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English Summary
1.1. Problem of the Study:

In spite of the importance and vitality of the Concrete Structures Course
for industrial education students, specialized in architecture, this course
suffers from shortcomings which are related to the styles and methods by
which it is currently taught. During attending some periods or classes of
the Concrete Structures Course for third-year industrial school students
who are specialized in architecture, the researcher noticed that the
teachers depended on the traditional method during teaching this course
which was represented in introducing the rule to the students, and then
giving an applied example based on this rule. This method might me the
cause of the existing difficulties that were facing students while they were
learning this school subject as well as the students’ low and deteriorating
level in achievement, achievement motivation, and spatial ability.

There were many studies which emphasized the importance of self-
learning by using computer and Tutorial programs. For example, Ahmad
Afify’s study indicated the effectiveness of using Tutorial programs in
teaching geometry in the secondary stage. Also, Mahmoud Badr’s study
indicated the effectiveness of using Tutorial programs in teaching
Mathematics for secondary-one students. In addition to that, Ibrahim El-
Far’s study indicated the effectiveness of using Tutorial programs, as a
computer-reinforced type of teaching and learning Mathematics, in the
preparatory-one students” achievement of the ‘Groups’ topic and in
enhancing or improving their attitudes toward Mathematics.

A lot of scientific studies emphasized the importance of Spatial Ability in
predicting the professional success in the engineering, industrial, and
architectural professions and affairs. Many studies highlighted the
importance of Spatial Ability for the industrial technical education
students, and also for engineers and graphic designers.

The nature of the Concrete Structures Course needs a highly-developed
spatial ability from third-year industrial school students who are
specialized in architecture because the course includes many problems
which are related to reactions estimation, for example, and designing
pillars, cables, roof flagstones, and foundations. This requires students to
imagine the concrete building and to identify the places in which iron
should be placed and determine the direction of the forces effect which
affect the concrete building. This in turn requires those students to have a
high spatial- ability. Therefore, the problem of the study is determined in
the following main question:



“What is the effectiveness of a program for Self-Learning by Using
Computer for teaching Concrete Structures Course in developing
Academic Achievement, Achievement Motivation and Spatial
Ability for third-year industrial secondary stage students
specialized in Architecture?”

1.2. Objectives of the Study:

The current study aimed at investigating:

1-The effectiveness of a program for Self-Learning by Using Computer
for teaching Concrete Structures Course in developing Academic
Achievement for third-year industrial secondary stage students
specialized in Architecture.

2-The effectiveness of & program for Self-Learning by Using Computer
for teaching Concrete Structures Course in developing Achievement
Motivation for third-year industrial secondary stage students specialized
in Architecture.

3-The effectiveness of a program for Self-Learning by. Using Computer
for teaching Concrete Structures Course in developing Spatial Ability for
third-year industrial secondary stage students specialized in Architecture.

4-The relationship between Academic Achievement in the Concrete
Structures Course and Achievement Motivation for third-year industrial
secondary stage students specialized in Architecture.

5 - The relationship between Academic Achievement in the Concrete
Structures Course and Spatial Ability (Binary Spatial Ability - Triple
Spatial Ability) for third-year industrial secondary stage students
specialized in Architecture.
1.3. Questions of the Study:

This study was conducted as an attempt to answer the following main
question:
“What is the efjectiveness of a program for Self-Learning by Using
Computer for teaching Concrete Structures Course in developing
Academic Achievement, Achievement Motivation and Spatial
Ability for third-vear industrial secondary stage students
specialized in Architecture?”

This main question can be divided into the following minor questions:



1-What is the effectiveness of a program for Self-Learning by Using
Computer for teaching Concrete Structures Course in developing
Academic Achievement for third-year industrial secondary stage students
specialized in Architecture?

2-What is the effectiveness of a program for Self-Learning by Using
Computer for teaching Concrete Structures Course in developing
Achievement Motivation for third-year industrial secondary stage
students specialized in Architecture?

3-What is the effectiveness of a program for Self-Learning by Using
Computer for teaching Concrete Structures Course in developing Spatial
Ability for third-year industrial secondary stage students specialized in
Architecture?

4-What is the relationship between Academic Achievement in the
Concrete Structures Course and Achievement Motivation for third-year
industrial secondary stage students specialized in Architecture?

5 - What is the relationship between Academic Achievement in the
Concrete Structures Course and Spatial Ability (Binary Spatial Ability -
Triple Spatial Ability) for third-year industrial secondary stage students
specialized in Architecture?

1.4. Importance of the Study:

The following considerations give importance to the study:

1-The current study may contribute in presenting a program for Self-
Learning by Using Computer for teaching Concrete Structures Course for
third-year industrial secondary stage students specialized in Architecture.

2-The current study may also help to develop achievement motivation
and spatial ability for third-year industrial secondary stage students
specialized in Architecture.

3-The current study may also help to present an Achievement Motivation
Test that could be utilized effectively in assessing or measuring the
Achievement Motivation for third-year industrial secondary stage students
specialized in Architecture.



1.5. Delimitations of the Study:

This study is confined and limited to:
I-Two groups of third-year industrial secondary stage students
specialized in Architecture located in Assiut Industrial Secondary School
in Assiut Governate which were randomly divided into:

a) An experimental group

b) A control group
2-Three units selected from the Concrete Structures Course for third-year
industrial secondary stage students specialized in Architecture.
3-Spatial Ability Dimensions ( i.e. Binary Spatial Ability — Triple Spatial
Ability)
3-Tutorial as computer-based learning type.

1.6 Tools of the Study:

The researcher prepared the following tools for the study:

1-A Program for Self-Learning Using Computer

‘ (Prepared by the researcher)
2-An Achievement Test for the units of the study.
3-An Achievement Motivation Test

(Prepared by the researcher)
4-Binary Spatial Ability Test
' (Prepared by Abdel-Hay Ali Mahmoud, 1986)

5-Triple Spatial Ability Test
(Translated and standardized by the Productive Efficiency and
Professional Training Department, B.T)
6-General Intelligence Test (Prepared by Mr. Mohammad Khairy)

1.7. Hypotheses of the Study:

1-There are statistically-significant differences between the mean scores
of the experimental group students and those of the control group
students in the Academic Achievement Test favouring the experimental
group students’ scores.

2-There. are’ statistically-significant differences between the mean scores
of the experimental group students and those of the control group
students in the Achievement Motivation Test favouring the experimental
group students’ scores.



3-There are statistically-significant differences between the mean scores
of the experimental group students and those of the control group
students in the Binary Spatial Ability Test favouring the experimental
group students’ scores.

4-There are statistically-significant differences between the mean scores
of the experimental group students and those of the control group
students in the Triple Spatial Ability Test favouring the experimental
group students’ scores.

5-There is a positive correlative relationship between the Academic
Achievement in the Concrete Structures Course and Achievement
Motivation for third-year industrial secondary stage students specialized
in Architecture.

6- There is a positive correlative relationship between the Academic
Achievement  in the Concrete Structures Course and Spatial Ability
(Binary Spatial Ability - Triple Spatial Ability) for third-year industrial
secondary stage students specialized in Architecture.

1.8. Research Methodology:

1-Descriptive Method: It was used in: writing the theoretical background,
preparing the tools of the study, analyzing the content of the units of the
study, and analyzing and interpreting the results of the study.

2-Experimental Method: 1t was used in: implementing or experimenting
the tools of the study and verifying the correctness of the hypotheses of
the study.

1.9. Terms of the Study:

1-Program:

Program is operationally-defined as a group or set of successive
sequential lessons which are presented via a computer-based instructional
software for teaching some units of the Concrete Structures Course to
third-year industrial secondary stage students specialized in Architecture.
These lessons include explanation, feedback, reinforcement, test and
training so as to achieve some of the objectives or goals of the Concrete
Structures Course.

2-Self-Learning by Using Computer:
Self-Learning by Using Computer is operationally defined as a learning
style in which third-year industrial secondary stage students specialized in



Architecture go through so as to achieve their specific objectives which
are related to the selected units of the Concrete Structures Course by
interacting with a Computer-Based Software. During this interaction,
students learn according to the Tutorial type of teaching in which students
learn according to their self-pacing, their own abilities and real capacities
with the least possible guidance provided by the teacher:

3-Concrete Structures:

Concrete Structures Science is operationally defined as the science which
deals with the influence of the internal and the external forces on the
items or details of the structure, and also with quantifying and designing
the sectors of the structure so as to make it look balanced.

4-Achievement Motivation:

Achievement Motivation is operationally defined as what can be measured
through the dimensions of Achievement Motivation test. These
dimensions can be represented in, independence, -controlling
environment, fearing of failure, positive achievement anxiety,
persistence, competitiveness, creativity and future Orientation, work
Orientation, need for Knowledge, Flexibility, Social Acceptance,
Involvement in work , It is measured and assessed by the test which is
prepared for this purpose in the current study.

5-Spatial Ability:

Spatial Ability is operationally defined as the third — year industrial
secondary student’s ability which is related to drawings, shapes, spatial
relationships , visualization, and conceptualize the movement of the
forces and their influence on the items or the details of the concrete
structure as well as the places or locations of the concrete structure items,
whether on paper or in the third dimension of the space. It is divided into
two types: Binary spatial ability and Triple spatial ability.

6-Academic Achievemeat:

Academic Achievement is operationally defined as the ability of third-year
industrial secondary stage students, specialized in Architecture, to acquire
the knowledge and skills included in the topics of the selected units in the
Concrete Structures Course, which is estimated or assessed by the scores
which the students obtain in the achievement test that the researcher
prepared for this particular purpose.

’-}’-Effecti\reness:
Effectiveness is operationally defined as the ability of the Program for
Self-Learning Using Computer to achieve or fulfill the expected



objectives which is estimated by quantifying and calculating Blake’s
Gain Ratio and Effect Size of the desired outcomes.

1.10. Procedures of the Study:

The procedures of the current study is represented in the following:

1.10.1 Theoretical Background of the Study:

In this section, the researcher dealt with the following topics:

1) Self-Learning: The emergence or appearance of self-learning — the
concept of self-learning — the factors that led to focusing on self-
learning —Principles of self-learning — the characteristics of self-
learning - self-learning in its relationship with some learning-teaching
theories - self-learning styles — the previous that dealt with self-
learning.

ii) Learning Using Computer, which involves: The historical
development of using computer in teaching and leamning — the
advantages of using computer in teaching and learning — the uses of
computer in teaching and leaming — teaching and learning theories
which reinforces the use of computer in education — the general
criteria of the generalization and the production instructional computer
programs — designing instructional computer programs - the
production of instructional computer programs — the evaluation of
instructional computer programs — the previous studies which dealt
with learning by using computer.

iii) - Achievement Motivation in the light of the following points: the
concept of achievement motivation — trends and theoretical schools
and their relationship with achievement motivation. — the most
important measurements which are used to assess or measure
achievement motivation — the previous studies which dealt with
achievement motivation.

iv)  Spatial Ability in the light of the following points: the concept of
spatial ability — the importance of spatial ability for industrial and
engineering education students — the components of spatial ability -
styles or ways of assessing and measuring spatial ability - the previous
studies which dealt with spatial ability.

1.10.2. Experimental Framework of the Study:
The researcher followed the following steps to answer the questions of
the study and to verify the correctness of its hypotheses:




To answer the first question, ” What is the effectiveness of a program for
Self-Learning by Using Computer for teaching Concrete Structures
Course in developing Academic Achievement for third-year industrial
secondary stage students specialized in Architecture?”, the researcher
followed the following procedures:
1- Analysis the content of the three unites of the study so as to conclude
the different aspects of learning.
2- displaying the content analysis over a penal of jury members to assure
the reliability and stability of the analysis.
3-Preparing a program for self-learning by using computer that includes:
A)The first stage: Educational Preparation which includes:
-Identifying the instructional objectives of the program
-Determining the content of the program, analyzing it, and
verifying the validity and reliability of this analysis.
-Organizing the content of the program.
_ -Determining the instructional activities of the program.
B) The second stage: Producing Multi-media Elements which includes: -
texts — drawings — still pictures — sound — video.
c) The third stage: Preparing Flow Maps which includes:
-Drawing the flow maps of the program.
d)The fourth stage: Designing the program which include :
-Writing the frames of the program.
E) The five stage: The Experimental Stage which includes:
-Experimenting the program so as to identify the operating
problems.
F) The six stage: Evaluation of Program which includes:
-Educational/technical evaluation
-Formative evaluation
-Evaluation the suggested form of the program.
G) The seven stage: copying the program and distributing it among
_students
2-Preparing an academic achievement test for the three units of the study.
3-Displaying the Academic Achievement Test over a panel of jury
members and making the necessary changes or modifications in the light
of their view-points.
4-Conducting a pilot study for the Academic Achievement Test to quantify
its validity and reliability, the easiness and difficulty correlatives, and the
time of the test.
5-Selecting the group of the study from the third-year industrial
secondary stage students specialized in Architecture. This group was
divided into two groups: ar experimental group which was studying the
units of the study using a program for self-learning using computer, and a
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control group which was studying the same units using the traditional
method.

6-Pre-administering the Academic Achievement Test to the two groups of
the study (the experimental and the control groups).

7-Teaching the self-learning program by using computer to the
experimental group, while teaching the same units to the control group
using the traditional method.

8-Administering the Academic Achievement Test after studying the
program on both groups of the study.

9-Concluding the results, handling them statistically, and finally
interpreting them.

To answer the second question, " What is the effectiveness of a program
for Self-Learning by Using Computer for teaching Concrete Structures
Course in developing Achievement Motivation for third-year industrial
secondary stage students specialized in Architecture?”, the researcher
followed the following steps:
1-Constructing the Achievement Motivation Test according to the
following steps:
1)  Determining the aim of the test

11}  Determining the positive and negative items of the test

iii)  Preparing the primary form of the test

iv)  Displaying this primary form over a panel of jury members

v) Conducting a pilot study for the Test to quantify its validity and

reliability, and the time of the test.

2-Pre-administering the Achievement Motivation Test to the two groups
of the study (the experimental and the control groups).
3-Teaching the self-learning program by using computer to the
experimental group, while teaching the same units to the control group
using the traditional method.
4-Administering the Achievement Motivation Test after studying the
program to both groups of the study.
5-Concluding the results, handling them statistically, and finally
interpreting them.

To answer the third question, " What is the effectiveness of a program for
Self-Learning by Using Computer for teaching Concrete Structures
Course in developing Spatial Ability for third-year industrial secondary
stage students specialized in Architecture?", the researcher followed the
following procedures:

1-Re-standardizing the Binary Spatial Ability Test, the Triple Spatial
Ability Test, and the High Intelligence Test by conducting a pilot study



and administering it to the third-year industrial secondary stage students
specialized in Architecture.

2-pre-administering the Binary Spatial Ability Test, the Triple Spatial
Ability Test, and the High Intelligence Test to both groups of the study.
3-Teaching the self-learning program by using computer to the
experimental group, while teaching the same units to the control group
using the traditional method.

4-Post-administering the Binary Spatial Ability Test, the Triple Spatial
Ability Test to both groups of the study after studying the program.
5-Concluding the results, handling them statistically, and finally
interpreting them.

To answer the fourth question, " What is the relationship between
Academic Achievement in the Concrete Structures Course and
Achievement Motivation for third-year industrial secondary stage
students specialized in Architecture?", the researcher followed these
steps:

1-Quantifying the Correlative Correlation between the students’ scores in
both groups of the study (experimental and control) that they got in the
Academic Achievement Test and the Achievement Motivation Test.
2-Concluding the results, analyzing them, handling them statistically, and
finally interpreting them.

To answer the Fifth question, " What is the relationship between
Academic Achievement in the Concrete Structures Course and Spatial
Ability (Binary Spatial Ability - Triple Spatial Ability) for third-yvear
industrial secondary stage students specialized in Architecture?", the
researcher followed these steps:

1-Quantifying the Correlative Correlation between the students’ scores in
both groups of the study (experimental and control} that they got in the
Academic Achievement Test and Both Spatial Ability (Binary Spatial
Ability - Triple Spatial Ability) Tests.

2-Concluding the results, analyzing them, handling them statistically, and
finally interpreting them.

3-Writing suggestions, recommendations, and suggested future research
and studies.

1.11. :Summarv of the Results:

I-There are statistically-significant differences between the mean scores
of the experimental group students and those of the control group
students in. the Academic Achievement Post-Test at 0.01 level (The
calculated or quantified value of “t” equals 18.82, which is more than the
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tabular value of “t” that equals 2.38 within a freedom degree of 66)
favouring the experimental group students’ scores. This indicates the
effectiveness of the self-learning program by using computer in
developing the academic achievement in the Concrete Structures Course
for third-year industrial secondary stage students specialized in
Architecture.

2-There are statistically-significant differences between the mean scores
of the experimental group students and those of the control group
students in the Achievement Motivation Post-Test at the level of 0.01 (The
calculated or quantified value of “t” equals 22.10, which is more than the
tabular value of “t” that equals 2.38 within a freedom degree of 66)
favouring the experimental group students’ scores. This indicates the
effectiveness of the self-learning program by using computer in
developing Achievement Motivation in the Concrete Structures Course
for third-year industrial secondary stage students specialized in
Architecture.

3-There are statistically-significant differences between the mean scores
of the experimental group students and those of the control group
students in the Binary Spatial Ability Post-Test at the level of 0.01 (The
calculated or quantified value of “t” equals 16.07, which is more than the
tabular value of “t” that equals 2.38 within a freedom degree of 66)
favouring the experimental group students’ scores. This indicates the
effectiveness of the self-learning program by using computer in
developing Binary Spatial Ability in the Concrete Structures Course for
third-year industrial secondary stage students specialized in Architecture.

4-There are statistically-significant differences between the mean scores
of the experimental group students and those of the control group
students in the Triple Spatial Ability Test at the level of 0.01 (The
calculated or quantified value of “t” equals 19.72, which is more than the
tabular value of “t” that equals 2.38 within a freedom degree of 66)
favouring the experimental group students’ scores. This indicates the
effectiveness of the self-learning program by using computer in
developing Triple Spatial Ability in the Concrete Structures Course for
third-year industrial secondary stage students specialized in Architecture.

5-There is no a positive correlative relationship between the Academic
Achievement in the Concrete Structures Course and Achievement
Motivation for third-year industrial secondary stage students specialized
in Architecture. The value of the correlative correlation between
Academic  Achievement and Achievement Motivation in the post-
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administration for the experimental group was 0.26, which was a
statistically non -significant value, while the value of the correlative
correlation between Academic Achievement and Achievement Motivation
in the post-administration for the control group was 0.026, which was a
statistically non-significant value. This Indicates the non-existence ofa
correlative relationship between Academic Achievement in the Concrete
Structures Course and Achievement Motivation in the post-administration
for the control group and experimental group.

6- There is no a positive correlative relationship between the Academic
Achievement in the Concrete Structures Course and binary spatial ability
for third-year industrial secondary stage students specialized in
Architecture. The value of the correlative correlation between Academic
Achievement and binary spatial ability in the post-administration for the
experimental group was 0.025, which was a statistically non -significant
value, while the value of the correlative correlation between Academic
Achievement and binary spatial ability in the post-administration for the
control group was 0.035, which was a statistically non-significant value.
This indicates the non-existence of a correlative relationship between
Academic Achievement in the Concrete Structures Course and binary
spatial ability in the post-administration for the control group and
experimental group.

7- There is no a positive correlative relationship between the Academic
Achievement in the Concrete Structures Course and triple spatial ability
for third-year industrial secondary stage students specialized in
Architecture. The value of the correlative correlation between Academic
Achievement and triple spatial ability in the post-administration for the
experimental group was 0.027, which was a statistically non -significant
value; while the value of the correlative correlation between Academic
Achievement and triple spatial ability in the post-administration for the
control group was 0.056, which was a statistically non-significant value.
This indicates the non-existence of a correlative relationship between
Academic Achievement in the Concrete Structures Course and triple
spatial .ability in the post-administration for the control group and
experimental group.



