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Article Info Abstract

One of the fundamental challenges in mathematics education is the simultaneous
] improvement of students’ performance and interest. Instructional approaches that
Article type: employ multiple solution strategies in mathematical modeling tasks can contribute to
Research Article  knowledge construction; however, their motivational benefits have not yet been fully
clarified. This study addresses this gap by examining the effect of an instructional
Key words: intervention aimed at enhancing students’ interest and mathematical performance.The
improvement, research employed an explanatory mixed-methods design, in which the quantitative
mathematical phase was conducted using a quasi-experimental approach and the qualitative phase was
interest carried out as a case study. The instruments for measuring performance mclude_d seven
T researcher-made tests, while students’ interest was measured through a questionnaire
mathematical and interviews. In this study, 76 students participated in the experimental group and 93
modelling ninth-grade female students in the control group from two public schools in District 3
problems, of Tehran. The instructional intervention was implemented in seven sessions, focusing
multiple solutions on the development of multiple solution strategies for open-ended mathematical
modeling problems in small groups.Mathematical performance was assessed using
modeling tests whose validity was confirmed by experts and whose reliability was
verified through Cronbach’s alpha coefficient. For evaluating performance data, the
scoring rubric developed by Loding and Zhu (2008) was used to compare results with
the control group. Students’ interest was measured using a Likert-scale questionnaire,
and the Friedman test was applied to analyze the related data. The results of data analysis
showed that both students’ interest and mathematical performance in the experimental
group increased significantly. Qualitative findings obtained from semi-structured
interviews also supported these results. Students identified collaborative problem
solving and the opportunity to explore multiple solution strategies as key factors that
enhanced their engagement and sense of success.
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Extended Abstract
Introduction:

One of the fundamental challenges in mathematics education is designing programs that can
simultaneously improve students’ academic performance and their interest in mathematics. Recent
research has shown that using modeling tasks and encouraging students to generate multiple
solution strategies can deepen conceptual understanding and foster flexible thinking; however, the
motivational outcomes of such interventions have not yet been fully clarified. The present study
aimed to investigate the effect of an instructional intervention based on developing multiple
solution strategies for open-response mathematical modeling tasks on the interest and
mathematical performance of ninth-grade students.

Methodology:

This study was designed using an explanatory mixed-methods approach, meaning that
guantitative data were first collected and analyzed, and qualitative data were then used to provide
a deeper interpretation of the findings. The quantitative phase employed a quasi-experimental
design with a pretest—posttest and control group. The statistical population consisted of ninth-grade
female students from two public schools in District 3 of Tehran. In total, 76 students participated
in the experimental group and 93 students in the control group. The instructional intervention was
implemented over seven separate sessions, during which students, working in small groups,
engaged in solving open-response mathematical modeling problems and were encouraged to
generate and compare multiple solution strategies for each task.

To assess mathematical performance, seven researcher-made tests based on modeling problems
were developed. The content validity of these tests was confirmed by experts in curriculum studies
and mathematics education, and their reliability was verified using Cronbach’s alpha coefficient.
To compare mathematics performance, a scoring scheme based on the grading framework of
Loding and Zhu (2008) was applied to both the experimental and control groups. To measure
interest, a Likert-scale questionnaire was administered only to the experimental group, covering
various dimensions such as enjoyment of mathematical activities, perceived value, and intention
to continue learning. Data on interest were collected at different stages of the intervention and
analyzed using the Friedman test, and the trend of improvement in interest over the course of the
program was examined using statistical data. The qualitative phase of the study followed a case
study design; data were collected through semi-structured interviews with a sample of students
from the experimental group and analyzed using qualitative content analysis.

Findings:
The quantitative findings indicated that participation in the instructional intervention led to a

significant increase in mathematical modeling performance and interest in mathematics in the
experimental group compared to the control group. Specifically, the mean performance scores of
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students in the experimental group increased significantly from pretest to posttest. In addition, the
level of interest in the experimental group changed in a positive direction according to the statistical
results, and the Friedman test showed a significant difference between measurement stages,
indicating an improving trend in students’ interest over time. The qualitative findings were
consistent with the quantitative results: students reported in the interviews that collaborative
problem solving, the opportunity to explore diverse solution strategies, and the connection of tasks
to real-life situations were among the main factors enhancing their engagement, motivation, and
sense of success.

Conclusion:

These findings suggest that designing and implementing instructional interventions based on
modeling tasks and multiple solution strategies can be an effective approach to simultaneously
improving the performance and interest of female students in mathematics at the lower secondary
level. Accordingly, it is recommended that mathematics teachers systematically incorporate open-
response modeling tasks into their instructional planning and provide opportunities for discussion
and comparison of different solution strategies in the classroom. Such an approach can contribute
to deeper understanding, higher engagement, and more positive attitudes toward mathematics
among students.

Keywords: improvement, mathematical interest, mathematical modelling problems, multiple
solutions
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Fence

The Mauer family built a fence (see the picture). This
is a so-called “Hunter fence.” It is built by using x-
shaped wooden crossbeams that are attached to two
thick horizontal beams. The distance between the
wooden crossbeams is 15 cm. The distance between
the horizontal beams is 110 cm. The horizontal beams
are attached to the vertical beams that are put into
the ground.

Wooden crossbeam

How long is a one wooden crossbeam?
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