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This study aimed to investigate the effect of computer simulation in the development of
metacognitive skills in science among school students.

The sample of the study was chosen from the seventh-grade students who were divided
into two groups, selected randomly to forty two for the experimental group and forty two
for the control group, The parity of the two groups was tested according to their scores
last year.

To achieve the objectives of this study, the computer simulation program was designed
For Sa unit of science that continued to be applied for a month and a half, according to
the model of [1], which had been submitted in 1995 to develop a five-stage multimedia-
assisted education, and developed in 2002 to suit E-learning technology; The scale
that prepared for measurement metacognitive skills, consisted of three parts; planning,
monitoring control, and evaluation.

This scale was used for both experimental and control groups, before and after teaching
using computer simulation of the experimental group and teaching in the traditional way
of the control group.

The results of this study illustrated the importance of the effect of computer simulation in
the development of metacognitive skills. This was shown in the presence of statistically
significant differences between the experimental and control groups in favor of the
experimental group, as well as in the experimental group itself before and after the
use of computer simulation as a teaching method. Computer simulation, metacognitive,
scale.

The technological revolution that was launched in the world at high speed was the
product of the progress of science in our modern world. This scientific technological
revolution influenced education and learning, including computer simulation technology

and its patterns of use such as virtual reality, artificial intelligence and expert systems
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and the need to benefit from these modern technologies in the development of edu-
cation and served teacher and learner, which is already reflected on improving the
efficiency of the educational process. [2]

Research and studies confirm the advantages of computer use in teaching, such
as the study of [3], which found that the use of computers in education, provides the
opportunity for practice and training and feedback and promotion, and leads to the
motivation and thrill to learn Article.

[4] show that growing scientific progress depends primarily on the mental capacity of
the individual, which in turn emphasizes the role of learning to think. The learner can be
trained on how to think by teaching the curriculum by providing an environment where
learners can understand how they think and how to solve the problems they face, help-
ing them to outline their thinking process, making it easier for them to perform efficiently
and demonstrate the ability to analyze, plan, Creatively, in scientific presentation.

As for[5] mentioned that there is a need for the curriculum to be combined with
strategies and teaching methods designed specifically for the development of cognitive
thinking. This is what the scholars of education called attention to the study of thinking
and teaching through the curriculum and training of students in various skills. Several
conferences were held for this purpose, and many studies were conducted internation-
ally, Arab and regional. The most important of these is the Science Curriculum Improve-
ment Study (SCIS) To develop the scientific culture by identifying the basic concepts of
natural sciences, developing research and research trends, and using scientific thinking
to make decisions [6].

The results of several studies and research have found that cognitive thinking needs
to be developed for individuals and emphasize the importance of teaching thinking skills
in general, by reconstructing modules in the curriculum that include thinking skills to train
students [7].

The development of thinking of various types of the most important objectives of
teaching science should be developed in the individual, on the grounds that thinking is
a system of interactive knowledge and observable and experimentation and develop-
ment.To achieve this, science education must focus on helping students acquire the
scientific way of thinking or the scientific method of research, and focusing on the

methods and processes of science [8].
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141. Computer simulation programs

They were used to carry out many experiments, including chemistry experiments for
first year students at the University of Canada, and to determine the impact of this
on achievement. The results of the study showed that students who used computer

simulation learned better than those who studied by traditional method [9].

Another study by [10], was carried out and aimed to identify the effect of strategic use
of computerized simulation in the immediate and deferred collection of students in the
tenth grade in natural sciences compared to the traditional method, which showed that
there were statistically significant differences in immediate and deferred collection for

students who used computer simulation.

Also conducted a study aimed at identifying the effectiveness of a proposed simu-
lation program and its effect on achievement in physics and computer orientation. The
results of the study showed that the program has an effective effect on the variables

(achievement and direction) [11]

Study also Showed the effect of using computer simulation and problem solving on
achievement and attitudes towards chemistry compared to traditional methods. The
results of the study showed that there were statistically significant differences in the
average achievement of the two experimental groups compared to the conventional
method. The study showed positive attitudes towards chemistry for the group studied

using computer simulation. [12]

Computer Simulation in science teaching Computer Simulation Programs have a clear
and important impact on facilitating science education and learning, as they can be used
in many areas.

Explanation maybe required for the use of some devices and tools that may not be
available at school, inadequate or insufficient, Many things happen and cannot be seen
with the naked eye, because of their small size such as atoms and molecules, or temporal
or spatial dimensions such as the movement of continents, or they occur at high speed
that cannot be followed; such as chemical reactions, or may be slow such as plant
growth, gravity to students like preparation of some toxic gases such as chlorine gas
131

Simulations can also be used when laboratory experiments are costly, or when labo-
ratory experiments cannot be performed in a school laboratory such as the Rutherford

experiment [14].
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1.2. Metacognitive skills

Flavell first proposed the concept of metacognition at the beginning of the decade of
the 1900s when he presented in his research on memory and metamemory research
in the field of evolutionary psychology, through his experiments that revealed that little
children are watching Their memories, their understanding and other cognitive matters,
and that they have a complete cut in the skills of knowledge beyond.

He defined it as "the ability of the individual to think in his own thinking processes is
the knowledge of the individual cognitive processes [15].

"Metacognitive skills aim to monitor and guide cognitive processes used during learn-
ing, Therefore, there are many difficulties in the process of assessing these skills as it
is difficult to limit the poetic access to the pre-sensory area of automatic or automatic
skills and there are effects of social desirability that prevent access to real responses
that reflect meta- processes. Many of the tools formulated to measure these skills have

come under intense criticism, especially criticism of the validity of these tools.

1.3. Metacognitive skills classifications

There is a consensus among large number of researchers on three basic skills of thinking

above metacognitive:

1. Planning: [16] defined it as the ability to plan a specific educational activity or task.

2. Monitoring and Controlling: Schwartz and Perkins (2003) identify them as a control
of thinking and control in the course of learning, ie, the learner is aware of what he

thinks of steps, and has the ability to guide his thinking as planned in advance.

3. Evaluation: [17] stated that evaluation is not only the process of identifying actual
results and compared them to results in advance, but also the judgment of two

things: the process used to achieve the goal and the outcome of the same process.

The researcher used more than one tool to achieve the objectives of the study, as

follows:

1. Computer simulation program.

2. Preparation Scale of Metacognitive SKkills.
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3. Preparation of the study plan using computer simulation in the implementation of

lessons.

21. Computer simulation program

It is a model that simplifies the reality by using the computer and it responds to the
orders and decisions of the user; gives results similar to what can be applied in practice
and aims to give the learner new knowledge and skills through models that mimic the

reality presented to students by computer.

The program is designed according to the model of Abdul Latif Al-Jazzar (2002),
which was designed to develop Computer-assisted education and e-learning technol-
ogy, consisting of five stages. It can be applied to a single lesson or unit, [18]. As shown

in (Figure1).

2.2. Metacognitive skills scale

The Metacognitive Skills Scale is prepared according to the following steps:

1. Review the theoretical framework and previous studies that dealt with the skills of

metacognative.

2. The researcher determined dimensions of the scale according to the classification
relied on it and consists of the three skills: (planning, monitoring and control and

evaluation).

The methods of measuring metacognative are divided into two categories. The first
category includes standards that concern the measurement of metacognition in quali-
tative and specific performance situations, as opposed to another category: measuring
metacognition in attitudes Performance generally without attention to a qualitative per-
formance position. [19].

The researcher believes that it is better not to rely on one type of measurement in
the measurement of these processes and the use of more than one tool. Therefore, the
researcher measured the metacognative skills through the development of activities
during the planning and implementation of lessons with the participation of students
and through this activity are tested in specific positions are the tasks of solving the
activity that reflects the vocabulary of the standard by asking them before starting to
resolve the activity, After each activity, it is possible to compare what an individual does

by performing his / her activity and what he / she approves through the protocol. In
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Analysis

*  Adopt or establish ISD's STANDARDS for eLearning Environment (LE) or VLE.

*  Analyze targeted leamers’ characteristics, previous learning, pre-requisite leaming,
information skills, cognitive, and effective.

. Identify instructional needs for the eLearning environment through normative needs,
content analysis, or needs” Assessment.

*  Analyze available digital resources, Learning Management System (LMS), Learning
Content Management System (LCMS). and available Learning Objects (LO). obstacles,

and Limitations.

Design

Design eLearning environment’s components:

. Driving instructional objectives-I0 in ABCD format (Based on needs). analysis of I0
and sequencing their instructional hierarchy.
Identifying content elements for I0s and group them in modules/lessons.
Design Evaluation and Tests: Criterion-Referenced Tests, and modules pre-post tests.

*  Design leaming experiences: resources and activities, leamer’s self or group
mnteractions, possible blending. web links, and role of teacher/tutor for each objective.

. Choosing alternative elements of multimedia for learning experiences in resources and
activities, and make their final multimedia selections.

. Designing message and storyboards for the selected media for resources and activities.

+  Designing navigation techniques, mstructional control, and leamer interface.

¢ Designing for learning/ instructional models, design variables, learning theories,
collaboration/cooperation, content structures. Gagne's [14] events, or any design
nnovations.

. Select and design synchronus/asynchronous communication tools in/out environment.

¢ Design learners’ registration and management, grouping, and leamers’support systems.

Design eLearning Environment’s information and components” layout :

. Design layout of components. navigation. guides and help, glossaries, and eLearning
environment open/closed access.
. Design basic information: label, banner, logo. developers, and etc.

y

Production and
construction

Produce eLearning environment components:

. Accessing/obtaining available media, resources, activities, and learning objects.
+  Modifying or producing multimedia, resources, activities, and other components.
+  Digitization and storing multimedia elements.

Produce eLearning environment’s information and components lavout.
Produce eLearning environment prototype:

. Upload or link eLeaming environment” components and external links.
. Setup lessons/modules, communication tools, and learners™ registrations and grouping.
¢  Finalize prototype and make 1t ready for formative evaluations.

Y

luation

. Conduct small group or individuals for the eLearning environment’s formative
evaluation, referee to approve 1t according to standards. and use in
developmental research.

. Conduct extended summative/final evaluation to finish instructional development.

b

use

+  Field use and full scale implementation of eLeaming environment.
. Continuous monitoring, supporting, and evaluation of eLeaming environment.
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Figure 1: model of Abdul Latif Al-Jazzar (2002).

order to avoid the effects of individual differences in students’ expressive abilities. Some

students may not be able to describe their actions. Requires answer the student’s report

of the processes of knowledge that he used to solve this activity and those that did not

use which are under study.
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2.3. Preparation of the study plan using computer simulation in the
implementation of lessons

In view of the importance of the preparation of the study plan, which is a requirement for
successful teaching, the researcher prepared the teaching plan for the subjects to be
taught to the seventh grade students during the period of the experiment in light of the
contents of the science book and the specific objectives of the article; and according to

the use of computer simulation

Results of the test of the difference between the experimental and control groups on
the Previous-measurement scale of the metacognitive skills of the cognitive thinking in

science, are shown in (Table 1)

TABLE 1: The results of the use of the pre- Metacognitive skills scale.

Axis / scale groups mean standard Calculated t P- value
deviation value

Planning Experimental 3.1190 0.96783 0.552 0.582
Control 3.2381 1.00752

Control and control Experimental 6.9286 2.57940 0.444 0.658
Control 6.6905 2.33205

Evaluation Experimental 3.8095 1.48551 0.454 0.651
Control 3.9524 1.39603

post-measurement scale of Experimental 13.8571 4.22866 0.222 0.825

the metacognitive skills

Control 14.0476 3.59507

Results show that there is a significance of the difference between the experimental
and the control groups on the post-measurement scale of the metacognitive thinking

skills in science,as shown as (Table 2):

Table 1shows that there are no statistically significant differences between the exper-
imental and control groups in the Metacognitive skills scale for; planning, monitoring,
control and evaluation skills, as well as in the pre-Metacognitive skills scale in general,
which confirms the equivalence of the two groups before teaching the unit.Table 2
shows that there is a statistically significant difference at 0.05 between the experimental
and control groups and for the experimental group in the planning, monitoring, control

and assessment skills as well as in the post- of the metacognitive skills scale in general.
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TABLE 2: Results of the use of the post- Metacognitive skills scale.

Axis / scale groups mean standard Calculated t P- value
deviation value

Planning Experimental 5.5952 1.36256 6.508 0.00
Control 3.7381 1.25055

Control and control Experimental 11.0238 2.76289 6.431 0.00
Control 7.0952 2.83540

Evaluation Experimental 5.9048 1.28423 5.658 0.00
Control 4.0476 1.69580

post-measurement scale of Experimental 22.5238 4.65512 8.623 0.00

the metacognitive skills

Control 14.6667 3.63363

This finding can be attributed to the fact that teaching the audio unit "using computer
simulations and using learning and learning activities to develop knowledge-based
thinking skills (planning, monitoring, control and evaluation), as indicated by the results
of students’ averages in the metacognative skills scale, This confirms that the com-
puter simulation method used for experimental group students has contributed to the
development of these skills.

Effective participation in organizing the steps of using the computer simulation pro-
gram and controlling these steps from start to finish helped students deal with educa-
tional situations and interact with and organize information, which in turn contributed
to the development of thinking skills beyond the knowledge of (planning, monitoring,
control and evaluation).

This result is on line with the findings of [20], and [21], that teaching in computer
simulations has helped to develop the cognitive skills of students in the experimental

group, as well as the study of [22] of the effectiveness of teaching in computer simulation.

Based on the results of the study and the use of computer simulations in the design
of science courses to develop knowledge skills, the researcher reached the following

conclusions:

1. The use of the computer simulation method allowed the students to participate

positively and effectively and not limit their role as recipients only.
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2. The lesson planning was computer simulation learning and learning activities
included metacognative skills that enhanced learning content, helped develop

these skills and led to higher educational attainment.

3. Using the skills of metacognitive in lesson planning has an impact on raising the

mental capacity of the students’ knowledge and learning skills.

4. Using computer simulations and metacognitive skills activities help students recall
their past experiences, identify what they wanted to learn, and make them active

and positive in learning.
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