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An Instructional Design Based on Productive Failure in Developing
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Abstract
This research aimed to investigate the effect of an instructional design based on Productive Failure (PF) on
mathematical representation among first-grade intermediate students. To achieve the research objective, the
researcher adopted an experimental design with two equivalent groups (experimental and control). The research
sample consisted of (74) first-grade intermediate students from Abnaa Al-Atheer School in the city of Mosul.
The students were randomly assigned into two groups: an experimental group comprising (41) students taught
according to the PF-based instructional design, and a control group of (33) students taught using the
conventional method.The researcher established equivalence between the two groups in the following variables:
chronological age, intelligence, and prior knowledge. Measuring the dependent variable required constructing
a mathematical representation test. Its final version consisted of (20) objective multiple-choice items, distributed

equally across five skills: concrete representation, graphical representation, tabular representation, symbolic
representation, and verbal representation. The test's validity, discriminatory power, and reliability were
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statistically verified.The experiment was conducted during the second semester of the academic year (2025-
2026) and lasted for approximately two months. Following data collection and statistical analysis using the
independent samples t-test, the results revealed the following:

1. A statistically significant variance at the (0.05) level emerged between the two groups' mean scores on the
comprehensive mathematical representation test, demonstrating a clear advantage for the experimental group.
2. When analyzing specific sub-skills namely graphical, symbolic, and verbal representations a significant
statistical difference at the (0.05) level was similarly found, favoring the students instructed via the PF design.
3. There is no statistically significant difference at the (0.05) level between the mean scores of the two groups

in the skills of concrete and tabular representation.
In light of these findings, the researcher formulated a set of conclusions, recommendations, and suggestions for
further research. Keywords: Instructional Design, Productive Failure, Mathematical Representation,
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