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The effectiveness of Needham's model on the achievement and
analytical thinking of fifth—grade students in science

Ameer Ahmed Musa
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Abstract

This study aimed to examine students' achievement in science and
analytical reasoning. The experimental design included two groups: an
experimental group and a control group, with a post-study science
achievement test and an analytical reasoning test. To achieve the
research objectives, 7( students were selected and divided into two
groups: 36 in the experimental group and 34 in the control group. The
two groups were compared equally over the course of the first semester
of the academic year (2024-2025) using the following variables:
chronological age in months, previous achievement, intelligence tests,
and analytical reasoning tests. The researchers identified the subjects to
be taught during the experimental period—the first five chapters of the
fifth—grade science textbook—and developed behavioral objectives
specifically designed for these topics. A total of 130 behavioral
objectives were developed based on Bloom's three levels of
understanding (retention, comprehension, and application). The
researcher’s test is an academic achievement test for the science
subject consisting of (40) objective paragraphs with four alternatives,
while the second tool is an analytical thinking test consisting of (36)
objective paragraphs with three alternatives. Their apparent validity was
extracted by presenting them to a group of honorable arbitrators. After
conducting a survey application of the two tests, the researcher
extracted a difficulty coefficient, a discrimination coefficient, and the
effectiveness of false alternatives for each paragraph of the test using
appropriate statistical methods. After statistically analyzing the results

using a t-test for two independent samples (for an academic
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achievement test for the science subject and an analytical thinking test),
the results showed that the experimental group that studied with the
Needham model outperformed the control group that studied in a normal
way.
key words: Model Needham Achievement Fifth Grade Students
Science Analytical Thinking
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