they initiate,

initiations unpredictable statements in response
to teacher shift from 8 to 9 as student
introduces own ideaS.

10, Silence or Pauses, short periocds of silence and
confusion periods of confusion in which communi-

cation can not be understood by the
observer.

443 STEP III - PROGRAMMING THE TEACHERS

Programming of the teachers refers to training them

to change their classroom verbal interaction patterns. As

pointed out during the review of related literature, several

studies conducted on inservice or preservice teachers have

consistently reported significant "programme effectiveness"™

(Flanders, 1970, pp. 351-52)., The attempt made in this study

to change verbal interaction patterns of teachers, therefore,

appears to be empirically supported.
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As three treatments, this étudy focussed on three
different verbal teaching behaviour patterns of Control (c),
Experimental No. 1 (E1) and Experimental No. 2 (EZ) groups
of teachers, .Patterns”of C group of teachers méasﬁred non-
programmed verbal teaching behaviours. That is, teachers in
this group were not trained to change their igteraction patterns
which served a8 control. A4S against this, B, and E, groups of

teachers were programmed to obtain two other treatments.

Before the start of the training, teachers belonging
to C, By and E, groups had been observed for their classroom
interaction and had been found to be very similar in their
verbal teaching behaviour patterns. Following this, the

programming for E, and E, .groups of téachers started as below:

(a) First, a common programme for about two hours per day
fof six days was developed for both these groups. This training

programme included providing the following experiences :

First Da (i) Discussion on theory of interaction
(about 2 hours) )

- . process analysis.

Second Dg (i) Fxplanstion of the category system
(about 2 hours) ]

and coding procedure,
(ii) practice in coding in a simulated

condition.
Third Dg (i) Further practice in coding each other
(about 2 hours) N *
. teaching in simulated condition,
(ii) explanation of matrix preparation and

analysis.



Fourth Day (i)
(about 3 hours) .-

(ii)

Fifth Da : (i)
(about 2 hours) oo

Sixth Da (i)
(about 2 hours) -
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Coding each other teaching in a
simulated condition,

matrix preparation, analysis and
getting feedback about one's verbal
teaching behaviour patterné.
Observing actual classroom teaching by
the other teachers, reversing this
arrangement, coding and analysing and
discussing each other verbal teaching
behaviour patterns along with <the
investigator. This again served as a
feedback to one's teaching behaviour,
Repeated the prgcedure used in the

fifth day.

() Second, an additional training programme was developed

fof E2 group teachers.

This was done with a view to bringing

about more of systematic variations in general indirectedness,

'

types of feedback and gquestioning behaviour. This additional

5-day programme included providing the following experiences:

First Ds (1)
(about 2 hours) )

(ii)

Discussing and developing, Sequence-wise,
an outline of all the possible cognitive,
memory, convergent, divergent and eva-
luative guestions that could be asked

in the 8 lessons,

d;scussing and déveloping the possible
situations where confirmatory and‘

corrective feedback could be provided.
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Second Dag (i) Practising in simulated conditions one
(about 3 nours) _.
. . or two lessons following the lesson

outline developed the previous day.
This practice session concentrated on
those teaching behaviours that were
considered in the present study. The
practice session was accompénied by
observation of interaction and was
followed by feedback of teaching beha-
viour patterns.

Third Da (i) Purther practice followed by feedback

(about .2 hours) o
as was done on the second day.

Fourth D (1) Further practice with one lesson each

(about 2 hours) o ’

- with small groups of students not
included in the study followed by feed-
back of their teaching behaviour
patterns.,

Pifth Day (i) FPorther practice with another lesson

Tabout 2 hours) _

. - with small groups of students followed

by feedback of their teaching behaviour

patterns. ;
4 .4 STEP IV -~ OBSERVER TRAINING :

While delimiting the study, it had been indicated that
help of live observers would be taken for observation and coding
the verbal teaching behaviours of the teachers included in the
study. This brings us to the problem of training of observers,
This problem is "two fold: first, converting men inte machines,

and second, keeping them in that condition while they are
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high reliabiiity of observation.

In order to train reliable observers, the general
ocutline suggested by Flanders in his manual was followed.
Specifically, this programme lasted for seven days, with
approximately two hours per day devoted to training. The

training programme covered the following aspects :

First Day (i) A brief discussion on theory and pra-
about 2 hours) " ctice -of interaction process analysis,

(ii) explanation of teacher - students
interaction behaviours as measured by
each of the 14 categories of the obser
vational system used in this study.
This was fellowed by home assignment
‘to memorize the categories.

Second Da (1) BExplanation of the procedure of coding

(about 2 hours)

. : events of teaching ‘behaviours with
approximately one code entry after
every three seconds,

(1i) practice in coding in a simulated con-
dition followed by discussion.

Third Da (i) Introduction to ground rules suggested

(about 2 nours)

. by Flanders (1960 and 1970),

(ii) practice in coding in a simulated con-
dition followed by discussion.

Fourth Dg (i) Practice in observing and coding actual

(2bout 2 hours)

\ . classroom verbal interaction in the

company of the investigator who had

i
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(i

Pifth Ds,
(about 3 nours)

ii)

ii)

86

previously been trained in obserwvation
uging FIAC system as well as the cate-
gory sjétem used in the present study,
calculation of percentages of each
category coded in the above observation,

discussion on (i) and (ii) above.

(i) Practice in observing and coding actual

(i1)

Sixth Day and
Seventh Day
(about 2 hours
each)

(i)

classroom verbal interaction and calcu-
lation of percentages of each of the
category coded, |

calculation of reliability of observa-
tions with respecf to each of the three
observers.

Continued the practice activities as

on fifth day.

Reliability coefficient for each of the three observers

undergoing training was calculated taking the coding of the

investigator, who had been earlier trained, for comparison. As

suggested by Flanders (1960), the reliability coefficient for

each of the observers, under training, was established by using

Scott's method for calculating observer reliability, the formula

for which is given below

T =

Po

»
L 4

- Pe

100

whereas T

Po

- Pe
coefficient of observer reliability

(Sum of percent
percent of) (difference bet-
agreement ) = 100 =~ (ween two obser-
observed ) (vers.
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Percent agree-) (&verage percent of?
Pe = ment expected =Sum (2_observers

- by chance . 100

On the last day of the observers" training, Scott's
reliability coefficient values for the three observers were
0.87, «90 and .91. These values were considered acceptable

indices of the three observers having been trained.

4.5 STEP V -~ TESTS ADMINISTRATION

Assuming that besides differences in verbal teaching
behaviour patterns, initial differences amoﬁg students in
intelligence and previous related knowledge are important con-
comitant variables in determining final achievement scores, a
test of intelligence and’a test of previous knowledge, as des-
cribed earlier, were administered on 9 sections of VII class
Students to be taught by 3 E, groué teachers, 3 B, group teachers

and 3 C group teachers.

Two of the three observers trained for classroom
observation were al§o given complete practical training for 3
days about the procedure for administering the tests used in
this study. These two persons along with the investigator
administered verbal test of intelligence and previoué knowledge
test on the same day on 9 sections of the students selected for
the study. First, test of intelligence was administered and
then, after about 10 minutes, previous knowledge test was
administered. The total testing time was about 35 minutes
excluding the break of 10 minutes in-between. This means that
the administration of tests in each section was completed in
about an hour's time including the time spent in giving instruc-

tions.
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These two tests were administered on a Saturday and

from the following Monday classroom teaching started.

4.6  STEP VI - TEACHING AND OBSERVATION OF TBACHING :
(a) Teaching :

In order to maximise classroom control on variables
other than'teaching behaviours so0 as to ensure uncontaminated
cognitive gain, all the 9 Teachers belonging to E,, B, and c
groups were supplied with outlines of the eight sequeptial
lessons which each one of them were to teach. Outline for each
lesson included objectives of the lesson, major ideas and con-
cepté to be developed, terms to be introduced{ content coverage,
teaching aids to be used an@ a book reference for the teacher.
Teachers were requested to plan their teaching in acéordance
with this outline. In order to ensure fufther wmiformity
teachers wefe requested not to discuss content concepts wi%h
their students out of the class and also not to assign home

assignments to the students.

After having been programmed (E; and E, groups) énd
equipped with lesson outlines, the threé groups of teachérs‘
started classroom‘teaching giving one iesson per day for eight
con%inuous working days. Thus, in gengral, in a given day all
the teachers belonging to C, E, and B, groups delivered the

Same lesson in a class period of about 30-35 minutes duration.

In general, the timétable of events was as follows :

Saturday @ Administration of intelligence and previous

knowledge tests.



Monday

Tuesdsy

Wednesday

Thursday

Friday

Saturday

Monday

Tuesday

Wednesday

events of

»e

..

e

ae

*e
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First lesson om concept of pollination,
self and cross pollination, significance
of pollination.

Second lesson on agencies of crosspolli-
nation, artificial pellination.

Third lesson on fertilization in plants.
Fourth lesson on structure of seed, mono-
cotyledonous and dicotyledonous seeds.,
Fifth lesson on germinabtion of seeds,
essential conditions for seed germination.
Sixth lesson on different types of plants,
(a) bacteria - stuwly of some harmful and
ﬁaémless bacteria.

Seventh lesson on different types of
plants, (b) fungi and ferns.

Eighth lésson on plants in the service of
men, concept of inter-dependence of plants
and animals.,

Administration of achievement test.

There were, however, two exceptions to the above

the time-table. In one case administration of inte-

lligence and previous knowledge tests had to be conducted on

Friday instead of Saturday and in another case fourth lesson

had to be taught next day with the result that teaching in

this class ended on Wednesday instead of Tuesday andé the adminis-

tration of achievement test had to be administered on Thursday.

It may be mentioned here that before the start of

actual teaching of eight lessons, each teacher of B, and B,
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groups was requested to teach the way they were programmed in
their classes two lessons on topics other than those included
in this study. This was considered desirable so as to help
students get cognitively adjusted to change in interaction
patterns brought about in their teachers as a result of pro-
gramming., The assumption underlying this step waé that sudden
change in teachers' interaction pattern might cause cognitive
dissonance and thué affect cognitive gain adversely in earlier

lessons,

(b) Observation :

In order to check treatment fidelity as well as %o
obtain data on verbal teaching behaviours of the three groups
of teachers, the trained observers including the investigator
himself sat, in different classrooms, for each day of teaching,
in the best position to hear and see the parfticipants of class-
room interaction. Bach observer observed and coded the classroom
interaction with respect to the sections of stuﬁents assigned
to him., Thus, in general, nine lessons were observed and coded
by the observers in a day using the category system adopted in
this study. In all 72 lessons, 24 lessons for each of the
three groups, were observed and coded in 8 days. This phase
of classroom observation provided data on classroom Vverbal

interaction of C, E; and E, groups of teachers.

4.7 STEP VII -~ ACHIEVEMENT TEST ADMINISTRATION

A day following the completion of teaching by each of
the nine teachers, achievement test was administered to the

students by the investigator and two other observers who had
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also administered intelligence and previous knowledge tests
before the beginning of teaching. As described earlier, this
test measures achievement at knowledge, understanding and

~application level,

Students who missed either the PKL or intelligence
test or achievement test or were absent in any one of the 8
lessons were dropped from the study. After taking into account
this experimental mortality, the number of the students in C,

E1 and EZ groups were 95, 93 and 80 respectively.



