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Research Abstract

The current research aimed to develop two proposed strategies based on thinking
skills and to determine their effectiveness in improving the mathematics achievement
of second-year intermediate school students and developing their mathematical
thinking and intellectual motivation. To achieve the research objectives, the researcher
formulated three main hypotheses: the first related to academic achievement, the
second to a scale of intellectual motivation, and the third to a mathematical thinking
test. Each of these main hypotheses included three null sub-hypotheses.
The research sample was selected from the research population and consisted of 133
second-year intermediate school students from the 2025-2026 academic year. These
students were divided into three groups: two experimental groups and one control
group. The first experimental group comprised 45 students who studied using the first
proposed strategy (active reasoning strategy), the second experimental group
comprised 43 students who studied using the second proposed strategy (active
induction strategy), and the third, the control group, also comprised 45 students who
studied using the traditional method. The researcher ensured the equivalence of the
three research groups across the following variables: (chronological age in months,
overall grade point average for first grade, mathematics scores, intelligence test scores,
parental achievement level, pre-test scores on the Mental Motivation Scale, and pre-
test scores on the Mathematical Reasoning Test).

To achieve the research objectives and test its hypotheses, three instruments were
developed. The first was a mathematics achievement test, in its final form, consisting
of 28 multiple-choice items covering Bloom's Taxonomy (knowledge, comprehension,
and application). The second was a mental motivation scale, in its final form,
consisting of 24 items equally distributed across four domains, with three answer
choices per item. The third was a mathematical reasoning test, in its final form,
consisting of 24 multiple-choice items covering four skills. The instruments were
characterized by validity, reliability, and psychometric properties of their items.
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After preparing the lesson plans (38 plans for each group), the experiment was
conducted from Wednesday, October 1, 2025, to Tuesday, April 14, 2026. The
Instruments were then administered post-test to the three groups. After collecting and
statistically analyzing the data using one-way ANOVA and Scheffé's post-hoc test, the
results showed the following:

1. A statistically significant difference at the 0.05 level was found in the achievement
test between the mean scores of the first experimental group (active reasoning) and the
control group (regular reasoning), in favor of the first experimental group.

2. A statistically significant difference at the 0.05 level was found in the achievement
test between the mean scores of the second experimental group (active induction) and
the control group (regular reasoning), in favor of the second experimental group.

3. A statistically significant difference at the 0.05 level was found in the pre- and post-
tests of mental motivation and mathematical reasoning between the mean scores of the
first experimental group and the control group, in favor of the first experimental group.

4. A statistically significant difference at the 0.05 level was found in the development
of the post-test of mathematical reasoning between the mean scores of the second
experimental group and the control group, in favor of the second experimental group.

5. There was no statistically significant difference (p < 0.05) in post-test mental
motivation between the mean scores of the second experimental group and the control
group, or between the first experimental group and the second experimental group.

Based on the research findings, the researcher drew several conclusions, including the
effectiveness of the two proposed strategies (active reasoning and active induction) in
developing mental motivation in mathematics among second-year middle school
students, stimulating their motivation, and enhancing their mathematical thinking
compared to the traditional method. The researcher recommended several measures,
including intensifying refresher training courses for mathematics teachers to
familiarize them with contemporary developments in modern teaching strategies. To
further this research, the researcher proposed potential areas for future studies that
would address the research variables and their application in other educational stages.
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