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1. Introduction

Development of any country is mostly measures by the development of their
human resources, economy, industrial development and education of the country. From
the above all elements, we can consider education as an important element because other
all elements directly or indirectly depended on the education. Hence, education is the
centre point of the development of the country. The American Commission on Teacher
Education rightly observes, “The quality of a nation depends upon the quality of its
citizens. The quality of its citizens depends not exclusively, but in critical measure upon
the quality of their education, the quality of their education depends more than upon any
single factor, upon the quality of their teacher.” Same way in our country NCTE (1998)*
stated in Quality Concerns in Secondary Teacher Education, — “The teacher is the most
important element in any educational program. It is the teacher who is mainly responsible
for implementation of the educational process at any stage.” Hence, the importance of
teacher in teaching-learning process is observed. If teacher is effective and innovative
than the learning process would be easier and enjoyable for their students. Therefore

teacher must use different teaching methods to make their students learn.

In 21% century it is believed that learning takes place in mind of learner. Learner is
a constructor of their own knowledge. And the learner is the centre point in teaching-
learning process. So, the teaching methods which are student centric will be effective.
There are certain student centric methods available like: project method, assignment
method, group discussion method, programmed learning, brain storming etc. Programmed
learning method is student centric as well as self learning method which was popularised
by great psychologist B.F. Skinner. He gave psychological principles like principle of
small step, principle of actively participation etc. of programmed learning. He also proves
that programmed learning is very effective self learning method. If teacher is capable to

write good programmes according to their student’s requirement then student can learn

their own without any help of teacher. Phrase “TaTedR: 9 dd:” (swadhyayah

paramam tapah) means self learning is a best way of learning noted in ancient

Sanskrit Taitariya Upanishad. Hence, not a modern science or modern researches shows

'National Council for Teacher Education (NCTE) (1998). NCTE Document. New
Delhi:Member Secretary, NCTE.



the usefulness and effectiveness of self learning, our ancient Indian philosophy also

suggest the same.

Now a day, ICT has made changed the world by reaching in every field and make
every field more effective, simple and errorless. For example, in traffic field use of CCTV
on cross roads solves many problem like, signal breaking, entry in wrong side etc. Same
way use of ICT in education solves many problem of education system like over crowed
class. If teacher teaches through website or by video streaming there is no need to come at
class for all the students and the problem of over crowded class is solved. Use of ICT in
self learning manner is proven very useful and effective. Many researches like Gowri,
Minolin & Thenmozhi (2013)?, Jeffries (2001)°, Weber and Lennon (2007)* etc.
researched on comparison between traditional method and self learning or self directed
web based learning method. These researches show the effectiveness of self learning or

self directed web based learning method.

It is believed that Science and Technology subject is difficult to learn for the

Gowri, M.P., Minolin, M. & Thenmozhi (2013). Web based vs. traditional: a comparison
of two instructional methods to teach obstetrical palpation for antenatal mothers among
B.Sc. (N) Il year students. IOSR journals of research & methodology in education, Vol. 3
(4), 41-44. Retrieved from http://www.iosrjournals.org/iosr-jrme/papers/Vol-3%20l1ssue-
4/G0344144.pdf?id=7370

3Jeffries, P.R. (2001). Computer versus lecture: a comparison of two methods of teaching
oral medication administration in a nursing skills laboratory. The Journal of Nursing
Education. Vol. 40(7), 323-9. Retrieved from http://www.ncbi.nlm.nih.gov/
pubmed?term=Jeffries%20PR%5BAuthor%5D &cauthor=true&cauthor_uid=1159668

*Weber, M.J. & Lennon, R. (2007). Compare the effectiveness of a Web-based course
delivery system to a traditional course delivery system, The Journal of Educators Online,
Vol. 4(2). Retrieved from  http://www.thejeo.com/Archives/  Volume4
Number2/Weber%20Final.pdf
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learners. May be it is true because of the nature of Science and Technology subject.
Observation, data keeping, analysis, interpretation etc are the required skill to learn
Science and Technology effectively. Hence, it became headache for the many learners.
But if teacher present the subject in simple and self learning way the learners may like it

and learn easily.

To make learning of Science and Technology easy, simple and enjoyable teacher
should develop programmed learning for the teaching of Science and Technology.
Computerised programmed learning material is better option because it comes with
multimedia. Is it so? Is it true that computerised programmed learning material for
Science and Technology is more effective than the conventional lecture method?
Suchquestions raised in mind of investigator. Hence, investigator decided to carry out this

study.

2. Statement of the Problem
The investigator has decided to construct and try out computerised programme

learning material for Science and Technology subject. The title of the present study is,

“Construction And Try-out Of Computerised Programmed Learning Material For
The Students Of Standard 9" In Science And Technology”

3. Definition of the Key Words

Programmed Learning.

Programmed learning is a form of operant conditioning. “Programmed learning is based
on behaviourist theories of learning which aims to shape behaviour into predetermined
patterns by strengthening stimulus-response bonds.” Entwistle, N. (1994)°. Actually
programmed learning material is a series of very small steps, called frames. Each frame
contains some information and a statement with a blank that the student fills in. The

student then uncovers the correct answer before going on to the

*Entwistle, N.(1994). Styles in Learning and Teaching: An Integrated Outline of
Educational Psychology for Students, Teachers and Lecturers. London: David Fulton
Publishers, p. 226.



next frame. If the student's answer is correct it is positively reinforced by this progress to
the next frame; if not, the student immediately sees the correct answer. Each frame may
either introduce a new idea or repeat material covered earlier. The lessons start from the
student's initial knowledge and in small steps proceeds to a final learning goal. Because of
active student participation, small steps, immediate feedback, and reinforcement,

programmed learning can be very effective.

There are two types of programming are used: linear and branching programming.
Linear programming immediately reinforces student responses that are correct. Each 'bit'
of information is presented in a "frame," and a student who has made a correct response

proceeds to the next frame. All students work through the same sequence.

In branching programming, the student who responds incorrectly will either be
returned to the original frame, or routed through a sub programme designed to remedy the
deficiency indicated by the wrong choice. This process is repeated at each step
throughout the programme, and a student may be exposed to differing amounts of

material depending upon errors made.

Computerised Programmed Learning Material.

Currently, the principles of programmed learning are being applied in computer
assisted instruction (CAl). The computer can be used to present learning material and
help students learn through a variety of techniques such as quizzes, simulations,

explorations, and tests.

In present study slides are prepared on computer as ‘frame’ of programmed
learning by systematic analysis of the unit of Science and Technology. This was

considered as a computerised programme learning material for the present study.

Science and Technology.
Text book of Science and Technology of standard 9" published by Gujarat State

Text Book Board, Gujarat State is considered as Science and Technology in this study.



4. Objectives

Obijectives of the present study were as follows:
1. To construct the computerised programmed learning material for one unit of Science

and technology of standard 9.

2. To compare the educational achievement of students in Science and technology of

experimental group and controlled group.

3. To compare the educational achievement in Science and technology of grant-in-aid and

self-financed school students.

4. To compare the educational achievement in Science and technology of boy and girl

students.

5. To examine the interactive effect of independent variable on the educational

achievement of students in Science and technology.

5. Variables of the Study

The variables in the study were:

Table-1

Classification of Variables According to Categories

Sr. Type of Variable | Variable Level | Category
No
1 Independent Teaching Method 2 - Computerised
Programme Learning
- Lecture
2 Independent School Type 2 - Grant-in-Aid
- Self finance
3 Independent Gender 2 - Boy
- Girl

4 Dependent Score on achievement | - -

test




6. Hypotheses of the Study

Hypotheses of the present study were as follows:

Ho;.

Ho,.

Hos.

Hoj,.

Hos.

Hos.

Ho,.

Hos.

Hoo.

There will be no significant difference between the mean scores obtained on
achievement test by the students of experimental group and controlled group.
There will be no significant difference between the mean scores obtained on
achievement test by the students of grant-in-aid school and self-financed school.
There will be no significant difference between the mean scores obtained on
achievement test by the boy and girl students.

There will be no significant difference between the mean scores obtained on
achievement test by the students of grant-in-aid school and self-financed school of
experimental group.

There will be no significant difference between the mean scores obtained on
achievement test by the boy and girl students of experimental group.

There will be no combined effect of method of teaching and school type of
students upon the mean scores obtained on achievement test by students.

There will be no combined effect of method of teaching and gender of students
upon the mean scores obtained on achievement test by students.

There will be no combined effect of school type and gender of students upon the
mean scores obtained on achievement test by students.

There will be no combined effect of method of teaching, school type and gender

of students upon the mean scores obtained on achievement test by students.

7. Limitations of the Study

Limitations of the present study were as follows:

[1 The scope of present study is limited to Ahmedabad City of Gujarat State.

(1 This study was conducted for the Standard-9" Students of Gujarati medium.

[1 This study was limited to Unit ‘Chemical bonding’ of Science and Technology subject

only.

8. Population, Sample and Method of the Study

Population

Here, the main objective of the present study was to construct a computerised

programmed learning material for the students of Standard-9" of Gujarati medium of



Ahmedabad City in Science and Technology. Therefore, all the students of Standard-9™
of Ahmedabad City who were study in Gujarati Medium in academic year 2015-16

became the population for the present study.

Sample

Selection of sample is very important part of any research work. Sample should be
represents the whole population. If investigator makes error in selecting sample then the
finding of the study will be no of use. Therefore, investigator should select the sample
very carefully. In present study investigator kept following points in mind to select the
appropriate sample.

e Sample should represent the whole population.

e Each member of the population should have the chance to be selected.

e Sample should be selected without any bias.

To select sample with precautions mentioned above investigator randomly selected
one grant-in-aid school and one self-financed school from Ahmedabad city. This study
was experimental study hence, two classes of std.9 required from each selected school.
Investigator selected 9-A as experimental group and 9-B as controlled group from the
each school. Then matched randomization technique was used on the bases of the annual
exam score in Science & Technology subject at std. 8 of the students to select the final
sample for experimental and control group. The details about the sample have been
tabulated in table-2.

Table-2
Sample of the study

Experimental | Controlled
Sr. Type of
Name of School Group Group Total
No. school

Boys | Girls | Boys | Girls

Shri Durga Vidyalaya,

1. _ Grant-in-Aid | 10 10 10 10 40
Maninagar
Jay Somnath school, _

2. ] Self-financed | 10 10 10 10 40
Vejalpur

Total 20 20 20 20 80




Table-2 shows that there were 80 students of 9™ standard selected as sample.
From these 40 students were from grant-in-aid school and 40 students were from self-
financed school. Further it indicates that 20 boys and 20 girls were selected in

experimental group as well as in controlled group.

Method of the Study
Present study was about to construction and tryout of computerised programmed
learning material for students of standard 9" in Science and Technology, experimental

research method was selected for the present study.

9. Tools of the study

The following tools were used to collect the data for the present study.

(I.) Self made achievement test based on Blue Print for unit “Chemical bonding”.
(Attached Appendix-1)

(1) Computerised programme learning material for unit “Chemical bonding”. (CD
Attached Appendix-II)

10. Construction of computerised programmed learning material

Investigator followed steps to construct computerised programme learning

material are given below :

1.  Selection of the unit. For the selection of the unit, investigator studied the
whole text-book of Science & technology of standard 9™ in detail. At that
time investigator has kept in mind that which unit is maximum appropriate
for self-learning as well as computerised programmed learning. After that
investigator asked Science and Technology subject teachers of secondary
schools that which unit is difficult to understand by students. Most of the
teachers pointed out the unit “Chemical bonding”. By studying text-book
and gathering information from teachers, investigator decided to select unit
“Chemical bonding” for construction and tryout of computerised
programmed learning material.

2. Content analysis. In the beginning of the study the selected unit “Chemical
bonding” was divided in to four sub-topics. 1. Chemical bond, Types of
Chemical bond and lonic bond, 2. Crystal structure and Properties of lonic
compound, 3. Covalent bond and Partial Covalent bond, 4. Properties of



compound with Covalent bond, Hydrogen bond were the sub-topics derived

by the content analysis of the unit.

Preparing primary programmed learning material. After content

analysis, construction of primary programmed learning material was done.

For that investigator followed guideline given by Ellington, H.°. Investigator

gone through following steps for constructing primary programmed

material.

(a) Establishing objectives for the programme : At this stage investigator
clearly defined eight learning objectives from the unit “Chemical
bonding”.

(b) Choosing a programme model : Actually Ellington suggested
‘choosing content for the programme’ as second step but in present
study content was selected initially so there is no need to follow the
second step given in guideline. Hence, investigator followed third step
that is choosing a programme model. There are many models to
construct programmed learning such as simple linear programme, linear
programme with ‘washhead’ and ‘washback’, simple branching
programme, branching programme with herringbone
etc. For this study investigator selected linear programme with
‘washhead’ and ‘washback’ model. This model enables learner to repeat
part of programme if they have not succeeded in mastering the material.

(c) Designing a programme : After choosing a model for programme
investigator has drawn up an overall design for the programme using

flow diagram. The flow diagram of the programme is as follow :

®Ellington, H. (1987). How to design programmed learning material,
Aberdeen : RGIT. Retrieved from
https://files.eric.ed.gov/fulltext/ED289495.pdf



https://files.eric.ed.gov/fulltext/ED289495.pdf
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Figure : 1

Flow diagram of the overall design for the programme

Chemical bond
. 5 '
Definition and meaning Types of chemical bond
Tonic bond Covalent bond Hydrogen bond
- Meaning - Meaning - Meaning
- Compound vith lonie - Compound with Covalent - Importarce of
bond bond Hydrogen bond
- Cﬂs{dl structure = Pmpm{gg
- Propertics

(d) Writing frames : The next and last step after preparing flow diagram
was to write frames. In this step investigator wrote teaching frames,
testing frames and response frames of programmed learning material for
the unit “Chemical bonding”.

Evaluation by an expert. Once a primary programmed learning material

was developed, it was sent to the subject expert as well as programmed

learning expert for the purpose of logical validation. The list of experts is as

follow :
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Table - 3
List of experts
Sr.No. | Name of expert Qualification Designation
1. Dr.Rohini P. | M.Sc., M.Phil., | Principal, Smt.
Upadhyaya Ph.D. M.N.K. Dalal
Education College for
Women, Ahmedabad
2. Dr. Amit Mali M.Sc., M.Ed., Ph.d., | Assistant  Professor,
NET Department of
Education, Veer
Narmad South
Gujarat  University,
Surat
3. Dr. Viral Jadav M.Sc., M.Ed., Ph.d., | Assistant  Professor,
NET Shri Prakash College
of education,
Ahmedabad
4. Dr. Ketan Gohel M.Sc., M.Ed., Ph.D., | Assistant  Professor,
GSET Shri C. H. Shah
Maitri vidyapeeth
mahila  college of
education,
Surendranagar

Final programmed learning material. After taking suggestions on primary

programmed learning material for the unit “Chemical bonding” from the

experts, investigator had made necessary correction according to expert’s

suggestions and prepare final programmed learning material for the unit

“Chemical bonding”.

Construction of computerised programme learning material. MS Office

PowerPoint software was used to create computerised programme learning

material from final programmed learning material. This was done with the

help of computer technician.
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7.  Primary study. After constructing computerised programmed learning
material, the primary study was carried out on 6 students. The purpose of the
primary study was to know that whether the students can understand
instruction given in the slides, content and the sequence of content, overall
appearance of slides etc. After completion of primary study investigator
asked students regarding instruction given in slides, presentation of content
etc. and collected information to construct final computerised programmed
learning material.

8.  Constructing final computerised programmed learning material. The
final computerised programmed learning was developed on the basis of the
suggestions of experts as well as the result of the primary study. Final
computerised programmed learning material on unit “Chemical bonding” is

attached as appendix — II.

11. Procedure of experiment and data collection

Experimental group and controlled group were formed for the try-out of the
computerised programmed learning. Pairing method based on marks obtained in Science
and Technology subject in final examination of std. 8 by the students and types of school

was used for group formation.

At initial stage investigator had taken permission to carry out experiment from the
school principals of the selected school. After that experimental group was taught the unit
“Chemical bonding” with computerised programmed learning material, while controlled
group was taught same unit traditionally. After teaching, both the group has faced the
achievement test on the unit “Chemical bonding” constructed by investigator. Thus, the
design of present experimental study was two group post-test. And the schedule of
conducting experiment in selected grant-in-aid school and self-finance school are shown

in table-4 and table-5 respectively.



Table: 4

13

Time-table of experiment in grant-in-aid school

Durga vidyalaya, Maninagar

Sr.No. Date Period Group-1 Period Group-2
Experimental Controlled group,
group, Std. 9-A Std. 9-B
1 06/12/2016 | 2" Chemical bond, | 6" Chemical bond,
Types of Chemical Types of Chemical
bond and lonic bond bond and lonic bond
2 07/12/2016 | 2™ Crystal structure and | 6™ Crystal  structure
Properties of lonic and Properties of
compound lonic compound
3 08/12/2016 | 6™ Covalent bond and | 2™ Covalent bond and
Partial Covalent Partial Covalent
bond bond
4 09/12/2016 | 6™ Properties of | 2™ Properties of
compound with compound with
Covalent bond, Covalent bond,
Hydrogen bond Hydrogen bond
5 10/12/2016 | 4" Exam 3" Exam
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Table: 5

Time-table of experiment in self-finance school

Jay Somnath school, Vejalpur

Sr.No. | Date Period Topic for Group-1 Period Topic for Group-2
Experimental group, Controlled  group,
Std. 9-A Std. 9-B

1 20/12/2016 | 5" Chemical bond, | 3" Chemical bond,
Types of Chemical Types of Chemical
bond and lonic bond bond and lonic bond

2 21/12/2016 | 5" Crystal structure and | 3™ Crystal structure and
Properties of lonic Properties of lonic
compound compound

3 22/12/2016 | 3™ Covalent bond and | 5™ Covalent bond and
Partial Covalent Partial Covalent
bond bond

4 23/12/2016 | 3™ Properties of | 5" Properties of
compound with compound with
Covalent bond, Covalent bond,
Hydrogen bond Hydrogen bond

5 24/12/2016 | 3" Exam 5" Exam

After completion of experiment achievement test based on Blue Print was
administered on the students of standard-9" of both grant-in-aid school and self-finance
school. Necessary instructions were given to the students to fill up achievement test. After
the completion, answer sheets were collected back to check whether the students had
filled up all the necessary information properly or not. Thus, data was collected from the

entire sample.

12. Data analysis and interpretation

After collecting data, collected data were classified according to variables.
Frequency distributions were also prepared for different groups. Descriptive statistical
measurements were calculated based on the frequency distribution of each group. For

testing null hypothesis t-ratio and F-ratio were used. For statistical calculation SPSS V.16
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computer programme was used. The results of testing hypothesis are presented one by

one as follow:

The first null hypothesis of the present study was “There will be no significant
difference between the mean scores obtained on achievement test by the students of
experimental group and controlled group.” To test this null hypothesis t-ratio was

calculated and the detail of the statistical analysis is shown in table-6.

Table - 6
Comparison of mean achievement score of controlled group and experimental group
Group N Mean | S.D. | SED | M. Diff. | t-value Remark
Controlled 40 |17.12 | 232 Significant at
i 0.012 | 1.28 2.41
Experimental | 40 | 18.40 | 2.39 0.01 level

Table — 6 shows that mean of scores achieved on the achievement test by
controlled group students is 17.12 and experimental group students is 18.40; standard
deviation is 2.32 and 2.39; standard error of mean difference is 0.012 and t-value is 2.41.
So, it can be said that calculated t-value is greater than table value 2.37 at df 78 at 0.01
significance level. So, Null Hypothesis (Hol) is not accepted. Thus, it can be said that
significant difference found between achievement score of experimental group students
and control group students. Hence, by comparing mean scores, experimental group
student’s means scores is higher than the mean of scores achieved by the control group
students. Thus, experimental group students were found to have higher in achievement
than control group students, which shows that teaching method is affecting variable to
achievement. Graphical presentation of mean of achieved score as per table-6 is given in

graph -1.
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Mean
18.5

18

17.5

m Mean
17 -

16.5 -

16

Controlled group Experiment group

Graph -1
Comparison of mean achievement score of controlled group and

experimental group

The second null hypothesis of the present study was “There will be no significant
difference between the mean scores obtained on achievement test by the students of
grant-in-aid school and self-financed school.” To test this null hypothesis t-ratio was
calculated and the detail of the statistical analysis is shown in table-7.

Table -7
Comparison of mean achievement score of Grant-in-aid schools students and Self-
finance schools students

Type of )
N Mean | S.D. SED | M. Diff. | t-value Remark
school
Grant-in-aid |40 |17.92 |2.65 Not significant at
0.071 | 0.32 0.596
Self-finance |40 |17.60 | 2.20 0.05 level

Table — 7 shows that mean of scores achieved on the achievement test by Grant-
in-Aid school students is 17.92 and Self-finance school students is 17.60; standard
deviation is 2.65 and 2.20; standard error of mean difference is 0.071 and t-value is 0.596.
So, it can be said that calculated t-value is less than table value 1.66 at df 78 at 0.05

significance level. So, Null Hypothesis (Ho2) is not rejected. Thus, it can be said that no
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significant difference found between achievement score of Grant-in-Aid school students
and Self-finance school students. It means that type of school is not affecting variable to
achievement. Graphical presentation of mean of achieved score as per table-7 is given in
graph -2.

Mean

18

17.9 -

17.8 -

17.7 -
B Mean

17.6 -

17.5 -

17.4 -
Grant-in-aid Self-finance

Graph - 2
Comparison of mean achievement score of grant-in-aid schools students and Self-

finance schools students

The third null hypothesis of the present study was “There will be no significant
difference between the mean scores obtained on achievement test by the boy and girl
students.” To test this null hypothesis t-ratio was calculated and the detail of the statistical

analysis is shown in table-8.

Table -8
Comparison of mean achievement score of boys and girls
Gender N Mean |S.D. | SED | M. Diff. | t-value Remark
Boy 40 |17.42 | 275 Not significant at
0.11 |0.68 1.24
Girl 40 |18.10 |2.03 0.05 level

Table — 8 shows that mean of scores achieved on the achievement test by boy
students is 17.42 and girl students is 18.10; standard deviation is 2.75 and 2.03; standard

error of mean difference is 0.11 and t-value is 1.24. So, it can be said that calculated t-
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value is less than table value 1.66 at df 78 at 0.05 significance level. So, Null Hypothesis
(Ho3) is not rejected. Thus, it can be said that no significant difference found between
achievement score of boy students and girl students. It means that gender is not affecting
variable to achievement. Graphical presentation of mean of achieved score as per table-8

is given in graph -3.

Mean
18.2

18

17.8

17.6

B Mean
17.4 -

17.2 -

Girl

Graph -3

Comparison of mean achievement score of boys and girls

The fourth null hypothesis of the present study was “There will be no significant
difference between the mean scores obtained on achievement test by the students of
grant-in-aid school and self-financed school of experimental group.” To test this null
hypothesis t-ratio was calculated and the detail of the statistical analysis is shown in
table-9.



finance school students of experimental group

Table -9

Comparison of mean achievement score of Grant-in-aid school students and Self-

19

Type of ]
N Mean | S.D. SED | M. Diff. | t-value Remark
school
Grant-in-aid |20 |18.90 |2.29 Not significant at
i 0.035 | 1.0 1.33
Self-finance |20 |17.90 |2.44 0.05 level

Table — 9 shows that mean of scores achieved on the achievement test by Grant-

in-Aid school students of experimental group is 18.90 and Self-finance school students of

experimental group is 17.90; standard deviation is 2.29 and 2.44; standard error of mean

difference is 0.035 and t-value is 1.33. So, it can be said that calculated t-value is less
than table value 1.68 at df 38 at 0.05 significance level. So, Null Hypothesis (Ho4) is not

rejected. Thus, it can be said that no significant difference found between achievement

score of Grant-in-Aid school students and Self-finance school students of experimental

group. It means that there was no significant effect of type of school on the achievement

of experimental group’s students. Graphical presentation of mean of achieved score as per

table-9 is given in graph -4.
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The fifth null hypothesis of the present study was “There will be no significant
difference between the mean scores obtained on achievement test by the boy and girl
students of experimental group.” To test this null hypothesis t-ratio was calculated and

the detail of the statistical analysis is shown in table-10.

Table - 10
Comparison of mean achievement score of boy students and girl students of

experimental group

Gender N Mean | S.D. SED | M. Diff. | t-value Remark

Boy 20 |18.05 |2.85 Not significant at
0.229 | 0.7 0.923

Girl 20 | 18.75 | 1.83 0.05 level

Table — 10 shows that mean of scores achieved on the achievement test by boy
students of experimental group is 18.05 and girl students of experimental group is 18.75;
standard deviation is 2.85 and 1.83; standard error of mean difference is 0.229 and t-value
is 0.923. So, it can be said that calculated t-value is less than table value 1.68 at df 38 at
0.05 significance level. So, Null Hypothesis (Ho5) is not rejected. Thus, it can be said
that no significant difference found between achievement score of boy students and girl
students of experimental group. It means that there was no significant effect of gender on
the achievement of experimental group’s students. Graphical presentation of mean of

achieved score as per table-10 is given in graph -5.
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Comparison of mean achievement score of boy students and girl students of

experimental group
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To know the combine effects of independent variables investigator created null
hypothesis no. 6, 7, 8 and 9. The sixth null hypothesis was “There will be no combined
effect of method of teaching and school type of students upon the mean scores obtained
on achievement test by students.” The seventh null hypothesis was “There will be no
combined effect of method of teaching and gender of students upon the mean scores
obtained on achievement test by students.” The eighth null hypothesis was “There will be
no combined effect of school type and gender of students upon the mean scores obtained
on achievement test by students.” and the ninth null hypothesis was “There will be no
combined effect of method of teaching, school type and gender of students upon the mean
scores obtained on achievement test by students.” To test these null hypotheses F-ratio

was calculated and the required statistical analysis is given in table — 11.

Table - 11
F-ratio, Mean achievement score of students in reference to teaching method, type of

school and gender

Variable N | Df | Sum of square | Mean of | F- Remarks
square ratio
Method of |80 |1 9.112 9.112 1.734 | Not significant at
teaching X 0.05 level
Type of school
Method of |80 |1 |0.013 0.013 0.002 | Not significant at
teaching X 0.05 level
Gender
Type of school | 80 |1 2.812 2.812 0.535 | Not significant at
X 0.05 level
Gender
Method of |80 |1 32,512 32,512 6.188 | Significant at 0.05
teaching level
XType of
school X
Gender
Error 80 |72 | 378.300 5.254
Total 80 |80 |25706.99
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Table-11 shows that the sum of squares of achievement score in reference to
method of teaching and type of school was 9.112. Mean of square was 9.112 and the
value of F-ratio was 1.73 which is less than table value 3.96 at 0.05 significance level. So,
Null Hypothesis (Ho6) is not rejected. Thus, it can be said that no significant difference
found between achievement score in reference to method of teaching and type of school.
It means that there was no significant combined effect of method of teaching and type of

school on the achievement of students.

Table : 11 shows that the sum of squares of achievement score in reference to
method of teaching and type of school was 0.013. Mean of square was 0.013 and the
value of F-ratio was 0.002 which is less than table value 3.96 at 0.05 significance level.
So, Null Hypothesis (Ho7) is not rejected. Thus, it can be said that no significant
difference found between achievement score in reference to method of teaching and
gender. It means that there was no significant combined effect of method of teaching and
gender on the achievement of students.

Table : 11 shows that the sum of squares of achievement score in reference to type
of school and gender was 2.812. Mean of square was 2.812 and the value of F-ratio was
0.535 which is less than table value 3.96 at 0.05 significance level. So, Null Hypothesis
(Ho8) is not rejected. Thus, it can be said that no significant difference found between
achievement score in reference to type of school and gender. It means that there was no
significant combined effect of type of school and gender on the achievement of students.

Table : 11 shows that the sum of squares of achievement score in reference to
method of teaching, type of school and gender was 32.512. Mean of square was 32.512
and the value of F-ratio was 6.188 which is greater than table value 3.96 at 0.05
significance level. So, Null Hypothesis (H09) is not accepted. Thus, it can be said that
significant difference found between achievement score in reference to method of
teaching, type of school and gender. It means that there was significant combined effect

of method of teaching, type of school and gender on the achievement of students.
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13. Major findings

1. Effect of teaching method found on achievement of students. Experimental group
students were more superior than control group students as far as achievement of subject
knowledge of unit “Chemical bonding”.

2. Effect of type of school not found on achievement of students. Grant-in-aid school
students and self-finance school students were found to have equal as far as achievement
of subject knowledge of unit “Chemical bonding”.

3. Effect of gender not found on achievement of students. Boy students and girl
students were found to have equal as far as achievement of subject knowledge of unit

“Chemical bonding”.

4. Effect of type of school not found on achievement of experimental group students.
Grant-in-aid school and self-finance school students of experimental group were found to
have equal as far as achievement of subject knowledge of unit “Chemical bonding”.

5. Effect of gender not found on achievement of experimental group students. Boy
and girl students of experimental group were found to have equal as far as achievement of
subject knowledge of unit “Chemical bonding”.

6. Combined effect of method of teaching and type of school not found on
achievement of students as far as achievement of subject knowledge of unit “Chemical

bonding”.

7. Combined effect of method of teaching and gender not found on achievement of

students as far as achievement of subject knowledge of unit “Chemical bonding”.

8. Combined effect of type of school and gender not found on achievement of

students as far as achievement of subject knowledge of unit “Chemical bonding”.

9. Combined effect of method of teaching, type of school and gender found on
achievement of students as far as achievement of subject knowledge of unit “Chemical

bonding”.

14. Conclusion

By this study computerised programmed learning material and achievement test

for the unit “Chemical bonding” was developed, which are useful for further work. The
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major findings show that teaching through computerised programmed learning material is
more effective than traditional lecture method for teaching of Science and Technology
subject. Hence, teacher should developed computerised programmed learning material for
at least some topics of Science and Technology subject, so they can teach Science and

Technology more effectively.
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Appendix-I
Achievement test based on Blue Print and answer key
Blue Print

Table-1

Marks and percentage according to objective

28

Sr.No. | Objective Marks Percentage
(%)

1 Knowledge 7 28%

2 Understand 13 52%

3 Usage 5 20%

4 Skill 0 00%

Total 25 100%

Table-2

Marks and percentage according to content

Sr.No. | Content Marks Percentage
(%)

1 Chemical bond, types of | 7 28%
chemical bond, lonic
bond

2 Crystal structure, | 6 24%
Properties  of  lonic
compound

3 Covalent bond, partial | 5 20%

covalent bond

4 Properties of compound | 7 28%
with  covalent  bond,

Hydrogen bond

Total 25 100%
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Table-3

Marks and percentage according to types of questions

Sr.No. | Type of Question Marks Percentage
(%)

1 Essay Type 0 00%

2 Short Type 0 00%

3 Objective Type 25 100%

Total 25 100%




Blue-Print for Post test

Sr.N | Content \ Objective-»  Knowledge Understanding Usage Skill Total Total
0. S
Question | E S 0] S 0] S O S S O
Type
1 Chemical bond, types 5(5) 2(2) 7(7) | 7(7)
of chemical bond,
lonic bond
2 Crystal structure, 3(3) 2(2) 1(1) 6(6) | 6(6)
Properties of lonic
compound
3 Covalent bond, partial 2(2) 2(2) 1(1) 5(5) | 5(5)
covalent bond
4 Properties of 2(2) 4(4) 1(1) 7(7) | 7(7)
compound with
covalent bond,
Hydrogen bond
Total (as per question 7(7) 13 5(5) 25 25
type) (13) (25) | (25)
Total (as per 7(7) 13(13) 5(5) -- 25 (25) 25
objectives) (25)

Figure shown in () bracket indicate no. of question and figure shown out of the (') bracket indicate marks.

30
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Achievement Test
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Appendix-11
CD of computerised programmed learning material for unit “Chemical

bonding”



