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The Impact of Using the Design Approach on Developing Mathematical Problem-
Solving Skills and Creative Self-Efficacy Among Eighth-Grade Students in Palestine

Prepared by: Shomoo Riyad Mohammed Khallaf

Supervised by: Dr. Ibtisam Arjan

Abstract

This study aimed to investigate the impact of the design-based approach on developing
mathematical problem-solving skills and creative self-efficacy among eighth-grade students
in Palestine. The study was conducted in the South Hebron Education Directorate during the
second semester of the 2024/2025 academic year, using a purposive sample of eighth-grade
students from Duma Boys Secondary School and Krisa Girls Secondary School. The sample
consisted of (99) male and female students who were randomly assigned to two groups: an
experimental group of (49) students who were taught the Geometry and Measurement unit
in the mathematics textbook using the design-based approach, and a control group of (50)
students who received instruction in the same unit through conventional teaching methods.
The study adopted a quasi-experimental design with both pre- and post-tests for the two
groups. To achieve the objectives of the study, the researcher prepared a test to assess
students' mathematical problem-solving skills and a scale to measure creative self-efficacy.
The validity and reliability of the instruments were confirmed by appropriate statistical
methods. In addition, a teacher's guide was designed for the targeted unit according to the
design-based approach. The results showed statistically significant differences in favor of
the experimental group in the post-test scores of mathematical problem-solving skills,
encompassing all assessed skills: understanding and analysing data, planning the solution,
implementing the solution, verifying the solution, and creative thinking. Additionally, the
results indicated statistically significant differences attributed to gender, favoring certain
groups, and differences in favor of high-achieving students. However, no significant
interactions were found between the teaching method and gender or between the teaching
method and achievement level, while a statistically significant interaction was found
between gender and achievement level. The results also revealed statistically significant
differences in creative self-efficacy in favor of the experimental group across all five
dimensions: confidence and motivation, flexibility and initiative, independence, social
characteristics, and interests and tendencies. No significant differences were found due to
the interactions between the teaching method and gender or achievement level, underscoring
the effectiveness of the design-based approach in enhancing creative self-efficacy
irrespective of students' gender or academic achievement level. In light of these findings, the
researcher recommended the adoption of the design-based approach in teaching
mathematics, providing teacher training for its implementation, revising curricula to align
with its phases, and conducting further studies across different educational levels and
disciplines.

Keywords: Design-Based Approach, Mathematical Problem-Solving Skills, Creative Selt-
Efficacy, Eighth Grade, Mathematics.
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