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Abstract

The aim of the current research is to explore the impact of the
problem-based learning strategy on the academic achievement of second-
grade middle school female students in chemistry and the development of
their chemical inquiry skills.

To achieve the research objectives, the researcher formulated the
following null hypotheses:

1- There is no statistically significant difference at the significance level

of (0.05) between the mean scores of female students in the experimental
group, who will study using the problem-based learning strategy, and the
female students in the control group, who will study using the traditional
method, in the chemistry achievement test.

2- There is no statistically significant difference at the significance level of
(0.05) between the mean scores in the pre- and post-tests for the two groups
(the experimental group, which will study the subject using the problem-
based learning strategy, and the control group, which will study using the
traditional method) in developing chemical inquiry skills.

The research sample consisted of 82 second-grade middle school
female students, randomly selected from Makkah Al-Mukarramah
Intermediate School for Girls during the academic year 2024-2025. The
sample was equally divided into two equivalent groups: 41 students in the
experimental group, who were taught using the problem-based learning
strategy, and 41 students in the control group, who were taught using the
traditional method. The two groups were rewarded based on several
variables, which are:

Intelligence quotient, parents educational attainment, chronological
age in months, average grades of first-year middle school students in all
subjects, first-year middle school chemistry scores, pre-test chemical
survey score. To implement the research experiment, the researcher
prepared a number of study plans for each group. Teaching was carried out
by the chemistry teacher with assistance from the researcher for both
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groups, starting from the first semester on Thursday, October 10, 2024, and
lasting for a full semester. To achieve the research objectives and test its
hypotheses, this required the use of two tools: the first is the achievement
test in chemistry prepared by the researcher, consisting of (34) multiple-
choice questions in light of Bloom’s first levels of the cognitive domain
(remembering, comprehension, application, analysis). The second tool was
the preparation of the chemical survey scale, consisting of (40) items. The
validity of the two tools was verified by presenting them to specialized and
experienced arbitrators and ensuring their stability using the (Alpha-
Cronbach) equation. After completing the research experiment, the
researcher applied the chemical survey scale post-test on Thursday,
December 19, 2024, followed by the chemistry achievement test on
Sunday, December 22, 2024.

After collecting the data and analyzing it statistically using the
statistical program (spss), the results showed the following:

1- There is a statistically significant difference at the significance level of
(0.05) between the mean scores of the experimental group students who
studied according to the problem-centered learning strategy and the scores
of the control group students who studied according to the traditional
method in the achievement test in chemistry in favor the experimental
group.

2- There is a statistically significant difference at the significance level of
(0.05) between the mean scores of the pre- and post-tests of the students in
the two groups (the experimental group who studied according to the
problem-centered learning strategy and the control group students who
studied according to the traditional method) in developing chemical
exploration in favor the experimental group.

In light of the research results, the researcher came up with several
conclusions, including that teaching based on the problem-centered
learning strategy made students more motivated towards chemistry. This
was evident in expressing ideas and opinions without feeling shy or

embarrassed about making mistakes. The researcher provided several
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recommendations, such as developing teaching methods by generalizing
the use of modern strategies and models derived from the constructivist
theory in teaching chemistry. Additionally, the researcher suggested
training chemistry teachers to use the chemical inquiry skills scale to
enable them to enhance these skills during chemistry instruction.
Furthermore, the researcher proposed several titles for future studies to

build upon and complement the current research.
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