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The Effectiveness of Challenge-Based Teaching in Advanced Biological
Knowledge among Fourth-Year Science Students
Dr. Rahima Ruwaih Habib
Al-Qadisiyah University — College of Education
Abstract
This research aimed to identify: The Effectiveness of teaching based on
cognitive challenges on the level of in-depth biological knowledge among
fourth-grade science students. To achieve this research, the researcher
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formulated the following hypothesis: a. There are no statistically significant
differences at the (0.05) level between the students in the experimental group,
who will study using cognitive challenges, and the students in the control group,
who will study using the traditional method, in the level of in-depth biological
knowledge among fourth-grade science students. b. There are no statistically
significant differences at the (0.05) level in the levels of in-depth biological
knowledge between the experimental group that studied using cognitive
challenges and the control group that studied using the traditional method
among fourth-grade science students. In order to achieve the research objective
and test its hypotheses, the curriculum content for the third chapter (the food
chain and the cycle of elements in nature), the fourth chapter (environmental
factors and biomes), and the fifth chapter (factors affecting the environment)
was determined from the fourth-grade science textbook, and a test of in-depth
biological knowledge was constructed according to the Norman Webb model
(1997) on the second exploratory application sample consisting of (200) female
students from the fourth-grade science students who were randomly selected
from Al-Rabee, Al-Sunbula, Al-Wafaa, Al-Janain Al-Muallaga, and Al-Namariq
girls’ secondary schools, with a ratio of (40). A student from each school in the
Diwaniyah Governorate center was selected for the academic year (2025-2026).
The difficulty index, discrimination index, and effectiveness of incorrect
alternatives for the objective tests were calculated, in addition to the test's
validity and reliability. The final version consisted of (35) items distributed
across the four levels of in-depth knowledge: (recall and retrieval), (application
of concepts and skills), (strategic thinking), and (extended thinking). Lesson
plans were prepared according to a cognitive challenge-based teaching
approach, with (18) plans for each of the experimental and control groups. The
researcher opted for a two-group design. The experimental and control groups,
using a post-test and partial control, were randomly selected from Balgis Girls'
Secondary School. Equivalence was ensured for the variables of age,
intelligence, and prior biological knowledge. The independent variable was then
applied: the experimental group studied according to cognitive challenges, while
the control group studied according to the traditional method. After completing
the application procedures, the post-test (in-depth biological knowledge test)
was administered to both groups. The data were analyzed using an independent
samples t-test. The results showed: - Statistically significant differences at the
(0.05) level between the experimental and control groups in in-depth biological
knowledge, favoring the experimental group. - There were statistically
significant differences at the (0.05) level between the experimental and control
groups in in-depth biological knowledge, favoring the experimental group.-
There were statistically significant differences at the (0.05) level between the
experimental and control groups in the levels of in-depth biological knowledge,
favoring the experimental group. The research concluded with a set of
recommendations and suggestions.
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