International Journal of Elementary Education

2019; 8(4): 80-85
http://www.sciencepublishinggroup.com/j/ijeedu
doi: 10.11648/j.ijeedu.20190804.11

LgnY J' 7 I‘ a2
otlencer

Science Publishing Group

ISSN: 2328-7632 (Print); ISSN: 2328-7640 (Online)

The Effect of STEM Curriculum Based on Islamic
Perspective on 9" Grade Talented Female Students' Critical
Thinking in Gaza

Dawood Abed Al Malek Al-Hidabil, Mohammed Fuad Abu-Owda?

'Curriculum & Methodology, Faculty of Education, International Islamic University Malaysia, Kuala Lumpur, Malaysia

Curriculum & Methodology, Faculty of Education, Islamic University, Gaza, Palestine

Email address:
dawood@iium.edu.my (D. A. Al M. Al-Hidabi), modaa@iugaza.edu.ps (M. F. Abu-Owda)

To cite this article:

Dawood Abed Al Malek Al-Hidabi, Mohammed Fuad Abu-Owda. The Effect of STEM Curriculum Based on Islamic Perspective on oth
Grade Talented Female Students' Critical Thinking in Gaza. International Journal of Elementary Education. Vol. 8, No. 4, 2019, pp. 80-85.
doi: 10.11648/j.ijeedu.20190804.11

Received: July 16, 2019; Accepted: September 4, 2019; Published: November 5, 2019

Abstract: The study aimed to uncover the effect of using a Developed Science Curriculum Based on STEM approach with
Islamic Perspective on Improving Critical Thinking Skills among 9™ Grade Talented female students in Gaza. To achieve the
study objectives, the two researchers analyzed the content "Human body organs" in science course to the ninth grade in the
light of critical thinking skills, as its shown that critical thinking skills which are available in the unit are conclusion,
deduction, interpretation, Arguments evaluation, and hypotheses. The researchers used the quasi-experimental approach. The
study used critical thinking skills test as tool. The study was conducted on 21 female 9th grade talented students in west Gaza
Directorate. Results of the study showed statistically significant differences at significance level (o = 0.01) between the
average scores of the critical thinking skills of the experimental group in the pre/post application of critical thinking skills test.
In addition, the results showed differences in the post application in all critical thinking skills, and that the a Developed
Science Curriculum Based on STEM approach with Islamic Perspective has a significant impact (1> = 0.61).
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1. Introduction

1.1. Literature Review skills of the primary goals of school education [27].

Education for thinking has become a major goal of
education, which has become an urgent educational need for
everyone [15]. Hence, there is a global interest in thinking
and development through curricula, especially science
curricula, and use appropriate scientific methods to access
scientific knowledge and deal with available information.
This emphasizes the importance of the development of
scientific thinking, and the objectives of teaching science as
well to teach students how to think rather than the
preservation of information and knowledge without
understanding and employment in different life situations,
and use them to solve problems [11].

Recent trends have called for the development of thinking
among learners and the provision of educational programs
that meet their needs and provide them with the opportunity

The world is witnessing a tremendous development in all
plazas and fields, and an extraordinary accumulation of
knowledge. It has become difficult to separate the branches
of knowledge from one another, and the knowledge of the
way of research and thinking cannot be separated. This
presents us with great challenges in the various fields of life
and in the field of education, Therefore, it is necessary to
seek to introduce new ways in the education of your pupils in
the curriculum to suit the needs of students on the one hand
and with the changes in the field of education on the other
hand, so as to provide students with sound thinking patterns
that make them able to find solutions so that growth has
become a problem for them in H Scientific and practical
skills. This has become intellectual growth and thinking
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to practice different thinking skills that help to follow
scientific developments, and take appropriate decisions in
different life situations [12].

In the view of Raphael and Joseph, they state that critical
thinking is one of the most important types of thinking that
must be given attention before the educational process. In the
same concern, critical thinking is one of the main objectives
that must be sought to achieve through the use of strategies
and methods as [16] confirms. The event helps students
become critical thinkers with the ability to face different
problems and situations [17].

There were many views on the concept of critical thinking.
It is a process of several steps which leads to motivation to
seek knowledge and its employment as [21] identified. Abdel
Aziz considered it a method to neatly make judgments. [18]
Defined it as contemplative thinking governed by rules of
logic and analysis.

In the framework of a multiplicity of views on the concept
of critical thinking, there were many categories of critical
thinking skills. [8] Classified critical thinking skills: the skill
of focusing on a particular question, analyzing arguments
and evidence, determining the criteria for credibility and
judgment of the source of information. Inductive thinking
skills, deductive reasoning skills, and evaluative reasoning
skills as [9] refer to. One of the most popular classification of
critical thinking skills is the Watson and Glycer as [19]
classification, which includes: recognition of assumptions,
interpretation, reasoning, conclusion, and evaluation of
arguments. The present research dealt with the five critical
thinking skills: conclusion, interpretation, deduction, making
hypotheses and evaluating arguments.

The researchers see that the development of critical
thinking requires the use of new methods that help to
discover knowledge and employ them in solving life
problems. The integrative STEM approach is one of these
ways that develop critical thinking skills.

The integrative STEM approach is an educational portal in
which natural science, engineering and mathematics interact
through experiential learning tools and experiences through
which students design project-based products; employ and
develop science concepts through the exercise of higher
mental skills [3]. Shammari [24] defines STEM as an
integrative approach combining the three main sciences
(science, engineering, mathematics), using technological
applications, and relying on its design to focus on
mathematical concepts and abilities and employ them. The
Maryland Education Council [14] the integration of the
content and skills of science, technology, engineering and
mathematics, through a set of standards related to the
integrated activities of STEM to achieve specific goals, to
reach students to creativity in the four branches of the study.
Gerlach [7] defines it as a multidisciplinary approach,
Scientific concepts of natural phenomena, the goal which is
to enable students to apply science, technology, mathematics
and engineering, in meaningful contexts, and integrate the
different interdisciplinary approaches, including integration,
mixing, linking, sequencing and integration. [10].

Considers [2] that the overall goal of the education system
in accordance with the STEM approach is literacy.
Additionally, the complementary STEM approach aims to
provide students with the ability to identify problems through
the use of various STEM disciplines [2].

STEM's publications are based on the objectives, they
seek to achieve as well as the needs of STEM. Some
publications added (STEM + Art) and others added
computing (STEM + C) also, others have added
environmental education (STEM + E), adapted to the
circumstances of the twenty-first century [6].

The researchers added the Qur'anic miracles of the STEM.
The current research presents a science-based approach
based on the integrative STEM approach from an Islamic
perspective. The researchers define the integrative STEM
approach from an Islamic perspective as a trend that
combines the content and skills of science, mathematics,
technology and engineering with Qur'anic miracles through
A range of integrated activities that seek to achieve learning
goals.

Although the science curriculum is appropriate in terms of
knowledge and skill in all its forms, it does not include a
clear activity in the integration of scientific, engineering,
technological, sports and Qur'anic miracles. The purpose of
this study is to reveal the effect of teaching using the
integrative STEM approach from an Islamic perspective,
Qur'anic  Science,  Technology,  Engineering and
Mathematics.

Accordingly, the researchers see the importance of
developing the critical thinking skills of talented students in
the 9" grade. The researchers noticed through their contact in
the field of education and the meeting of teachers of the
science of the lack of clear use of critical thinking skills by
students, which reflects on their achievement and mastery of
the material and the importance of critical thinking in life in
general, and in science in particular, and confirmed the
recent trends the need to develop critical thinking skills and
employ them in the survey and research, where there were
numerous studies that stressed the need to develop critical
thinking skills, a study of [, 4, 15, 23]. The researchers
believe that critical thinking skills can be developed using a
science-based approach based on the integrative STEM
approach from an Islamic perspective to talented 9" grade
students. Therefore, the researchers have the motivation to
provide advanced curriculum capable of developing thinking
skills and critical thinking skills. The researchers noted that
although there are many studies using STEM, STEAM,
including [22, 25, 26], and E-STEM studies such as [6], no
previous studies have used the STEM approach from an
Islamic perspective. In the light of this information, the study
is expected to contribute to providing new scientific
knowledge.

1.2. Problem of the Reseach

The research aimed at investigating the effect of using a
designed curriculum of science according to integrated
STEM approach from an Islamic perspective to Improve
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critical thinking skills among talented female students of 9th
Grade in Gaza.

This aim is translated to the following questions:

i. What are the critical thinking skills to be improved for
talented students of the 9th grade talented female
students in science?

ii. Are there any statistically significant differences at the
level of (a< 0.05) between the average scores of the
critical thinking skills of the students of the Pre/post
group of the skills test?

1.3. Research Objectives

This research aimed to achieve the following objectives:

i Introducing integrative STEM approach and Islamic
perspective in teaching science.

ii To improve critical thinking skills among the students
through using integrative STEM approach with Islamic
perspective.

iii Detect the effect of the STEM approach with Islamic
perspective in science to improving the critical thinking
skills of students in the target group.

1.4. Research Hypotheses

There are no any statistically significant differences at the
level of (a< 0.05) between the average scores of the critical
thinking skills of the students of the Pre/post group of the
skills test?

1.5. Importance of Research

The importance of research may:

i Contribute in discovering the role of Science
curriculum Based on STEM approach and Islamic
Perspective in developing critical thinking skills.

ii Provides a general framework for the teaching of

science in the basic stage according to the integrative

STEM approach, with Islamic perspective, which

benefits the teachers of science, technology,

engineering and mathematics, curriculum designers and
developers.

Provide a model for the preparation of lessons

according to integrative STEM approach and Islamic

Perspective in the study of science for the 9™ grade for

talented students and which can be used for similar

work lessons in different courses.

=

il

1.6. Delimitation of the Research

It's limited on the sample of talented female students of 9™
grade in west Gaza Directorate, in the second semester of the
year 2018-2019 AD.

1.7. Definition of Terms

The following definitions are developed by the researchers
operationally to remove any ambiguity in understanding
these terms through the research:

1.7.1. STEM Approach with Islamic Perspective

The researchers define it as an approach which combines
between scientific  knowledge, math, engineering,
technology, and scientific miracles through a group of
completed activities, that the researchers used in improving
critical thinking skills.

1.7.2. Critical Thinking Skills

It is the expected skills that the students should acquire
through their studying to integrative STEM approach from
an Islamic perspective. These skills are Conclusion,
Deduction, Interpretation, making hypotheses and arguments
evaluation skills. These skills are measured according to the
grade that the students obtain in the test of critical thinking
skills.

1.7.3. Talented Students

The researchers define that it's the student of 9™ grade that
has the arrangements and special abilities in science, math,
technology and thinking field.

2. Methods

The study research design was Quasi-experimental. A
model of one experimental group was used for control (pre-
Post). and this study was applied on (21) talented female
students of 9th grade in the 2018-2019 education year.

2.1. Data Collection Instruments

One scales critical thinking skills Scale (CTS) is
developed and used to collect data and measure the
differences in the student's critical thinking skills before and
after the study depending on the methods at instruction used.

2.2. Critical Thinking Skills (CTS)

Application of the Scales (Methodology):

After choosing the group, the critical thinking skills test
was applied as a pre-test, then the taught Science Curriculum
"Human body organs" it's a part of year 9 science
curriculum, according to integrative STEM approach with
Islamic Perspective was taught using Project Based Learning
(PBL), Investigation and Problem-Solving strategies, inquiry,
The instruction period for group was four weeks (15 h per
week). At the end the test was applied as a post-test to
compare between students results in pre and post application
of critical thinking skills test.

2.3. Test Validity

To examine test validity, the test was showed to a group of
arbitrators from curriculum and science teaching method field
in order to say their opinion in test questions and the purpose
are suitable, examine the accuracy of language and scientific
test questions and make modification. As the two researcher
made the application of the test on sample from female
students of 10™ grade, the students were (32) in order to
control the test and identify the statistical characteristics of it.
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The Validity the Internal Consistency to confirm the
validity of the internal consistency of the test, the two
researcher calculated correlation coefficient between each
test paragraphs and its skills all each test paragraphs and it's
skills, All correlation coefficients were statistically
significant in (0.01, 0.05), This indicates that test paragraphs
were highly valid.

2.4. Test Reliability

It means obtaining the same results when repeating
measurement by using the same tool in the same conditions.
Reliability correlation is calculated in several methods, and
the two researchers used split-half methods to calculate
reliability correlation and it was (0.69). This means that the
test is reliable, and can be applied on the study sample.

2.5. Data Analysis

Data collected in the study were analyzed by using SPSS
Statistics version 18 program: Paired Samples (T-test) was
conducted to determine if the different between the pre-test
and post-test was significant, Significance Level was decided
by taking P values in to consideration P > 0.05, meant there
was not a meaningful difference, P < 0.05 meant there was a
meaningful difference, the value of n* was computed to

determine the effect volume of Teaching science according to
Integrative STEM approach with Islamic perspective.

3. Findings

Results of the first question: What are the critical thinking
skills to be improved for talented students of the 9™ grade
talented female students in science?

To answer to this question, the two researchers analyzed
the content "Human body organs" in science course to the
ninth grade in the light of critical thinking skills, as its shown
that critical thinking skills which are available in the unit are
conclusion, deduction, interpretation, Arguments evaluation,
and hypotheses, so by that, the two research answered the
first question of the research question.

Results of the research question: Are there any statistically
significant differences at the level of (a< 0.05) between the
average scores of the critical thinking skills of the students of
the Pre/post group of the skills test?

The researchers formulate the hypothesis: There are no
any statistically significant differences at the level of (o<
0.05) between the average scores of the critical thinking
skills of the students of the Pre/post group of the skills test?

Table 1. Pre/post test result (Paired-Samples T Test).

CTS df Test Means S.D T-test Sig

Conclusion skills 20 if)es ) ?12?20 §g§3 3377 0.003
Interpretation skills 20 g}it }222? jggg 2.609 0.017
Deduction skills 20 if:;t 513 66.3? A ;:gz; 3.308 0.004
Hypotheses skills 20 if)es ) ?06}? . fg‘s‘g 1912 0.025
Arguments evaluation skills 20 g}it ;?;‘ izi; 4.700 0.000
Total skills 20 if:;t ;‘2:22? %?? 5.648 0.000

Table 2. Effect Size n>.

CTS T-test t df 1?

Conclusion skills 3.377 11.40 20 0.36
Interpretation skills 2.609 6.81 20 0.25
Deduction skills 3.308 10.94 20 0.35
Hypotheses skills 1.912 3.66 20 0.15
Arguments evaluation skills 4.700 22.09 20 0.52
Total skills 5.648 31.90 20 0.61

As indicated in table 1 there was a significant difference at
level (o = 0.01) between female students' pre-test results and
post-test result. The mean value of students before the
experiment was (48) raise up to (56.571) after teaching
human body organs Unit according to Integrative STEM
approach with Islamic perspective, to determine the effect
size the value of n* was computed m as shown in table 2 the
values of n? for all the critical thinking skills were all more
than (0.61) which means that teaching science according to
Integrative STEM approach has a big effect size in

improving the critical thinking skills among ninth-grade
female students.

4. Discussion

This study was conducted to determine the effect of the
integrative STEM approach with Islamic perspective of
critical thinking skills in human body organs unit as a part of
science curricula to ninth grade students. Study results
showed that there is a positive effect in raising the level of
critical thinking skills of talented female students of the Pre-
post group after the study of Developed Science Curriculum
based on integrative STEM approach with Islamic
perspective. The researchers think that the reason is that the
integration STEM curriculum from an Islamic perspective
has several characteristics such as:

1. Integrative STEM curriculum from an Islamic
perspective provides with continues interactive
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environment that maintains learning motivation and the
desire of the students.

2. Integrative STEM approach from an Islamic
perspective can connect theoretical information with
practical situations and projects that help talented to
Conclusion, Deduction, Interpretation, and hypothesis.

3. Integrative STEM from an Islamic perspective depends
on modernity, as the curriculum combine between the
four main sciences (Science, Technology, engineering
and Math) and present them in the light of miracles
scientific this leads to tighten the attention of the
students and increase their arguments evaluation level
so their critical thinking will be perfect.

4. Integrative STEM from an Islamic perspective
contributes on changing scientific knowledge into
active product able to take the students' needs and
interests that leads to improve their critical thinking
skills.

The results of this study are consistent with other studies
that examined the impact of integrative STEM approach, The
study [14, 21], in which the impact of teaching according to
Integrative STEM approach with Islamic perspective in the
improvement of critical thinking skills, such as a study of [1,
4,15, 23].

5. Conclusion

This study aimed at investigating the effect of integrating
STEM curriculum with an Islamic perspective on the
development of 9th grade talented female students' critical
thinking skills in Gaza. Students' critical thinking skills
improved significantly which might be attributed to several
factors among which are motivation, curriculum relevance to
technology, culture, and religion.

The study recommended that if the schools are keen on
developing critical thinking of school students, which might
be important for creative and innovative skills, they have to
integrate STEM curriculum with the Islamic view. This will
ensure Students' motivation for learning science and
technology. Future research is proposed to investigate STEM
based on Islamic perspective with other variables such as
creativity, problem solving, and motivation.

6. Recommendations

In the light of the results, the researchers recommend the

following:

i Using the integrative STEM approach with Islamic
perspective in the design of integrated detective
teaching (science, technology, engineering,
mathematics, Qur’anic miracles) in different
educational stages.

ii Training teachers to teach in an integrated approach
among them within the disciplines of STEM science,
technology, engineering, mathematics and Qur’anic
miracles.
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