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Abstract

The research aims to identify the effectiveness of the Pentagram and Stepbans
strategies in mathematical reasoning and developing the scientific sense of
fourth-grade scientific students. Four null hypotheses were formulated to
achieve this goal. A purposive sample of fourth-grade science students from
Amer Abdullah Secondary School for Boys in Nineveh Governorate for the
academic year 2023-2024 has been chosen to verify the research hypotheses.
Two sections (E and F) were randomly selected: (35) students for the first
experimental group, which was taught using the pentagram strategy and (35 )
students for the second experimental group, which was taught using the
Stephans strategy, respectively. The process of equivalence was conducted
between the students of the two groups in the variables (intelligence, general
average, mathematics score for the third intermediate grade, scientific sense
scale beforehand, and academic achievement of their father and mother).

The requirements for the research were prepared, namely defining the
scientific material, formulating behavioural objectives for the specific material,
as well as preparing teaching plans for teaching the two experimental groups
according to the Pantagram strategy and the Stephans strategy. The researcher
prepared two tools. The first was a test in mathematical reasoning that included
the chapters (first, second, and third) taught during the experiment. It was
applied in the first semester, consisting of (12) multiple-choice items. The
researcher verified the apparent validity, content, difficulty and distinctiveness
of its items, in addition to verifying its stability, which reached (0.79) degrees.
She also prepared a scale to measure the areas of scientific sense, consisting of
( 40) items divided into four areas (scientific curiosity, mental alertness,
perseverance, and control of recklessness) with three answer alternatives
(always, sometimes, rarely). Its apparent and content validity was verified, its
paragraphs’ discrimination coefficient was created, and its stability was verified,
which amounted to (0, 87). The experiment continued for a full semester with
four lessons per week, bringing the total number of lessons to (45) lessons.
Teaching continued until Thursday, January 11, 2024, after which the
mathematical reasoning test was applied on January 14, 2024, followed by the
application of the sense measure-scientific post-dated (15/1/2024).




The researcher used the statistical program SPSS to analyze the data of the
research results, in addition to the Microsoft Excel program. The t-test was used
for two independent and two correlated samples, in addition to the Pearson
correlation coefficient, Cronbach’s alpha law, the coefficient of discrimination
of the test items, the size of the effect, and the effectiveness.

After collecting the data and analyzing it statistically, the results showed the
following:

-There is a statistically significant difference at a significance level of (0.05>a)
between the averages of the mathematical reasoning scores as a whole and
the deduction domain among the students of the two experimental groups, in
favor of the students of the first experimental group who studied using the
Pentagram strategy.

- There is no statistically significant difference at a significance level of
(0.052a) between the averages of the induction domain scores among the
students of the two experimental groups.

- There is no statistically significant difference at a significance level of
(0.052a) between the averages of the development of scientific sense scores
among the students of the two experimental groups.

- There is a statistically significant difference at a significance level of (0.052a)
between the averages of the development of scientific sense scores among
the students of the first experimental group who studied using the Pentagram
strategy in the pre- and post-tests, in favor of the post-test.

-There is a statistically significant difference at the level (0.05>a) between the
average scores of scientific sense development among students in the second
experimental group who studied according to the Stepanz strategy in the pre-
and post-tests, in favor of the post-test. In light of these results, the researcher
recommended a set of recommendations, including the possibility of teaching
mathematics using the steps of the Pentagram and Stephans strategies, and
presented a set of future proposals for complementary research
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