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Abstract:

The current research aims to know the effectiveness of using the e-collaborative learning strategy in developing
social intelligence among student teachers specializing in mathematics. To achieve this, the researcher chose a
research sample consisting of seventy-two male and female students in the third year at the Faculty of Education,
divided into two groups: the experimental group, which includes (36) male and female students, and the control
group, which includes (36) male and female students. The researcher also prepared a set of tools represented in:
the social intelligence scale, the list of criteria for designing the e-collaborative learning strategy, the educational
design of the e-collaborative learning strategy, an electronic teacher's guide for using the e-collaborative learning
strategy, and an electronic booklet to guide students when using educational content related to social intelligence
using the collaborative learning strategy. After applying the research tools, the results of the application showed
a statistically significant difference at a significance level of (0.01) between the average scores of the students of
the experimental and control groups in the post-application of the social intelligence scale at the levels of (social
skills - social etiquette - social communication - leadership behavior) in favor of the experimental group. The
researcher recommended the need to pay attention to using electronic teaching methods such as the e-collaborative
learning strategy in Teaching mathematics.

Keywords: Electronic collaborative learning strategy, social intelligence, student teachers, mathematics

specialization.
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Introduction

The development in the field of information technology and network and communication systems has clearly
reflected on all fields in general, and the field of education in particular. Educational institutions are no longer
able to provide education and learning services in light of this development, which has prompted educators to
search for the best ways and means to present educational content in an interactive manner and in an educational
environment that attracts the attention of learners and encourages them to exchange opinions and experiences, and
obtain and exchange information without A Commitment to a specific place or time to receive the learning
process.

The environment plays Educational An important and major role in raising the quality and efficiency of the
process. education, and most Instructional Designers They do not give the environment Educational Their right
when designing and implementing their programs Educational Which directly affects the effectiveness of the
program. Educational In terms of achieving its short-term goals, the environment as a general concept is
everything that surrounds us, and when we link it by education It means everything that surrounds us during the
process. Education This includes the place, its material equipment, and consideration of the psychological aspects
and physical comfort of the participants.

Collaborative learning represents one of the most important modern systems, as it gives learners the opportunity
to interact socially and participate collectively in order to build a new cognitive structure in a way that allows for
continuous learning based on the use of modern technologies and means of communication [1].

Reham Al-Ghoul [2] says that education has been affected by the development of modern technological services,
applications and tools that have added a new dimension to it, which is called collaborative training, as it is
considered one of the types of group training based on groups that participate to achieve goals or carry out specific
tasks. It is designed in light of the needs and characteristics of learners, as participation takes place in the context
of the training content provided, the training process and its outcomes. Many countries in the world and
educational and teaching institutions have moved towards expanding the e-training process and benefiting from
information technology in this field, and e-training has become one of the most important and modern methods
in the professional development of learners.

Universities have sought to create a generation of students who are well-prepared scientifically and morally.
Therefore, it has become necessary to pay attention and focus on their social side so that they can work in various
professions in the future and achieve success in them, through their ability to build successful and capable
relationships with others, and encourage the spirit of work. This is called social intelligence [3].

Young people need someone to guide them and inform them of their abilities and readiness so that their planning
for the future is realistic. Therefore, many studies have confirmed the existence of a strong relationship between
social intelligence and the academic success of the individual [4].

By using the individual’s social intelligence, he can interact with others easily and smoothly, through his ability
to understand others and deal with them effectively. The individual affects society and is affected by it, and each
individual has his own behavioral methods. Therefore, scientists try to develop the levels of social intelligence
among individuals because of its great importance to them [5].

e Research problem:
The research problem can be summarized in that many student teachers specializing in mathematics find difficulty
in social intelligence and its use. This difficulty is represented in: their lack of social interaction with learners in
practical education, the inability to communicate, and the inability to adapt socially with students, in addition to
the ineffectiveness of the prevailing teaching methods in developing their social intelligence. The phenomenon of
the weakness of student teachers in social intelligence is unmistakable to the eye of the seer, and what confirms
this are the results of the exploratory study conducted by the researcher, which was represented in applying a
exploratory study on a sample of (40) students from the third year students at the Faculty of Education, specializing
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in mathematics at the University of Zawia. The results showed that there was a weakness among students in social
intelligence, as (80%) of the students obtained low scores in the test, which prompted the researcher to use the
strategy of electronic collaborative learning in an attempt to treat the weakness of third year students specializing
in mathematics in social intelligence.

The solution to this problem can be found in answering the following main question:

- What is the effectiveness of the e-learning collaborative strategy in developing social intelligence among

student teachers specializing in mathematics?
The following sub-questions arise from this main question:

1- What is the level of social intelligence among student teachers majoring in mathematics?

2- What are the criteria for designing an e-learning collaborative strategy to develop social intelligence?

3-  What is the appropriate educational design for a collaborative learning environment to develop the level
of social intelligence among student teachers specializing in mathematics?

4- What is the effectiveness of the e-learning collaborative strategy in developing social intelligence among
student teachers specializing in mathematics?

e Research hypotheses:

1- There is a statistically significant difference at a significance level of (0.01) between the average scores
of the students of the experimental and control groups in the post-application of the grammatical concepts
test (social skills level) in favor of the students of the experimental group.

2- There is a statistically significant difference at a significance level of (0.01) between the average scores
of the students of the experimental and control groups in the post-application of the grammatical concepts
test (social etiquette level) in favor of the students of the experimental group.

3- There is a statistically significant difference at a significance level of (0.01) between the average scores
of the students of the experimental and control groups in the post-application of the grammatical concepts
test (social communication level) in favor of the students of the experimental group.

4- There is a statistically significant difference at a significance level of (0.01) between the average scores
of the students of the experimental and control groups in the post-application of the grammatical concepts
test (level of leadership behavior) in favor of the students of the experimental group.

o Research objectives:
The research aims to:

1- Design of a collaborative e-learning strategy.

2- Measuring the effectiveness of the e-learning collaborative strategy in developing social intelligence
among student teachers specializing in mathematics.

e Importance of research:

This research may be useful:

1- Students: (research sample) in treating their social intelligence deficits.

2- Those in charge of the educational process: In directing the attention of those in charge of the
educational process and curriculum development to the importance of collaborative e-learning as an
educational method that depends on participation in performance, which is the desired learning.

3- Other researchers: To conduct further educational studies on social intelligence using other teaching
strategies.

The researcher followed the developmental research method as defined by [6] It is an integration of: a) The
descriptive approach: to answer the first and second sub-questions. 2) The approach to developing learning
systems ISD The researcher uses it to answer the third sub-question by applying the educational design model to
the learning environment. Participatory For development Social intelligence3) The experimental method: This is
when measuring the effect of the independent variable. and, Collaborative learning on the variable the follower
and heand, social intelligence among student teachers majoring in mathematics; and the answer to the question
Sub Fourth.

e Research limits:
1-  Human boundaries: A sample of third-year students in the Faculty of Education, specializing in
mathematics, was divided into two groups: an experimental group and a control group.
2- Spatial boundaries: Faculty of Education, University of, Zawiya Municipality.
3- Obijective boundaries are: social intelligence of student teachers specializing in mathematics.
4- Time frame: Second semester of the academic year 2023/2024.

95 | African Journal of Advanced Studies in Humanities and Social Sciences (AJASHSS)



e Search procedures:
To answer the research questions, the following procedures were followed:

1- Reviewing previous Arabic and foreign literature and studies related to the research topic, in order to
benefit from them in preparing research tools and the theoretical framework for the research.

2- Preparing the educational design for the e-learning collaborative strategy.

3-  Show the search tools to the referees.

4- Selecting the research sample and dividing it into two groups (control and experimental).

5- Applying the social intelligence scale pre-tested on the experimental and control research groups and
monitoring the results.

6- The experimental group was taught using the e-learning collaborative learning strategy, while the control
group was taught using the usual teaching method.

7-  Applying the social intelligence scale to the two research groups and monitoring the results.

8- Conducting appropriate statistical processing of data and verifying the validity of hypotheses.

9- Display and interpret search results.

10- Providing recommendations and suggestions in light of the results.

e Search terms:

- Collaborative e-learning
It is known procedurally as: It is the educational process carried out by learners through their carrying out of
many collaborative activities so that they participate together in completing them and achieving collaborative
educational goals, through which higher levels of social intelligence are acquired among student teachers
specializing in mathematics.

- Social intelligence:
It is the ability to understand men, women and boys and the ability to deal with them and act wisely in human
relations [3].
It is procedurally known as: It is the ability of student teachers to adapt socially and understand others by
performing many behaviors that help in understanding those around them.
Material and methods

o Experimental design of the research:
This research used the experimental design known as the pre-post measurement for the experimental and control
groups. This design in the current research includes one experimental group and one control group.

e Research groups:
- Experimental group: studied using e-collaborative learning, and the group numbered (36) students.
- Control group: studied using the traditional method, and its number was (36) students.

e Research variables defined and controlled:
A. The independent variable: In this research is e-collaborative learning.
B. Dependent variable: In this study is social intelligence.

e Research community and sample:
Description of the research sample: The research sample consisted of third-year students at the Faculty of
Education at Zawiya University, in the Zawiya Municipality, in the second semester of the academic year
2023/2024 AD. Students from the third year were selected and divided into two groups, one experimental and the
other control. The number of students in the experimental group was (36) students, and the number of students in
the control group was (36) students.

o Exploratory test experience:
The research tool (Social Intelligence Scale) was applied to a survey sample of (30) third-year students at the
College of Education, on Sunday 2/4/2024 AD, and the application was repeated on 2/11/2024 AD, with the aim
of controlling and standardizing the research tool by calculating the validity and reliability of the research tool.

e Procedures for implementing the experiment:
The researcher taught the educational content to third-year students in the Faculty of Education, specializing in
mathematics, using the previously prepared collaborative e-learning strategy. The researcher preferred to teach
the experimental group, in order to be assured that the teaching procedures were carried out accurately, while the
teacher of the control group taught the same topics to the students, but using the usual procedures in social
intelligence.
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The researcher noticed the following while applying his research:

- Students accepted the e-collaborative learning strategy, as they expressed their great admiration for the
strategy’s electronic portal.

- Students' enthusiasm to interact and participate through the electronic portal of the collaborative strategy.

- Students’ interest in undertaking educational activities included in the electronic portal of the
participatory strategy.

- Students praised the multiple stimuli contained in the collaborative strategy portal, which stimulated
more than one sense at the same time.

- Students want to have their courses delivered to them in this electronic manner.
e  Statistical methods used:

- For statistical analysis of the research data, the researcher used the Statistical Package for the Social
Sciences known as 18.V (SPSS).

- The researcher used descriptive statistical analysis, arithmetic means, standard deviation, and the largest
and smallest degree.

- The researcher used correlation coefficients to study the validity and reliability of the tools.

- The researcher used the Mann-Whitney test to determine the significance of the difference between the
scores of two independent groups.

- The researcher used the (t) test to indicate the difference between the average scores of the two groups.

- The researcher used the post-test analysis to measure the effect size and eta square.

Results and discussion

Testing the validity of the first hypothesis: It states:

"There is a statistically significant difference at a significance level of (0.01) between the average scores of the
students of the experimental and control groups in the post-application of the social intelligence scale (social skills
level) in favor of the students of the experimental group.”

To test the validity of this hypothesis, the research data were described and summarized by calculating (arithmetic
mean, standard deviation, highest score, and lowest score) for the scores of the experimental and control groups
in the post-application of the social scale (level of social skills), as shown in the following table:

Table (1) Descriptive statistics of the scores of the two groups in the post-application (social skills).

Arithmetic | Standard lowest highest | Above Final
Scale | Thegroup | Number L
mean deviation degree degree | average | grade
Social | Empiricism 36 8.51 1.33 5 10 288 10
skills | The officer 36 5.64 1.29 4 9 '

It is clear from the table above that the average scores of the experimental group in the social intelligence scale
(social skills) level reached (8.51) of the final score and its value is (10) points, which is higher than the arithmetic
average of the scores of the control group, which reached (5.63) points of the final score, with a difference of
(2.88) points, which indicates the existence of a difference between the average scores of the experimental and
control research groups in the post-application in favor of the experimental group. It is also clear that the
homogeneity of the experimental group scores is greater than the control group scores = (standard deviation /
arithmetic mean) as a result of their exposure to the experimental treatment (teaching with the e-collaborative
learning strategy).

To verify the statistical significance of the difference between the two means, the t-test was used for the two
independent groups. By applying the t-test for the difference between the means to measure the significance of
the difference between the means of the scores of the two research groups, the following became clear:

Table (2) Results of the “t” test for the difference between the average scores of the two groups in social
intelligence (social skills).

Arithmetic Standard T Degree of | Significance
Scale The group L
mean deviation value | freedom level
Social empiricism 8.51 1.33 9.41 71 Function at 0.01
skills The officer 5.64 1.29 ' level

It is clear from the previous table that the calculated “t” value reached (9.41) and exceeded the tabular “t” value
at a degree of freedom of (71) and a significance level of (0.01), which indicates the existence of a real difference
between the averages of the scores of the experimental and control groups in the post-application in favor of the
experimental group (with the larger average).
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It is clear from the above that there are statistically significant differences and results at the level of (0.01) between
the averages of the scores of the experimental and control groups in the post-application of the social intelligence
scale for student teachers specializing in mathematics (social skills level) in favor of the experimental group.
Statistical significance alone is not sufficient to test the research hypotheses. It is a necessary condition, but it is
not sufficient. Necessity is achieved by the presence of statistical significance, and sufficiency is achieved by
calculating the effect size and the degree of importance of the result that has been proven to exist statistically.
Therefore, statistical significance tests must be followed by some procedures to understand the morality of the
statistically significant results and determine the importance of the results that have been reached. Among these
methods appropriate for the current research are the effect size and Eta square methods.?N.

Therefore, the current research relied on calculating the practical significance of the results that were reached by
applying the Eta Square measure, which is used to determine the degree of importance of the result that was
proven to exist statistically, as shown in the following Table (3): Results of applying the Eta Square measure (N)
and the effect size:

Table (3) Eta square scale (?N) and the effect size.

Degree S
Variable V"a|l:|'e of Significance Eta Effectiveness Ef_fect Impact
T level square size level
freedom
. . Highly effective
Social | g 4 71 | FunctionatO0Ll | g 5p | anqeducationally | 221 | big
skills level .
important

It is clear from the table that the value of the square measure of eta (?N) For the results of the experimental and
control groups in the post-application scores (0.54), and this result exceeded the value indicating the educational
importance of statistical results in psychological and educational research, and its amount is (0.14) [7].

It means that (54%) of the variance between the average scores of the experimental and control groups is due to
the variable of educational treatment, i.e. (54%) of the variance between the two groups in social skills can be
explained by the difference in educational treatment to which the two research groups were exposed. Also, the
effect size = 2.21 exceeded the correct one, which means that the effect is very large: i.e. there is a great effect
and effectiveness, and an educational mission for using the e-collaborative learning strategy in developing the
level of social intelligence (social skills).

Testing the validity of the second hypothesis: It states:

"There is a statistically significant difference at a significance level of (0.01) between the average scores of the
students of the experimental and control groups in the post-application of the social intelligence scale (level of
social etiquette) in favor of the students of the experimental group."

To test the validity of this hypothesis, the research data were described and summarized by calculating (arithmetic
mean, standard deviation, highest score, and lowest score) for the scores of the experimental and control groups
in the post-application of the social scale (level of social etiquette), as shown in the following table:

Table (4) Descriptive statistics of the scores of the two groups in the post-application (social etiquette).
Arithmetic | Standard lowest highest | Above Final
Scale The group | Number .
mean deviation degree degree | average | grade
Social | Empiricism 36 3.30 0.68 2 4 1.20 4
etiquette | The officer 36 2.15 0.71 1 3 '

It is clear from the table above that the average score of the experimental group in the social intelligence scale
(social etiquette) level reached (3.30) of the final score and its amount is (4) points, which is higher than the
arithmetic average of the scores of the control group, which reached (2.15) points of the final score with a
difference of (1.20) points, which indicates the existence of a difference between the average scores of the
experimental and control research groups in the post-application in favor of the experimental group. It is also clear
that the homogeneity of the experimental group scores is greater than the control group scores = (standard
deviation / arithmetic mean) as a result of their exposure to the experimental treatment (teaching with the e-
collaborative learning strategy).

To verify the statistical significance of the difference between the two means, the t-test was used for the two
independent groups. By applying the t-test for the difference between the means to measure the significance of
the difference between the means of the scores of the two research groups, the following became clear:
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Table (5) Results of the “T” test for the difference between the average scores of the two groups in social

intelligence (social tact).
Scale The group Arithmetic Stapdgrd T Degree of Significance
mean deviation value freedom level
Social empiricism 3.30 0.68 710 71 Function at 0.01
etiquette The officer 2.15 0.71 ' level

It is clear from the previous table that the calculated “t” value reached (7.10) and exceeded the tabular “t” value
at a degree of freedom of (71) and a significance level of (0.01), which indicates the existence of a real difference
between the average scores of the experimental and control groups in the post-application in favor of the
experimental group (with the larger average).

Therefore, the hypothesis was accepted, which states that there are statistically significant differences and results
at the level (0.01) between the average scores of the experimental and control groups in the post-application of
the social intelligence scale for student teachers specializing in mathematics (social tact level) in favor of the
experimental group.

As shown in the following table (6), the results of applying the Eta Square measure (N) and the effect size:

Table (6) Eta square scale (?N) and the effect size.

Variable \ﬁaltljle Degree of Significance Eta Effectiveness Ef_fect Impact
T freedom level square size level
Highly effective
Social Function at and .
etiquette 7,10 n 0.01 level 0.40 educationally 1.66 Big
important

It is clear from the table that the value of the square measure of eta (?N) For the results of the experimental and
control groups in the post-application scores (0.40), which means that (40%) of the variance between the average
scores of the experimental and control groups is due to the variable of educational treatment, i.e. (40%) of the
variance between the two groups in social skills can be explained by the difference in educational treatment to
which the two research groups were exposed: Also, the effect size = 1.66 exceeded the correct one, which means
that the effect is very large: i.e. there is a great effect and effectiveness, and an educational mission for using the
e-collaborative learning strategy in developing the level of social intelligence (social etiquette).

Testing the validity of the third hypothesis: It states:

"There is a statistically significant difference at a significance level of (0.01) between the average scores of the
students of the experimental and control groups in the post-application of the social intelligence scale (social
communication level) in favor of the students of the experimental group.”

To test the validity of this hypothesis, the research data were described and summarized by calculating (arithmetic
mean, standard deviation, highest score, and lowest score) for the scores of the experimental and control groups
in the post-application of the social scale (level of social communication), as shown in the following table:

Table (7) Descriptive statistics for the scores of the two groups in the post-application (social communication).

Scale | The group | Number Arithmetic Starjdgrd lowest highest | Above Final

mean deviation degree degree | average | grade
Social | Empiricism 36 23.45 5.30 5 30 8.88 30
Media | The officer 36 16.10 3.20 10 25 '

It is clear from the table above that the average scores of the experimental group in the social intelligence scale
(social communication) level reached (23.45) of the final score, which is (30) points, which is higher than the
arithmetic average of the scores of the control group, which reached (16.10) points of the final score, with a
difference of (8.88) points, which indicates the existence of a difference between the average scores of the
experimental and control research groups in the post-application in favor of the experimental group. It is also clear
that the homogeneity of the experimental group scores is greater than the scores of the control group = (standard
deviation / arithmetic mean) as a result of their exposure to the experimental treatment (teaching with the e-
collaborative learning strategy).

To verify the statistical significance of the difference between the two means, the t-test was used for the two
independent groups. By applying the t-test for the difference between the means to measure the significance of
the difference between the means of the scores of the two research groups, the following became clear:
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Table (8) Results of the “T” test for the difference between the average scores of the two groups in social
intelligence (social communication).

Arithmetic Standard T Degree of Significance
Scale The group .
mean deviation value freedom level
Social Empiricism 23.45 5.30 8.80 71 Function at 0.01
etiquette The officer 16.10 3.20 ' level

It is clear from the previous table that the calculated “t” value reached (8.80) and exceeded the tabular “t” value
at a degree of freedom of (71) and a significance level of (0.01), which indicates the existence of a real difference
between the averages of the scores of the experimental and control groups in the post-application in favor of the
experimental group (with the larger average).

Therefore, the hypothesis was accepted, which states that there are statistically significant differences and results
at the level (0.01) between the average scores of the experimental and control groups in the post-application of
the social intelligence scale for student teachers specializing in mathematics (social communication level) in favor
of the experimental group.

As shown in the following table (9), the results of applying the Eta Square measure (?N) and the effect size:

Table (9) Eta square scale (?N) and the effect size.

Variable \{?Il.J.e Degree of | Significance Eta Effectiveness Ef_fect Impact
T freedom level square size level
. . Highly effective and
social g 7 Functionat | 5 educationally 2,01 Big
etiquette 0.01 level .
important

It is clear from the table that the value of the square measure of eta (2N) For the results of the experimental and
control groups in the post-application scores (0.50), which means that (50%) of the variance between the average
scores of the experimental and control groups is due to the variable of educational treatment, i.e. (50%) of the
variance between the two groups in social communication can be explained by the difference in educational
treatment to which the two research groups were exposed: Also, the effect size = 2.01 exceeded the correct one,
which means that the effect is very large: i.e. there is a great effect and effectiveness, and an educational mission
for using the e-collaborative learning strategy in developing the level of social intelligence (social
communication).

Testing the validity of the fourth hypothesis: It states:

"There is a statistically significant difference at a significance level of (0.01) between the average scores of the
students of the experimental and control groups in the post-application of the social intelligence scale (level of
leadership behavior) in favor of the students of the experimental group.”

To test the validity of this hypothesis, the research data were described and summarized by calculating (arithmetic
mean, standard deviation, highest score, and lowest score) for the scores of the experimental and control groups
in the post-application of the social scale (level of leadership behavior), as shown in the following table:

Table (10) Descriptive statistics for the scores of the two groups in the post-application (leadership behavior).

Arithmetic | Standard lowest | highest | Above | Final
Scale The group | Number A
mean deviation degree | degree | average | grade
Leadership | Empiricism 36 35.80 4.40 28 44 13.50 m
behavior | The officer 36 22.25 3.40 16 30 '

It is clear from the table above that the average scores of the experimental group in the social intelligence scale
(leadership behavior) level reached (35.80) of the final score, which is (44) points, which is higher than the
arithmetic average of the scores of the control group, which reached (22.25) points of the final score, with a
difference of (13.50) points, which indicates the existence of a difference between the average scores of the
experimental and control research groups in the post-application in favor of the experimental group. It is also clear
that the homogeneity of the experimental group scores is greater than the scores of the control group = (standard
deviation / arithmetic mean) as a result of their exposure to the experimental treatment (teaching with the e-
collaborative learning strategy).

To verify the statistical significance of the difference between the two means, the t-test was used for the two
independent groups. By applying the t-test for the difference between the means to measure the significance of
the difference between the means of the scores of the two research groups, the following became clear:
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Table (11) Results of the “T” test for the difference between the average scores of the two groups in social
intelligence (leadership behavior).

Scale The group Arithmetic Stapdgrd T Degree of Significance
mean deviation value freedom level
Social empiricism 35.80 4.40 14.60 71 Function at 0.01
etiquette The officer 22.25 3.40 ' level

It is clear from the previous table that the calculated “t” value reached (14.60) and exceeded the tabular “t” value
at a degree of freedom of (71) and a significance level of (0.01), which indicates the existence of a real difference
between the averages of the scores of the experimental and control groups in the post-application in favor of the
experimental group (with the larger average).

Therefore, the hypothesis was accepted, which states that there are statistically significant differences and results
at the level (0.01) between the average scores of the experimental and control groups in the post-application of
the social intelligence scale for student teachers specializing in mathematics (level of leadership behavior) in favor
of the experimental group.

As shown in the following table (12), the results of applying the Eta Square measure (2N) and the effect size:

Table (12) Eta square scale (N) and the effect size.

Impact Effect . Eta Significance | Degree of value .
. Effectiveness . variable
level size square level freedom T
Highly
. effective and Function at Leadership
big 2l educationally i 0.01 level n e behavior
important

It is clear from the table that the value of the square measure of eta (?N) For the results of the experimental and
control groups in the post-application scores (0.70), which means that (70%) of the variance between the average
scores of the experimental and control groups is due to the variable of educational treatment, i.e. (70%) of the
variance between the two groups in leadership behavior can be explained by the difference in the educational
treatment to which the two research groups were exposed: Also, the effect size = 2.50 exceeded the correct one,
which means that the effect is very large: i.e. there is a great effect and effectiveness, and an educational mission
for using the e-collaborative learning strategy in developing the level of social intelligence (leadership behavior).
These results (the results of the first, second, third and fourth hypotheses) are consistent with the findings of many
studies that specialize in researching the effectiveness of collaborative e-learning, including: the study of [8, 9, 10
and 11].

This is due to the following reasons:

1- The ability of collaborative e-learning to enable communication, sharing, dialogue, and the exchange
of opinions and ideas and their diversity, which leads to enriching the teaching and learning
processes.

2- Exchange of ideas and views among students through the e-collaborative learning strategy;
contributed to achieving a good understanding of the topics to be learned.

3-  Student control over the display of module content elements, and the ability to revisit any part of the
content as needed; leads to understanding the topics presented.

4- Use multimedia (texts, still and moving images, still and moving graphics, sound and sound
effects...) to help students interact with them, which leads to attracting students' attention.

5- The availability of educational activities within the learning modules, each separately, helped
students apply what they learned in a scientific way.

6- Training and reinforcement method for answers in the e-learning collaborative strategy; helped
develop many skills for learners.

7-  Adopting the e-learning strategy based on self-learning enables students to learn inside and outside
the educational environment, and takes into account individual differences among learners.

e  Suggested research:
In light of the results of the current research, there appears to be a need to conduct further research in this field,
which would add depth and richness to it. Among these research and studies are:
1- Re-applying the current study to learners at various educational levels, such as secondary or
preparatory school.
2- Studying the effect of training student teachers specializing in mathematics on collaborative e-
learning on their teaching performance.
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3- Evaluating the benefit of teachers and students from using the Internet as one of the modern
information technology applications in teaching and learning mathematics at other levels.
Studying the effectiveness of using collaborative e-learning in developing visual mathematical thinking among
secondary school students.

Conclusion
In light of the results of the current research that were reached through this research, as well as in light of what
was stated in the theoretical framework on e-collaborative learning, the researcher recommends the following:
1- Benefit from the current study in implementing activities and training in a manner similar to the
activities and training implemented in the electronic portal for the e-collaborative learning strategy.
2- The necessity of building educational curricula on the basis of developing social intelligence.
3- Focus on training mathematics teachers to employ technological methods and innovations in
teaching learners.
4-  Working on computerizing educational curricula, putting them on CDs, and distributing them to
students with the prescribed book at the beginning of each academic year.
5-  Working to provide universities with good internet service.
6- Holding training courses for student teachers in the Ministry of Education, so that they are trained
on how to implement the e-collaborative learning strategy.
7- The necessity of providing the infrastructure and technical personnel to support e-learning.
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