CHAPTER . III

PROCEDURE _

The present chepter includes a brief outline
related to the method and procedure followed in the study.
Tpe detalled steps of designing the study in terms of
%reatment variables, criterion variables, programming of
teaepérs éccqrding to the conditions of the trgatment
variables, seisction of the teaching units, preparation
of lesson plens, saaple, Lools fpr“méasurigg treétment
and criterion variables and the plan of analysis are given

in the following captlons.

3.00 DESIGN QF THE STUDY

Qge study\amploye@ one way‘ana;ysis of covariance
experimental design with four replications in each )
treatment gond;tiog. The four treatment varlables, namely,
four patterns of teacher classroom beheviour gi) narration,
(ii) open questions, (iii) narrow questions, and (iv)

' Rarrov éaest;oﬁs with feedback emplqyeé fhroqgh three
?eachers, would nommally resul@ ;nts twelvg ekperi@gﬂ?&l
conditions. But the teacher variables in terms of age,
sexX, éualifications ané'experience were kept constant,

thus resulting into above mentioned four experimental
treatments. ITwelve different classes were taugiht under
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each of the treatments. This resulted into 4 (treatments)
X 3 (teachers) x 4 (replications) that 1s fortyeight
classroom teaching sessions. Each‘teaching session was
planned to be conducted in an independent classroomythere-
by resulting into fortyeight different classroom units,
The tabular form of the design for global presentation is

given below in Table 3.1.

TABLE 3.1
DESIGN OF THE SIUDY

Patterns —> Pl P P
Teachers :
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o Gy Cas C3g

T .
1 °s  “15 % Ca
Cy 15 Y23 g0
°s  Ciz Ca O
. G5 €13 Cgq Cyp

v 2 .
Co Ci9 Cg1 Cau3
Cg Czp Caz Cag
Cg Cg1  Caz Cyp
Cio ©Ca22 C3g Cy4s

I3

Ciz ©Ca3 O35 Ca7
Ciz Cgs4 C3s Caus

Notes T3,Tz and Ty designate’ three teachers involved in
the study and Clﬂ.....ﬁ4g,iortyeight classes of VII grade.
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The details of treatments and criterion variables
as well as the control of intervening variables are given

below .
3,10 VARIABLES - TREATMENT, AND CRITERION

The foar'paiierns of teacher classrogm ﬁehaviour,
as mentioned in caption 3.00 served as the treatment
variables for the present study. The details about the
selection and nature hawve already been givén in caption

2.30.

The‘cri§er;on variables in the present stu@y
" relate to the measures of pupils' attainment i terms of
three selected instructional objectives. The details of

the objectives nave been gilven in caption 2.20.
3.20 INTERVENING VARIABLES

The design’oi th;s study is likely to allow two

types of intervening variables - teachers' and pupils'.

Av mentioned in caption 3.00, the age, sex, expprience and
qualiflcafions of the ‘teachers were kept similar to rule
“out the effect of these intervening variables..As far as
intervpning variables reiating to puplls' are concevned,
¢ntexlmggnceAgnd’pre—acbievement oi puplls in the subject
of history were cpns;dered\to be intervening variables.
These were statistically controlled through the use of

analysis of covariance as shall be Giscussed in



ecaption 3.90. |
3.30 SELECTION OF TBACHERS - - -

S8ince the teachers were the only agents to
piovide treatmenf in the classroom units, selectlion and
specially the training of teachers was important. In order
to control ths influence of Inter-teachor variations, 1t
vas plarmed to have minimum number of teachers having
waximam homogene;ty in“relatiqn to some important related
teacher variables. Since 1t was not possible to con@uct
such an extensive stady with the help of one teacher
aloﬁe which could Qave‘contrélled otherwise the inter-
teacher variations, a compromise was made to extend the
number of teachers to three. Though the review of studiles
dealing with characteristics of teachers by Howsam (19605,
and Fetta (1962} has shown professional knowledge to be a
good prgdietor of tescher effectiveness, it was declded
tc select the three teachers cof the same sex, simiiar
age, experience, qualifications and recency of train;ng,
Baroda studies by Buch and Qurailshi (1870) and Santhanam
(1972) have thown these variables to be important in

sheping teacher behavicur,

1o order teo chooss three teachers, the.investigaf
tor contacted thirty teachers of both the sexes., These
teachers were orally explained the purpose and design of

the study and their cocperaticn was sought., Cut of this
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pool of thirty teachers, twenty teachers showed a willing-
ness to participate in the experiment. Finally three

female teachers were sslected.

These three female teachers belonged to the age
groﬁp of 22-24 yesrs, all werec trained graduates anﬁ had
no other teaching experience except for the teaching
practice as a part of training programme prior to this
experinent., All of theﬁ got their professlional degrees
two years before ?his experiment and had recently taken

up Jjobs as teachers,

4vBe§ofe the programme and procedure of training
may be explained, it seems desirable to explain the
selection of coutent and preparation of lesson plans which

were usaed for the trainiag of selected teachers.

B

3,40 CONTENT OF LESSONS

i

" A pllot study with twg_querieﬁced teachers
instructing pupils of seventh grade on 'Goming of Aryans
to India', a unit in history selected for the experiment,
was conducted. It helped in determining the content and
sequence of 1esgons aS~WBll as ig thg preparaéion of
instructional material. These two teachers were first
briefed about the three instructional objectives, namely,
knowledge, comprehension snd application, and four |

patierns of teacher classroom behaviour (details about
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patterns and objectives in captiocns 2,10 and 2.20). The
unit on Aryans was taken from the course content of VIII
grade, It has been assumed that this topic is new to all
the pupils of VII grade., The two teachers were given this
unit content (content of the unit given in Appendix 3.1).
They were asked to plan their lessonsin such a way as to
cover all the three above mentioned objectives through
‘narration! only (as described in caption 2.10). Their
teécning was tape-reporded and later on transcripts ﬁere ‘
prepared. The time required to cover the content was noted.
These transcripts were further scrutinised by a committee
of five experts, including the two teachers who taught in
the pilot study, to see that the three selected
ingstructional objectives have been takegzgg in the teaching,
After necessary modificatioris, these transcripts were
again handed over to these two teachers. They were asked
to prepare open and narrovw guestions to help éevelop the
three cbjectives in place of pure narration (details of
questions given in caption 2.10). These questions vere
incorporated in the transcript of teaching through
narration in acceordance with the treatment variables. The
two tegchers were again taken to éifferent classrooms to
give four lesson each for the four patterns. It helped to
see the working of these four behaviour patterns in actual
classroom situationg. They took fiftyfive to sixty minutes

- .« to complete the unit through tne pattern., Hence, the
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time for teaching through treatment variables was fixed

to be within fiftyfive to sixty minutes, distributed over

two class periods. Thus, the content and the lesson plans

using four patterns of teacher classroom behaviour were

prepared.

A sample of lesson plan has been given in

Appendix 3.2,

In order to understand the use of this

lesscn plan for the four patterns, a few lines given

below will help the reader:

(1)

(i1)

.

For ‘narration'’ pat%ern, the whole lesson
plan ig to be used as it is ignoring the

guestions.

For patterns 11, III and IV (open gquestions,

narrow guestions and narrow questions with

' feedback), the red signs (®) indicate the

incorporation of open guestions, listed
separately and blue signs (®) indicate the
incorporation of narrow‘question. The
methgd of feedback and teacher response
has already been explained in caption 2.10.
The excerpts from different paﬁterns as
given in caption 2,10 will further help fb
understand the working of the lesson plans

for different patterns.
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After preparing the content and lesson plans, the
.next step was to train the selected three teachers for

producing these four patterns in the classrooms,

1

3.50 PROGRAMME OF TRAINING TEACHERS

The three teachers (see caption 3.30)selected to
apply the treatments were first oriented to the four
patterns of teacher behaviour. They were explained the
meaning of each patterh in terms of their behaviour and
also in terms of expected pupil behaviour. The differences
between the four treatments were explained in terms of
their solicitation and responding behéviogr as vwell as the
way to deal with pupil response behaviour. They were given
one Weekstime to go through the content and preparé them-
selves for teaching. The patterns were also explained to
them in terms of FIACS presentations as explained in |
caption 2.10.

_ They vere taken to actual classroom si@uations
for practice in producing theAtreatment behaviours. 'Teach-
Discussion-Reteach' pattern was igllowed‘fqr training
these teachers.'wpen a teacher was teaching through a
particular pattern, the other two teachers and the
investigator‘observed that teacher. At the end of one
period of teaching, discussion for half an hour was held
within this group of four to find out the deviations from

the plan or other difficulties felt by the teacher. The



reteach session for that teacher was to be held on the next

| day. They were asked to stick to the‘fixed time 1limit for
the completion of unit. In thls way, they were given practice
for all the four patterns. The programme of training is

given in Table 3.2 below.

TABLE 3.2
THE PROGRAMME OF TRAINING

- - . O D e W A P SR NG G VS SR s WD g WO U W e G SR e A W S D g D R o

Time —» . 7-30 to 9-30 to 11-3C a.m.
e A 2700 2.m. 10D Bum. RO 0P
First day P, TPy TPy
Second day TaPy 484 | ToPq
Tpird aay IoPq IaPy TP
Fourth day Tle' IxPo TqpPo
Fifth day TP, TPy TgPé
Sigth day | ToPo IgPg Tle
Seventh day T4Pq T2P3 TSPS
Bighth day ToP g T4P4 ToPg
Ninth day ToFg TaPg | T4Pg
Tenth day Tin TP, TaFy
Eleventh day TaPy T1ky TPy
Twelfth day Ik, T394 I1?4

Note. T4,T, and Tg designates three teachers and
3 FoyPq a%d Py designates the four patterns,namely,
i

narration; (ii) open guestions,(iii) narrow

questions, and (iv) narrow guestions with feedback
respectively.
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The total programme of training extended over a

¢

period of twelve days and about fiftytwo hours,

After training and béfore starting the actual
experiment according to the design Qsee Table 3.1) these
three teachers were asked to teach in classes other than
those covered for training purposes or to be included in
the experiment, It reéuired tuelve classes of VII grade.
These classes were taken from Municipal Corporation schools
of Baroda city. Each teacher taught for sixty minutes in
four classes - one class per pattern for further validation
of the_trgining according ;o the patterns., FIACS Matrices
were prepared for these @WelVQ 'sixty minutes' teaéhing
periocd. They were compared for each pattern f per teacher
in terms of seéuence of 'behaviour and time devoted to
- teacher talk, pupil participation, and feedback given. The

* sample matrices are gi&en in Appendix 3.3, along with
the calculated ;atios.‘Time-line displayg of the four
patterns showing the sequence of behaviour are also‘given

in the same Appendix,
3.60 SAMPLE

- As explained in the design of the study (caption
3.00), the experimept necessitates fortyeight independent

classrooms for data collection,

It has already been mentioned that only three
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teachers (T3,T3 and Ty) have been involved in the present
study but pupil sample has been drawn from fortyéight class-
es (Table 3.1). This sample has been drawn from the VII grade
classes of Municipal Corporatlion schools of Baroda city. The
medium of instruction in all these classes is the regional
langnage - Gujarati. The Municipal Corporation schools of
Baroda can be divided into three categories on the basis of
class composition - sex-wise, namely, girls' schools, boys'

schools and co-educational schools.

The samaple for the present study is limited to only
boys'* énd girls' classes, co-educational classes have been
exempted because cof small number of pupilg in such classes.
There are about seventyfive classes for boys énq girlis. Out
of these twelve classes havg al;eady:been cqvergd fqr check-
ing the validity of the training (caption 3.60). The ‘
selection was done a@yrandom out of the remaining classes.
For the final experiment fortyeight classes were taken up.

No deliberate attempt was made to eduate the number‘of class-
es for boys and girls, These classes were further assigned’
ay random to thfeg teachers for teaching through four '
pat@erns. Table 3.3 glves in tabulay form the assignment of
classes patternwise and sexwise to all the three teachers,
along with the number of pupils in each class wh;ch were
taken up for ana;ysig purpose. The pupils who wers not
present for the entire period of data collection were dropped

from analysis of the data,
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TABLE 3.3 |

STATEMENT OF THE SAMPLE ACCORDING TO THE
DESIGN OF THE STUDY

i

T, B Tg
B G B G B G
15 - - 18 22 -
14 - - 1.8 - 21
P 1 19 - 19 . - - ! 23
- 17 - 14 - 39
19 - 18 - - 23
~ - 23 23 - - 12
P 2 :
21 - - 23 - 16
10 - - 24 - 25
- 30 12 - 10 -
- 32 25 - 14 -
P3
18 - - 34 - 14
23 - 18 - - 19
19 - 18 - - 21
] 22 - 26 - - 11
P4 » . .
‘ 23 . - T - . 25 - ' 22
- 35 13 - - 18

rs

The total sample of 973~ as.QOVered by the study
consisted of 416 boys and 557 girls.
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3.70 INSTRUMENTATION

Prior %o describing the process of actual data
collection it 1s desirable to give the reference of the
tools used. The study lavolved the use of four tools,namely,
(i) TFlanders' Interzction Analysis Category'System,

(ii) Deéai»Bhatt Group Test of Intelligencey

{iii) Pre-test of achiesvexent in History for‘VII grade,and
(iv) Post-treatment test of achievement in History for the
selected unit, The details are given below:

3.71 The Flanders'! Interaction Analysis
Category System (FIACS)

FIACS was used for training the teachers to produce
the selected patterns of teacher classroom behaviour (see
caption 3.50). The details about the system have been given
in Appendix 1l.1.

3.72 The Desai~-Bhatt Group Test of Intelligence

This is a verbal group test of lntelligence
developed by Desai and Bhatt, It is applicable to the
pupils between the age range of 12 to 18 years. It consists
of 10 sample items and 100 test items, ltems are scored
with the help of one and zero principle.~The rellability
coefficients for the test range between .84 to .93 when
calculated by the methods of sp}it—half, test-retest and-
Kuder-Richardson formula. The criterion validity of the
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test ranges between ,72 to .88 established against a verbal
test (Desali Group Test), verbal and non-verbal test (Bhatt-
Group Test) and non-verbal test (Bhavsar\Group Fest),

3.73 The Pre~-Test of Achlgvement in
History for VII Grade

The test for the purpose cf assessing the initial
assesswent of the puplls in the subject of History has been
taken from the stanéardized tes? constructed by Jhaveri
(1970). The test has been standardized on the VII Grade
pupils of Municipal Corporation schools of Baroda clty.
Originally, the test congisﬁs of 100 items. As at the time
of the experiment, the schools had not covered the whole
curriculum, it was deemed futile to use the whole test. So
oniy those items which pertained to the pagt of the curricu-
lum covered by.the sslgcted schools ior study, &ere selected
and printed for the purpose. The scoring system 1s based on
the principle of one or zero. ?he‘tést used for the
experiment purp@Se(comprlse:?;tems. The split-half reliabi~
1ity for the adopbed form is -89 ., The copy of the test
used is given in Appendix 3.4.

3.74 The Post-Treatment Achievement Test

On the basis of instructional objectives as select-
ed for teaching (caption 2;20), a pogt-treatment’achievement

- test was constructed to measure the attainment of the
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pupils in terms of the three objectives (Knowledge,

comprehension and application),

A panel consisting of the exXperienced teacher
educators in history and school teachers teaching history
was approached to assign weightage to these three objectives.

Table 3.4 shows the welghtage fixed for the three objectives.

TABLE 3.4

WEIGHTAGE ASSIGNED TO DIFFERENT OBJECTIVES
: " BY THL PANBL )

Objectives Members of the Panel Mgan
.............. emmcmenmnnam——e D
1l 2 3 4 5
Knowledge © 47 54 62 47 50 52
Cuamprehension 35 30 27 35 38 33
Application 18 16 11 8 12 15

On the basis of the weightage assigned to the
objectives as mentioned in the above table, 50 multiple
cholce items were initially constructed for the purpose.
They were scrutinised by the panel for language and content
and finally only 33 items were retained according to thev
weightage assigned, The split-half reliability of this test
was found to be .92 . According to Thorndike and Hagen

(1961) a test may be shown to have validity for a particular
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school or a particular curriculum in sc far as tﬁe tasks
that it presents to the examinee corresponds to and
represents the objectives accepted in that. scheol or
curriculum, They ha#e referred to it as content validity. In
the case of post-tpeatment achievement test, the content
validity has been established as the weightage assigned to
different instructional objectives and corresponding items
in the test is same. Table 3.5 shows the distribution of

items in the final test for each instructional objective.

TABLE 3.5

DISTRIBUTION OF THE ITEMS IN THE FINAL FORM -
OF POST-TREATMENT ACHIKVEMENT TEST.

A Sy S G W iy W gy W S S o e Yy WS VAR Wy AR B gy W ey R ap W ay OB T gy DS

Objectives ltems Total Percentage
distribution
Knowledge 2 to 11 and 17 561.52
27 to 33
Comprehension 1 and 12 to 21 11 33,33
Application 22 to 26 5 15.15
Tcota 338 100.00

. O o W e e WS wn U G e e W O Wy che D W B Wb G om M WP R U G WD e g G e W Y

The final test comprises 33 items and normally
reguires tWQgty minqtes. No rigid time limit has been fixed

for the test. The sample of test is given in Appendix 3.5,

3.80 DATA COLLECTION

After the prevaration and ccllection of the
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necessary tools for pre-treatment and post-treaﬁment testing
and’ specifying the treatment conditigns as mentloned in the .
foregoing presentation, the data were collected from the
selected 48 VII grade classes in accordance with the design
given in Table 3.1, The programme of data collection is

given in Table 3.6.
3.90 STATISTICAL TECHNIQUES USED

Different statistical technigues were employed for
analysing the data tc test the hypotheses (caption 2.40).
Justification and other details of the techniéues will be
given at ths place of their use wherever necessary. Only a
brief summary of the variocus technigues used has been given
below, -

3,91 FIACS Hatrices and Time-Line
Display of Patterns

FIACE matrices were prepared for proving the
validity of the treatment patterns fur the differencg ’
amongst the patierns and similarity between each pattern
across the three te&chgrs, Ti@9~line displays of all t@e
four patterns were alsc prepared to show ﬁbe sequencing of
behavicurs in the patterns (sec ippendix 3,3).

3.92 Descriptive Statistics in Terms of
Central LYendenecy and Dispersion

Simple statistics like mean, median, standard
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deviation, standard error of mean and standard érror of
standard deviation were worked out for the total sample

(N = 973) and sample under sub-groups, namely, Pattern I

(N = 230), Pattern II (N = 235), Pattern III (N = 246) and
Pattern IV (N = 258), These statistics were applied for
describing the independent variables, namely, intelligence
and pre-achievement scores as well as for the eriterion
ve:ri\ables, such as total attainment, knowledge, comprehension
and application scores. These were vorked out from the
ungrouped data with the help of progragmes'gvailable4forw
IBM 1620 computers. The ungrouped deta were further grouped
;nto frequengy digtr%b&tion for ?heMtwo independent and four
eriterion ?ariabigs as well as for all thg fcgr subggcups |
(Pottern I, Pattern II, Pattern IIT and Pattern IV) end the
total sample (W = 973); Pny and Py Were worked out to
divide the groups into high inteiligent, average intelligent
end low intelligent as well as into hlgh achievers, average
achieveré and low aqhieg_rg.>$his was done in order to

apply the analysis of variasnce and analysis of covariance.
3.93 PBrcduct-Momsnt Correlstions

Product-moment correlations were also studied to
see the inter-relationship awongst interygging and criterion
variables, eventhough it was not 'must' according to the '
objectives and cdesign of the study. This treatment was mostly
governed by the need to see the relationships within the



eriterlon measures.

3.94 Analvsis of Variance and Covariance

Ay

In order to test whether the variables of intellil-
gence and pre-achievement have 51gn1f1cant effect upon the
criterion variables (pupils' attainment - total, knowledge,
comp;ehension and application scorgs), three-way analysis
of varlance was applied. Thig tpree—way factorial design
(3 x3x4) of analysis 9f vapiance»was employed Fo study
the effect of intelligence (varied at three levels - high,
average and 1ow) and pre-achievement (varied at three levels

- high, average and low) and treatment variables (varied at
| four levels - Pattern I, Pattern i1, Pattern III and Pattern
IV) upon the criterion measures. This design was applied .
four times in order to test the effect of theee variables,
namely, intelligence, éré—gch@gVement and patterns upon the
four criter;gwmeasures, namely, total scores, scores for:
knowledge, comprehension and appl;qétiqg.'To test one of the
basic assumptions of analysis of variance, Bartlett Test of
Homogeneity was applied to test the eéual variance
hypothesis 'for the sub-tests’of'three;way analysls of
variance. Based upon the‘results of the three-wéy analysis
of‘va;iancg, it was ﬁgcide& to cqnyrol_the,effect of two
;9teryen;ng_variables, nanely, @ntelligence and pre-
achieyement. This‘was gtatistiqally_pont;ol}ed with the
help of one-way analysis of covariance applied eight-times
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to cover the variables 6f’intelligence and pre~achievement
and four criterion measures. It would have been ideal to
employ two-way analysis of covariance where the effect of
both the intervencing variables could be simultaneously
analysed for the criterion measures, But on account of the
none-availability of any computer programmes, this procedure
was not followed. NéVertheless, it is emphasised here that
the effect of intervening varlables was statistically
controlled.
3.95 Significance of Difference between

Means and Standard Deviations

‘ The techniques of analysis of variance and co-
vapiance have helped to see theleffect of igtervening
variables upon criter@qn variables as w¢1lhas to see the
effect of treatment ?ariables upon the‘adjusted criterion
measures, Sucb techniques qogld only globally tell whether
the effects are signirficant .or not. In order to see the
specific effects and to pin-point these, the technique of
significance of differences between means and S.D.'s were

emp loyed.,

The results of the study are reporied in the next

chapter.



