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Abstract

The purpose of this study was to examine the influence of the Knowledge-Understand-Do (KUD)
strategy on the academic performance of intermediate female students in biology. Preliminary
observations showed that 85% of students relied on traditional teaching methods, only 15% used
modern approaches, and no science teacher applied the KUD strategy. To address this gap, the researcher
employed the constructivist-based KUD strategy to answer the question: What is the impact of using
KUD on students” biology achievement? A null hypothesis was formulated, positing no statistically
significant differences between the experimental group, taught using KUD, and the control group,
taught using traditional methods. The study sample consisted of 68 female students divided equally into
two groups of 34, matched for intelligence scores, prior biology knowledge, and midterm biology
achievement. A 40-item multiple-choice test was developed, validated, and tested for reliability, with the
effectiveness of distractors verified. Pre- and post-tests were administered to both groups, and the data
were statistically analyzed. Results revealed that the experimental group achieved significantly higher
scores than the control group, indicating that the KUD strategy positively impacts academic
performance. Based on these findings, the study recommends adopting the KUD strategy in biology
instruction, as it aligns with modern educational theories that emphasize active student engagement,
collaboration, and healthy competition. Furthermore, it suggests conducting similar studies to explore
KUD'’s effects on other variables such as problem-solving skills, learning attitudes, and curiosity
development, highlighting its potential as an effective teaching approach in science education.
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Introduction
Statement of the Problem

Biology is a vast, specialized field due to its numerous branches and diversity
and its direct connection to human life and society. Consequently, teaching this subject
requires attention to reflect this connection and cater to the students’ lives and
environment. Therefore, students’ low achievement in biology is a significant problem
that teachers face.

Despite numerous studies on teaching methods, researchers have not fully
achieved their aspirations. Stagnation persists in how lessons are presented to many
students, without focusing on developing their scientific concepts. It was emphasized
in the Second International Scientific Conference of the College of Basic Education at
the University of Mosul (College of Basic Education Conference, 2013). Several studies,
such as Bilal’s study (2019), Bateen’s study (2012), and Hassanein’s study (2011), have
shown deficiencies in academic achievement in biology.

Based on the researcher’s examination of the grades records of first-grade
intermediate school students in science and discussions with teachers, it was found
that most teachers follow traditional methods in teaching biology. It is observed that
the integration between the theoretical and practical aspects of the subject is
inadequate, and many teachers ignore effective teaching methods, strategies, and
models. It has led to a decline in the level of achievement in biology.

Due to teachers” weak reliance on modern teaching strategies in science
education, particularly biology, and their limited exposure to new developments,
negative results have emerged in solving educational problems. These results include
students” weak ability to apply what they have learned in solving problems they
encounter daily, in addition to a decrease in achievement. It is confirmed by the reality
of teaching in Iraqi schools, where it is observed that most teachers use traditional
methods that do not align with the objectives of scientific education, critical thinking,
and scientific research.

Therefore, there is an urgent need to change traditional curricula in teaching
methods because they cannot perform their role effectively in this field. It necessitates
examining the impacts of employing contemporary methodologies and strategies to
make a valuable contribution towards enhancing the field of education.

The researcher conducted a questionnaire by distributing 20 copies of the
questionnaire to science teachers in schools. The questionnaire included the following
questions:

Q1: Do you use the KUD method in teaching biology?

Q2: Do you rely on traditional methods in teaching biology?
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Q3: Do you support the use of modern approaches in teaching biology?

Importance of Research

Our world today witnesses rapid advancements in various scientific fields. This
development is accompanied by an unprecedented explosion of knowledge, requiring
learners to make significant efforts to adapt and positively engage with this era. They
need to be able to keep up with the vast amount of information and make informed
decisions, choosing the best solutions and alternatives that contribute to the progress
of their society. Through hard work and organized thinking, individuals can join the
march of progress and civilization (Qashta,2008, p. 2).

Using appropriate teaching methods in biology education makes it easier to
understand and enjoyable for learners. It is necessary to avoid methods and
approaches that cause boredom in the learning process. Training teachers and learners
in using modern strategies in biology education significantly enhances learners’
abilities to discover, think, and communicate effectively with teachers and each other,
thereby improving their academic achievement (Ar-Ruba’i 2016, p. 2).

Numerous conferences held in Iraq have emphasized the need to develop the
educational process by utilizing modern teaching methods and approaches to keep up
with global advancements in the field. These conferences also highlighted the
importance of learner participation in teaching and developing learning capabilities.
One such conference was the Thirteenth Scientific Conference (13-14 November 2012)
held at Babylon University, which emphasized the development of the educational
process through enhancing the capabilities and skills of teachers and raising the level
of learners by employing modern educational methods and strategies (Babylon
University, 2012, p.181).

Based on the above, the significance of research can be crystallized in the
following aspects:

e Please focus on the effectiveness of a modern strategy that has not
received significant attention, namely the KUD strategy, and its role in
improving academic achievement in biology.

e This research aligns with the recommendations of conferences and
seminars that encourage the need for field and applied research to
develop biology education.

e No previous research conducted in Iraq or the Arab region has
investigated the KUD strategy as an isolated experimental factor
concerning the academic performance of intermediate school students in

biology.
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e Scientific knowledge is used in this research to empower students to face
life challenges and make decisions by applying it in specific activities
and events.

e The present study, which centers on implementing the KUD strategy to
enhance the academic performance of intermediate school students in
biology, makes a substantial contribution to advancing instructional
approaches and expanding educational resources. This research brings
valuable insights for professionals in curriculum development and
teaching methods, benefiting their expertise and knowledge base.

Aim
The primary aim of this study is to examine the impact of using the KUD
strategy on the academic achievement of intermediate school female students in

biology.

Hypothesis

It is assumed that there is no statistically significant difference at the 0.05 level
of significance between the average scores of the experimental group, which was
instructed using the KUD strategy, and the average scores of the control group, which

was instructed using the conventional method, in the achievement test.

Limits

e Human Limit: Second-grade female students.

e Spatial Limit: Al-Khansa Girls Middle School, General Directorate of
Education, Maysan Governorate.

e Temporal Limit: Second semester of the academic year 2022-2023.

e Scientific Limit: Biology textbook prescribed by the Iraqi Ministry of
Education for students of the second grade in the academic year 2022
(units 1, 2, 3, 4, and 5).

Definition of Terms
Impact
a) Conceptually, Shihata and Zeinab (2003, p.44) define it as the desired and
undesired changes that occur in the student because of the learning
process. According to Ibrahim (2009, p.30), it is described as the capacity
of the variable being examined to yield a favorable result. Nonetheless,
if this desired outcome is not attained, the variable could potentially be

identified as one of the direct factors leading to adverse consequences.
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Al-Saadoun (2012, p.22) defines it as the intended amount of change to
be brought about in the dependent variable because of its interaction
with the independent variable.

Operationally, the researcher defines impact as the extent to which the
KUD strategy affects the biology achievement test scores of the research
sample, consisting of second-grade female students, during a specified
period determined by the researcher. It is measured by individual scores

in the achievement test prepared explicitly for this purpose.

Strategy of KUD (Know — Understand — Do)

a)

Conceptually, Tomlinson (2005, p.22) defines it as an instructional
strategy consisting of three stages, based on identifying learners” prior
knowledge and providing diverse activities and steps to build
understanding and meaning for the learner, as well as applying the
learned concepts in a specific lesson context. According to Abidat and
Suhaila (2007, p.117), this strategy is defined as a type of instruction
aimed at raising the level of all learners, rather than targeting only those
who struggle academically. This strategy aims to achieve that by
considering learners’ characteristics and prior experiences and
enhancing their learning abilities. The key point in this strategy is
teachers” expectations of learners and learners’ attitudes towards their
abilities. It also aims to provide a suitable learning environment for all
learners.

Operationally, the researcher defines it as a modern learning strategy
that includes activities and practical stages comprising identification,
understanding, application, utilization, and implementation for the
experimental group according to the plans and methods developed by

the researcher for this procedure.

Academic Achievement

a. Conceptually, Al-Lagani and Al-Jamal (1999: p.58) define it as the
degree to which students grasp the knowledge and skills acquired
throughout specific academic courses. This level of
comprehension is assessed by evaluating the grades students
attain in achievement tests specifically designed for this purpose.
Abada (2001, p.146) defines it as the level a student reaches in their

academic attainment.
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b. Operationally, it is expressed as the degree of students’
comprehension of information in the science subject in the second
grade of intermediate school, after a specific period, through
implementing the KUD strategy in education. This
comprehension is assessed through the grades obtained in the

performance test prepared by the researcher.

Literature Review
Al-Rubai (2005), Iraq

The primary purpose of this study is to examine the impact of applying the
KUD strategy and utilizing multimedia presentations on the acquisition of scientific
concepts among fourth-grade elementary school students, with a focus on science. The
research was conducted with a sample size of 90 fourth-grade students. The
assessment of concept acquisition in science served as the research instrument.
Statistical methods such as the difficulty coefficient equation, item discrimination,
effectiveness of distractors, chi-square test, SPSS software package, ANOVA for
variance analysis, and Tukey’s equation were employed. The key findings revealed
that both experimental groups, one taught using multimedia presentations and the
other based on the KUD strategy, exhibited superior performance in acquiring
scientific concepts in science compared to the control group, which was instructed

through conventional methods.

Al-Azzawi (2017), Iraq

This study aimed to investigate the impact of integrating the KUD strategy on
female students” academic performance and writing proficiency in the second grade
of intermediate school, specifically in chemistry. The sample consisted of 61 students
from the second-grade level in chemistry. The research utilized the achievement and
written communication tests as research instruments. Various statistical methods were
employed, including the difficulty of coefficient equation, item discrimination,
effectiveness of distractors using the Kuder-Richardson formula, Pearson correlation
equation, Levine’s test, and the independent t-test. The findings revealed that both
experimental groups, one taught with multimedia presentations and the other with
the KUD strategy, outperformed the control group instructed with the conventional
method of acquiring scientific concepts. It suggests that implementing the KUD
strategy positively impacts academic achievement and the development of writing

skills among second-grade female students in chemistry.
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Al-Saadi (2021), Iraq
This research aimed to examine the effects of incorporating the KUD strategy
on the academic accomplishments and inferential thinking abilities of students in the
tirst grade of intermediate school, specifically in the subject of science. The study
involved a sample of 61 students from the first intermediate grade. The research
utilized the achievement test and inferential thinking test as research instruments. The
statistical method used was the independent t-test for two unequal independent
samples. The findings revealed a significant impact of the KUD strategy on academic
achievement and inferential thinking in science for first-grade middle school students,
with the experimental group showing better performance compared to the control
group.
Aspects of benefiting from previous studies include:
1. Sample selection method.
2. Understanding how to construct research tools, whether in designing the final
achievement test or any other tools used in the study.
3. Utilizing appropriate statistical methods to analyze previous studies” available
data and apply them to current research procedures.
Analyzing and interpreting the results of the current research.
5. An extensive literature review explored various books, scientific journals, and
references that serve the current research.
6. Developing instructional plans consistent with the independent variables

identified in this study.

Methodology

The research methodology refers to the approach, method, or strategy the
researcher employs to achieve the intended objective. It involves modifying or
correcting the specific conditions of the phenomenon under study, observing the
changes, and interpreting them (Abdulrahman, 2007, p. 474). The researcher followed

several procedures required for the research, including:

Experimental Design

The choice of an experimental design depends on the objectives, conditions, and
variables to be applied. Analyzing the data collected can obtain more accurate, reliable,
and objective results (Raouf, 2001, p.179). Therefore, the researcher opted for a
“partially controlled” experimental design with a post-test. This choice is based on

having two groups: one considered the experimental group (EG) exposed to the
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independent variable (KUD strategy), and the second group serving as the control
group (CG) taught through the conventional method, as shown in Table 1.

Table 1. Experimental design

Group | Equivalence Dependent Independent Post-test
Variable Variable
EG Academic Achievement KUD strategy Academic
Achievement
CG Previous Knowledge Convention | Achievement | gy
Intelligence al method
Population

The study sample consists of female students in the second grade of
intermediate school in affiliated schools of the Directorate of Education, Maysan

Governorate, for the academic year (2022-2023).

Sample

It is a subset of the original population that represents it. The sampling process
involves employing diverse methodologies to select a group of individuals from the
initial population (Al-Dalij, 2010, p.114). A sample of second-grade female students
studying at Al-Khansa Girls’ Intermediate School, affiliated with the Maysan
Governorate Directorate of Education, was used using purposive sampling. Before the
experiment, and due to three sections in the second grade of intermediate school, the
researcher selected two sections using random sampling. Section (A) represents the
experimental group, while Section (C) represents the control group. The experimental
group initially consisted of 38 students, while the control group consisted of 35
students. Four repeaters were excluded from the experimental group, resulting in a
final count of 34 students. Additionally, one repeater was excluded from the control
group, resulting in 34 students. Therefore, the final research sample consisted of 68

female students, with each group comprising 34 students as indicated in Table 2.

Table 2. EG and CG before and after excluding repeaters

Group Section Before exclusion | Repeaters After exclusion
EG A 38 4 34
CG C 35 1 34
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Total 73 5 68

Equivalence of Groups

Before commencing the experiment, the researcher ensured statistical
equivalence between the individuals in both research groups regarding certain
variables, such as previous academic achievement (mid-term), prior knowledge (pre-
test scores), and intelligence. The results indicate their equivalence in all these

variables, as illustrated in Table 3.

Table 3. Statistics of equivalencing groups

Variable Group | Size | Mean | Variance | Calculated | Tabulated | Significance
T T Level
Previous EG 34 71.200 | 122.11 06 2.000
Achievement 'og 34 [ 7164 | 8574
EG 34 34.20 106.50 2.000
Intelligence 0.51 0.05

CG 34 32.94 100

Previous EG 34 13 5.45

0.811 2.000
Knowledge [ g 34 | 125 7.47

Instrument
Identification of the Scientific Content

The researcher identified the scientific content that would be taught to the
students in both research groups over the duration of the experiment, focusing on the
chapters (Taxonomy, how living things are classified, Microorganisms, Plant
Kingdom, and Animal Kingdom) from the science textbook for the second grade of
intermediate school for the academic year (2022-2023). These chapters would be taught
in the first half of the year.

Formulation of Behavioral Objectives
A behavioral objective describes a specific observable behavior or visible
pattern of behavior expected to occur in the learner’s personality as an outcome of
exposure to a particular educational situation or experience (Malham, 2011, p. 59).
After reviewing the general and specific educational objectives of the biology

subject in the second grade of intermediate school, and based on reference sources and
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literature, as well as surveying the opinions of Biology teachers and teaching methods,
the researcher formulated a set of behavioral objectives. One hundred twenty-five
behavioral objectives were formulated and will be taught during the experiment.
These objectives were formulated using observable and measurable behavioral verbs,
and the initial objectives were presented to experts and specialists in teaching methods
to ensure their suitability for the objective level, measuring teaching plans.

The lesson plan varies according to the educational objectives, the teacher’s
skills, school facilities, and the method or strategy adopted in teaching. The plan
includes the main activities or practices implemented during the teaching process
(Shahata & Zeinab, 2003, p. 177).

The researcher prepared daily lesson plans for the topics and subjects to be
taught in the experiment; two exemplary plans were presented for the experimental
and control groups. The plans were judged by several specialists and experts in
curriculum and science teaching methods, in addition to subject teachers. Their

feedback was considered in the preparation of the remaining teaching plans.

Achievement Test

The achievement test is considered one of the most important tools to assess
students” achievement and is widely used in schools. This test is characterized by its
ease of preparation, correction, and implementation (Al-Imam et al., 1990: 59).

The researcher chose to use objective tests with multiple-choice questions
because this type of question has many advantages, including ease of correction and
proximity to thinking skills. The following are the steps involved in preparing for the

achievement test:

Formulation of Test Items

The researcher prepared 40 multiple-choice items for the achievement test.

Test Validity

Test validity indicates the extent to which a test measures what it is supposed
to measure (Al-Ghareeb, 1996: 677). The researcher conducted two types of validity for
the test. The first type is facing validity, which refers to the overall appearance of the
test, such as the type and formulation of the items, clarity, as well as the test
instructions and their accuracy (Al-Imam et al., 1990: 130). The researcher achieved
this validity by showing the test to a team of experts in Appendix 1. Some of the experts

suggested the need to rephrase some items to enhance their clarity.
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The other type of validity is content validity, which indicates the degree of
alignment between the test items, the curriculum content, and specific teaching
objectives (Rodney, 1985: 171). The researcher achieved this by preparing the test
blueprint, which revealed that all the achievement test items obtained a percentage of

100%. Thus, the test can be considered valid in terms of its items.

Test Specifications
It is a detailed plan that includes the main topics of the curriculum content and
indicates the emphasis given to each part of the content, as well as the number of
questions allocated to each part (Adh-Dhahir et al., 2002: 80). The researcher prepared
a comprehensive test blueprint for the five chapters in the science textbook for the
second grade. Bloom’s taxonomy was used to classify the cognitive domain into three
levels: remembering, understanding, and applying. Refer to Table 4 for the test
blueprint. The preparation of the test blueprint is considered one of the requirements
for content validity. The researcher used the following steps to prepare the test
blueprint.
A. Calculating the importance ratio of the content to the topic according to
the following formula:
B. Importance ratio of content to topic = (Number of sessions required to
teach the topic / Total number of sessions) x 100.
C. Calculating the importance ratio of the behavioral objective according to
the following formula:
D. Importance ratio of behavioral objectives = (Number of behavioral
objectives for each domain / Total number of behavioral objectives) x 100.
E. Calculating the number of questions per content or chapter according to
the following formula: Number of questions per level = (Total number of
paragraphs x Relative importance of the content) / 100.
F. Calculating the number of questions per cell according to the following
formula: Number of questions per cell = (Total number of questions for

the specific domain x Ratio of the behavioral objective) / 100.

Table 4. Test specifications

Ser. | Ch | Lessons | Importance | Weight of behavioral objective | Number of test items

% Rememb | Understan | Appl | Remembe | Understand | Appl
er d y r y
% % %

— o ~ O
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1 5 2 8 6 5 1 1 1 1 3
2 6 5 21 4 6 3 3 4 1 8
3 7 7 29 17 23 8 4 6 2 12
4 8 4 17 5 6 3 3 3 1 7
5 9 6 25 11 20 7 3 5 2 10
24 100 43 60 22 14 19 7 40
Reliability

Reliability indicates the extent to which a test produces consistent, similar, or
identical results when administered multiple times under similar or comparable
conditions. The reliability of a test is influenced by its length, with greater reliability
achieved when the test contains more items. After administering the test to the pilot
sample, the researcher calculated the test’s reliability coefficient using the Kuder-
Richardson 20 formula, which is used to assess the reliability of multiple-choice items.

The reliability coefficient was found to be 0.87.

Pilot Application for Achievement Test

A survey application was conducted to confirm the clarity and validity of the
test items and to statistically analyze the items (calculating the difficulty index, item
discrimination power, and the effect of incorrect alternatives for each item).
Additionally, the test’s reliability was examined by administering it to a comparable

sample of students from Al-Furat Girls” School, consisting of 100 students.

Statistical Analysis of Test Items

Determining the Difficulty Index:

The difficulty index is defined as a measure that identifies the percentage of
students who answered a specific item incorrectly on the test. Retaining a question or
item is recommended if its difficulty index falls within the range of 20% to 80% (Al-
Kubaisi, 2007: 170). According to studies, items with a difficulty index ranging
between 20.0 and 80.0, with a mean value of 50.0, are considered acceptable. In
contrast, items below 20.0 or above 80.0 are advised to be modified, deleted, or
replaced with other items (Ouda, 1999: 129). After calculating the difficulty index for
each item in the test using the specified formula, it was found that the difficulty index
values ranged from 0.38 to 0.72, indicating that all test items were acceptable and

suitable for administration.
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Item Discrimination Power

The discriminating power of each of the items in the test can be calculated by
determining the difference ratio between the number of students who answered
correctly in the upper group and the lower (or lower) group, divided by the number
of students in one of the two groups. The minimum acceptable value for item
discrimination power is when the discrimination coefficient equals 20.0 or higher. The
values of the item discrimination coefficients for the test items ranged from 0.33 to 0.59
(Az-Zaher et al., 2002: 130).

Effectiveness of Incorrect Alternatives (Distractors)

Distractors should be attractive to examinees, especially those in the low-
performance group. When the distractor represents the incorrect answer, it is assumed
that weak students will choose it. A good and effective distractor is the alternative that
has a significant negative attractiveness coefficient. Therefore, any alternative not
chosen by any examinees should be reviewed, developed, or replaced, or it should
have a positive or zero attractiveness coefficient (An-Nabhan, 2004: 204). After
counting the effectiveness of the incorrect alternatives, it was found that they attracted
more students in the lower group than in the upper group. Based on this, it was

decided to retain these alternatives.

Experimental Application

The researcher experimented in the first half of the 2022-2023 academic year.
The experiment was conducted only after the researcher had fulfilled all the
requirements for experimenting. These requirements included selecting two groups
and ensuring their equivalence. The researcher also determined the scientific material
to be studied.

Statistical Methods:
The researcher utilized the following statistical methods to analyze the results:
1. Z-test for two independent equal samples
The test was used to determine the equivalency of the experimental and control
groups regarding previous achievement in science, including the intelligence level and
prior knowledge test.
2. Item Difficulty Index
This equation is used for objective items in tests. Therefore, the researcher
employed it to calculate the difficulty of the items in the achievement test.

3. Item Discrimination Index
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This equation calculates the discriminatory power of items in the achievement
test.
4. Effectiveness of Distractors
It was used to calculate the effectiveness of incorrect alternatives (distractors)
in the test items.
5. Coefficient of Agreement (Cooper’s Formula)
It refers to calculating the coefficient of agreement using Cooper’s formula.
6. Effect Size for Calculating the Impact of the Independent Variable on the
Dependent Variable According to the Following Equation.
Formula (Kuder-Richardson 20)
8. Effectiveness (Gain Score Formula)

It refers to the effectiveness of the gain score formula.

Presentation of Results

After completing the research experiment, which followed the steps outlined in
the previous chapter, the researcher analyzed the collected data. The purpose was to
evaluate the impact of the KUD (Knowledge-Understanding-Application) strategy on
the academic achievement of second-grade female students in the subject of Biology.
Additionally, the researcher aimed to test the research hypothesis and determine if the
findings supported or rejected the hypothesis.

To test the null hypothesis, which suggests that there is no statistically
significant difference (at the 0.05 significance level) between the mean achievement
test scores of the experimental group students taught using the KUD strategy and the
mean scores of the control group students taught using conventional methods in the
achievement test, the final achievement test results of both groups were compared.

Upon analyzing the data, it was observed that the experimental group students
achieved a mean score of 30.51 with a variance of 12.3. On the other hand, the control
group students achieved a mean score of 25.70 with a variance of 42.8. By conducting
an independent samples t-test to examine the significance of the differences between
these means, it was determined that there were statistically significant variations

between the two groups. This finding is illustrated in Table 5.

Table 5. Statistics of the T-test for two independent samples

T value
Significance
Computed Tabulated Level

Group Size Mean Variance FD
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EG

34 30.51 12.3
66 3.76 2.00 0.05

CG

34 25.70 42.8

The findings presented in Table 5 demonstrate that the calculated t-value (3.76)

surpasses the tabulated t-value (2.00) at a significant level of 0.05 and with 66 degrees

of freedom. These results indicate a statistically significant distinction between the

mean scores of the two groups in the study, with the experimental group performing

better than the control group. Therefore, the null hypothesis was rejected, and the

alternative hypothesis was accepted, indicating a statistically significant difference

between the mean scores of students in the experimental group taught Biology using

the KUD strategy and those in the control group taught using conventional methods

in the final achievement test.

Interpretation of the Results

1. The KUD strategy has proven to be effective in capturing the attention of female

students and motivating them towards the scientific subject, enhancing their
learning process better than the conventional method. Interaction among the
students in the experimental group was observed during the distribution of
activity sheets by the researcher, which were used to assess their understanding
of the topic and enable them to ask questions and receive feedback on their
inquiries.

The use of the KUD strategy contributed to addressing individual differences
and variations among the students, considering the diverse sources and types
of these differences, which manifest in various aspects such as interests,
attitudes, and abilities. The KUD strategy allows for content and activity
adjustments based on the different needs and abilities of the students, thereby
facilitating better learning outcomes.

Implementing the KUD strategy facilitated the development of cognitive
structures in the students by providing a collaborative learning environment
within diverse groups, where dialogue and discussion ensured the learning of
each student in the group.

These findings are consistent with several previous studies, such as Al-Rubaii

(2015), Al-Azzawi (2017), and Al-Saadi (2021), despite differences in the environment,

gender, educational level, and subject matter.

Conclusion
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Based on the results obtained, the following conclusions can be reached:

1. The KUD strategy has proven effective in teaching Biology to second-
grade students, leading to improved academic achievement.

2. The KUD strategy has an impact on the development of scientific
thinking.

3. Teaching according to the KUD strategy contributed to students taking
responsibility for their learning and relying on a strong knowledge
structure, thereby enhancing their acquisition of scientific concepts.

Recommendations:

In view of the current research findings and conclusions, the recommendations
below are suggested:

1.

Suggestions

Organizing seminars and workshops for teaching Biology using the
KUD strategy across all educational levels, as it has shown effectiveness
in improving scientific achievement.

Encouraging the use of the KUD strategy by Biology teachers, as it
focuses on activities, instructional methods, and modern techniques,
helps create a democratic learning environment and fosters
interpersonal relationships in the classroom, thus raising students’
scientific achievement.

The Ministry of Education and its directorates should organize training
courses for Biology teachers to familiarize them with modern teaching
strategies and their implementation in their schools.

The researcher proposes to carry out the following studies:

1.
2.

Conduct a similar study on other subjects.

Conduct a similar study on different educational levels and both
genders.

Conduct a similar study on other variables such as different thinking
styles (visual, contemplative, etc.), scientific attitudes, problem-solving
skills, etc.
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