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CHAPTER V

CONDUGT OF THE EXPERIM&NT

Thne present study is an experimental invesvigation as
cited earlier, This Chapter on 'conduct of the experiment!
contains a detailed outline of the different aspects of the
methods and procedures followed in conducting the entire
experiment, Broadly speaking, the main aspects covered for
designing the present investigation are 3 (i) selection of
the experimental design, (ii) selection of the sample, (iii)
selection of the teaching units, (iv) the tools used, (v)
classification of the variables, (vi) formulation of the
hypotheses, and (vii) procedure of the experiment. Also
stated is the brief discussion regarding the statistical
teéhniques used,
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SELECTION OF THE EXPERIMENTAL DESIGN

fhe entire exﬁerimen£\in§ol§edvtwo designs; (i) Latin
square design, and (ii) Randomized group design, Latin square
design was used to achieve the objective 2, it being, to find
out the relative effectiveness of the three instructional
strategies viz, strategy one (Si), strategy two (52) and
strategy three (83)’ in terms of the achievement of the
imstructional objectives in case of all the students together,
Randomized group design was used for the fulfilment of the

objective no.3, i.e, to find out the differences in the
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effective use of the three strategies viz., strategy one (51)9

strategy two (Sg) and strategy three (8,), as judged in terms

5)
of the achievement of the instructional objectives, by the
students of any of the three levels of intelligence separately
i.e. high level, low level and average level of intelligence,
Both the designs have some advantages and disadvantages

because of the different variables that act in an experiment

in education, The Latin square design is superior in its
efficiency over even some sophisticated designs, 1In its
efficienéy it has a gain of a forty five percent over complete
randomization and a gain of a nine percent over randomized
block experiment, (Snedecor and Cochran), But the design
requires an assumption that the interactions are zero, It
involves three units to be taught and hence, it is not certain
to what extent the assumptioﬁ holds good implicity., In order
to find out which strategy is useful to the students of which
particular 1e§el of intelligence, the complete randomized group
design was preferred to randomized block design; because of

the difficulty in having the three equal groups for the three

levels of intelligence,

The issues considered hefore finalising the Latin square

design were as follows:

1, In all, three imnstructional strategies were chosen as the
experimental treatments. All the three strategies are

discussed in details in Chapter III,

2, It was decided that these three instructional strategies

should be tested over three teaching units, which were
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to be taught to randomly selected three groups of students

(groups were selected by drawing lots),

if one group of students is taught one teaching unit,
through one instructional strategy, then a great number
of classes are needed, Lven if sufficient number of
classes are available, all the classes cannot be taught

by a single teacher,

If only one group of students was taught all the three
units through all the three instructional media, the
difference in the teaching units would have proved to be
a major source of variance, The same unit cannot be
taught repetedly to a single group, because of the

resultant carry over effects,

If only one unit was taught to the three different groups
of students through the three instructional strategies,
the pre~treatment differences of the groups would have
proved to be a major source of variance.. Therefore a

way out was to have one teacher teaching the different
groups of students which would help avoiding a variance

due to different teachers,

It was possible to form three random groups of students
by drawing lots, It was also feasible to expose all the
three teaching units to all the three groups of students,

through the three instructional strategies,

Economy from the point of research, that is to get much
information from a relatively small number of eobservations,

was kept in view,
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With all the above considerations the experiment
involved a Latin square design to achieve the objective no,2, -

as stated earlier,

There were three instructional strategies and to fit
these into the design, the three groups of students and the
three teaching units of content were taken up, and the design
turned out to be a 3 X 3 Latin square design, having 9 cells
in all, Hach cell had 35 replicates in it, By arranging the
observations in this form, a large amount of information can
be extracted from a relatively small number of observations,
(Walker and Lev, 1953), Out of the many possible 3 X 3 Latin
square one which was used in the experiment is given below
in the table 2,

Table 2 § lixperimental Plan of the 3 X 3
Latin Square

A C B
B A
G B A

The above Latin square design followed in the experiment

runs as given in table 3,
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Table 3 ¢ Latin Square Design followed in
the experiment

U, Uy . U
Gy S, s Sy

3
(r) (1) (1)

Gy Sy Sy SB
(r,) (1)  (Ty)
63 83 ‘ﬁzﬁ Sy
(r) (1) (T,)
Uss Uy, Uj are the three teaching units taught.
Gys Gy 5 are the three groups involved,
Bys Sg, 83 are the three instructional strategies used,
Ty» T29 T3 are the three criterion tests on the three

corresponding units, Ui, Ué and U3 respectively,

Table 3 clearly indicates that the students in each group
studied the three different units by the three different instrun
ctional strategies, To be specific each cell represents an
experimental situation invelving a particular unit being taught
through a particular strategy (treatment variable), iach such
combination, along with the corresponding criterion test would
take 6 hours, that is an hour per day. Out of these 6 hours,

5 hours were used for the actual\communication. Last one
héur was assigned for the criterion test which was administered

at the end of teaching each unit, It is dimportant to note here
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that this design has got an underlying assumption that inter-

actions are zero,

The design envisages in overcoming certain coamon
difficulties, Since each group is exposed to all the teaching
strategies, the environmental variance can be considered as
having no serious influence on the treatment, Same and only
one teacher, after being sufficiently programmed, teaches
through all the instructional strategies and so it can be
assuned that the variance due to teacher on the treatment

variable is negligible,

Besides, as the table 3 reflects the raws are being
assigned to the three different groups of students and the
columns to the three different units taught, and the cells
representing each of the three treatments or strategies; the
obvious advantage is that the students in each group get a
chance of being taught under each of the three strategies ‘
(treatment variable) in different orders as specified by the
Latin Square Design arrangement, thus equalizing individual

differences as well as practice or fatigue effects,

A fundamental condition in the analysis of variance of
Latin square design is that the observations for the different
treatments be independeﬁt in the sense that the value of an
observation for one trcecatment at a given period is net
dependent on the effects of the treatments applied during the
earlier periods, In the experiments in education there is

always the possibiiity of carry over effects when the same



subjects are tested under a series of all the treatments, It
is suggested that one way in which the experimentor may eli-
minate the possibility of carryover effects, when the same
subjects are tested under all treatuents, is to increase the
time interval between the two successive treatments (Edwards,
1968), Keeping in view these considerations, a gap of two
weeks was planned between two consecutive treatments in a

group, in this experiment,

Further, here, it is not the same group receiving
different treatments as per the different cells, Instead,
there are three groups of subjects covering all the nine
experimental conditions, In the design followed the rows
represent the. groups., The same groups are subjected to the
different treatments as they oceur in the design, Hence this
design can also be classifidgd under repeated measures designs,
which may be expected to be more powerful than the randomized
group or randomizedbloek designs, The use of repeated measures
also reduces the number of experimental subjects required to

conduct an experiment, (Dayton, 1970},

Major reasons for deciding upon this design are (i) non-
availability of many local college classes, as this study
involves content on the subject of 'nutrition' taught in
English, only in Homew~Science Faculty of the M.S. University
of Barodaj and (ii) the investigator alone acts as a programmed
teacher in order to avoid inter<iteacher variability which puts
limitation to the successful implementation of other complex

type of experimental design,
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SELECTION OF THE SAMPLE

The experiment necessitated sampling of the teachers
and the students, Below are discussed the procedural details

of the sampling,

Teachers

The experiment needed a teacher who had the thorough
knowledge of the content matter to teach, who could be progr-
ammed and who could decide and change strategies of teaching
as demanded by the design in the study, The instructional
strategy two (32) required active participation of the
teacher; in that she forms the main component of the instrue
ctional process, In instructional strategies one (S,) and
three (83), the role of the teacher is very much limi%ed,
since they were mostly auto-instructional or mechanical as
the case may be, But the teacher did have the role of
initiating and directing the discussion, laboratory work and
the library reference work, In order to avoid inter-teacher
variation, as has been mentioned earlier, it was decided to
involve only one teacher, The investigator satisfied all the
above menvioned requirements, and herseli acted as the teacher
during the entire experiment., <YThe investigator did not think
it safe 1o rely on other teachers because they may or may not
have the good knowledge of the content matter, they would
differ in their presentation style and they may not operate
the procedural details of the experiment in the way they are

scheduled., The investigator has been in charge of teaching
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the same content matter since the last ten years, Try-out
study too was undertaken by the investigator herself to
practige and test the working of the experiment as mentioned

earlier,

Students:

The sample of the students comprised the secound year
class, Home-Science girls, of the faculty of Home=Science of
the M,8, University of Baroda City, The total strength of
the class was 105 girls, The average age of the girls was
18 years, An Bnglish medium girls were selected considering
the language in which the software materials were prepared,
There were some reasons in doing the experiment in one
college, This would control the egianeous variables that
might come into play due to the inter college differences in
the class-room atmosphere, Besides there is only one English
medium faculty in city of Baroda which teaches the course in
nutrition., In case, the experiment was to be carried out in
different colleges in different cities, the investigator
would have te travel a lot which would end up inte waste of
time, money, and energy. Moreover different colleges would
not have permitted randomization of the students into three
groups due to administrative difficulties., Experiment for
the present investigation, lasted for 10 weeks; because the
teaching of the selected content matter was to be done only
by one teacher, within the regular schedule of the college,

For randomization, the students had to be regrouped which
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puts the regular college work into strain, Only a highly
eo;operative college could have allowed this kind of experi-
ment to be conducted on their students, Home Science College
of Baroda, satisfied all the above conditions, Slecting the
aforesaid college students alone, for the experiment, might
have put limitation to the generalisability of results of
the experiment, since the sample subjects seemed to have come
from the middle and the upper socio-economic group. But
judging from the achievement of the students in their first
semester terminal examination on *Elementary Foods and
Nutrition" including only the units on feods; they were found
to be normally distributed., It was hence though that selecting
one college students, as the éample, would be much better than
sampling from different colleges inviting more serious diffe-
renciating influence of the college environment upon the
instruetional strategies (treatment variables) which might
vitiate the results, These students were selected to suit
the purpose as they were optimally mature to interact with the

content matter in the selected mediated forms,

SELECTION OF THE TEACHING UNITS

The “Elementafy Foods and Nutrition®" syllabus of 1II year
Home=Science, contains units from the field of foods and
nutrition, The units on 'foods'! are quite simple; and short
too; wherecas the units on nutrients viz, proteins, carbohydrates,
fats, etc, are quite lengthy, full of new concepts and facts;
difficult for the students to understand easily on their own

and which therefore need a thorough communication, The
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selection of the units was done on the following criteria
namely, dependent on the previous basic knowledge of the
students on the subject of foods; independent of each other
and within the competance of the teacher who conducted the
experiment, Three units on nutrients - 'proteins! (Unit Ui),
tcarbohydrates! (Unit U2) and 'fats! (Unit Uj); were thus

selected for the experiment,

Since the purpose of the present study was to compare
the effectiveness of the three instructional strategies, the
teaching units were meant to serve as mere carriers for them,
Therefore care was taken not to introduce any extraneous
variables due to the teaching units, Though the experimental
design selected by itself could introduce sufficient control

in this regard, it was felt that effort should be made at the

time of selection of the teaching units, to minimize extraneous

variables, Therefore the investigator maintained the following

considerations at the time of their selections

(1) There was similarity in the structure of the three units

taught, This was considered to make these units equally

adaptable, to each of the three strategies under comparison,

This was done to avoid interaction effects, if any, between

the strategies and the teaching units,

(2) The difficulty level of the three teaching units were almost

equal, This was kept in view so that the play of their
differential interactions with the attributes of the

learners could be avoided,
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(3) There was minimum inter~relationship between the selected
teaching units. This was taken into consideration, so
that the carry=ever effects from one unit to another,

during the course of the experimentation, could be avoided,

As stated earlier, content experts were consulted to edit

the units planned for the present investigation,

TOOLS USED
Two types of tools were used:

(a) to describe the nature of the pupils in the sample,
and

{(b) to measure the criterion variable,

For the former purpose, the Ravan's Standard Progressive Matrices

were used and for the latter, the three criterion tests were

(a) The Ravan's Standard Progressive Matrices:

As stated in Chapter III, one of the objectives of the
present investigation was to identify a suitable instructional
strategy (out of the three strategies under comparison) for
the studénts of ?articular level of intelligence, The measure
of students! intelligence was obtained by administering to
them the Ravan's Standard Progressive Matrices. It is a
culture fair, non-verbal test to measure one's intellectual
capacity., The matrices consists of designs which require
completion, The testee chooses from multiple cholce options,

the design or a design part, which best fits., An answer
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which fits may ¢ (a) complete a pattern, (b) complete an
analogy, (c) systematically alter a pattern, (d) introduce
systematié permutations, or (e} systematicall& resolve
figures into parts. The number of items correctly solved is
the score which is then translated into a percentile rank.

There is no time 1limit for this test.

The Progressive Matrices have been subjected to extensive
regearch in several countries and with a wide variety of
groups. The author describes ithe scale as a test of obéer«
vation and clear thinking, The test-scale has a re-test
reliability, varying with age, from 0,83 te 0,93, It corre-
lates 0,86 with the Terman-Merrill Scale, and has been found
to have a 'g! saturation of 0,82, The scale is intended to
span the whole range of intellectual development, rather

than to differentiate clearly between individual persens,

(b) The Criterion Tests:

The three criterion tests namely criterion test (Ti) -
test on 'proteins'; criterion test (?2) - test on !'carbohy-
drates! and criterion test (T3) ~ test on 'fats! were devels
oped to measure the eriterion variable, The detailed account

of these tests, has been given in the previous chapter,

CLASSIFICATION OF THE VARIABLES
(i) Treatment Variable:

The three instructional strategies namely strategy one

(8,), strategy two (82) and strategy three (83) served as the
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treatment variables., The details regarding the nature and

selection of these treatment variables have already been

given in Chapter III,

(ii) Criterion Variables: ‘

The criterion variable in this study has been the
measure of the students' achievement in terms‘of ﬁhe instru-
ctional objectives, Three criterion tests for the three
teaching units were developed for the purpose, The details

for the same are stated in Chapter IV,

(iii) Intervening Variable:

In the present investigation in which case, the
instructional strategies have been subjected to experimen-
tation, the intervening variables related to teachers whould
easily pile up. The experience, age, sex and the qualifi-
cations of the teachers, are some intervening variables,

It was therefore taken care to avoid these variables of
inter~teacher differences in this study, by programming only
one teacher to teach through all the three instructional
strategies, The investigation hewever includes one inter-
vening variable concerning students and that is intelligence,
This intervening variable was made use of to discover which
instructional strategy was used effectively by the students

of which particular level of intelligence,

FORMULATION OF THE HYPOTHESES

The three main null hypotheses which have been formu-
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lated for the purpose of the present study are as follows:

1.

2e
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There will be no significant differences among the three
instructional strategies viz, strategy one (81), strategy
two (8,) and strategy three (33), in their effectiveness

in terms of the achievement of the instructional objectives,

There will be no significant differences in the achieve
ment of the instructional objectives amongst the students,
belonging to the three levels of intelligence, viz, high
level, average level and low level of intelligence when
taught through any of the three instructional strategies
viz, strategy one (Si), or strategy two (82) or strategy

-

three (83)@

There will be no significant differences in the effec£ive
use of the three instructional strategies viz., strategy one
(Si)' strategy two (Sg) and strategy three (Sj) by the
students of any of the three levels of intelligence namely
high level; average level, or low level, as judged from

their scores en criterion tests,

These three main null hypotheses can further be specified

nine hypotheses to be tested, which are as followss

1a, There will be no significant difference between the stra-—

tegy one (Si) and strategy two (82) in their effectiveness
in terms of the achievement of the instructional objectives,

fin case of all the students together),
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There will be no significant difference between the
strategy two (82) and strategy three (83) in their effe-
ctiveness in terms of the achievement of the instructional

objectives, (in case of all the students together),

There will be no significant difference between tﬁe
strategy one (Si) and strategy three (Sj) in their
effectiveness, in terms of the achievement of the
instructional objectives, (in case of all the students

together),

There will be no significant difference in the achievement
of instructional objectives amongst the students of high
level of intelligence when taught through either strétegy
one (Si) and strategy two (82) or strategy two (82} and
strategy three (SB); or strategy one (Sll‘and strategy

three (83),

There will be no significant differences in the achievement
of the instructional objecpives amongst the students of
average level of intelligence when taught through either
strategy one (Si) and strategy wwo (82), or stravegy two
(82) and strategy tnree (83); or straiegy one (8;) and

strategy toree (33)9

There will be no significant difference in the achievement
of instructional objectives amongst the students of low
level of intelligence when taught through either strategy
one (31) and strategy two (82), or strategy two (Sz) and
strategy three (33); or strategy one (8;) and strategy
three (SB)@
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There will be no significant difference in the achievement
of the instructional objectives between the students of
high and average level of intelligence, or average and
low level of intelligence or high and low level of inte-

lligence when taught through strategy one (Si)s

There will be no significant difference inythé achievement
of the instructional objectives between the students of
high and average level of intelligence or average and low
level of intelligence or high and low level of intelligence

when taught through strategy two (82)d

There will be no significant diffefence in the achievement
of the instruetional objectives between the students Q%
high and average level of intelligencé or average and low
level of inteliigence or high and lew level of intelligence

when taught through strategy three (33).

PROCEDURE OF THE EXPERIMENT

The investigator embarked on the actual experimentation

since all the preliminaries were now ready to serve the purpose

undertaken, In the beginning all the students were oriented

in the procedure to be follewed for studying the three selected

units through three different instructional strategies, Also

a detailed schedule for the full period of experimentation was

given to them, The experiment started with a total number of

105 students whe were randomly divided inte three equal groups

N

that is to say there were 35 students in each group,
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To begin with the experiment Ravan®s Standard Progressive
Matrices, the test of intelligence was administered to all the
students in the three groups., The purpose of giving this test
was to measure the intelligence level of each student who
participated in the experiment, Next the oral pre~itest was
conducted, This was followed by the administration of the
written pre-test, Both oral and written pre~tests were giwen
with a prior announcement about the administration of the
tests, These tests were administered with a view to ascerta~
ining the entering behaviour of the students, A feed back
session was then planned to discuss the performance on the
written pre~test, This discussion was mainly to give feedback
to the students and to provide further clarifications to the

concepts where they had gone wrong as revealed by the said test,

The three groups were then subjected to the treatment as
per the design presented in table 3. To be more specific,
each instructional session was of 6 hours per each unit., Out
of these gix hours, three hours were meant for actual instru~
ctional presentation either through PLM in strategy one (Si),
or structured lecture with black board work in strategy two
(82), or taped commentary with charts and work-sheets in
strategy three (SB)’ as the case may be; one hour was reserved
for laboratory demonstration, irrespective of any strategy the
students learnt through; one hour was fixed for discussion
or library reference work depending upon the strategy used for
communication; and the last hour was utilized for the admini-

stration of the corresponding criterion test which the students
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wrote immediately on completion of the particular teaching

unit,

It may be noted here that as the investigator was alone
in the charge of the entire experiment, only one group of
students, was managed by the investigator at a time for one
week; and hour a day; to complete the work of ome unit.
Naturally this helped in introducing a sufficient time interval
of two weeks between the two consecutive treatments»in a group,
which in turn aided in minimizing the carry over effects, The
whole experiment including teaching and adwministration of the
criterion tests, was thus extended to a period of 9 weeks,

A schematic representation of the procedure followed is given

in the table 4 on the next page,

This was followed by the assessment of the criterion
tests! papers and the intelligence test sheets, <OCriterion

and the intelligence scores were then recorded to be analyse&@

STATISTICAL TECHNIQUE USED

The experimental data were analysed by using the
technique of Analysis of Variance for the scores on criterion
achievement tests and also for the scores on intelligence
test, The entire analysis was done by the investigator

herself with the aid of a desk calculator.

Chapter VI presents the analysis and results of the

Experiment,
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& SCHEMATIC REIRESENTATION OF THE
PROCEOURE FOLLOWED IN THE COMPLETE EXPERIMENT
L4 RAVAN'S STANDARD PROGRESSIVE MATRICES
ADMINISTEREY TO- ALL THE STUDENTS.
Y S
T ORAL PRU-TEST CONJUCTED
WRITTPEN-PRR-TEST ADMINIS-
TEXED_TC ALL THE STUDENTS
DAYS WEEK I YEFE 11 WEEK III
ROUT I GROUS T7 GROUP III
UNIT U, UHIT U, URIT U,
SERATEGY (S,) STRATEGY (5,1 STRATTCY (340
18T BAY PLY ST .LECTURE « BL . TAPE + CHARTS + WORK .
SHEET ! |
2N DAY SUUURE: ' SN e DO e D0y
IR DAY LAB . JEMONSTRATION LAB . WHONSTRATION LAB . DEMONSTRATION
4TH DAY PLH SE.LECT. + B.B. TAPE + CHARTS + WORK
SHEE?S
STH 04Y DISCUSSION L.BRARY HEF. DISCUSSION
6LH DAY CRITERION IEST (T,) CRITERION TEST (74) CRIPERION TEST (T,)
WEEK IV WEEK WEEK V1~ - -
GROUP T GROUP 11 . ROUP III
UNIT U, URLT U, < UNIT U,
STHATEGY (S}) STRATEGY "5y} SIRATEG. (S,)
157 DAY TAPE + CHADS + WORK PLH ST.LRCTIRE + B.B.
SHEETS -
2ND DAY Y '+ I e DOl RN+« JUAUN
IRD JAY “L,AB . DEMONSPRATION LAB L DEMONSTRATION. LAB..DEMCNSTRATION
4TH DAY TAPE + GHARTS + WORK PLIM ST.LECTURE + BB
SHLRTS
STH DAY DISTUSSION JIGCUSSTION LIBRARY REF.
6TH DAY CRITERION TEST (T,) CRITERION TEST (T,) CRITERION TEST (T,)
!
WEBK VIT WEEK * 1I WEFK IX
GROUP 1 GROUP 112 GROUP III
UNIT Uy UNIT 1 UNIT Uy )
STRATEGY (S,) STRALEGY (549 STRATEG” (S,)
15T JAY SPLLECTURS + BB PAPE + CHARTS « ORK - PiM
SHEETS -
2ND DAY RPN s B ceeen D0..... . PR )"
3R JAY LAB .DEMONSTRATION LAB .DEMONSTRATION L:AB .DEMONSTRAL IUN
4TH DAY ST.LECTURE + B.B. TAPE + CHARTS + WORK PIM
SHEETS
5TH DAY LIBRARY REY. D1SCUSSION DISCUSSION
6TH DAY CRITERION IBST (T

CRITERION TEST (TS)

3)

CRITERION TEST (TS)
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