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Abstract : The current study aimed at identifying the effectiveness of SE’S learning cycle strategy in
developing problem-solving skills for learning Science subject among Grade 8 learners. In order to achieve
the objectives of the current study, the researcher have developed a test to measure problem-solving skills in
science among Grade 8 learners. The semi-experimental approach was adopted, as the study sample consisted
of (38) learners, with (20) students representing the experimental group, and (18) learners representing the
control group. The experimental group studied according to the 5E’S learning cycle strategy, and the control
group studied according to the regular strategy. The results revealed that there were differences between the
experimental group and the control group in the solving problems skills in Science attributed to the teaching
strategy in favor of the experimental group.
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INTRODUCTION

Cognitive changes in a world characterized by speed prevailing in technology and information and
problems are intertwined in all aspects of life, as politicians, society and educators face problems related to
preparing a generation capable of resisting challenges. Hence the need to support learners to possess skills that
accelerate their development and their success in solving their problems and granting them Lifelong learning.

The life of the individual is full of problems and challenges facing him, which are formed in his
relationships with the learners, and other problems related to understanding feelings and emotions, some of which
are related to possessing skills and their performance. Solving the problem requires scientific methods, as this
requires skill and ability, so that the individual uses his knowledge to reach the optimal solution. The importance
of the problemsolving skill of learners lies in inculcating the values of cooperation among them, assuming
responsibilities, facing difficulties and promoting self-confidence, in addition to forming the characteristics of
logical thinking (Abdul Hadi, 2004), and providing learners with problem-solving skills that are necessary in the
twenty-first century. Thus, educators and thinkers have direct students to acquire skills that enable them to control
matters of their lives, such as critical thinking and problem solving by placing students in problematic situations
and events in order to enable them facing problems and work to solve them, where problem solving is a form of
fact-finding, because the learner collects the information himself. Problem solving is the most important teaching
objective around the world and the Arab countries (Al-Zuhairi, 2015).
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The importance of problem-solving skills lies in the skills that make the learner practice an effective and
organized role for his learning, and that it contributes to several areas in life, by supporting the learner in
obtaining knowledge himself and creating an independent personality. Knowledge is multiple, so students must
be trained in various methods of treating all types of knowledge. Thinking skills, including problem solving,
are among the skills that an individual mustacquire to confront his problems, and then improve his life, by
training him to analyze the problem so that he understands and clarifies it; the problem may be a question or
attitude that requires an answer or a solution, and it may be a real or unreal, or a situation that raises confusion
and tension for the learner. The importance of the problem-solving skill is that it helps the learner to make
decisions in his life, so that he controls situations and circumstances (Nabhan, 2008).

Problem solving requires a number of steps and procedures that help the learner to reach a solution to the
problem, as the steps varied from one researcher to another, in terms of their names and number. Al-Yamani
(2009) believes that it includes feeling the problem, identifying and formulating it, collecting information related
to the problem, developing hypotheses, choosing the most appropriate assumptions, verifying the validity of the
hypotheses, reaching solution through the results, and generalizing the solution to similar problems. Abu
Sammour (2015) indicates that it is defining the problem, linking the components of the problem, the multiplicity
of alternatives and possible solutions, planning to find solutions, examining the choice and selecting it, then
generalizing the results and applying the situation to similar situations. As for Nabhan (2008), he sees that the
steps to solve problems are summarized by feeling, identifying and analyzing the problem, then collecting
information about the problem, proposing solutions, and then studying the proposed solutions.

In the skill of defining the problem, the learner is assigned the task of finding solutions to the problems
he faces, and in order to find these solutions he must admit that the problem exists. He also feels the difficulty
beyond his abilities and skills, and this creates the incentive to find a solution. The learner does not only have to
feel the problem and acknowledge its existence, but he has to understand it so that he can search for a solution,
and this requires collecting information (Amwani, 2003). As for the skill of collecting information, this must be
achieved through searching in books, references, sources, the Internet and any source that can be referred to in
solving the problem. After the information gathering process, learners begin to organize the information to suit
the study and arrange it (Tawalbeh, Al Sarayrah, Shamailah, and Sarayrah, 2010). It also means selecting the
available resources for the solution, i.e. the learner chooses the information that is related to the problem, as he
relies on references to choose information and classify and understand them, which is a basic plan to propose
solutions (Otoum, 2004).

As for the skill of proposing solutions, it means finding alternatives, i.e. hypothetical solutions, and the
solutions that students reach are related to the value of the information and experiences that students have, and
their cognitive repository that they use in their access to solutions (Abu Sammour, 2015), and also is a complex
process in which the learner uses all his logic and imagination; it is the most stressful problem solving process.
Suggesting solutions is not a traditional process but rather critical, in which the learner accepts what is logical
within his data (Zaitoun, 2014), and here the optimal solution is chosen through the comparison from among the
solutions to reach the optimal one. It may be a logical solution, but it is difficult to realize (Al-Qaisi and
AlDulaimi, 2009), and the learner uses in this skill several methods to address the solutions available to him in
the previous skill in order to choose the best solution, so he compares the solutions and may use his knowledge
to choose the best solution (Nashwani, 2003).

A study carried out by Ibrahim (2008) aimed to investigate the effect of using the modified 5 E’S learning
cycle in teaching natural sciences in developing scientific thinking skills, and the ability to solve problems among
students of the University College of Educational Sciences in Jordan. To achieve this objective, the study was
applied to the study members, who were (60) male and female students of the second year level ( Specialization:
A class teacher (from the UN College of Educational Sciences, divided into two classes who studied (unit
movement, power and energy unit) from the normal sciences course; one of them represented the experimental
group ,which consisted of (30) male and female students, who studied using the modified 5E'S learning cycle,
while the other group was a "control group™ which consisted of (30) male and female students, who studied using
the traditional way. The results showed that there were statistically significant differences between the students
of the experimental and control groups in both scientific thinking and the skills of problem solving, due to the
cycle of teaching learning modified 5 E’S learning cycle and in favor of the experimental group.

Eliwa (2011) referred to a study that aimed to reveal the effect of three models of teaching methods
(constructive for learning, creative problem solving and regular) in the ability to solve problems according to the
cognitive style of students of the basic stage in physics. The study sample consisted of (135) students from the
ninth grade, divided into three groups, and the researcher prepared a problem-solving test. The analysis showed
that there were statistically significant differences (o.=0.01) between the averages of female students in the three
study groups on the problem-solving test attributed to the teaching method. The results showed that the average
performance of female students who studied according to the two models was higher than the performance of
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female students who studied in the regular way, and the absence of a statistically significant effect at the level of
significance (o = 0.01), due to the interaction between the teaching method and the cognitive method in the
problem-solving test.

Ibrahim's study (Ebrahim, 2012) was aimed at exploring the impact of the SE’S Learning Course strategy
and problem-solving on achievement of fifth-grade students in science. The researcher followed the
quasiexperimental approach. The study sample consisted of all fifth grade students in Dezful.

The selection was made by two-stage cluster randomized approach. The results of the study indicated
that there were statistically significant differences between the average achievement of students who received
education through problem solving and theSE’S method), that is, students who studied the SE’S course) scored
higher than students who studied problem solving method. Also, there were differences between the average of
achievement of the strong and weak students, who were taught by the SE’S method and the students who were
taught in a problem-solving way, and also there were no differences between the average achievement of the
average students who were taught problem solving and the SE’S method.

Al-Rashidi study (2013) aimed to find out the effect of the learning cycle strategy (5E'S) on the
achievement and the development of critical thinking skills in physics for third-grade students in Saudi Arabia.
The sample of the study consisted of (53) students who were purposively selected and divided into two divisions.
One of the two divisions was experimental group and the other was the control group . To achieve the purpose
of the study, the researcher worked on building a program using the (5E’S) learning cycle strategy and used the
achievement test and the The California Critical Thinking Skills Test (CCTST). The results of the study revealed
an effect of teaching using the (SE’S) learning cycle on achievement and the development of critical thinking.

The study carried out by (Susilowati & Anam, 2017) indicated investigating the effectiveness of the SE’S
learning model (Engagement, Exploration, Elaboration, Expansion, Evaluation) in developing scientific thinking
and problem solving in biology in Campec, Indonesia, and demonstrated the relationship between
students ’scientific thinking and their ability to solve problems. The researchers used the experimental approach
for one group. The sample of the study consisted of (60) students, and the results showed that there was a linear
relationship between students ’scientific thinking and the ability to solve problems. The study confirmed that
there was a need to the ability to think in problem solving, and that there was effectiveness for the learning model
(5E’S) in developing the ability of scientific thinking and problem solving.

The study carried out by Qadri and Qawasmeh (2019) aimed to investigate the impact of using the
computerized 5E’S strategy in acquiring scientific thinking skills in science for students of the fourth grade in
Islamic Science College schools during the second semester (2015/2016), based on the semi-experimental
design. In order to achieve this, the researchers prepared a measure of scientific thinking that has been applied
after its validity and reliability have been verified on the study members. The sample of the study consisted of
(48) male and female students divided into two groups, one is experimental group and the other is control group.
The experimental group has studied using a computerized SE’S learning cycle and the control group has using
the regular SE’S learning cycle. The results of the study showed that the achievement of the experimental group
was higher than that of the control group, and the differences did not show a statistical significance at (o= 0.05)
attributed to the interaction between the teaching strategy and gender (male, female).

The foregoing showed the diversity of the variables covered by the studies, the diversity of samples, and
the different places of application in foreign and Arab countries, and this indicates the effectiveness of the SE’S
learning cycle strategy. This research differs from the other studies in its focusing on third-grade students because
most of the previous studies chose a sample of students in schools at higher levels, in addition to developing a
scale for skills to solve science problems. The researcher benefited from it in identifying the concepts related to
the study, and being guided by previous studies in building the tools necessary to achieve the purpose of the
study, and identify many previous sources and references in writing the theoretical framework, choosing the
appropriate research methodology, choosing the appropriate statistical methods, and comparing the results of the
current study with the results of previous ones.

Statement of the Problem

This study sought to identify the 5E’S learning cycle strategy, in addition to examining its
effectiveness among learners, as this study sought to reveal the effectiveness of the SE’S learning cycle
strategy in developing skills for solving science problems for learners.

Specifically, it sought to answer the following sub-problems:

1.What is the effectiveness of the SE’S learning cycle strategy in developing the skills of solving
science problems for the Grade 8 learners?

2. Is there a significant difference between the means of the members of the control group and the
experimental group for the learners in the problem-solving scale in the post test?
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METHODOLOGY

This chapter presents the research design, sources of data, instrumentation and data collection, and tools
for data analysis.
Research Design

The researcher has used the experimental approach (semi-experimental design) because it is suitable
for study purposes related to the effectiveness of the SE’S learning cycle strategy in developing skills for
solving science problems for the learners.

Sources of Data

This study covered the Grade 8 learners of Pilar National High School, Bolinao | District, Schools
Diovision Office | Pangasinan during the school year 2023-2024.

Instrumentation and Data Collection

The study individuals were chosen using the purposive sampling because the researcher can follow up
the study procedures correctly, because the school provides the tools necessary to implement the SE’S learning
cycle strategy that may need laboratories, tools, and smart tablets. Due to the cooperation of the school with the
researcher in the application of the study, two schools were chosen randomly, one of them was experimental
group, the number of learners was (20), and the other is control group, the number of learners was (18), where
the control group studied using the usual way, and the experimental group studied in the SE’S learning cycle
strategy. The two schools were subjected to a pre-test of scale of skills for solving science problems”, then
teaching using the SE’S learning cycle strategy for the experimental group, then the scale applied to the two
groups using the post-test.

It is a guide that aims to inform the teacher to how to use the SE’S learning cycle strategy in teaching the
unit (universe and life). A strategy guide has been prepared to help the teacher implement the teaching plan for
each unit lesson. The guide contains the introduction: The introduction includes introducing the guide, its goals
and teaching method, the 5E’S learning cycle strategy, as it includes an introduction about it and its stages
(Engagement, Exploration, Elaboration, Expansion, and Evaluation), examples of each stage, and the role of the
learner and teacher in the strategy. The introduction includes the goals expected of students to achieve at the end
of the unit, in addition to the time plan for teaching the unit, as it consisted of five lessons that require six classes
over a period of three weeks. The introduction also included analyzing the content related to the "universe and
life" unit, including concepts, facts, generalizations, values, directions, skills, steps for each lesson, learning
resources and time needed, attaching a set of worksheets, adding a set of problems in the stages of the 5E’S
learning cycle, the strategy's contribution to developing problem solving skills. The evidence was presented to a
group of arbitrators specialized in the field of science in the methods of teaching science, curricula and teaching,
and educational teachers to express their views on the appropriateness of the educational material according to
the 5E'S learning cycle strategy in developing problem solving skills in science, and the guide was modified
according to the instruction of the jury.

Tools for Data Analysis
To derive valid and accurate results, appropriate statistical measures were employed.
To answer the study questions, the following statistical methods were used:
1. Using the Cronbach's alpha test to verify the reliability of the study tools.
2. Means and standard deviations.
3.  Two Way ANCOVA
4. Multiple Analysis of Co-Variance - MANCOVA.

It is a (pre and post test) essay questions, and multiple choice in the form of situations and problems
consisting of (23) questions that fall under four skills (defining the problem, gathering information, proposing
solutions, choosing the best solution) formulated with the aim of measuring effectiveness of the 5E'S learning
cycle strategy in developing problem-solving skills in science for the learners.

The "test” scale was presented in its initial form to a number of specialists in the Curriculum and
Instruction and educational supervisors, to express their opinion regarding the test paragraphs and their clarity
and relevance to the subject of study and their suitability for the age stage. Linguistic wording adjustments
were made, and some inappropriate questions were deleted. Finally, the test consisted of four main areas
(defining the problem, gathering information, proposing solutions, and optimal solution skill).

The stability of the test was verified by using the Cronbach's alpha coefficient, where the value of the
stability coefficient using Cronbach's alpha for the defining the problem skill was (0.790), gathering
information skill (0.837), proposing solutions skill (0.917), the optimal solution skill (0.800) and for the total
score for problem solving skill scale (0.780), which is acceptable values for the purposes of the current study.
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RESULTS AND DISCUSSION

This section presents the tables of the collected information gathered from the respondents which were
analyzed and interpreted.

Means and standard deviations were extracted to identify the average scores of the experimental group
students, and the scores of the students of the control group in the post application of the problem-solving
skills scale in science, as shown in Table (1):

Table (1): Means and standard deviations for problem-solving skills scale in science as a whole for both
groups of studies on the pre and post scale

Problem solving skills
Source Group Pre-test post-test
No.| Means | Standard |No. Standard
deviation Means deviation
Control 18| 6.78 2.10 18| 6.61 1.79
Problem solind | Experimental 20[ 620 | 164 |20 1580 167
Total 38| 6.47 1.87 38| 11.45 4.95

The results shown in Table (1) show that the mean of the problem-solving skills scale in the science as a
whole among a sample of learners from grade 5 of the control group the pre-in the pre-test is (6.78), with a
standard deviation of (2.10), while the mean of the post-test of this group is (6.61), with a standard deviation
of (1.79). The mean of the problem-solving skills scale in the science as a whole for a sample of learners of
the fifth grade of the experimental group on the pre-test is (6.20), with a standard deviation of (1.64), to
become in the post-test (15.80) and a standard deviation of (1.67). In order to verify the significance of the
apparent differences on the post-test, two Way ANCOVA results are shown in Table 2.

Table (2): Two Way ANCOVA results for the difference in the level of problem solving in science for
the learners on the post test according to the (strategy) variable

Source of Total of Degrees of Average = Sianifi Impact
variance squares freedom squares () 'gniricance n2
Group 812.75 1 812.75 302.58 .000 .896
Pre-tes tof 13.46 1 13.46 5.01 .032* 125
skills
Error 94.01 35 2.68
Corrected 907.39 37
total

*:Significant at (0.05) and below.

Table (2) shows that the value of (F) of the strategy variable is (302.58), which is significant at the level of
(0.05) and below. By reviewing the means, it was noticed that the mean of the level of problem-solving skills in
science for the experimental group on the post-test was higher and that the mean of the control group individuals,
which indicates a statistically significant difference at the level of significance (0.05) in the level of means of
problem solving skills in science for a sample of primary class learners, due to the effect of the 5E'S learning
cycle strategy in developing problem-solving skills in science for the fifth grade learners.

The size of the effect of the strategy, according to the value of n2, on problem-solving skills in science as a
whole is (0.896) which is a relatively large impact. Thus, the effectiveness of the strategy towards problem-
solving skills in the subject of science is at a rate of (89.6%) in general, meaning that (89.6%) of the variation in
the problem-solving skills in the science for fifth-grade learners is due to the strategy variable, while the
remainder of the variance (10.4%) is unexplained, which is due to other uncontrolled factors.

In order to determine the value of the difference in the means of problem-solving skills in the science in the
two groups (control and experimental) on the post-test, the adjusted means, resulting from isolating the effect of
the marks of female learners in the pre-test, were extracted on the scale of problem-solving skills in science in
post-test, and the results were as shown in Table (3) below:
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Table (3): Means for the learners on the scale of problem-solving skills in science according to the
“group” variable

Source Group Adjusted mean | Standard error
Science problem solving Control 6.51 0.39
skills _ 15.89 0.37
Experimental
Total 11.20 0.27

The results of the adjusted means for fifth-grade learners on the scale of problem-solving skills in science in
the experimental and control groups on the post-test, after isolating the effect of the pre-test, show that the
differences were in favor of the learners in the experimental group (the 5E'S learning cycle strategy in developing
problem solving skills in science).

The problem-solving skills in the science for the scale as a whole for the experimental group have scored a
mean of (15.89), while the control group scored (6.51), which indicates the effectiveness of the SE’S learning
cycle strategy in developing problem-solving skills in the science.

The following is the analysis for the sub-domains of the scale of problem-solving skills in science for the
two groups of studies on the pre and post tests:

Table (4): Means and Standard Deviations for a Problem-Solving Skills Scale for both Study Groups
on Pre and Post tests

Problem solving skills
Source GI’OUp Pre-test Pre-test
No.l Means| Standard | No. Standard
deviation Means| deviation
. Control | 18| 1.83 | 0.79 18 | 1.89 0.96
Pmb'eg.‘”so'v'“g Experimental| 20| 1.95 | 089 | 20| 3.90 0.79
SKITIS Total | 38| 1.80 | 083 | 38| 2.95 133
. Control | 18| 161 | 061 18| 1.72 1.07
'”fot';]mf‘.tr:on Experimental 20| 1.55 | 1.8 | 20| 3.65 0.93
gathering Total | 38| 158 | 100 | 38| 2.74 1.39
Control | 18| 1.67 1.08 18 | 1.39 0.78
proposing solutions| Experimental 20| 1.20 0.77 20 | 4.15 0.59
Total |38 142 | 095 38 | 2.84 155
Control | 18| 1.67 1.03 18 | 1.61 1.09
the optimal ' ientall 20] 150 | 076 | 20| 4.10 0.97
solution skill
Total |38 158 | 089 38 | 2.92 1.62

The results in Table 4 show that there are apparent differences between the means of the control group
and the experimental group on the pre and post test.
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Table (5): MANCOVA to identify the significance of the differences between the means of the members
of the control group and the experimental group for the learners in the problem-solving scale in the
post test

Dependent | Total | Degrees |[Average Impact
Source variables |squares| of squares| F |Significancel 12
freedom
Definingthe| 54 5g | 1 | 3458 | 41.26) 000~ | .56
problem
Hoteling Gathering

. ) X
TrEE 2 information| 37.19 1 37.19 | 38.58 .000 .54

Significance :0.000, Proposing
solutions | 72.78 1 72.78 |156.33 .000* .83

Optimal | 49.11 1 49.11 | 57.69 .000* .64

solution
Defining the| »5 00 | 35 | g3
problem
(Gathering | 5,0, | 3 96
information
SRt Proposin
POSING | 1489 | 32 46
solutions
Optimal | 27.23 32 .85
solution
Defining the 65.89 37
problem
Gathering | 24 46 | 37
information
Corrected tot al 5 )
roposing | gq 95 | 37
solutions
Optimal | 96.76 37
solution

*:Significant at (0.05) and below.

Table (5) shows that the value of (F) was (41.26, 38.58, 156.33, 57.69) and these are statistically significant
values at the level of significance (a = 0.05) between the control group and the experimental group on the post-
test of the problem-solving scale represented in the fields (defining the problem, gathering information,
proposing solutions, and optimal solution skill), and the value of Hotlling Trace is (10.24), which is a statistically
significant value at the significance level (0.00), what confirms that there are significant differences between the
control group and experimental group attributed to the strategy. When considering the means, it is clear that the
differences were significant and in favor of the experimental group in the post test. This result is due to the
effectiveness of the SE’S learning cycle strategy in developing problem-solving skills for fifth-graders. The value
of the impact size based on 2 on defining the problem (0.56), gathering information (0.54), proposing solutions
(0.83), and optimal solution skill (0.643), all of which have a relatively large impact size.

To determine the value of the difference in the means of problem-solving skills in science in the two groups
(control and experimental), on the post-test, the adjusted mean, resulting from isolating the effect of the scores
of the fifth grade learners on the pre-test, was extracted on the scale of problem-solving skills in science in the
post-test . The results were as in Table (6):
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Table (6): The adjusted mathematical averages for the learners on the scale of problem solving skills in
science subject according to the group variable

Adjusted | Standard
Source Group
mean error
Defining the Control 1.90 22
problem Experimentall  3.88 .20
Gathering
information
Proposing Control 1.65 .23
solutions Experimentall  3.71 22
Defining the Control 1.32 .16
problem Experimentall  4.20 15
Gathering
information
Proposing Control 1.67 22
solutions  |Eyperimentall  4.04 21

The results of the adjusted means for the learners on the scale of problem-solving skills in science in the
experimental groups and the control group on the post-test, and after isolating the effect of the pre-test, show that
the differences were in favor of the learners in the experimental group (the 5E'S learning cycle strategy in the
development of problem-solving skills in science), as (the skill of defining the problem) scored a mean of (3.88),
which is higher than the mean of the learners in the (regular) control group which scored (1.90), and the skill of
Gathering information for the experimental group which scored (3.71), while the control group scored a mean of
(1.65), and the skill area for suggesting solutions for the experimental group obtained an average score (4.20),
while the control group obtained an average score (1.32), and the skill of the optimal solution for the experimental
group scored a mean of ( 4.04), while the control group scored (1.67). Thus, we reject the null hypothesis in
favor of the alternative hypothesis, and this indicates the effectiveness of the SE’S learning cycle strategy in
developing problem-solving skills in the science among learners.

The researcher attributes the experimental group's superiority over the control group to the diversity of
learning activities that the SE’S learning cycle strategy contained, as it made the learners launch solutions and
ideas for the problems they face; which is the focus of the educational process, as the strategy has played an
important role in making the learner able to solve problems. In the Engagement stage, we put the learner in a
confusing situation that requires him to identify the problem and its causes, while in the exploration stage she
starts collecting information about the subject of the problem or the confusing situation, and then puts the
proposed solutions with her colleagues within the group, and she tests and verifies them. This is consistent with
the study carried out by Eliwa (2011) in that when students solve a problem through the procedures followed by
the strategy, they try to understand the problem and put the proposed solutions and then determine the appropriate
method to choose the optimal solution.

Recommendations

In light of the results of the study, the researchers recommend the following:
1. Conducting studies for grades other than the grade 5 and for other subjects.

2. Holding courses for teachers and educational supervisors on constructive teaching method
using the five-year learning course.
3. Instructing educators about formulating curricula that contain activities that develop higher

thinking skills, including research, exploration, evaluation, and use of the learning course and its applications
in preparing materials.

4. The present study suggests that modern and practical instructional techniques using
constructivist approaches would enhance the need to improve students learning at the elementary schools.

5. Appropriate training for teachers to use (5E's) instructional model to teach mathematics would
enhance the active learning.

6. Preparation of a teacher's guide accompanyingthe mathematics textbooks containing the
executive steps and activities of the instructional model would help them to adopt such model
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