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Research Abstract

The current research aimed to identify "the impact of a proposed strategy
based on 21st century skills on the mathematics achievement of first-year
middle school female students and the development of their sustainable
thinking."

To verify this objective, two null hypotheses were formulated: the first
related to mathematics achievement, and the second related to the
development of sustainable thinking among first-year middle school
female students. To verify the research hypotheses, a deliberate sample
of first-year intermediate school students at Al-Risala Intermediate
School for Girls in Mosul was selected for the academic year (2024-
2025). The total number of its members was (65) students. This sample
was divided into two groups, one of which represented the experimental
group consisting of (32) students, and the other represented the control
group consisting of (33) students. The equivalence process was carried
out on the two research groups in the following variables (age, general
average for the sixth grade of primary school, mathematics score for the
sixth grade of primary school, intelligence score, pre-sustained thinking
test, equivalence of parents’ academic achievement). The experimental
group was taught according to the proposed strategy based on 21st
century skills, and the control group according to the usual method. The
necessary requirements for the research were prepared, represented by
defining the scientific material, formulating the behavioral objectives for
the specified material, and preparing the teaching plans for teaching the
experimental and control groups according to the proposed strategy based
on 21st century skills and the traditional method, with a total of 20 plans
for eachgroup. To achieve the research objective and its two hypotheses,
it was necessary to prepare two tools. The first is an achievement test
consisting in its final form of (20) items. After extracting its validity, ease
and difficulty coefficient, discrimination coefficient, and effectiveness of
false alternatives, all of which were within the acceptable range, in
addition to verifying its reliability, which reached (0.917) degrees. The
second tool is the sustainable thinking test consisting in its final form of
(15) items.After extracting its validity and discrimination coefficient, all
of which were within the acceptable range, in addition to verifying its
reliability, which reached (0.77) degrees.
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The experiment was implemented starting from the first semester of the
academic year (2024-2025), as the pre-test for sustainable thinking was
applied to the female students of the research sample on The experiment
began on Monday, October 7, 2024, and began on Tuesday, October 8§,
2024. Teaching continued until Sunday, December &, 2024. The
Sustainable Thinking Test was then administered on Wednesday,
December 11, 2024, followed by the achievement test on Thursday,
December 12, 2024. After collecting and statistically analyzing the data
using a two-sample t-test, the results showed the following :

*"There is a statistically significant difference at a significance level of
(x=0.05) between the average achievement scores of female students in
mathematics for the experimental group who studied according to the
proposed strategy based on 21st century skills and those in the control
group who studied according to the traditional method, in favor of the
experimental group"

*"There is a statistically significant difference at a significance level of
(¢=0.05) between the average scores of female students in developing
sustainable thinking in the first grade, between the experimental group
who studied according to the proposed strategy based on 21st century
skills 21 and the control group students who studied according to the
traditional method, in favor of the experimental group".

In light of the research results, the researcher reached a number of
conclusions, including: The proposed strategy, based on 21st century
skills, had a significant impact on the achievement of the students in the
experimental group, which relied on the steps (observation,
communication and cooperation, sensitivity to problems, comprehension,
attention to detail), compared to the students in the control group, who
received the material using the traditional method, which typically
focuses on the teacher. The researcher presented a set of
recommendations, including: The importance of including sustainable
thinking skills in mathematics textbook content, providing diverse
opportunities to accommodate individual differences in students' learning
styles. To complement the current research, the researcher developed a
number of proposals for future research.
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