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CHAPTER FIVE

ANATLYSIS OF THE DATA, RESULTS AND DISCUSSION

I -~ FOR CONTROL AND EBXPERIMENTAL No., 1,
GROUPS ( C AND By GROUPS )

This and the next two chapters are devoted to the
presentation of the results obtained in the present study which
are followed by discussion thereonlwith a view to seeking inter-
pretation as to why the results turned out to be what they are.
In each of these three chapters resulfs related to (I) C and E
groups, (II) C and E, groups and (111) E, and E, groups have

been presented separately.

The present chapter, thus, is devoted to results and
discussion related to Control and Experimental No.l g;oupé
(c and E groups). In this chapter,\however, an additional
attempt has been made to present a brief description of different
Statistical methods employed by the investigator to analyse

the data.



5.1

ANATYSIS OF THE DATA

In conformity with the design of the study, analyses

of the data were carried on with regard to :

(a)

(b)

the direction and significance of difference in
verbal teaching behaviour patterns experimentally
manipulated between C an@ E;, C and By and E; and

EQ groups of teachers,

the extent and significance of difference in mean
achievement at knowledge, understanding and applica-
tion levels of cognitive operations between C gnd g,
C and EZ; and E; and B, groups of students eX§OSed to

verbal teaching behaviour patterns of C and By

C and BE,, and By and E, gfoups of teachers respec-

N tivelyo

A brief discussion of statistical analysis of data

" with respect to (a) and (b) above now follows :-

(a)

In order to estimate the direction and significance

of difference in verbal teaching behaviour patterns in C and By

C and E,, and E, and E, groups of teachers, the following

statistical methods were adepted :

(i)

Following the procedure of matrix preparation,

(Flanders, 1970), one master matrix based on & sequential

lessons taught by a teacher was prepared for each teacher.,

Thus 9 master matrices were prepared in which 3 master matrices,

representing verbal teaching behaviocur patterns, belonged to

each of the three groups of teachers. The tallies of teaching

behgviour events obtained under each column in fthe matrices

i
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were then converted into percentages for further computational

purposes,

(ii) The median test was used to test the hypotheses that
C and B,, C and E,, and By and E, groups of teachers would have
the same median on each category or category pattern. In the
use of this non-parametric statistics, the investigator was
guided by the work reported by Pareek and Rao (1971) who used
median test to "test the hypothesis that the experimenéal tea-
chers before training (pretraining) and the control teachers
(post training) would ﬁave the same median on each category.”
Since the total number of cases in both groups (e.g. C + By,
C +E, and By + E,) was small ( 3 +3 =6 ), it was considered
appropriate, following a suggestion by Siegel (1956), to apply
Fisher exéct probability test instead of chi-square test, to

test the hypothesis of no true difference in medians of two

gmqw,ﬁw

(b) In order to estimate the extent and significance of
differenoe'in mean achievement at knowledge, understanding and
application levels between C and By, C and EZ, and E1 and E,
groups of students so as to test the different hypotheses laid
down in chapter three, analysis of covariance was applied to
the relevant data,. "Analysis of covariance is a form of analy-
gis of variance that tests the significance of the differences
between means of final experimental data by taking into accoumt
and adjusting initial differences in the data," (Kerlinger,!964).
"Analysis of covariance represents an extension of analysis

of wvariance to allow for the correlation between initial and

final scores, Covariance analysis is especially useful to
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% experimental psychologisis when for various reasons it is
impossible or quite difficult to equate control and experimental
groups at the start: a situvation which often obbtains in actual
experiments., Through covariance analysis one is able to effect
adjustments in final or terminal scores which will allow for

differences in some initial variable," (Garrett, 1958).

In the present study, it was hypothesized that besides.
verbal teaching behaviour patterns, variables like previous
knowledge and intelligence of the students were also related
to students achievement. In ordef to adjust the final achieve-
ment scores for initial differences among students in previous
knowledge and intelligence, it was considered appropriste to
apply covariance analysis to the data. Thus in this study,
previous knowledge (measured by PKT) and inte}ligence of the
students (measured by intelligence test) were the two concomi-
tant variébles whose "influence on the criterion variable
(measured by achievement test) needed statistical controle.
ihis could be achieved by appiying analysis of covariance.

For applying this statistical method to the relevant data, the
investigator followed the procedure suggested by Pesternack

and Charen (1969) wherein they have discussed different compu~
tational steps of analysis of covariance involving two conco-

mitant variables.

Analysis of covariance sssSumes sSome amovnt of corre-
lation between a concomitant variable and a criterion variable.

So, as a first step to the use of this method, it was decided
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to estimate degree of relationship between previous knowledge
and achievement at three levels as well as relationship between
intelligence and achievement at three levels. This was achieved
by computing coefficients of‘correlation by product-moment

method (Garrett, 1958).

5e2 .COMPARISON OF DIFFERENCE IN VERBAL TEACHING

BEHAVIQUR PATTERNS :

To find out the direction and significance of differ-
ence in teaching behaviours, the verbal teaching behaviour
patterns of C and E1 groups of teachers were compared, Results

of variouws comparisons are presented in the tables below :

1, Direction and Significance of difference

in all the 14 categories :

The results given in this section dealé with compari-
son of all the 14 categories between C and E1 groups of teachers.
Table 5.1 contains a comparative statement of percentage
occurrence of these categories and table 5.2 gives the results

of median test applied to the data of table 5.1.

Table 5.1 on next page...
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Median test was applied to the percentage occurrence
of each of the 14 categories given in table 5.1 in order to
test the direction of difference and significance of difference
a8 a result of training B, group of teachers in the use of
certain selected verbal teaching behaviours, The results

obtained are given in the table below which are followed by

explanation.

Table 5.2

Mean percentage occurrence of 14 categories,
direction of difference and significance of
difference in C and E, group of teachers.

4
» O
&)
)
B9 E Signifi-
e < cance of .
o o oHD Direction of difference differ-
5§ B8 ence
8 o 0O
¢ © g &
+ o 0]
8 o oS
O OEH O O
1 2 3 4 : 5
1. C 0,00 Occurrence absent in C group and
very small, 0.21% in one out of -
B, 0.07 three teachers in By group.
2 c 0.47 In about 67% of the combined N.S.
matrices Cat .2 was above common
E 1,77 median in E; group of teachers
3a. C 2,05 In 100% of the combined matrices Sige.at
Cat.? was above common median in »05 level
B, 3.36 By group of teachers.
3b., C 1.29 In about 67% of the combined H.S.

matrices Cat.3b was below common
E1 1,05 median in E1 group of teachers.
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(2) Sig.

= Not significant
= Significant

1 2 2z 4 5
das € 4,61 In about 67% of the combined matrices NS
. Cat. 42 was below common medisn in E1
E1 5.57 group of teachers.
4b, C 1.78 In about 67% of the combined matrices N.S.
Cat. 4b was above common median in E1
Ey 2.3 group of teachers.
dc, C 0.49 In about 67% of the combined matrices N.S.
Cat. 4c was above common median in E1
E1 0.60 group of teachers.
48, C 0.00 Occurrence absent in C group and very -
small, 0.14%, in one out of three
B 0.05 teachers in E1 group.s
5. C 66,79 In about 67% of the combined matrices NeSe
Cat. 5 was below common medign in E1
Ey 57.04 group of teachers,
6. C 1.67 In about 67% of the combined matrices NeSa
cat. 6 was below common median in E1
E1 2439 group of teachers
iR C  0.26 In about 67% of the combined matrices N.Se
Cat.7 was below common nmedian in E1 :
By . 0.22 group of teachers, -
8. C 12.45 In about 67% of the combined matrices N.S.
Cat. 8 was above common median in E1
Ey 17.03 group of bteachers.
Qe C  0.74 In about 67% of the combined matrices N.S.
Cat.9 was above common median in E1
By 1455 group of teachers.
10. C 735 In about 67% of the combined matrices N.Se
Cat. 10 was below common median in E1
By T.13 group of teachers.
Note : (1) N.S.
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In tgble 5.2 above, results of difference in all the
14 verbal interaction behsviours between C and E, groups of
teachers are presented, The méan percentage of occurrence of
each category gives an idea of average trend in occurrence of
each category for the two groups of teachers. Dirgction of
difference and the significance of difference imn the next two .
columns give an idea of training effect and statistical signi-~
ficance of the training effect respec?ively between these two

groups of teachers,

Category 1, accepting the feelings of the students,

. was fouwnd absent in the verbal teaching behaviour of C group of

teachers whereas in E1 group it was observed to the extent of
0.21% in the case of only one out of three teachers. It appears
training had very small effect on E1 group of teachers in using
this category. Occurrence of category 2, praising or encouraging,
Wa§ rare in C group of teachers whereas in E1 group of teachers
incidence of. this category was higher. In 2 out of 3 By group

of teachers (about 67%) the incidence of this category was above
the common median indiéating training effect which was, however,
fouwnd to be not significant. Category 3%a, providing confirmatory
feedback, was found to occur significantly more (.05 level of
Significanoe) in E1 group of teachers. In all tﬁe three combined
matrices catégory Ja was above common median in E, group of
teachers indicating significant difference between C and By
groupgpf teachers with regard to this teaching behaviour.
Category 3b, providing corrective feedback, givéé o somewhat
different picture in the sense that the incidence of this cate-

gory in 2 out of the 3 combined matrices of E1 group of teachers
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Was below common median, Although this value was not signifi-
cant, training seems to have somewhat ne effect on changing this
behaviour. So far as category 4a, asking cognitive memory
gquestions is concerned, in aboutb 67% of the combined matrices
this category was found to be below common median in E1 group

of teachers, Although the difference is not significant, it
indicates lesser use of this category by Ei group teachers. With
regard to category 4b, ésking convergent question, the direction
of difference was in favour of E1 group of teachers because in
about 67% of the combined matrices this category was found above’
common median in 31 group of ‘teachers. Thehdifference, however,
was not significant. Incidence of category 4c, asking divergent
questions, had been gquite low in both the groups. Within this
low incidence of occurrence of category 4c, in about 67% of the
combined matrices this category was found above common median
'in‘E1 group of teachers. Although the difference was not signi-
ficant, its direction indicates the effect of training in favour
of E1 group of teachers. Category 44, asking evaluative ques-
tions, was altogether absent in both the groups. This indicatéé
that training had no effect on E1 group of teachers as far as
asSking evaluative questions was concerned. The occurrence of
category 5, lecturing, was found to be less in E1’group of
teachers as compared to C group of teachers. Although this
difference Waé not found to be statistically significant, in
about 67% of the combined matrices, category 5 was foumd to be
below common median in E1 group of teachers. Similarly, though
the difference in the occurrence of category 6, giving direction,

in both the groups was not statistically significant, in about
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67% of the combined matrices, this category was below common
median in E1 group of teachers indicatiné the use of this
category by lesser number of E1‘group teachers as against C
group of teachers, The occurrence of category 7, criticising
or justifying authority, was gquite low in both the groups which
indicates thst, in both the groups, the teschers used this
category very rarely. The difference, though in favour of E1
group of teachers, wWas not significant for this category.
Occurrence of category 8, student-talk in response to teacher-
talk, was found to be not significantly different in C and E,
groups of teachers although in about 67% of the combined
matrices, category 8 was found above common median in E1 group
of teachers which means that the number of classes in which
students used this category and were taught by E1 group of
teachers were more than the number of ciasses taught by C
group of teachers. Use of category 9, student initiaﬁing talk,
was found in more classes taught by E, group of teachers as
compared to classes taught by C group of teachers although the
difference was not statistically significant. Also the occurr-
ence of this category was nil in the case of one C grouvp of
téacher and quite low in the case of other two teachers of
this group. The difference in the occurrence of category 10,
silence or‘copfusion, between C and E1 groups of teachers was
also found to be no% significant, although, in about 67% of
the combined matrices this category was below common median

in E1 group of teachers,
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To summarize the above results : (i) significant
difference at .05 level of significance Waszoﬁnd in category
3a only, (ii) difference in the intended direction amongst
E1 group of téaohers was observed in categories 2, 4b, 4c, 5
and 6 although these differences were not found to be signi-
ficant, (iii) occurrence of categories 1 and 44 was either
nil or rare iﬁ these groups of teachers, (iv) occurrence of
category 7 was also nil or rare in these groués of teachers,
(v) differences were also observed in the predicted direction
in_the occurrence of categories 8, 9 and 10 although these
differences were not Significant, (vi) in the case of cate-
gory b training did not change this behaviour in the predicted
direction., In the combined matrices 2 out of 3 teachers of B

group, this category was found below common median,. .

2 Direction and sisnificance of difference

in Teacher-Talk Categories

The results given in this section deals with compari-
son of teacher-talk categories only between ® € and E1 groups
of teachers. Table 5.3 contains a comparative statement of
percentage occurrence of téacher-talk categories and table
5.4 gives the results of median test applied to the data of
table 5.3.
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Median test was applied to the above percentage
occurrence of each of the 11 categories in order to test the
direction and significance of difference as a result of train-
ing in the use of certain types of teaching behaviours. The

resvlts thus obtained are given in the table below :

Table 5 c4

Mean percentage of occurrence of 11 teacher-talk
‘categories, direction of difference and signifi-
cance of difference in C and E1 group of teachers

4
o O
&
3 o
£ O B
588 Signifi-
O &4 & cance of
D a HyO Direction of difference differ-
S & Aol - ence
() Q g o
4 a a [
g © 0w
O BH O O
1 2 3 4 : 5
1. C 0.00 ©No occurrence in C group and 0.26% —

occurrence in only 1 out of 3 E1
E, 0.09  group of teachers,

2, € 0.66 In about 67% of the combined matrices N.S,
Uate. 2 was above common medisn in E1
E 2445 group of teachers.

3a., C 2,58 In 100% of the combined matrices Sig.at
. Cat. %a was above common median in .05 level
B 4.57 E, group of teachers.

%b. C 1.72 In about 67% of the combined matri- N.S.
ces Cat. %b was below common medisn
By 1.42 in E; group of teachers.

[nd

4a, C ' 6,04 In about 67% of the combined matri- WS e
ces Cat, 4a was above common medlan
B, T4 in E1 group of teachers,
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1 2 5 4 5
4b., C 2.55 'In about 67% of the combined matrices N.S.
Cat. 4b was above common median in E1
E 2,88 group of teachers,
46. C 0,70 In about 67% of the combined matrices W.5,
Cat. 4Cc was above common median in E1
E, 0.82 group of teachers
44 C 0.00 No occurrence in C group and 0.18% of -
occurrence in only 1 out of 3 E, eroup
E, 0.06 of teachers,
5. € 83,06 In about 67% of the combined matrices N.S.
Cat. 5 was below common median in E,
By 76.55 group of teachers.,
6. G 2.28 In about 67% of the combined matrices N.S.
Cat. 6 was below common mediasn in E1
E1 3,10 group of teaschers,
Te C 057 Occurrence small although in about N.S.
, 67% of the combined matrices Cat. 7
Ey 27 was below common median in E; group
of teachers.
Note : (1) N.8. = DNot significant
(2) Sig. = Significant

The results obtained in table 5.4 above with respect

to teacher talk categories revealed that, except for cateéory

48, the trend was the same as was observed when all the 14

categories were analysed.

Significant difference was found in

the case of category 3a oenly (providing confirmatery feedback) o

For category 3b, providing corrective feedback, 2 teachers in

E1 group as against 1 teacher in C group were below common

median which indicates that despite training to use more of
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category 3b behaviours, less number of E1 group of fteachers

used this category as compared to'C group of teachers, although,
the difference was not Significant. The results with respect
to categories 2, 4b, 4c, 5, 6 and 7 were also the same as were
obtained in the case of analyses of all the 14 categories given
in table 5.2. However, iﬁ the case of category 4a, asking
cognitive memory questions, the trend of direction of change was
reversed, That is, whereas in 14 category analyses in about

67% of the combined matrices category 4a was below common median,
in 11 category analyses in about 67% of the combined matrices
this category was found above common median in E1 group of
teachers. This resulted from the percentages of category 4a,
moving up in the case of one of the teachers in 31 group when
s%udentutalk (8 apd 9) and silence / confusion (10) categories

were not considered.

% Direction and Significance of Difference in
Selected Verbsal Teaching Behaviour Patterns :

As discussed in the procedure of the study, teachers
in E1 and E, groups vere given varying degree of training in
the theory and practice of interaction process analysis with
a view to bringing about systematic difference amengst differ-
ent groups of teachers in selected verbal teaching behaviour
patterns such as- general indirectedness, verbal feedback and
questioniné. The results obtained with respect to these
selected verbal teaching behaviour patterns in C and B, groups

of teachers are given in the table below



108

O0T1®BY ss0I) JUSZUOD = R
(eATyBNTBAR) OT4®Y UOTASENy JIOUOBB] = (P¥ T
(JusSaeAT) OTABY UOT3saNpy JISYOBA[, = A0¢WMQE
- (quslaeauc)) O0TyBY UOTiseNd IOYOBSY = (av)und
(£xomem SATZTUSCH) OT9BY UOT4ssNy JISYDES( = (BY )M
(T®30J) 0Ta®BY UOTAsdNY JIBYOBA] = (TB300)4dL
. . : *200)
(AT 300II0)) OT3BY FOBYUPOSL SNOSUBLUBLSUT JISYIES = m@MMQMH%
- - Ogo
Ahhovmaﬁﬁ%sooQ 0T43BY ¥0BYPOSy SNOSBUBJUBLSUT JI8YOBI, = mw:MQMH%
Te30g
(T®305) O0T4BY MOBYPISL SNOSUBLUBLSUT ISYDBI, = mm:ﬁ@@ms
0T9By osuodgey JIOYOEBS[ = WYL ¢ 990N
6L°LL 80°0 80°*1 09°¢ 81°6 €0° ¢l oL 8l om.wm lec el 9¢° 9. uesy
08°8L  00°0 LE*o B¢ G2°F 2¥°9 2et iz ¢6° 19 4z*¢8 L8°84 ‘¢ )
06* ¢l 00°*0 gz*1 88°z O0Ov°ql Petel 61°21 20°* ¥9 22 9L g8*e8 2 g
80° 18 2*0 841 V&*9 0¢°L 1490 2" 09°2¢ a8° Lg 4v°09 6408 1
€98 00°0 16°0 91*¢ ¢6°9 02°0t mo.wm 2L s 02* 48 Zit L uBey
68°08 00°0 89°0 19°F Li*¥ L2°9 AR 4 1¢° 65 ¢0* 16 €6°09 °¢
80°L6  00°0  00°0 P¥¢*O0 12°G  24°¢ 06*tz  P2°4lL Vi° L6 7e°26 °¢ 0
16° 4L 00°0 90°*2 wm.b, A omwww £G*6¢ mw.hm wﬁowm‘ 60°09 *1
(e¥) (o)  (ay)  (®P)(T®30E)  (©200) ("UoD) (Te30L)
, : 68— - 68~ 68—
qod v ud L qo g ana bl HAAT L d941% 4410 HqL
-8 N g & O & v sIoyoBay,

gasyo®vey ro sdnoxpn wm pue o uTl

SUJI94348I JINOTABYSY msﬂgomoe TeqI9) POLOSTOE JO 90USIINDO(Q 9FBLUSOILT

4 g

9TA®L



109

Median Test was applied to the results obtained in

the table 5.5 above to test the direction and significance of

difference.,

The findings are given below :

Table 5.6

Mean percentage of occurrence of selected verbal
teaching behaviour patterns, direction of differ-
ence and significance of difference in C and E1
Groups of Teachers

. Patterns Tea~ Mean per- Signifi-
: chers centage Direction of difference cance of
occurrence differ-
of Patterns ence
1 2 3 _ 4 5
TRR o] 71,12 In about 67% of the com- N.S.
bined matrices TRR was
By 76,36 above common median in By
group of teachers.
TIFDbR89 C 85 .20 In about 67% of the com- N.S.
(Total) bined matrices TIFbR was
. E1 T3 .31 below common median in E,
group of teachers.
TIFDbR89 c 54,12 In about 67% of the com- N.S.
(Con.) bined matrices TIFbR(Com.,)
- . E1 54 .60 was above common median in
E1 group of teachers.
TIFbR8Y C 31 +05 In about 67% of the com- N.S.
(Cor,) . bined matrices TIFbR(Cor.)
. ] E1 18,70 wasS below common median in
E; group of teachers.
TQR(Total) ¢ 10.20 In about 67% of the com- N.S.
- bined maitrices TQR(Total)
E1 13,03 was above common median
. in E1 group of teachers.,
TQR(4a) C. 6.93 In about 67% of the com-  N.S5.
. bined matrices TQR(4a) was :
E1 9,18 above common median in E,

group of teachers.
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1 2 3 4 )

TQR(4Db) ¢ 3,46 In about 67% of the combined N.S.
- matrices TQR(4b) was above
By 35.60 common médian in E; group of

teachers.

TQR(4c) C 0.91 In about 67% of the combined N.S.
. matrices TQR{4c) was above
B 1,08 the common median in E; group

of teschers.

TQR(4d) C 0.00 Occurrence nil in C group of —
teachers and .24% in one out
E1 0.08 of three E; group of teachers.

CCR C 84 .63 In about 67% of the combined N.S.
, matrices CCR was below common
E1 T7.79 median in E1 group of teachers.

= Not significant
= ©Significant

The values of ten different ratios given in the table
5.5 were calculated on the basis of the formulae suggested by
Flanders (1970). However, for the calculation of some of these
ratios the formulae had to be suitably modified. These ten
ratios and the results of median test obtained in table 5.6 are

explained as below :

(i) The teacher responsé ratio (TRR).iS an index which
"correSpoﬁds to the teachers' tendencyvto react to the ideas and
feelings of the pupils" and éives an estimate of general indirec-
tedness in teaching behaviour. The TRR was calculated by édding
category frequencies 1 + 2 + 3a + 3b, multiplying by 100, and
dividing by the sum of- 1 + 2 + 3a + 3b + 6 + 7. Looking at the
table 5.6, it was found that in about 67% of the combined matrices,

this ratio was above common median in the case of E; group of
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teachers. That is, 2 out of 3 teachers in E, group showed general
indirectedness in their teachiné behaviour as compared to 1 out
of 3 teachers in C.group, although this difference was not found

to be significant.

(ii) The teacher instantaneous feedback ratio(TIFbR89-total)
is an index of the tendency of the teacher to provide confirmatory
and corrective feedback to the students at the moment the pupils
stop talking, The TIFbR89 was calculated by adding the cell fre-
quencies in rows 8 and 9, columns 3a and 3b, multiplying this sum
by 100, and dividing the préduct by the total tallies in the cells
of rows 8 and 9, columns 1, 2, 3a, 3b, 6 and 7. The result revealed
that in about 67% of the combined matrices TIFbR8B9 was below common
medign in By group of teachers indicating that despite training

to use more of verbal feedback‘only 1 out of 3 By group of teachers
used this behaviour more frequently as compared to 2 out of 3
teachers in C group. This difference was, however, not found to

be significant.

(iidi) The teacher instantaneous confirmatory feedback ratio
(TIFbRE9Y-Confirmatory) in an index of the tendency of the teacher
%b provide confirmatory feedback to the pupils at the moment the
pupils stop talking. The TIFbR89(Con.) was calculated by adding
the cell fregquencies in rows 8 ana 9, éolumn 3a, multiplying this
sum by 100, and dividing the product by the total tallies in the
cells of rows 8 and 9, columns 1, 2, 3a, 3b, 6 and ¥ 7. The
result revealed that in about 67% of the combined matrices this
ratio was above common median in E, group'of teachers, that is,

2 out of 3 teachers of By group showed confirmatory feedback

behaviours more frequently as compared to 1 out of 3 teachers of
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C group. The difference was, however, not found to be signifi-

cant.

(iv) The teacher instantaneous corrective feedback ratio
(TIFbR89~Corrective) is an index of the tendency of the teacher
to provide corrective feedback in a non-threatening way to the
pupils at the moment the pupils stop talking. The TIFbR89 (Cor.)
was calculated by adding the cell freguencies in rows 8 and 9,
column 3b, multiplying this sum by 100, and dividing the product
by the total tallies in the cells of rows 8 and 9, columns 1, 2,
38, 3b, 6 and 7. The result revealed that in about 67% of the
combined matrices this ratio was below common median in E, group
indicating that 2 out of 3 teachers in C group showed this

behaviour more frequently as compared to 1 out of 3 E, group of

1
teachers., Though this difference was not found to be signifi-
cant, training did not have positive influence on £, group of

teachers,

(v) The teacher guestion ratio, TQR (total), is an index
of the tendency of the teacher to use four éifferent types of
questions when Yguiding the content orieﬁted part of the class
discussion." The TQR(total) was calculated by adding category
frequencies 4a, 4b, 4c, 44, multiplying by 100, and dividing by
the sum of category frequencies 4a, 4b, 4c, 44 and 5, It was
found that in about 67%2§he combined matrices this ratio was
above common median in E; group of teachers indicating that 2
out of 3 teachers of E1 group used this.category mere as compared"
to 1 out of 3 teachers of C group. However, the difference in

favour of E1 group of teachers after training was not found

significant.
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(vi) The teacher question ratio, TQR(4a), is an index of
fhe/tendency of the teachers to ask cognitive memory questions,
The TQR(4a) was calculated by multiplying cell frequencies in 4a
by 100 énd‘dividing this value by frequencies in cell 4a + 5. 1%
was found that in about 67% of the combined matrices TQR (4a) was
above common median in E1 group of teachers, Training apﬁears

to have brought about more variation in asking cognitiﬁe meﬁory
guestions in E1 group of teachers, although this variation was

not found to be significant,

(vii) -  The teacher question ratie TQR(4b), is an index of

the tendency of the teachers to ask conVergeﬁt type of questions.
The TQR(4b) was calculated by multiplying cell freguencies in 4b
by 100 and dividing this value by frequencies in 4b and 5. The
result revealed that in about 67% of the combined matrices this

. ratio was above common medign in E1 group of teachers. Training
appears to have'brought about more variation in asking convergent
type questions in E1 group of teachers, although, this wvariation

was not found to be.significant.

(viii) The teacher guestion ratio, TQR(4c), is an index of

the tendency of thé teachers to ask divergent type of questions.,
The TQR (4c) was calculated by multiplying cell freguencies ‘in

4c by 100 and dividing this value by frequencies in 4c and 5. The
result revealed that the incidence of this behavieur was relative-
ly small in both the groups of teachérs. It was further found
that in about 67% of the combined ﬁatrices this category was above
cbmmon median in E1 group of teachers although this diffexeﬁce

as compared to C group of teacher was not found to be significant.



114

(ix) The teacher question ratio, TQR(4d), is an index of
the tendency of the teachers to ask evaluative type of gew ques-~
tions This ratio was calculated by nultiplying cell frequencies
in 44 by 100 and dividing this value by frequencies in 44 and 5.
This category was absent in all the three C group of teachers
and?2 out of 3 E1 group of teachers. Comparison, therefore,

appeared unwarranted,

(x) The content cross ratio (CCR) gives an indication of
%hé focus of class discussion on subjecf matter. An exceptionally
high CCR reveals that the teacher took a "very active role in the
discussion, and that attention to motivation and discipline pro-
blem was at the minimum." CCR is calculated by adding all fre-
guencies in column and réw of category 4 and 5, multiplying by
100, and dividing by sum of all the categories. The result
revealed that in about 67% of the combined matrices CCR was below
common median in E, T oup of teachers indicating that 2 out of

3 B group of trained teachers used this behaviour less as compared

to 1 out of 3 C group of teachers

5463 COMPARISON OF DIFFERENCE IN MEAN ACHIEVEMENT AT
KNOWLEDGE, UNDERSTANDING AND APPLICATION LEVELS :

Now we take up the second part of the results obtained
on the basis of analysis of the data of students' achievement.
This part presents a comparison of mean achievem;nt at knowledge
(k), understanding (U) and application (A) levels of C and E,
groups of students exposed to verbal teachlng behaV1our patterns
of C and E1 groups of teachers., Followlng‘the scheme of making

comparison between two groups of teachers at a time carried on
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in 5;2,mean achievement at K, U and A levels of two correspond-
ing groups of students wereNCompared. Thus in all 3 comparisons

were obtained,

Before results of the comparison of mean achievement
is presented, it may be appropriate to get an idea about the
direction and amount of relationship between the two concomitant
variables and achievement, Similarly it may not be out of place
to get an idea about the observed and adjusted mean differences
in achievement between C and E1 groups of students. The relevant

results are, therefore, presented as below :

1. Correlation between two concomitant varisbles

and schievement at three Jevels :

In order to find out degree of relationship between
previous knowledge and achievement and intelligence and achieve=~
ment, co-efficient of correlation was calculated by using the
product-moment method,(Garrett, 1958, pp. 134-139). The obtained

values of rs' are given in the following table :

Table 5.7

Product-moment correlstion co-efficient(rs')
between concomitant variables and achievement

C group students Ey, group students E, group students

Concomi~ Achievement levels . Achievement levels Achievement

tant levels
varisbles X U A K U A X U C A
Previous \
knowledge 0.38 0.27 0.37 0s43 0.15 0.24 0,09 0,18 0,24
Intelli- :
gence 0,19 0.43 0,21 0,25 0.24 0,11 017 0,47 0.8
Note : K = Achievement at Knowledge level .

U = Achievement at Understanding level

4 Achievement at Application level
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The correlation coefficient values obtained indicate.

thg following trend :

(a) all the values were positive indicating positive trend
of relationships between (i) achievement (all the three
levels) and previous knowiedge and (ii) achievement
(211 the three levels) and intelligéncé. |

(b) the values of rs!? betﬁeen achievement and previous

o knowledée rangedﬂfrom 0.09 to 0.43.

(ec) the values of re' between achievement and intelligence

ranged from 0.11 to 0.25.

2 Observed and Adjusted Mean Differences in Achievement 3

Observed meanldifferencgs between C and E1 groups were
computed to gef an idea of the general trend in these mean differ-
ences with respect to all the three levels of achievement.
Similarly the adjusted mean differences at three levels of
achievement were obtéined following the application of covariance
anzlysis, These results are given in the following table in

comparative perspective.:

_ Table 5.8

Summary of the Observed and Adjusted Mean Differences
in Achievement

Observed mean differences Adjusbted mean differences

Achive- C and’E1 groups of stu- C and E; groups of stu-
ment dents dents :
levels C E1 Diff. C By Diff.
K 11.315 10.935 0.380 11,391 10.802 0.58
U 4,632 4.624 0,008 4,628 4,605 0,023
4 5232 4.850 0,382 5209 44,946 062673
Note ¢+ K = Achievement at Knowledge level
U = Achievement at Understanding level
A = Achievement at Application level



117

e Calculation of Significance of Difference
between Mean Achievement at K, U gnd 4

levels in C and E1 group of 8tudents

In order to determine the significance of the differ-
ence between mean achievement scores of two groups of students,
after adjusting for initial differences in previous knowledge
and intelligence, analysis of covariance technique was applied
(Pesternack and Charens, 1969). The stepwise summary of the
fesults cbtained for calculating significance of difference in
mean achievement between C and E1 grouﬁ{of students for each of

the K, U and A levels are presented below :

(2) Significance of difference at knowledge level (K) 3

Step (i) =~ Sums of Sguares

Variables Source of d.f.(degree S.8.
variation of freedom) Sum of
squares
Between groups
(treatments) 1 6.794
¥ = Achievement Within groups
“{X) (error) 186 16104142
Total (sum) 187 1616.936
Between groups ' _—
(treatments) L 13.5153
1) Intel1i-  Within groups 186 14460554
" gence (error)
Total (sum) 187 14577 .867
Between groups 1 14.634

(treatment)

x(2)= Previous Within groups . 186 © 601 .217
" Xnowledge (error)

Total (sum) 187 615 .851




118

Step (ii) =~ Sums of Products

This involves obtaining all possible sums of produé%s
(two variables at a time) in a manner analogous to that by which
the sums of squares were‘obtained. A summary of the sums of

products are presented as below :

Sums of Products

Product of two wvariables Source of Sum of
variation Products
yX(1) Between groups 27,752
Achi?v§ment x Intelligence within groups 1327 .610
K N
. Total 1355,362
yX(2)\ . Between groups - 10,009
Achievement % frevious Within groups 366,350
(K) Knowledge
Total 356,541
x(1)x(2) Between groups - 40,869
Intelligence % Previous Within groups 318.273
Knowledge
Total 27 7.404

Step (iii) - Sum of Sguares and Sum of
Products Magtrix

Now between groups (treatments) sum of squares and

sum of products matrix is presented .as below :
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1
gTyy TyX( ? myxﬁz) % £ 6.794  27.752 -10,009)
1
T o= ETXF w00 (10, (2) J= ¢ 27.752 113.515 ~40.869
‘ ) }
éTX(Z?y (20 (1) e (2),(2) ) {-10.009 -40.869 14.634)
‘ Similarly within groups (error) sum of. squares and Sum
of ﬁroducts matrix is presented as beiow :
EEyy nyf1) ny(2? % §1610.142 1326.610 366.35@
( ) )
E = EEX(1?y 1)) g (10(2) J= (1727.610 1446455 518.275
(EBly w2 (205020 66 550 516,275 601 217
Ste iv - Regression Coefficients and Adjusted
Means
Source of Regression quffic%igts féjusted meaE§
Variation b1 b2 b1 b2 y1AA yZA
Between
Groups . - - 081441 .569789 - -
(treatments)
Within
Groups 079560 581747 - - 11.391 10.802
(BError)
Step (v) -~ Adjusted Sum of Sgquares, Degrees of
) Freedom, Adjusted Mean Sguares and
E-Ratio
Source of variation Ad justed # d.f.  Adjusted F-Ratio
S5 Mean Squares
Between Groups 12,240 1 124240
(Treatments) :
. 1 .75
Within Groups(Error) 1285.5768 184 6.986
' From tebie F(Garrett 1958,pp.d51-454)
a.f, 1/184. .

F at .05 level = 3.89
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Since the obtained value of F, 1,75, is less than the
table value of 3.89 at .05 level of significance, the hypothesis
(1.1) that there is no significant difference in achievement at
Knowledge level between students exposed to verbal teaching

behaviour patterns of C and E1 groups of teachers is retained.

(b) Significance of difference at Understanding
T Level U) :

Step §12 - Sums of Sguares

Variables Sou;ce'of a.f. 5.5,
variation
‘Between groups 1 0,003
y = Achievement (U) Within groups 186 699,933
Total 187 699.936
Between groups i 113313
xf1? = Intelligence Within groups 186 14464 .554
Total 187 14577.867
J Between groups ' 1 14.6%4
X(Z) = Previous Within groups 186 601 .217
" EKnowledge
Total 187 615.851

Ste ii) = Sums of Products

This involves obtaining all possible sums of products
(two variables of a time) in a manner analogous to that by which
the sums of squares were obtained, A summary of the sums of

products are now presented as below :
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Product of two variables Source of Sum of
' variation products
yX(1) ‘ Between groups 0.578
Achievement(U) x Intelligence Within groups 1027 .284
Total 1027 .862
YX(2) Between groups - 0.210
Achievement(U) x Previous Within groups 148,550
knowledge
Total 148,340
X(i)X(Z) Between groups - 40,869
Intelligence Ai Previous Within groups 318.273
knowledge

Total 277 0404

Step (dii) - Sum of Sguares and Sum o

Matrix

Now between groups (treastments) sum of

of products matrix is presented as below :

E Tyy Tyxgj? Tyx?z? g E 003
T o= g 1)y o (10 (1) T&F1)X§2)g==% 518
E pel2)y (20 (1) TX(Z)K(Z)g é -.210

Similarly within groups (error) sum of

of products matrix is :

f Products

squares and sum

578 —0.210%

113,313 —40,8693

)
~40.,869 14,634)

squares and sSum
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- 1 2 . . )
E Byy byx( ) ‘ EB’X( ) § é 699.933 1027.284 148.550°
E = g Bty m{1)x(1) g (1),(2) j)= %1027.284 14464.554 318,275
, ‘ o ) ) ( '
% mx(2)y g2 000 g (2),02) I Uiassso 318,215 601.217¢
Step (iv) - Regression Coefficients and Adjusted
Megns
' : ReéreSSion Coefficients Ad justed Means
Source of - — ==l 2
variation b1 b2 | b1 b2 y1A y2A
Between
Groups - - ,065808 ,207092 - -
(Treatments )
Within
" Groups .066844  ,210987 - - 4,628 4 4605
(Error) ‘
Step (v) - Adjusted Sum of Squares, Degrees of
Freedom, Adijusted Mean Souares and
F=Ratio
Source of Adjusted S.5. d.f. Adjusted - F~Ratio
veriation ( Mean Squares
Between
Groups 1 .651 1 1.651
(Treatments)
507
Within Groups  599.923 ' 184 3.256

( Error)

From the table d.f. 1/184
F at .05 level = % .89



Since the obtained value of F, .507, is less than

the table value of 3.89% at .05 level of significance the

hypothesis (2.1) that there is no significant difference in

achievement at Understanding level between students exposed

to verbal teaching behaviour patterns of C and E1 groups of

teschers is retained.
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(e) Significance of difference at application level(A) :

Step (i) - Sums of Squares

Varisbles Sou;ce!of a.f. S.5.
varigtion
y Between groups 1 6.862
Achievement (A) Within groups 186 664 .798
Total 187 671 .660
X(T) Between groups 1 113,313
Intelliéeﬁce Within groups 186 14464 .554
Total 187 14577.867
L(2) Between groups 1 14,634
Previous Knowledge Within groups 186  601.217
Total 187 615,851

Step (ii) -

Svms of Products

This involves obtaining all possible sums of products

(two variables at a time) in a manner analogous to that by which

the sums of Squares were obtained. A summary of the sums of

products are now presented a5 below :
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Product of two variables . Source of Sum of

Variation Products
(1) e

ved Between groups 27.794

Achievement(4) =x Intelligence Within groups  818.993

Total 846.787

yX(Z) Between groups ~10,056

Achievement(4) x Previous Knowledge Within groups 182.504

Total 172 .448

x$1)x(2? Between groups -40.869

Intelligence x Previous Knowledge " Within groups  318.273

Total 277 404

Step (4ii) -

Sums of Sqguares

and Sums of

Products Matrix

Now between groups (treatment)

sum of squares and sums

of products matrix is presented as below :

1y )
T = E TX$1?y Tx(q)xgi? Tz(1§xﬁé?§ =
% Tx‘z)y TX(Z?ng? Txig)x(z)s

( 6.862
(

(
E 27 .794
(

(-10.056

)
113,313 —40.869§
~40.869 3

27.794 -10.056

14 .634

Similarly within groups (error) sums of squares and

sums of products matrix is :
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1 .

any gy 1) myx'2) % (661.798 818.997 182.5043

( ; ) % )
. 1
B = gax? Yy w1 Ez<’?x§2?§ = (818,995 14464544 518.27)

=2 '

é“acf by w20 1) &:(2?x§2)) E182.504 318.273 601 .2173

Step (iv) - Regression Coefficient and_Adjusted
’ Means
Source of Regression Coefficients Ad justed Means
Variation
oy s - —
P b P4 by s oA
Between ’
Groups - - 052646 .251626 - -
(Treatments) :
Within .
Groups 0051 01 9 0275620 hd - '5 ‘209 4‘ 094‘6
{ Error) -
Step (v) -~ Adjusted Sum of Sguares, Degrees of
T Freedom, Adjusted Mesn Squares & F-Ratio
Source of Ad justed S.S5. d.f. Adjusted F-Ratio
Varation ' ' Mean Squares
Between Groups
(Treatments) 10.975 1 10.975
3453

Within Groups 572.496 184 ) 3,111

( BError)

From the table d.f. 1/184
F gt .05 level = 2% .89
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Since the obtained value of F, 3.53, is less than
the table value of 3.89 at .05 level of significance, the
hypothesis (3.1) that there is no significance difference in
achievement‘at épplication level between students exposed to

verbal teaching behaviour patterns of C and E1 group of

tegchers is retained.

With the results given so far, the calculation of
significance of difference between mean achievement scores st
K, U and A levels in C and E, group of students is complete.

4 summary of the result is presented in the following table:

‘Pable 5.9

Summary of Results(-Groups C and E1 )

Achievement Degree of . F Level .of
) Freedom ! Significance

(a) Knowledge C1/184 1.75 Not Signi-
. . . Ticant
(b) Understanding 1/184° 0.507  Not signi-

. ¢ ficant
(¢)  Application 1/184 3.53  Not signi-

. ficant

The results given in the table 5.9 above reveal
that difference in mean achievement between C and E1 groups
of ;tudents was not significant ét any of the three levels
of achievement. In other Wordé, these two groups of students

did not differ significantly in mean achievement at knowledge,

understanding and application levels,
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5.4 DISCUBSION :

Major attempt will now be made on seeking interpre-
tation as to why the above resuits turned out to be what they
are. To achieve this purpose resulis of earlier related
researches will often be considered. Such an attempt, however,
needs g caution as already .pointed out when. related researches
were being reviewed. Bach étudy reported earlier was conducted
within some implicit or explicit theoreticél framework using
constructs, observation systems, grades, subject matter and
tools that often varied from i£vestigator to investigator,
thus, making it extremely difficult to ;ompare the results.

The discussion in this chapter may be understood with this

cagution in view.

Generally speaking, two sets of results emerged out
" of +the design of the study (a) one set of results provided
comparisons of verbal teaching behaviour patterns between C
and E1 groups of teachers. Within each comparison between
two groups of teachers, results were obtained for (i) all the
§4o§assroom interaction categories (ii) only 11 teacher-talk
categorigs and (iii) 10 different ratiés indicating those
tendencies in verbal teaching behaviour with which the present
study is concerned, (b) the other set of fesults provided
comparisons of gchievement at knowledge, understanding and
application levels between C and Ei groups of students.
Specifically speaking, inferentisl explanation will be sought

between these two sets of results.
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Three null hypotheses were laid down in Chapter Three

for statistical testing. First the results of the teéting of

these hypotheses are presented and then the discussion follows:

H 1.1
0

H 1.2

Retained

Retained ’

There is no significant difference in mean
achievement at knowledge level of students
exposed to verbal teaching behaviour patterns

of C and E, groups. of teacher.

The obtained value of F.was 1.75. This value
is not significant at .05 level of significance
and, thus, the above hypothesis (HO 1.1) is
refained. This means that there is no frue
difference in the mean achievement scores at
knowledge level between C and E1 groups of
students and, that, ﬁhatever difference was

obtained that could be expected by chance.

There is no significant difference in mean
achievement at understanding level of students
exposed to verbal teaching behaviour:patterns

of C and E1'groups of teachers.

The abtéined value of ¥ was 0.507. This value
is not significant at .05 level of significance
and, thus, the above hypothesis (H, 1.2) is
retained. Thié means that there is no true
difference in ?he mean achievement scores at

understanding level between C and B, groups

"of students and, that, whatever difference was

obtained that:- could be expected by chance.
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HO 1.3 . There is no significant difference in mean
Retained achievement at application level of students
exposed to verbal teaching behaviour patterns

of C and E, groups of teachers,

The obtained valuve of F was 3.53. This val#e
is 'not significant st .05 level of significance
and, thus, the above hypothesis (HO 1.3) is
retained. This means that‘there is no true
difference in the mean achievement scores at
application level between C and By groups of
students, and, that whatever difference was

obtained that couwld be expected by chance.

Since C and E1 groups of students had been exposed to
classroom instruction of C and By groups of teachers, the results
of the comparison of their verbal teaching behaviour patterns
that present two treatments are discussed so as to draw an
inference about the no true difference in the mean achievement
at knowledge (K), understanding (U), and application (A) levels

of achievement (%able 5.9).

The 14-category comparison (table 5.2) had revealed
significant difference at .05 level of significénce in the mean
percentage occurrence-for category 3al(providing confirmatory
feedback) only. The direction of this significant difference
was in favour of £, group of teachers. Also the same trend in
result was observed for this category when only 11 teacher-talk
categories were compared (table 5.4). However, when teacher

response ratio (TRR), which is an index of indirect teaching,
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was compared (table 5.6) no significant difference was found

" B

between C and B, groups of teachers, In the present study,
providing confirmatory feedback (Cat. 3a) is operationally
éimilar to Flanders accepting and using ideas of the students
(Cat. 3). More use of accepting and using ideas of the stu-

. dents (or providing confirmatory feedback, Cat. %a), providing
corrective feedback (Cat. 3b), praising and encouraging (Cat.2)
and accepting feelings of the students (Cat. 1) and less use of
giving direction and command (Cat.6) and criticising (Cat. 7)
is an index of indirect teaching and its value is repfesented

by teacher response ratio (TRR).

Indirect teaching has been found to have positive
and then significant relstionship with achievement(Rosenshine,
1971). Also, Significant difference in achievement‘of students
exposed to more of indirect teaching has been reported by Lulla
(1973) and Samph (1974) although the statistical significance
6f indirect/direct teaching between twoiéroups of teachers was

not.repdrted by them.

The result of no Ttruve.difference in mean achievement
at X, U and A levels between C and E, groups of students,
obtained in this study when viewed in terms of no significant
difference in TRR appears understandable. Since C and E,
groups of teachers were not found to differ significantly in
their tendency to "react to ideas and feelings of the pupils”,
it appears students!? achigvement at these three levels was not
affected aifferentiélly even though the direction of difference
in this teaching behaviour was in favour of'E1 group of

tegchers.
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When category 3a, viz., teacher providing confirmatory
feedbaci, was considered Ffor analysis as a part of TRRno signi-
ficant difference had been observed. Taken separately, providing
confirmatory feedback was the only verbal teaching behaviour in
which s%gnificant difference at .05 level of significance was
observed in favour of E, group of teachers. Rosenshine (1971)
reported a small pésitive correlation of .18 between unsubscript—
ed category 3 of FIACS‘with achievement predicting some relation-
ship between accepting and using ideas of the student (or for
the/pfesent study, préviding cénfirmatory feedback) and achieve-
ment. However, déSpite the significant difference in the
oocurreﬁbe of category %z found in favour of E, group of teachers
the mean achiewement difference at all the three levels between
C and 31 groups of teachers was not significantly indifferent.
This may be either because the correlation between Cat. 3 and
achievement reported by Rosenshine in a different study is too
low to affect achievement significantly or, more truly, instead
of considering this teaching behaviour separately when teacher
instantaneous feedback ratio - confirmatory (TI?bRBg), which is
an index of the tendency of the teacher to provide confirmatory
feedback at the moment the pupils stop talking, was compared no
significant difference between the two groups of teacﬁérs was

fOUIld »

Now about the direction of difference in those wverbal
teacﬁing behaviours that were not found significant. Occurrence
of accepting students' feelings (Cat.l), asking evaluative
guestion (dat.~4d) ané criticisiﬁg and justifying authority

(Cat. 7) was rare and, hence, a discussion on their compsrison
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in relatioﬁ to students' achievement is avoided, Pareek and
Rac (1971) also reporteé Ygre occurrence of category 1 in
preaéolescent clasSses . ‘Rare occurrence of category 4d may be
attributed to lack of sufficient skill in using evaluative
question whereas rare- occurrence of category 7 is due %o a
tendency on the part of the teacher not to criticise students.
In the 14-category comparison, the direction bf difference in
the mean percentage occurrence of such %erbal teaching behaviours
as praising and encouraging (Cat. 2), asking convergent gues-
tions (Cat. 4b), asking divergent questions (Cat. 4c), lecturing
(Cat. 5) and giving direction and command (Cat. 6), fhough not
éignificant, was in favour of E1 group of feachers. In 11
teacher talk éategories the same trend in result with respect
to the above teaching behaviours was observed. Even when verbal
teaching behaviour patterns in terms of certain ratios were
compared, it was found that the direction  of difference with
respect to such teaching tendencies as providing confirmatory
feedback (TIFbR89-Con.), asking cognitive memory questiQﬁKTQR,
4a), asking convergent—questions (TQR, 4b), asking divergent
questions (TQR, 4c) and taking active role in discussion (CCR),
though not significant, %2?2 in favour of E1 group of teacheré
Results related to the criterion variable, on the other hand,
indicated that despite the use of the above verbal teaching
behaviour patterns by more number of E, group of teachers (not
significant), pupils'® mean achievement at the three levels did
not differ significaﬁtly. It appears that the direction of
difference in theé above treatment variables in favour of E,

group of teachers was not sufficient for determining significant
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difference in the mean achievement at X, U, and 4 levels of

E1 group of students.

Before the discussion of results obtained for C and
E% groups are closed, one persistant question needs an answer.
No doubt, directional differences were observed for most of the
treatment variables in favour of E, group of teachers, but then,
despite training, no significant difference (except in the case
of category 3a) was found 'with respect tb these treatment
variables. This question becomes more important because earlier
stuldies have consistently reported "programme effectiveness."
At least two reasons gppear to be responsible for this not
significant result. TFirst, thelﬁraining proyided to E; group
of teachers was limited to an introduction to the theory and
practiée of interaction\analysis with just two occasions provid-
ed to the teachers to get feedbaok‘df their teaching behaviour.
Secondly, the duration of the training lasted for sbout 12-13
houfs spread over six days. This duration appears to be less
as compared to 6 hours‘training for 10 days (Pareek and Rao)
and 8 weeks training reported by Jangira (1972). Down(19725
however, repérted significant increase in the ﬁumber of higﬁer
level questions by providing instruction on question asking for
a duration of 5 fifty-fi&e minute periods. Although providing
limited training in the theory and practice of interaction
process analysis was a part of the design of the present study,
it appears limited training of .the type discugsed above that
lasted for 12«13 hours does not result in "programme effective-
ness" when a number of categories are involved. If training
is limited to oné or two teaching behaviours short duration may

be sufficient for significant change as reported by Down(1972).



