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Abstract

This research aims at designing an electronic micro-learning environment to develop the skills of designing and producing
interactive websites for middle school students. The research sample consisted of (20) students of the middle school at
Sejeen New Preparatory School for Boys. The research tools were an achievement test for the cognitive aspect and an
observation card for the skill performance of designing and producing interactive websites. The research results concluded
that there were statistically significant differences between the average scores of the research sample group in the pre- and
post- tests in favor of the post-application, the matter which indicates the development of cognitive achievement and skill
performance among the research group members. In light of the research results, the research recommended the need to pay
attention to using electronic micro-learning environments in the educational process due to its positive impact on
achievement and skill performance among middle school students, as well as other recommendations. Besides, a set of
proposals related to the results of the research were presented.

Keywords: electronic micro-learning environments - interactive websites.

Introduction

Educational technology has been interested in research methods that suit and take into account the individual
and development in various electronic learning differences of the learner.

environments, including micro-learning environments, to Micro-learning is also a new educational approach that
suit the needs of different learners and to suit their depends on dividing the educational content into very
different capabilities. Rapid development in educational small and multiple educational units which present a
tools has recently appeared in a diverse and effective single concept or skill in a short period of time, as this
manner until we reached creativity and innovation in micro-learning ensures the presentation of precise
delivering information to the learner in various ways and educational content in which the student takes sequential
different tools, until we used electronic micro-learning steps that enable him to deal with all concepts and skills.

(Bekmurza, A.& et, Al., 2012)
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Patten (2016) explained that micro-learning is short
training courses that focus on small amounts of
information to make trainees more able to do their work
effectively through mastering specific implementable
goals. Micro-learning is also used to prepare trainees
quickly for specific performances that increases the
productivity of the institutions in which trainees work.
Spanjers & Van (2010) believe that fragmenting the
educational content helps reduce the cognitive load of the
learner, and gives him the time needed for the necessary
cognitive activities after each unit of information.

Wang, Q. (2009) explains that educational websites differ
from each other in terms of their components and method
of their operation, and they depend on the coding
language Html in addition to other languages.

Feeling the problem:

There are several sources that contributed to reaching the
research problem, including the following:

1- The researcher's experience: through the researcher's
work as a supervisor of the computer subject for the
preparatory stage, he noticed that there is a clear shortage
in the skills of designing and producing interactive
websites and among preparatory stage students.

2- Unstructured interviews with some supervisors and
teachers in education in Gharbia Governorate who all
stressed the need for students to acquire skills in designing
and producing interactive websites.

3- Previous studies including Ibrahim Youssefs study
(2016), lhab Hassib's study (2020), Manar Hamed
Abdullah's study (2021), Jihad Ali Sufi Qutb's study
(2018), and Rania Hussein's study (2020) whose results
reached the necessity of benefiting from developing
skills of electronic webpages designing such as well as
taking into account of skills of educational environment
designing.

4- A survey study on a sample of (10) students of
preparatory stage to identify their programming skills,
and it that there is a weakness among middle school
students in designing and producing interactive websites.
Research problem:

In light of the results of previous studies, the survey study,
and the recommendations of international and regional
conferences, the problem of the current research can be
identified in that there is a weakness among middle school
students in the skills of designing and producing
interactive websites as well as their relying on traditional
methods of memorization and indoctrination of skills, in
addition as the absence of practical application.
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The problem can be formulated through the following
main question:

- How can we design and produce interactive websites for
middle school students by designing an electronic micro-
learning environment?

The following questions branch out from the main
question:

1- What is the effectiveness of designing an electronic
micro-learning environment in developing the cognitive
aspect of designing and producing interactive websites for
middle school students?

2- What is the effectiveness of designing an electronic
micro-learning environment in developing the skill
performance of designing and producing interactive
websites for middle schoolstudents?

Research hypotheses:

1. There are statistically significant differences at a
significance level of (0.05) between the averages of the
pre- and post- test to measure the cognitive achievement
test for the research group in favor of the post-test.

2. There are statistically significant differences at a level
of (0.05) between the averages of the observation card
scores (for the skill of designing and producing interactive
websites) pre-/post- for the research group in favor of the
post-application.

Research methodology:

The current research followed the following two
approaches:

- The descriptive approach: this is to determine the basic
skills necessary for designing and producing interactive
websites, as the descriptive approach is concerned with
describing what exists, interpreting it, and determining the
conditions and relationships between variables.

- Quasi-experimental approach: this is to measure the
effectiveness of an electronic micro-learning environment
in developing the cognitive achievement and practical
skill performance of the skill of designing and producing
interactive websites for the research group.

Experimental design of the research:

The current research relied on the design known as “one
experimental group” with pre-/post- test measurement.
(One Group Pre- /Post-test Design)

Research tools:

1. A questionnaire to assess the training needs in
designing and producing interactive websites for
middle school students.

Cognitive achievement test in designing and
producing interactive websites for middle school
students.
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3. Observation card to measure the skill of
designing and producing interactive websites for
middle school students.

Research limits:

1. The research sample was limited to 20 middle school
students from Sejeen Preparatory School for Boys, Qutur
Administration, Gharbia Governorate.

2. The limits of the topic were limited to designing and
producing websites through training on basic skills in
designing simple web pages and websites in addition to
training on the general model of educational design
(ADDIE).

3. Designing an electronic micro-learning environment
and electronic tests on the Moodle website, and the
training environment was linked to a collaborative work
group on the WhatsApp application.

Terms:

1- Hectronic micro-learning: this means learning
through small units that focus on a specific cognitive skill
or competence, which makes it consistent with the
approach that calls for lifelong learning (Friedler, 2018).
The researcher defines electronic  micro-learning
procedurally as the division of content into small and
multiple educational units that provides a skill or concept
in a short period of time, in which the student takes
sequential steps through which the student can deal with
all the units and concepts related to the content.

2- Website Designing Skills:

Dedeke (2016, 542) defined it as the process of planning
and implementing the structure of the contents of
multimedia web pages and links through using appropriate
programming languages and technologies.

The researcher defines them procedurally as a group of
procedures steps that students do to design interactive
webpages are and these skills are also designed to achieve
specific educational goals.

Theoretical Framework

First: Electronic Micro-Learning Environment:

The concept of the electronic micro-learning
environment and its origins:

Micro-learning is one of the types of electronic learning
and means learning through small units that focus on a
specific cognitive skill or competence, which makes it
consistent with the trend that calls for lifelong learning
(Friedler, 2018; Fadl, N., & Youssef, W. 2020.).
Objectives of micro-learning units:

Torgerson & Cole (2017) explain that the main objective
of micro-learning units is to be able to deliver short
information in a concise manner that learners can easily
control and circulate, which will enable them to engage in
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acquiring that information and the possibility of reusing it
in similar educational situations.

Advantages of electronic micro-learning:

Micro-learning is a form of learning that can be
considered particularly useful in the context of lifelong
learning due to its ability to support learning flexibly.
Friedler (2018) believes that it is easy to prepare and
integrate into the learner's daily life.

Justifications for using electronic micro-learning:
Zhang, Zhang, Jia, and Zhang (2016) indicate there are
some justifications for using electronic micro-learning
including:

1) The urgent need to obtain and acquire knowledge in
light of the crowding of connections and
preoccupation with job tasks.

2) The urgent need for continuous learning and lifelong
learning.

3)Interest in types of learning that meet the
requirements of the knowledge society such as work-
based learning, lifelong learning, and personal
learning.

Limits of electronic micro-learning:

Micro-learning is one of the innovative and good solutions
that can be employed alongside other e-learning methods
and its various applications, and it comes as one of the
alternatives that can be used, especially in some situations
that take into account the student's time, and it also comes
as a solution in case that the teacher does not have enough
time in the lecture to provide more knowledge and
practical applications.

Challenges and Obstacles to Applying Micro-Learning
Despite the aforementioned advantages of micro-learning
that have led to an increase in the effectiveness of its use
in the educational environment, those interested in this
method of learning have pointed out some disadvantages
that may hinder its widespread use in the educational field.
One of these drawbacks is that micro-learning derives its
strength from its independence and its ability to deliver
focused and complete information to the learner about a
specific topic, but at the same time this educational unit
must be linked to other educational units in order to form
the final picture of what knowledge or skills should be
possessed about a specific topic (Major & Calandrino,
2018).

Theories on which micro-learning is based.
Micro-learning is based on the principles of information
processing theory, which is the concept of hoarding and its
relationship to the capacity of short-term memory.
Hoarding is the process of designing content in the form
of small meaningful units and. This short-term memory
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has a limited capacity as it can only hold a number of (5-
9) information treasures. (Mohamed Attia Khamis 206,
2015; darwesh, D., & fayed, S. 2024.).

The idea of micro-learning can also be linked to the
constructivist theory which views learning as an active
process closely linked to learning through the Internet, as
it provides tools that achieve learner's interaction and
make the educational process active (Nidal Abdel
Ghafour, 2012).

Foundations for building and designing the micro-
electronic learning environment

Ibrahim Al-Far (2012, 438) indicates that the educational
approach in the micro-electronic learning environment is a
theoretical plan that lies in the middle between a scientific
and philosophical vision for each of: the nature of the
educational content provided in the educational
environment, its characteristics, the needs of the students,
and the goals soughtto be achieved.

Second: Skills for designing and producing interactive
websites:

Kwak et al.,, (2018) defined designing and producing
educational website skills as "the process of planning and
implementing webpages to achieve general or specialized
purposes using multimedia elements and programming
languages to make them available for publication over the
Internet".

Dedeke (2016, 542) defined them as the process of
planning and implementing the structure of multimedia
webpages and links using appropriate programming
languages and technologies that make them ready for
display on Internet browsers.

Features of websites:

According to Wu, et al., (2018) and Salgadoet, et al.,
(2019) these features are:

A- Flexibility in time and place.

B- The ability to reach a larger number of audiences and
followers around the world.

C- Not considering the necessity of matching the
computers and operating systems used by viewers with the
devices used in transmission.

- The main foundations on which websites are based:
Gutierrez, (2018) indicated that there is a set of
foundations on which any website is based, and these
foundations are:

1- Design.

2- Content

3- Links

4- Navigating the Web Tools
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Website Characteristics:
Several studies, such as Ali Al-Ahmari, (2018), Abdullah
Al-Hassan and Abdul Rahman Al-Zahrani, (2018), have
stated that educational websites have several
characteristics that must be taken into account when
designing and building them. These characteristics can be
summarized as follows:
1. Integration: this means the integration of the elements
of the educational website to achieve the desired goals.
2- Interactivity: This allows the user to control the display
method using different interaction patterns according to
his ability and desire to learn.
The current study benefits from the theoretical
framework:

o Clarifying and confirming the study problem.

e Organizing the theoretical framework for
electronic micro-learning and designing
interactive websites.

e Preparing the electronic micro-learning
environment.

e Building a list of electronic micro-learning

environment criteria.
o Descriptive, analytical and experimental research
methodology with a quasi-experimental design.
e Choosing appropriate statisticalmethods.
procedures:
Reviewing the literature, research and previous studies
related to the research variables; for the purpose of
preparing the theoretical framework for the research,
related to the following axes:
Electronic micro-learning.
Interactive websites.

- Preparing a list of skills required in designing and
producing interactive websites that were reached
and arbitrating the list of skills by specialists.

- Preparing research tools including testing the
cognitive aspect of skills, observation cards, and
presenting them to a group of arbitrators and
making adjustments in light of the arbitrators’
opinions.

- Designing an electronic micro-learning
environment to design and produce interactive
websites.

- Surveying the opinions of the arbitrators about it in
terms of its suitability for application.

- Making modifications in light of the opinions of the
arbitrators.

- Applying theresearch tools in advance.
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- Applying the electronic micro-learning
environment in the appropriate manner on the
research sample.

- Applying the research tools in a post-application.

- Conducting statistical processing, then reaching the
results, discussing and interpreting them.

- Providing recommendations and proposed research
in light of the research results.

Results:

This section is concerned with answering the research
questions, which are:

The first question: What is the effectiveness of an
electronic micro-learning environment in developing the
cognitive aspect of the skills of designing and producing
interactive websites for middle schoolstudents?

The answer to the first question of the research questions
was through testing the validity of the first hypothesis,
which was as follows:

There are statistically significant differences at a
significance level of (0.05) between the averages of the
pre- and post- test to measure the cognitive achievement
test of the research group in favor of the post-test.

The conditions of the normal distribution were verified
before conducting the "T. Test" test, and the averages and
standard deviations for each test were calculated through
the statistical package of the "Spss” program.

* To test the validity of this hypothesis, the research used
the average performance scores in the cognitive
achievement test (pre- /post-) as well as the standard
deviation of the experimental group in the cognitive
achievement test for designing and producing interactive
websites.

Table (1) shows the results of the significance of the
difference between the average and standard deviation of
the experimental group’s scores in both the pre- and post-
applications in the cognitive achievement test for
designing web pages.

Table (1) The mean, standard deviation, and number of
members of the experimental group in the cognitive
achievement test of interactive web page design and
production skills

Group name | Application | Total | Mean | SD
epre-erimental 9.40 5515
Experimental P);pst- 20
. 3340 | 2137
experimental

It is clear from the previous table that the average scores
of students’ performance in the cognitive achievement test
for web page design vary, as the lowest average
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performance in the achievement test was for the pre-
application of the experimental group, and the average
was (9.40) degrees, while the largest average was for
performance in the cognitive achievement test for web
page design was for the post-application of the
experimental group, and it was (33.40). It is also clear that
the lowest standard deviation was in favor of the post-
application of the experimental group, which is equal to
(2.137), while the largest standard deviation was in favor
of the pre-application of the experimental group, which is
equal to (5.515).

Also, to test the validity of this hypothesis, the average
performance scores in the pre-post cognitive achievement
test were used, as well as the standard deviation for the
experimental group in the cognitive achievement test for
designing web pages.

Table (2) shows the results ofthe “T. Test” to indicate the
difference between the mean and the standard deviation of
the scores of the experimental group in both the pre- and
post- applications of the achievement test in designing
web pages.

Table (2) Statistical Significance of the Differences between
the average performance scores in the cognitive achievement
test for designing and producing interactive web pages
between the pre-application and the post-application for the
experimental group

Group Name M SD DF T Sig
Pre-

. 9.5 5.5
experimental

19 69.8 | 0.05

Post-

. 33.4 2.1
experimental

It is clear from the previous table that there is a
discrepancy between the post-application and the pre-
application for the experimental group in favor of the
post-application, where the average score for the pre-
application is (9.500) degrees, which is a lower average
compared to the average score for the post-application,
which is equal to (33.400) degrees. This difference
between the two averages is statistically significant
because the calculated "T. Test" value is equal to (69.884),
which is greater than the tabulated "T" value at a
significance level of 0.05. This indicates acceptance of the
hypothesis and rejection of the alternative hypothesis.

The second question: What is the effectiveness of an
electronic micro-learning environment in developing
the skill performance of designing and producing
interactive websites for middle school students?

The answer to the second question of the research
questions was ciear through testing the validity of the
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second hypothesis of the research hypotheses, which was
as follows:

There are statistically significant differences at the level
(0.05) between the average scores of the observation card
(for the skill of designing and producing interactive
websites) concerning pre-/post- applications for the
research group in favor of the post- application.

The conditions of the normal distribution were confirmed
before conducting the "T" test, and the averages and
standard deviations for each test were calculated through
the statistical package of the "Spss" program.

* To test the validity of this hypothesis, the researcher
used the averages of the performance scores in the
observation card for the skill of designing and producing
interactive websites (pre-/post-) as well as the standard
deviation of the experimental group in the observation
card for the skill of designing and producing interactive
websites.

Table (3) shows the results of the significance of the
differences between the average scores of the
experimental group in each of the pre- and post-
applications.

Table (3) The mean, standard deviation, and number of
group members Experimental observation card on web page
design and production skill

performance scores on the web page design skill
observation card.

Table (4) shows the results ofthe “T. Test” to indicate the
differences between the mean and standard deviation of
the experimental group’s scores in both the pre- and post-
applications in the performance scores on the web page
design and production skill observation card.

Table (4) Statistical significance of the differences between
the average performance scores on the web page design and
production skill observation card between the pre- and post-
applications of the experimental group

Group Name M SD DF M Sig
Pre-experimental | 33.50 | 7.60
Sig
Post- 19 40.62
. 83.85 | 9.23 0.05
experimental

Group Name | Application N M SD
. Pre 33.50 7.60
experimental 20
Post 83.85 9.229

It is clear from the previous table that the average scores
of students’ performance in the web page design skill
observation card varied. The lowest average performance
score in the observation card was for the pre-application
of the experimental group, and the average was (33.50)
degrees, while the largest average was for performance in
the design skill observation card of the web page was for
the post-application of the experimental group, the
average score for the post-application for the experimental
group was (83.85). It is also clear that the least standard
deviation was in favor of the pre-application for the
experimental group, which is equal to (7.60), while the
largest standard deviation was in favor of the post-
application for the experimental group, which is equal to
(9.229). .

To test the validity of this hypothesis, the researcher used
the average performance scores on the web page design
and production skill observation card “pre-/post-" as well
as the standard deviation of the experimental group in the
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It is clear from the previous table that there is a
discrepancy between the post-application and the pre-
application for the experimental group, as the average
score for the post-application for the experimental group
was (33.50) degrees, which is greater compared to the
average score for the pre-application for the group, which
is equal to (83.85) degrees. This difference between the
two averages is statistically significant because the
calculated “T” value is equal to (40.629), which is greater
than the tabulated “T” value at a significance level of 0.05,
and this indicates acceptance of the hypothesis and
rejection of the alternative hypothesis.

Discussion:

The results of the cognitive achievement test and the skill
performance observation card of the research group in
designing and producing interactive websites can be
attributed to several reasons, including:

-The electronic micro-learning environment provided
broader powers for the learner to study the educational
materials presented in the basic training environment, and
also, giving the opportunity for time intervals to think
before applying new information and participation, as
these results agreed with the study of both Marwa Rabie
(2022) and Ihab Hassib (2021) and proved the role of
electronic micro-learning in the success of the educational
process.

-The electronic micro-learning environment also provided
a wide range of possibilities for continuous modification
and display of skills and improving performance in
designing web pages, which led to reaching a higher
degree of mastery and greater participation among group
members, as the performance steps were divided into
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simple, precise and organized steps, which provided a
greater opportunity to hone skills and improve
performance in delivering information faster and solving
the obstacles facing the learner in designing the web page,
which was confirmed by the studies of both Hasnaa Al-
Tabbakh (2020) and Amal Hamid (2016) in developing
web page design through e-learning.

Recommendations:

In light of the results of the current research, future studies
and research can be suggested:

-Conducting studies that address different types of support
and interaction in a mini electronic learning environ ment,
and their impact on different dependent variables.
-Conducting training workshops for teachers on the
technology of the mini electronic learning environment to
employ it in areas of specialization.

- Focusing on the skill and technological aspect of middle
schoolstudents.

- Benefiting from technological innovations to serve
education and stimulate students’ motivation to learn
through electronic learning environments.

Suggestions for future research:

In light of the results of the current research, some
proposed research can be conducted as follows:
-Measuring the impact of the difference in some support
pattern tools in electronic micro-learning environment
applications on different learning outcomes.

-Measuring the impact of the difference in electronic
micro-learning environment applications on the learners'
evaluation process

Conclusion:

Electronic micro-learning is the optimal method for
delivering information to the learner, taking into account
individual differences, and reaching the design and
production of interactive websites in an easy and fast way,
sowe must useit in different branches of learning.
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