CHAPTER THREE

PROBLEM AND PROCEDURE

~ On the basis of some théorgtic;l framework discuss-
ed in chapter two sufficient trial has been given in
United States of America and other countries to different
procedures of teacher training for medifying teacher
behaviour to improvg the effectiveness in the classroom. A
review of the literature related to the area of teacher
effectiveness and teacher behaviour in the context of the
student-teacher practice teaching programme in vogue in .
secondary teacher education colleges with its limitations,
and paucity of empirical knowledge regarding the efficacies
of different procedures impelled the investigator to apply
them to Indisn conditions. The present study, therefore, is
an attempt to assess thg usability of Flanders Classroom
Interaction Analysis &ygtem and micro-teaching in our
teacher training programme as well as their relative
effectiveness in improving teaching on the basis of the
class performance as the criterion variable in Indilen

conditions.

3.1 Statement of Problem

The investigator thus selected the problem related
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to Flanders Interaction Analysis Category System, micro-
teaching and traditional teacher training methods. The
problem is being specifically stated as folléws: WINTERACTION
ANALYSIS, MICRO-TERACHING AND MODIFICATION OF TBACHER
CLASSROOM BEHAVIO |

Delimitation of thé Study
The study was dglimited to forty pge—service

student-teachers studying for their B.Ed. degree of Gorekhpur
University in T.D. College, Jaﬁppur, U.P._in the sessions
1970-71 and 1971-72.  Ninety students of class VIII of T.D.
Singh Inter College, Jaunpar,.U.P{‘worked in experimental
classes.. The investigator matched the control and experi-
mental groups on the varlables of age, sex, mabital status,
area (rural and urban), marks st graduate level, teaching
subjects and teaching experience only. The comparison of
the effectiveness of the technigques on the basis of class-
room behaviour of student-teachers was done on the
variables of teacher talk, student talk, silence or
confusion, I/D and i/d ratios, teacher-studént talk ratio,
categories in steady state cells, extended indirect,
extended direct, categories in 3-3 cell and 9-9 cells, the
measures of Flanders Interactgggigg%ggoryi?%izﬁders Inter-
action Analysis Category System was planned to be used to
measure the student-teécher verbal behaviour.in th@ class-

room., The study was delimited to the use of three treatments,
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viz. micro-teaching procedure, F;an@egs Epteractipn Ana}ysis
Category Sysﬁem withﬂtpe tra@itionalhmephodm of Era;nggg to
student-teachers to help in modifying their teaching behavi-
our. ?hg experiment'ﬁas\gonguctgg‘yipgout the use of any

technolcegical hardware for classroom observation.

s - . . PO —

The major obaectlves of the stady Were:
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1. to collect classroom behavioural data to
show whether or not there is significant
difference between student-teachers given
the treatment of micro-teaching and the
control group teachers using traditional
training method only,

2. to know whether the treatment of Flanders
Interaction Analysis produces significant
difference in classroom behaviour of
student-teachers ccmpared to control groap
student- teachers,

3. to know whether two treatments, namely,micro-
teaching and Flanders Interaction Analysis
Category System could be synchronised in
teacher training programme, and

4, to consider the usability of micro-teaching

and Flanders Interaction Analysis Category
System in teacher training programme to
modify the student-teacher classroom verbal
behaviour.

The present study seeks to evaluate the efficaci-
es of Flanders Interaction Analysis Category System, micro-
teaching and traditicnal teacher training method in the
modification of teacher behaviour in the élassroom. Teach-
ing behav1our in the classroom is defined as teacher

verbal behav1our in the classroom on the variables of



68

teacher talk (IT), fstudenﬁ talk (ST), silenze or confusion
(S7C), teacher and studént ta;k ratio (I/S ratio), Indirect
-dizect (I/D) and revised indirect-direct (1/d) ratios,
steady state ratio (8SR), extended in@ireei (Eit.;nd.},;
extended direct (exi.dié.} categories in 8- 3 cell (ézs)
and category in 9 - 9 cell (9-9) based on Flenders Inter-
actien Anal&sis Category SyétemjdigcuSSediin chaptef One.
Flanders Interacticn Analysis Cgtegory System has been used
in this study as-a teacher training topi as vwell as observe-
tion tool. ’The three treatments used for modifying the
student-teacﬁeg behaviours are:micro-teaching, Flanders
Interaction Ansalysis System and traditional teaéhgr training
methods. The criterion varieble ig the measure of verbal

teacher behaviocur in the classroom.

In order to fulfil the objectives, the following

~null hypcﬁhesas were fremed:

1. Student-teachers trained through micro-teaching
do not change thelr verbal classroom behaviour
in the classroom significantly compaied to
the student-teachers trained in traditicnal
way onlye.

2. Student-teachers trained in Flenders Inter-
action Analysis Category System do noi change
thelr verbal classroom behaviour significantly
compared to the student-teachers trained in
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traditional way only.

3. Student-teachers trained in micro-teaching de
‘not change their verbsl classroom behaviour
in the classroom significantly compared to the
student-teachers trained\in:Flanders Inter-
action Analysis Category System.1

3.2 Design of the Study
In order to fulfil the objaectives and to test the

hypotheses the study was designed in two stages: (1) the
pilot study and (ii) the final experiment.

-~ .

Stege I - Plleot Btudy

The pilpt oxpe:@mgnt slmed at seeing the efficacy
of ‘the FIA@S treatment (> compared to traditional method of
training as well as visualizing the sdministrative difficul-
ties in the process of treatment being given to student-
teachers and their asse§smept. A simple design having one
experimental (N = 10) and one control group (N = 10) was
executed. The(experiﬁental and control groups were ﬁatched on
varlables of age, sex, marital status, area (ru®1 and urban),
narks at graduste level, subjects at graduaté level, teache
ing subjects amd teaching oxperience.‘Ths experimental group
was given the treatment of aoquainting'fhem with Flenders
Interaction Analysis in theory only. Ne practiealntraining
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in coding, preparing matrix and interpretation of classroom
" behaviour was given. In the post-treatment test, Flemders
Interaction Analysis Cetegory System was employed to observe
classroom behaviour twice for 30 minutes each for each
stud;nt-teacher. The final data of the experimental and
control groups were compared. The design of the study may be

diégraﬁatically described as below:

. TABLE 3.1

Pilei'. Study - Design

O S D W VP O W gy gy, mh g AR g GNP O OF A S Wy WP W e wr G WP gy SRS e WS SOy - -

Control Experimental
N =10 . N=10
Two  months - Two x"nontis

Traditional Training  Traditional Training

Ipreatment Iraditional Flanders Classioom
: Training Interactien Analysis
(theoretical knowledge)
15 days | 15 days '
Post-test Classroom’ Classroom
X observation through observation through
Flandefér'classroom Flanders Classroom
Interaction Interaction
Analysis Gategory Mnalysis Categoty
System 8ystem |
Two lessons of . Iwo lessons of
30 minutes each 30 minutes each
per teacher per teacher

T T —— gt s s s f— T s o s o 10 w0 o o S—
R e o e I I A IS SR S S S e R SR e S 0 e S e e I S e e T T e s et un S e e e S T T sy

All experimentation was done in class VIII of the
same school, through the medium of Hindi in the tesching of
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social studies. Both the groups were to use the lesson plans
prepared by each on the lines suggested in their method of
teaching clesses to be attended by both the groups. The
experimental treatment was to be in addition to the ﬁradi-
tional teacher training programme to be given to student-

teachers.

Stage II - Final Experiment

As the data of Stage I of the experimental and
control groups compared showed significant difference in some -
of the components of the classroom behaviour like I/D, i/4,
extended indirect etc. imdicating that the theoretical
introduction pf Flenders Interaction Analysis has produced
significeant effect, nevertheless to be more sure, the final
experiment was planned to be conducted bw introducing one
more veriable of micrc-teaching. (For detalled calculation
refer next chapter IV), -

For the final experiment a simple experimental pre-
test-postﬁtest design with two experimental groups and ons
control groups was executed., The study included 10 student-
teachers in control group and‘the other 10 1Im two experiment-
al groups. Each experimental group conslsted of five student.
teachers, The groups were matched keeping in view of the
variables of age, sex, marital status, area (rural and urben),

soclo-sconomic status, marks at graduate level, subjects at

graduate level, teaching subjefts and teaching experience.
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Unlike the design of Stage I pre-treatment observation was
taken of all groups. The two treatments given to the experi-
mental groups were t@e micro-teaching in simulation condi-
tion as well &s In real situation to group I and theoretical
explanation and practical traiming of Flanders Interaction
Analysis to Group 1I, After treating the experimental Group I
by nicre—teaghing in simulation condition as well as in real4
class-situation and Grcup II the treatment of FIACS in -
addition to traditicnal training given to both the groups
and control group im treditional training only, all the 20
stqda§t~teachers vere observed by Flanders Interaction
Ana}ysis Category System. The design of the study may be
described dlagrematically as belows

o

' ]
TABLE 3.2 %

The experiment was conducted im class VIII of the
same school, in social studies teaching class through the
medium of Hindi.

3.3 SSIRE le

Two sets of sample were used, one for the pilot
study and the other for the final experiment, A ssmple of
20 studemt-teachers was drawn out of 160 student-teachers
sdmitted for B.Bd. training in the year 1970<71 in
Tilakdharl College, Jaunpur, affiliated to University of
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‘ TABLE 3.2
Fina) Bxperiment « Design

S G MRS Wy P W TPy S e s T U on WD A N An VNG MRy W UG GRS SR MR AN O

Contrel Group Experimental Groups
icro-teaching Flanders
Group I Interaction
Analysis
Group II
N = 10 . N=§ N =25
Pre-test Classroom- Class-room Glessroom”
observation observation observation
of 20 minutes of 20 milnutes of 20 minutes
through FIACS through FIACS through FIACS
Ireat- Traditional Traditional Traditienal
ment training training - training
two months two months- two months
Traditional Micro- - Flanders
training teaching Interaction
‘ (simulated & Analysis
classroom) (Theoretical
one month. & Practical)
one month
Poste- Classroom ) Classroom’ Classroom
test observation of observation of observation of .
40 minutes in 20 minutes in 49 minutes in .
two perlods of one period two periods of

each 20 minutes through FIACS each 20 minutes
threugh FIACS . through FIACS

- — W S iy W S AR gty S G S —— - —
R N R R S S R N e R S N R N N S S TR T

Gorekhpur, Uttar Pradesh. An information sheet was filled
in by each student-teacher. Irn order te control the
vari;bles a few criteria were fixed for the selection of
student-teachers for the purpose of the study. The ecriteris

werei-

l. Only male student-teachers to be selected,



2.
3.
4.

5.

6.
7.

8.

9.
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Student-teachers who passed their B.A. in the
Year 1970.

Si;tident-j;eaehers having no previous teaching

exp erience.

Those who secured 40 t¢ 50 per cent of marks

91; thelr graduate oxamination,

Student-teacher who offered at least one

ig.nghage and one subject out of social sciences

‘at the graduate level.

Student-teacher who offered social studies as

one of the teaching subjects.

Those who (fa1i in the age group of 20 to 24

 Years.

Student-teachers who came from rural areas.

Those who were married, .

Twenty student-teachers thus selected were divided

in two groups randomly to form experimental group and

eontrol group of ten each.

twénty"

The sample of {£) student-teachers for the final
experiment was selected out of 157 student-teachers admitted
in Tilakdhari Cellege in the session 1971-72 for B.Ed.
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training. Again, for the purpose of contrelling the
variables the sﬁudant-teachers were selected against the
criteria of sex, age, residence, income of the family,

marital status, education, teaching experience, etc.

Only mage student-teachers who fell in the age group
of 20 to 24 years and who came from rural areas were select-
ed, Again, the selected-student-teachers showed income range
of their family earning between 4000 and 5000 rupees per

ennum, They were married. They had passed their B.A. in the
V year 1971, secured 40 to 50 per cent of marks and offered
- at least one language and one subjectv out of soclsal
sclences at the graduate level examination. They had no
previocus teaching experience and had offered Hindi and
Social Studles as their ﬁeaching subjects in E.Ed.

An information sheet (see 1;£&{1')§>/enél:ix) was made avail-
able to each student-teacher admitted. Twenty student.
teachers thus selected were divided into two groupss control
10 and experimental 10 to be further divided into micro-
teaching group 1 5 and Flanders Classroom Interaction

Analys:l.s Group II 5 at random.

' Student Sample

The experimental class im both oxperimenté was
class VIII. Students numbering 90 and 105 in the years
1970-71 and 1971-72 respectively at Tilakdhari Singh Inter
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Céllsge, Jaunpuy were used. In the year 1970-71 the whole
class was divided into two sections of 45 each; and in
1971-72 the whole class divided into three sections of 35
each, The students were in the age group of 11 - 14 years.
Social 8tudles was taught te them as a compulsory subject.

Students were put in different sections randomly.

-Thus five sections of class VIII of Tilakdharl
Singh Inter College, Jaunpur in the years 1970-71 and 1971-
72‘weré used. A micro-class comprised of 10 students drawn
from a class at random and replaced from-other ten students

13 reteach situation.

1
§. TABLE 3.3

[ ot o |

3.4 Iools and Treatment
~ For gathering information relating to the matching
variables on 'Information proforma' was prepared and admini-
stered to the §tudent-teachers under training (see Appendix),
~-=-J+ For training the student-teachers, the traditional’
method as practised to-day, micro-teachlng procedure and
Flanders Classroom Interaction Anaglysis were used. Teacher
Behayiour was measuied Ly observing and analyzing thg
classroom interaction of concerned student-teachers using
Flanders' Iﬁtéfection Analysis Category System, Details of

each tool and treatment are &escribed belovw:
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., na t Teach
As usual student-teachers admitted were divided

into subject groups i.e. the subjects which they offered
- for practice teaching on the basis of the subjects studl-
ed at graduate level and the advice of the subject super-
'yistof concerngd.,Sﬁbject groups- received instruction in
preparing a lesson plan, formulating objectives, planning
the execution of tpe lesseﬁ‘alongwith the regular theory
" classes in Philosophy of -Education, Educational Psychplogy,
- School Organization, Indien Education, General Principles
. of Teaching and Weétefn_Educatiog Thought peescribed for
4 :B.E&. syllabus of Gorakhpur Ugiveréity. Subject groups
met the method master i.e. lecturer-in-charge of the
. subject twice in a week for each subject. for a period of
50 minutes each day. The étadent-teachers were { ) required
to offer Ewo~teachingAsubJeets. After six weeks of ‘
theoretical 1nst;uction in the subject groups, demonstra-
tion lessons by subject in charges were arranged where
all student-teachers whether they o?ferad the subject or
not were required to attend. Each demonstratlien lesson
was follovwed by a discussion perlod when the student-
teacher could clarify his ideas by putting. a question.
Then arrangement for practice teaching was announced
after a week and student-teachers were required to go to
practising schools. All the student-teachers were not

sent to schools together due to the paucity of
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practising schools. Only a batch could go amd others
remained waiting for their turn. Supervisors supervised
the lessons mol necessarily related to their éubje_ct.

His remarks were noted in the criticism book. If the
supervisor and the trainee liked to discuss they could do
so in“theix_';leisure time. For more details Palsane amd
Ghanchli (1967) may be referred.

This traditional p.factice teaching trailning was
gone throhgh?a}ll the groups, namely control and experi-
mental im-the pilot study amd coatrol, experimentel groups
I and II in the final stage 'oi' the study along with other
's:tudent-‘-teacyers who were under B.Ed. training, For ‘
camparing the performance with the other groups as well
as-studying the improvement, observation through FIACS
was taken in the separate periods extending from 20 to

30 minutes in each period.

B. Micro-Teaching

Micro-teaching derives its name from the fact
that it is an approach to training teachers in which "a
sealed down teaching enccd.nteg in class size and class
time is established". (Allen and Bush, 1966) . Micro-
teaching 1s based on the assumption that there are
certain patterns of behaviour, to be more accurate,
strategies which are ciucial to effective classroom

instruction. By concentrating on these strategies in
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teacher training programme it is possible to improve
teaching by practising certsin phases of teaching ome
phase at a tima. .The trainee teaches a lesson to a small
group of four to six pupils im front of a video camera,

& supervisor and often some trainees peer., The pupils are
dismissed after filling out a short rating form, and the
video recordingsare replaced and criticized by those
present, Then the trainee is given time to think about
thiglcriticism and to make modifications which involve
only one or two changes. He then reteaches the lesson
with a different group of pupils, under the same condi.
tions and with the seame opportunities for feedback. A -
single teacher-reteach cycle can be accomplished in less
than 30 minutes, but it 1s‘thelreteach eycle to which
micro-teaching owes 1its success, A typlical micro-teaching
owves its suscessw training sequence designed to improvg

a teacher’s cémpetence in the use¢ of a particular skill
ngy be dlagrematieally described as below:

FIGURE 3.1
Tréining Sequence

T-1 C-1 TR T=-2 C-2

- A D A W WD A W Wy WO B WY R X T e D G EN D W WD Yy T WS B T A3 T AN WS Y DA Wy W e - -

The teacher teaches a brief lessomn to & small
Rumber of students and tries to highlight a relevant
teaching skill (T-1). The teacher through supervisor and
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the replay of videotape of his performance receives feed-
back en how successfully he peqformed,the teaching skill
(C-1). He has a.time to plan his next lesson, incorporate
the feedback from his previous teaching lesson, or receive
training (T R). He then teaches the lesson over again to

a different gioﬁp of students highlighting the same skill
in an attempt to igprove on his previous-use of-the skill
(T=2). Again he receives feedback by watching the video-
fépg-of hig sgcond teaching performance, agaln with some
kind of supervision (6-2). The sequence of teaching,
critique, and-;raining cén be repeated as many times as
necessary to bring the teacher upto pre-set standard of
performance of the skill being trained. The skills of
stimulus variation, set induction, closure, questioning
and reinforcement, etc. are considered to be representative
of the skills to be tried te develop in student-teachers
as described by Allen and Ryans (1969). The indirect
behayiour and reinforcement of studenﬁ participation were

to be taken up in this experiment.

As the present study was conducted for the
purpose of gathering data relevant to the issue of whether
student-teachers tralned by micro-teaching change their
classroom verbal behaviour significantly different . .
compared to those trained by trasditional training alone
or with Flanders Interaction Analysis, the procedure of
the study differed in some respects from the procedure
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employed by Allen amd Fortune (1966). Some of the features

arez

. 1. The major objective waé to train student-
teachers to have more classroom participation and student
involvement and indirect behaviour. With this end in view
two skills viz., indirect behaviour and reinforcement of
student participation were taken up for .training strate-
gles., |

2, In'the‘beginning a simulated situation was
used- where the student-teachers formed the class. Each
student-teacher in the experimental micro-teaching group
was given . a chance to practise the skills, receive“feed-
back from the participating student-teachers as well as
the investigator working as supervisor. The cycle of

training followed in simulated situatien‘was:v

} ~ Teach - Critique - Plan - Reteach - Critique &
For each élassi? seven minutes period was observed which
was followed by ten minutes eritique and ten minutes plan

period before the student-teacher was asked to reteach.

» 3.' After two weeks of simulated training of
student-teaehers, the practice was arranged in the real
classroom situation where students of class VIII vere
involved in the classroom. Perlods were extended beyond

the regular class period to complete the c¢ycle and the
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school teachers Were requested to engage the students

other than the micro-class., The micro-teaching cycle was:
Teach - Critique - Plan - Reteach - Critique - Plan - Reteach,

Started with seven minutes of teaching pericd,
followed by ten minutes of critique and ten minutes of plan
and then again the cyecle continued. In each period ten
- students formed the micro-class and a small concept of social
studies lesson as an unit of. teaching which was decided‘the
previous day in consultation with the supervisbr was taught.
Each student-teacher gave two lessons in complete cycle -
one for skill of indirect behaviour and skill of reinforce-

ment of student participation.

. 4. No gadget like C.C. T.V. or Videotape record-
ing was used. The stress was on the controlled and
structured observation of the lesson by fellow student-
teachers as well as supervisor who then took part in
discussion and analysis of the lesson to give feedback to

the micro-teacher concerned.

5. Teaching performance was assessed in micro-
teaching situation through Flanders Interaction Analysis

Cétegory System to assess the change in teacher verbal

behaviour.

6. For comparing the performance with the other



85

groups ,viz. control snd experimental group II the ebserva-
tion in a real clessroom situation was taken through

L TWentv-’A:
FIAES after some days for “4 minutes as was done in the

other groups viz. contrel and experimental group 1I,

- 73L‘A§ statgdﬂgarlier miérp-teaching group of -
studept-t?achers g;sp~attend§d the class with other groups
in the beginning in which-skills in the areas of lesson
prgparatiqn~and presentation were discussed in the

geﬁeral class.

C. Elenders Intaraction Analysi
Of the several observational tools available-the
systaﬁléeveIOped by ?1apde;s (1960(b)) i1s found suitable
for use in India where costly electrical and electromic
gadgets foriuss in the process of observation and subse-
quen; analysis, which are essentlal In respect of some
other tools of observatien cannot be afforded in the
pre¢sent circumstances. A number of studies have been
coﬁducted using this instrument in India, It was, there-
fore, felt that the tool could be uéed with a feirly good
degree of confidence. ﬁnchﬁand Ssnthanam (1970) reported
that the ton’gategcry éystem of classroom observation
developed bv€fién&ers can be used conveniently in Indien
eonditions. ?urther, 1t is this tool which seems to be
' capable of béing used: without[peed for any sophisticated

gadgets 1n the process. Although?t is a well knowm and
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popularly used, Interaction Analysis Category System .
is being given below in Table 3.4 for ready reference.

i
I TABLE 3.4 |
i

‘ LIgtergction analysis concerned -ltself primarily

with verbal behavfour. This could be observed with higher
rellability than most of non-verbsl behaviour. The assum-

ption is that the verbal behaviour of an individual is an
adequate sample of his total behaviour. Fer details of the
categories and ground rules ‘Analyzing Téaching Behaviour!
(Flenders, 1970) may be referred. '

The Observation Procedures

An observer sits in the classroom in the best
position to hear and see the participants in the inter-
action process. Almost as often as possible, he decides
to which category the communication just completed should
be kept. He then writes down this category number while
simulteneously assesses the contimuing communication.
Observation continues at a rate-of 20 to éﬁ tallies per
minute. This usually works out to. about one tally evédry
three seconds. The observation notes are merely a
sequence of muambers written im columns, top to bottom, so
that the original sequence imn which the events cccurred

is preserved. Marginal notes are used to be recorded for



7e*a0L6T¢ Aum duoy IUTYSTIING L9129y WOSTPPY ‘°y poy siepwety 4q Inopasyeg SuTyvesy Burzireny, Dely weyer @&
- *payTdmp ST @Te05 om ‘Teutmon ATend exe saequrm £I039qmd eyuy

'I:1"?iill|It'l|?'llll'lllIllll’l'l’llll'll-'lll'lllll'||l'|l?!|"'l9!f""’1lliﬁl'l'll'll'llllillQQ|||’l||||-|

‘IeAlSBq0 BYY Sq POOISISPUN €q J0ULEO WOTIBITUNIMOD qoTUA W wTEnJuod SousTIY
Jo spotled pus eduS[Ts Jo Spoyred jieys $sosmeg - HUOTSNIWOO IO SOUSTIg  *O

*eInjonzis
Supysyxe ey3 pwoleq 3utpo? !suorgsendb .msupnusoaa 3upxse exyT .wnwuoﬂu Jo
suil ® pue suwotapdo dofeaep 04 wopesxry $ordoy mem ® JurysTytur fSBeDT umo WOTIeYITUY
Buyssexdxy *e1RIITUT £9Y3 WOTUA sTrdnd £q W[eE - uoyyETgIUT - Ares-1dng g
*POYTWIT ST FUODPT wno Seexdye 04 WOpPeerg uUOTIENYTE
Sq3 TeInIngye 10 juewelrys Trdnd s370TT08 JO 30®UOD Uy SeETLTMY sgwods oy
defoeey JIeyoeo] o} esuodecy wy sTrdnd Ag 1,8y - eswodsex - Aer-Trdid g -

MWD AMZE  odan |

*eouRIayel 1res mamuu‘mo.wnmov. 87 ey By Suyop ST Jeyoweq eyyl Aym Fayijeqs tano .
_ euo suns BuliMeq fure3yed e1qe1deoom oq sqvidesse-uow moIl InoTATYSq
Tidnd 93uryo 09 pPopUSqUT syuemesess - L3Taoyjwe BuThyTaent Jo FUYTIOTITID L

- ¢ fydmoo o4 pegoedze
1 Ttdnd 8 yopys 03 sIepio Io ¢sprewmusd ¢5uUOT408ITE =~ SUOTIVAITP FUTATH ‘g

*Trdnd w weys -
18730 L17lougme we 3uyqrod Xo ‘uorjeusidxe umo sy 3uia7d ¢‘svepy deyower BEOTYETTuY
wo pespq ‘seanpecodd I0 Juequod gnoqe SwOTUTOO u@woau Sutalp - SupIngosq  -g

ll!llﬁ’i\ll!’\'|‘I!'!|l"lll'!"i"llll'IIl|llI||'|lli'-l|’|'|l||ll|'ll'lllll'."llll!ll"l'l'!ll’l!lll-lll!.

- *xessUE TTTA 17dnd ® 39ug juejuy 6y3 yITA ‘SeepY Teyowes
uo posed ‘ernpedodd I0 JueuUS?® Jnoqe uweTqsend ® 2urysy - suorysenb swsy ¥ .

'!Iili'flllIlll'll"l'llIll'!"!!!l“l"l'I(llIlli'll‘ll"lllilll!l"ll'l'l?Ill!'1l1l'-ll"l"'l'lllll-’l'l".

s

*9AT) Lfio8e980 03 JJTUS . -
the1d oquy smepy WMO ETY JO exow sIuplq 1eyaeeq eyq 5% qnq pepniouy
edv 889pT TTdnd Jo suoysuagxe Jegyosey *yrdnd m Aq pesse2img 8BePT
Burdoreasp Lo Jurpiing ‘JursyraeTy - srydnd Jo sBepPT sesn Jo gydedsoy g

, ‘ ‘PepnIdul A Juo 02, I0 a 3urfes Jo peoy Surpow .
‘TenpialsE, Jagjoue Jo esusdxe oYy 3% q0u v “‘wotEneq eseeTex Jwyisewos - -oaunedsey
- SIDOTABYSy IO u0E308 TTdnd so3pInooue Jo SoayEIg - so¥gInooue 10 seETRIy 3 -

G

‘FOPNIOUT 6% SIUTTEeF JUTLTeveI puw -FuTSTIoRIg *eaijedew
20 e 737sch oq-Aew 3%uyIes ] *Jewwsw Sujuessesyg-uou B wy Tidnd ¥ 3O
ewoq Burrsey eysg de "pn3T3ym uR 8OTITIWIO pws sydeooy - 2uypyeey sagdecoy -

S A Ax

- an - - -

s, S . o, o 0 ~—m o e . 0 o = T S g A St -

© (SOVIJ)sMB3sly Lx08098y mamhd.,lq WOTRURIOINT EIGMUNT I
, ¥'¢ VI .
8



o
g
‘88

eny informatien that would later ald recomstruction efforts
by en analyst or the observer himself, Whenever there is

a major change in communicetion pattern or a remarkable
event, a double line is drawn and it is written dovn

along with the time of occurrence.
vér Trainin Reliabilit

‘In ga&tgrs of observer»traininé and relisbility,
it is egsential that not only sh@ﬁ1d~ﬂvprospective,
Qbserv?r be trained systeﬁatibally in the process of
observation- and the reliability of observations made by
him established through'accepted procedures of estimating‘
reliability, but also it is to be ensured that such
trained observers remain consistent and reliable over .
time, A knowledge of the tem categories is just a preli-
minary requirement, A thorough knowledge of the ground
rules which serve as the guidelines at ceding stage for
contreversial situation is yet more important. The
training procedure requires repeated observation
performances by trainee observers sueh that the inter-

observer reliability could be struck at 0.85 or more

! ‘Scott's Reliability Goefficient, according to Flenders
'1960(b))§

3.5 Tabulation and Interpretation of Matrix

Tgbulation of the category code numbers begins
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with the verificstlion whether the series begins and ends
with the number ten. As a convention, a ten is to be added
to the beginning ;hd end of the series unless the ten 1is
already there present., Now the numbers are talllied in a
ten by ten matrix. A form of the matrix along with their
.address is shown in Figure 3.2.

]
| FIGURE 3.2 |

) - Ta}ly;ng is done by taking ome palr at a time. The
first number of the pair:designatos the row and the secoixd
aunber the eolmﬁn. In this way, every pair serves as the
address of a_parficﬁlar cell in the matrix, The pairs are
determined such thap they are overlapping, when all the
observations are entered om the matrix, the load in each
{eell 1s ealculsted and merked in Arabic numersls in the
cell which then signifies the frequency with which the .
éi%&;nce occurred in the classroom interaction observed.
The row tetals and the column totals are struck and the

éorresr,:onding totals should asgree.

Interpreting a Matrix

X large number of interpretatioms could be made
from a matrix, that are directly relevant to assessing
teacher influence. The ten by ten matrid with one hundred

cells to preserve the frequencies of an equal number of
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sequential eccurrences of verbal event offers a scope for

meaningful interpretations.

Principal Components ¢f Communication

The total classroom intersction 1s made up of
three principal components - teacher-talk, student-talk
and silence or confusion. Talking about the respective
occurrence 'ﬁ;;ures of teacher-talk snd student-talk would
not be as rgvealing as the discussions would be when the
two dimensions are viewed in thelr Joint context, The
index that-is- t;sgful-in this regard is called 'Teacher
Talk/Student Talk' (I/S) ratio.
Elexibility of Communication

N The deslgn of the tem by ten matrix is such that
the occuri-ence of any one of the ten category events in a
sustained fashiori for spells of over three seconds each is
all indicated in what one knows as diagonal cells from the
upper left of the matrix to the lower right. There are
ten such steady-state cells along the diagonai of the
matrix, The combined cell load in all these cells
together cen be yet another general feature of classroom
interaction that help interpretation. The index that
mpfesents this fesature 1s called steady-state ratlo
(SSR).

The SSR reflects the tendency on the part of
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the teacher amd pupils to remain, im the course of their
cammunication, in the ssme category for spell of longer
thant three seconds. It is, therefore, clear that a higher

to what extent
8SR ratio would imply‘?"as%}the communication between the

Vi

1

teacher and pupils has been flexible to move from one
category to a_mgth_exf.
Flow of Communication

~
-

Category ten in the tool points to occurrence of
both silence and confusion whether the tallies in the
different cells constituting the row ten and column ten
relate to silence or‘confusien'cem best be judged only in
the light of the rest of the matrix, While the distribu-
tion pattern of tallies im the first nine cells in column
ien would indicate the sequences that terminste in gpells
of silence/confusion, the first nine cells lin row ten
would reflect the transitional sequences 'from' spells
of silence/confusicn, The steady-state cell (10-10)
indicates;,the incidence of silence/confusion for spells
of over three seconds, Every tally in the cell 10-10,

therefore, indicates a sequence 'from' 10 to 10.

Ieacher Tallk -

Different terminology has been used in étudying
the teacher clesssroom behaviour in the context”of his

demoeratic euthoritarfan behaviour. Arderson called them
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"Integrative and Dom;native patterns while to Withall they
were "Learner-Centred" and "Teacher-Centred", Lippitt
designated them as "Democratic" and “Autocratic“, and
Flandefs, whose system of observation is used in this

study, named as "Indirect™ and "Direct" behaviour patterns.

In the past, authors writing about the Flanders

A Interaction Analysis Category System have referred to catego-
Pies 1, 2, 3 and 4 as indicative of "indirect teacher influ-
ence" and categories 5, 6 and 7 as "direct teacher influence”.
Flanders (1970) who considers that interaction'is indeed
interactive and hence it requires more skills to maintain

an indirect pattern with comparatively 1little able pupils.
He cites a few more common measures of indirectness in
teacher behaviour'which are I/D, i/4, I/I+D, i/i+d,

frequency of the (3-3) cell and also the frequency in
certain indirect categories. He proposed a more parsimoni-
ous way to conceptualize this aspect of classroom inter-
action, concepts of interaction and response applicable to
both the teacher and student talk and develops a new set

of indices to describe the concept of indirectness.

The Teacher Response Ratio (TRR): It is defined as

an index which corresponds to the teacherfs tendency to
react to the ideas and feelings of the pupils. The IRR
can be fouﬁd by adding category frequencies 1 + 2 + 3,
multiplying by 100 and dividing by the sum of
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1+2+3+6+7, TRR is a measure of teacher's tendency

to respond to the ideas and feelings of the pupils.

t

~ The Teache ion BRatio (TGR): It represents
the tendency of the téaéhgr to use qﬁéétions; which 1s an
unqquivpcal means of initiation, in the econtext of gulding
the content .- e?iented part of the classroom d‘lscourse.\
TQR 1s a percentage of all categories 4 and 5 statements
which are classified in category 4. It is cslculated by
multiplying the category 4 fre(iuency by 100 and dividing
by the sum of c;ategories 4 and 5. -

The Pupil Initlation Ratio (PIR): it proposes to

indicate what proportion of pupil talk was judged by the
observer to be an act of initistion. The PIR cam be

' ) : .« multiplying
calculsted by multiplying the frequency in category QZby

100 and dividing by the sum of all pupil talk.

These three ratios in combination with the
percentage of teacher and student talk, describe the
situational gettings for the interaction. In one situation
the teacher may be responsive to pupil tall::r ask ar above
aversge number of questions, and the pupils show very high
initiative in introducing their own ideas into the class-
room discourse. In another thie teacher may lead the discu-
ssion by asking :i;any gquestions in response to pupil talk
and produce ,at}othe)r pattern.

’
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In order to study the immediate reaction of
teachers fo the termination of pupil talk two additional
ratios can be calculated on the basis of the TRR and TQR.
Both 51_’ these ratios TRR 89 (apd TQR 89 can be: calculated
as they were: before, éxeept that the cell freéuencies in
rov 8 and 9 are combined by addition and substitution for

colunn‘totals. -

Instantaneeus Teacher ‘Response Ratio (TRR 89) - It

is the tendency of the teacher to praise or mtegrate
puplls' ldeas and feelings into the class discussion, at
the moment the pupils-stop talking., The TRR 89 can be
calculatpd by adfiing the cell ~freque5.cies -in rows 8 and 9,
columns 1, 2 and 3, multiplying this sum by 100 and divid-
ing the I;rodﬁet by the total tallies in the cells of rows
8 and 9, columns 1, 2, 3, é and 7..

' is the tendency of- the teacher £o respond to pﬁi;il_ta}ik
wit.h questions based on his ewn 1&9&5 compared to his
tendency to lecture. TQR 89 is calculated by adding the
frequéncies in cells (8-4) and (9-4) multiplying by 100,
and dividing by the total ‘tallies in the four cells (8-4)
+ (8-5) + (9-4) + (9-5).

U Int n
A sensitive area of the matrix revealing the

poslitive aspects of social skill in the teacherpupill
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relationship ié‘designated by the nine cells in rows 1
through 3, columns i through 3, collectively called
"Extended ;ndirect cells", All possible two way gequences
involving'acceptance of pupils'! feelings, praise and accept-
ance and clarification of theilr ideas usually indicate
teacher's concern with positive motivatioﬁ and reward.
Integrated in an effective manner they constitute a
éonstruqtivé approach to harnessing.the social emotional
climate in the classroom. The extent of constructive inte-
gration or extended indirect may be found out with

reference to the total interaction.

Vicious Circle

In quite contrast to constructive integration
;ndicatiné the promotion of positive motiv;tion by the
teachers im his elassroom ccmmgnication is what 1s called
‘vicious circle'., The area in the matrix which exhibits the -
£ecour53 to thié negative side of motivation is the cellu-
lar conglomerate called the 'Extended Direct' influence. It
1s the group of four cells (68), (6=7), (7-6) and (7=7).
This phenomenon refers to sequgﬁcgs 1nvol§ing’orders/
commands and ¢riticism. The extent of vicilous ecircle may

be found with reference to the total interaction.
Taa 8 T

There are seven steady-state cells signifying
teacher's sustained talk. In accordance with the



97

suggestions by Flanders (1970) it may be developed and
discussed in terms of Ieécher;Steady-étate Ratio (TSSR).
There are three principal constituents of this. They are
constructive integration component (1-1, 2-2 and_3-3),
vicious circle component (6-6 and 7;?) and content-oriented
component (4-4 and 5+5). A further snalysis of the
content-orientation coﬁponent of steady-state teacher talk
may be a useful extension of the discussions. There are -
two cells that go into the component and they are 4~4 and
5-5.

Centent Emphasis

-3

The totality of content emphasis, as seen in
columns 4 and 5 together, could be concelved as composed of
three segments - content emphasis buried in teacher talk,
content emphasis in the context of student talk and content
emphasis following silence/confusion, The part of the
commanication which is primarily concerned with content
delivery is revealed in the group of cells constituting the
cross. Therefore, the name content cross is derived from
the relative arrangement of cells which form.themselves
into a 'cross'- A clue to the extent of emphasis an subject
matter, as distinet from emotional aspects, comes from the
sum of columns 4 and 5. Perhaps, concern with subject
matter to some extent spreads over the columas 3 and 6 too.

Since it 1s the columns and rovws 4 and & that exhibit the
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emphasis on content one may consider the sum of category
4 end 5 tofals only for a measure of the content emphasis.
The measure of the concern with the content is the
éentsnt‘Cross Ratio (CCR).

The Use of Prailse

Praise as-a means of reward and-reinforcement can

be very effective 1n~c1assroom communication. The extent
and the manner of the use of pralse by teachers can be
gathered from the sequential distribution of talllies in the
cells in column 2, -The category 2 stands not only fgr
pralse but. alseo far'encquragement and jokes cut by the .
teacher, The cell in row supplies some information relating
to the.evént immediately follovwing praise may be looked
upon as the effeet of-praise/encouragement from the
teacher. The area of the matrix conteining the information
about the use of pralse may be found out by multiplying
the column 2 tallies with 100 and dividing it by grend
total of tallies. More fundemental details regarding the .
use of praise may be found out by computing the indices
with reference to the total use of praise.

R Sty te St ment

Teacher's constructive reaction by wa& of eppre-
clating tﬁeir feelings, pralsing/encouraging them and
accepting/clarifying their ideas, shown in the content of
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teacher - controlled étudent talk is gathered from the sum
of cell totals (8-1), (8-2) and (8-8) while such constru-
ctive reaction shown in the context of students' self-
initiated talk, which reaction might be more for reading
in-thelr implications, is revealed by the sum of cell
tbtals in (9-1), (9-2) and (9-3). An above average frequency
in the 3—3?931i oitgnfneagsithaf the teacher develops the
ideas of students with conslderable care - a mark of a -
truly indirect pattern of influence. The 3-3 cell is most
important in est;matipg the teachers support of student
participation. A high loading in the 9-9 cell often
indicates student to student communication and greater

-gelf-direction,

Student-Talk

Student talk is recorded under only two csategori-
es, one representing their 'response' behaviour and the
other 'initiation' behaviour. Because of the fewer number
of theJcategories recording pupil talk the amount of
informaticn that can be obtained from the matrices is
relatively limited. Certain conventional indices or dimen-
sions of student talk lend themselves to easy caleulation
and help the interpretsaticn. |

~

Pupil Initiaticn: The index which serves as a

measure of pupil Initiastion is given hy the Pupil Initiastion
Ratio (PIR) which indicates the proportion of pupil talk
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Judged by the observers to be acts of initiation.

Pupil Steady-State Talk: The tendency of the

pupil to remain in the same category for a lomger spell
i.e. more than 3 seconds is given by the index, Pupll
Steady-State Ratlo (PSSR) which may be qalculateéi by multi-
plying 100 to the sum of tallies im 88 and 9-9 and then
dividing by the sum of column totals 8+8.

Prompt_to Pupil Talk: It is the teacher talk,

more often than not, that is either immediately or ultimate-
ly responsible for pupil talk in the classroom. Therefore,
it would be significant information to find out how the
pupil talk 1s sometimes lmmedlately prompted by the teacher
talk. Anohher item of significant informatiom would be how
much percentage of pupil talk 1s of the self-initiated type
that is_directly prompted by the teacher talk. A measure of
pupll talk directly piloted by teacher talk 1s given by an
estimate of pupil talk arising in the context of teacher
talk.

Sequential Patterns of Pupil Talk: Some signifi-

cent sequential patterns of pupil talk could be identified
on further analysis of the columns 8 and 9. Information
regarding the following sequences from pupll talk may be
obtained: (i) pupil responsive talk, (ii) pupll responsive
talk following teacher pralse/encoursgement, (1ii) pupil



101

responsive talk following teacher questions, (iv) pupil
responsive talk following teacher directicns,’(vj_pupil
self-initiated talk, (vi) pupil self-initiated talk follow-
ing teacher question, direction or eriticism and (vii) pupil
selfeinitiated talk developing from pupil responsive ialk,

ete.

Silence/Comfusion; Analysis of the incidence of
silence/confusion may shed 1light to a limited extent om the
communication patterns in classroom Situatidﬁ, particularly
because the provision of category tem covers both silence
and'confusion and some classroom non-verbal activities like
black-board work. But even then a general perusal of the
petterns of the incidence of category tem may throw some
light on the sequence.of teacher talk emd pupil talk. A
discussion on the relative extent of silence/confusion
following bhe principal cammunicaxion components may throw
some light om the petterns of behaviour, While the distri-
bution of tallies in column 10 of the matrix would give
infermation regarding the events preceﬁbng the incidence
of silence/confusion, ﬁhe distribution patterns in row 16

would give ample information regarding those that followed
the incidence of silence/confusion throwing light on the
effect of the incidence of silence/confusion.

- In the presehit study the investigator has used
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FIACS as a training tool as well as an observation tool.

In the pilot study the experimental group which was
to be given the treatment of providing knowledge of FIACS
received imstructlon in preparing a lesson plan, formulating
objectives, planning the execution of the lesson as well as
the regular theory class;es in philosophy of Education,
Educational psychology, School organization, and Indian
Education ete. along with the control group. A week before
going for student teaching, the experimental group was
given a theoretical knowledge of Flanders Classroom Inter-
action Gategory System by 'providiﬁg a copy of the 10 cate-
gories, explaining them, giving-role playing as a direet
or indirect teachezl. The whole training was econfined to 5
periods each of 50 minutes in & week.

- As stated earlier in the final study also FIACS
group of student-teachers ~ ~ attended the class with
micro-teaching group and traditional group in the beginning
in. which skills in the areas of lesson planning, presenta~
tion of lesson and genmeral method were discussed in regular
clesses., Experimental treatment was given to the group by
employing Flanders Interaction Analysis Category System.
Student-teachers were taught the category system so that
they were able to: (1) observe and tabulate a 10 minute
lesson in actual situation, (ii) compute and 1nterpfet the
meaning of main components of the observed lesson as

‘tedcher telk! 'student talk®, 'silence/confusion', teacher
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-student talk ratio’ -, -*indi rect-direet ratio', and the
trevised indirect-direct ratio', and (ii1) read and inter-
pret,ﬁoaning of cell-ioadings in mejor reéien“s of the
matrix, In addition te the skills of observation, tabula-
tion and ma’.tr;lx‘in‘t‘erpretation of course with a minimum.
proficlency each student-teacher observed a class for 10
minutes, prepared the iatr:lx- and discussed its lmplice--
tions in the group. 'I_?his treining was given during a two
week _eourse gfter tl}ae student-teachers had undergone the
preligxina.ry tzjaming of teaching principles along with |
other groups. While they Y;re teaching, another student-
teachér trained in FIACS could observe his teaching and

discuss among themséives .

3.6 Qb ation and D c ion

» In the pilet study the control group and FIACS
expeﬂmenfal group wWwere observed at post-treatment‘stage.
Post-treatment observations were taken in actual clégsroom
situation. Teaching of each student-teacher was observed
for a period of one hour in two imstelments of 30 mimutes
each at two different stages of his practice teachiﬁg
progreamme, namely one in the beginning of the teaching
practice programme after he had settled, and another after
the student-teacher had taught 15 to 20 lessons in actual

classroom situations.

In the final experiment all the three groups:
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¥

traditional practice teaching control gi'onp, exge?imgntal
ﬁicro—ﬁeach:lng group I and FIACS group Il were subjected to
observation for pre—treatmexit data. Each student-teacher
was observed while teaching in class VIII a lessom on social

studies for a period. of 20 minutes.,

Post-treatment data was gathered by observing each
student-teacher for a period of 40 minutes in two instal.
ments of 20 minutes each, one in the beginning of thé
student-teaching programme after he has settled by teaching
a few (3 lessons and another after he had taught 10 to 20
lessoms. For experimental micro-teaching group I, wherein
the skill tralning was provided im the beginning in real
classroom situation observation was taken for each micro-
c_lé.ss of 7 minutes through FIACS to assess the change in
teaching behaviour. For comparing the performance of
‘teaching behaviour of experimental group I student-teachers
with the performance of student-teachers in the control and
experimental group II, each student-teacher was observed
in the classroom for 20 minutes towards the end of his
prac’c:lce teaching programme when he had taught at least
15 to 20 lessons. '

.‘:.gsas.u_m_mm
1: -Qbserver Reliability

The training procedure required observation perfor-

mgnéa to result into the inter-observer reliability (with
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8 ‘trained' observer) at 0.85 or more (Scott's Reliability
Coefficient), accordipg to Flanders (1960¢b)) . The study
was comducted by the investigator after dﬁetéraining and
after establishing inter-observer-reliabllity consistently
at levels or above 0.85. ?The procedu;e of estimating
reliabllity can be done either through the graphic method
or the-computational one recommended by Flanders (1960(b)).
The latter 1s described below: v E S

Scott calls his coefficient "pi" and it was deter-
mined by the formula below: o

Po = Pe

Pl 2 ccnemcccacaa-
100 - Pe
PO is the percentage of agreement and Pe is the percentage
of agreement expected by chance which is found by squaring
the propertion of tallies in each category. Summing these
overall categories, and mulﬁiplying by 100, the procedure is

used as follows:

Step one: the original tallles are recorded as
"hash marks® ( HITENT etc,) for quick summing on a

sheet contalning temn columns, one for each category.

Step two: add column totals, divide each by the
grand total, amd multiply it by 100 to convert into per

cent.
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Step three: While oneobserver finds the total per
cent disagreement by subtracting the per cent flgures corres-
ponding to each category ~- summed overall categories, the
other observer estimates Pe by entering the largest and
second largest categories as determined by either distribute
ing or averaged from both.

Step four: Po is determined by subfracting the
total per cent disagreement from 100.

Step five: Pi is found by entering figure two with

Po anéd Pe.

2. Matrix

The matrix interpretations proposed to be made in
the study are those suggested by Flanders (1960(b) and
1970)... The inggrpretations are based on tally concentration
in specified areas of the matrix. The specifiec indices
alding interpretation and corresponding aréas,of the matrix
which have been taken és varlables to be compared have been
discussed earlier, their computational details are given

below:

Principal Gomponents of Communication

Sum of column totals 14+24+3+4+5+6+7
Teaéher Talk = "“""'"""‘"‘““"""““-ﬂ-‘mﬂ'"-h"--.am--»nan X 100
CoL Grand total of tallies

Sum of columm totals 8 + 9 -

LR L A T 1 PR A L TR ZPR Pl R L R A P T x ]:oo L.

Grand total of tallies

Student Talk
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column 10 total

Sllence/Confusion 2 cememeeam——nae memwese-e.= X 100
o Grand total of tallies

feachep-T - 5 nt- B ,

Index in this regard is known as ‘Teacher Telk/
Student Talk' (1/8) ratio.

Sum of column totals 1+2+3+4+5+6+7
T/s ratio B emewmew KD 1 D W W D e > . v;’y'e-.‘-“"a‘--
. Sum of column totals 8 + 9

Flexibility of Communication
= An_Qverall View

This indicates the instances #f sustained occurr-
ence of tﬁa event for spells of over three seconds each,
There are tem such steady-state cells along the dlagonal
of the matrix. The combined cell load in all these tem
cells together can be another general feature of classroom
interaction that would help interpretation. The index that
describes this feature is called Steady-State Ratilo (SSR).

Sum of the tallies in (1-1)+(2-2)*(3-3)+(4-4)+
(5=5)+(6=-8)%(7=7)+(8-8)+8-9)+(10=-10)

SSR R ALl D el L et et Sl b D) S tntut hd bl Aot Dot el g X 100

Grend total of tallies
Mgggéiég ggilﬁgi:ect Beggyiogx

The formula followed in the present study are

given below:
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sum of column tot als 1+2+3+4

1/ . .
V Sum of column totals 1+2+3+4+5+6+7
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Sum of column totals 1+2+3

1/d = CELE AL LA IR EY L L LD P P P PR P T

Sum of column totals 342434647
Constructive Inkegzpation

The area collectively is called 'extended indirect'
cells. Index is worked out as follows:
Y Sum of the tallies 1m (1-1)+(1-2)+
- (1-3)+(2-1)+(242)+(2-3)+(3-1)+(83+2)
Extended . . +(3-3) L
Indirect = e TR mes R s R T e mens e eswsemeew X 100
Grand- total of tallies
Vi C

- - The area in the matrix exhibiting negative side of
motivation is also called ‘extended direct'. The index is
worked out by the formula given below: '

Sum of the tallias in (6—6)*(6—7)
Extended +(7-6)+(7-7) .

Direct = L W 1 T O W @ S g Bl W 100

Grand total of ts.llie_s

Teacher Support to Student Participation

The index found in (8-3) cell is computed in
percentage as against the total tallies:
Sum of 3-3

3-3 eell L= ---‘--‘.‘---‘---D-‘--ﬂﬂ.“" X 100
Grand total of tallies
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Student-Injtiation
It indlcates whether or not the students had the
opportuntty to initiste their ideas or communicate among
themselves, indice 1s calculated as:
" Sum of the total of (9-9)..

‘9.9 cell S e e L DL R DT PR L T I 4 1;00
Grand toyal of the tallies

3. Use of 't' Test
\Students 't! tosts were carried out ¢n all the 11
varlables namely 'teacher talk', 'student talk', 'silence
or confusion', ‘teacher-student talk ratio’, 'éteédy state
cell', ‘I/D'; and '1/d4' ratios, ‘'extended iﬁdirect',
'extgnded direct', categoriesyin '3-3 cell' and 19-9 cell’
ﬁith a view to identifying whether the measures 6btained
were significantly different from group to group and pre-
treatment and post-treatment dimensions, For the procedures
followed in the calculation, Garrett (1969, pp. 223 ané

228.228) may be referred.

4, Comparing Matrices for

Etatistical Siznificance

To find out whether two or more interaction

. sequences are significantly different from each other one
has to compare the concerned matrices. Flanders (1960(b))
had sdopted and recommended the following prdeedure for
this purpose.
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Darwin (1959) developed a likelihood ratio criteri-
- on to test the hypothésis that the frequency distributions
in two or more matrices are the same, He proceeds on the
verified conclusion that the Chi-square test is insensitive
to sequence analysis. H;s assumption is that interaction
sequences are one-dependent or markZb? chain which is a
much better approximation than the zero-dependent assumption
of Chi-square. Communication evenis are in faect, more than
one dependent, but the additional dependence of three or
more eventé is small in comparison to the dependence
between two events. For comparing two or more matrices,

the null hypothesis concerning the matrix distributions can
be tested by a likelihood ratlo criterion suggested by
Darwin.-

LLZT\]‘}"\ \Qamh}k‘_... inkx \oae )’L'}'.,_ —_ Zn}k-\n%eh}g,'\—ih}.. Lc}eh&>
k) W ™) ™)

Aﬁéﬁp in placeqa Suffik means that summation has been
carried out oﬁer the replaced variable. The procedure for
applying the 1iklihood ratios to test the null hypothesis

concerning two matrices A and B is given below:

Step one: Prepare a 10 x 10 matrix 'A' and the
second matrix 'B', Check to see that the sums of the
corresponding rows and columns within each matrix are

equalo
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Step. two: Prepare a third matrix *C' which is a
combination of A + B, The addition is performed cell by
cell. The check is € = A + B for all cells, row totals and

column totals.

Step three: The first term 'K':1is found by multi-
plying each cell frequency by its own natural logarithm
(n logen), adding these 100 products from A to the 100
produets‘from B, and the sum will then equal the first

term ‘K'.

Step four: The second term 'L' is found by multi-
plying each row total by its own natural logarithm, adding
the ten products from A to ten products from B, end the

sum will then equal term ‘L°*.

Step fives The third term 'M' is found by malti-
plying each cell -frequeﬁcy»in the C niatz_'ix by its own’
natural logarithm, adding the 100 products, and the total
will then equal term 'M',

Step six:s The fourth term 'N' is found by multi-

plying each row total of metrix € by its ewn natural
logarithm adding the ten products, end the tetal will then

equal term 'N',

Step seven: The terms are combined as ind#dcated,

that is 2 K = L = M + N, If logarithm to the base ten are
used, the formula becomes 4,605 K-L-M+N,
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Step eights For two 10 x 10 matrices, this

criterion has a sampling distribution of Chi-square at 90
degrees of freedom, Since Chi-square spproaches a normal
distribution for higher degrees of freedom, the above
criterion can be converted to a Standard Score "Z" as

follows:

z2 = /’"25335- -/ &1

where n =8, (S—l) and 8 is the number of categories. For
two 10 x 10 matrices, this formula becomes, when Z 1s 2,58
or larger, the nu}}” hypothesis 1s rejected at the 0,01

level of eonfildence.

The application of thisest to more than two
matrices 1s stra:lght forward. Term 'K' will include the
cell byLaddition of all matrices. Term 'L' includes the
row by row addition of all matrices. Term ‘M' 1s calculated
from a single@ combined matrix in which the cell totals are
determined by the addition of frequencles in the corré8spond-
ing cells of the individual matrices. Term 'N' follows the
same procedure with the row totalﬂof the combined mattri'x.
The degrees of freedom are 8 (S-1) (r-1); § is the' number

of categories and r 1s the number of matrices.



