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Abstract

This research in Iraq deals with the study of the effect of teaching mathematics using the combination of Wheatley's A and Hands
and Minds models on firstyear intermediate female students. The research included (80) firstyear intermediate female students,
who were randomly selected to represent Section (A). The subject was taught using Wheatley 's A and Hands and Minds models,
while Section (C) was taught using the traditional method. The researcher implemented the study during the first semester of the
academic year 2022025, and a multiplechoice achievement test in mathematics was conducted to verify the validity of the results.
Reliability was extracted using the " T test " For two samples "on a sample of (80) Student, the research results showed that there
is a statistically significant relationship between the study variables, In light of the findings, a set of recommendations was
presented to enhance the possibility of abstracting mathematics using various strategies. The researchers also suggested future
research.

Keywords
Wheatley Model, Hands and Minds Model, Abstract Mathematics, Analysis

1. Introduction

primary stage, which relies on multiple techniques related to
basic concepts and principles, leading to poor performance.
[21].

In the context of analyzing the results of the sixthgrade pri-
mary school general examinations (first term), researchers
noted that the lowest scores were often in mathematics. This
raises concerns and calls for an investigation into the causes
of poor academic achievement in this subject. Therefore, it has
become necessary to study the influencing factors and devise

1.1. The Research Problem

Mathematics is a complex, sequential subject, requiring an
understanding of basic concepts and results. Learners must be
familiar with the basic concepts, principles, and main ideas
related to the topics, which necessitates the pursuit and use of
diverse intellectual approaches. Any decision in this context
will directly impact problemanalysis skills. Memory still
struggles with comprehending mathematics, especially in the
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ways to improve students' performance in mathematics by en-
hancing their understanding of basic concepts. This requires
focusing on developing their critical thinking skills, which
helps them better engage with the academic content. It is also
important to emphasize the importance of providing appropri-
ate support to students to ensure better results in this subject
[20].

Abstract Strategies and Realities addresses multiple models
of abstraction, focusing on how surface structures shape spe-
cific claims based on sound foundations. This begins by di-
recting efforts toward developing internal models using sur-
face criteria.

Wheatley presents three basic indicators: superficiality,
presentation, and taste. He also follows certain models that in-
dicate that Wheatley defines the form and method of presen-
tation by offering general guidelines. Researchers have seen
the importance of research regarding the dialectic between
models and fictional themes, focusing on their attempts to in-
tegrate these elements with models of kinetic narrative, which
contributes to the development of mechanisms for analyzing
ideas, superficiality, and processing taste. [22].

The aim of this research is to explore the various aspects of
the options available in the field of mathematics, where com-
plex concepts are sometimes used to explain certain phenom-
ena. Throughout the study, emphasis was placed on a set of
methods such as analysis, correlation, and evaluation, which
represent essential tools for understanding mathematical top-
ics.

The researchers decided to develop specific strategies based
on integrating different theoretical models, with a focus on de-
fining the roles of both teacher and student, whether in the
context of direct instruction or through study groups. These
strategies are organized sequentially to achieve the desired
learning objectives.

These efforts are likely to contribute to enhancing under-
standing of mathematical topics, which will positively impact
the educational process. This research also serves as a blue-
print for clarifying the mechanisms of teaching mathematics
in different contexts. In this context, the researcher has in-
cluded a set of research questions that will guide their study.

What is the effect of integrating the Wheatley and Hands
and Minds models in teaching mathematics and their impact
on the achievement of firstgrade middle school students?

1.2. The Importance of the Research

Mathematics is considered one of the fundamental founda-
tions of any scientific progress, and it plays a vital role in de-
veloping critical thinking skills. It occupies a prominent posi-
tion among the basic sciences for several reasons, including
that its study contributes to shaping students' mental abilities
and developing higherorder thinking skills that enhance the
study of other sciences. In addition, the practical and theoret-
ical applications of mathematics are essential in everyday life,
making it a vital tool in meeting future challenges. With the

rapid developments in the world of science and technology,
mathematics has become an integral part of scientific research
and is increasingly used in multiple fields, both in scientific
applications and in everyday life. Therefore, it is imperative
to focus on improving teaching and learning methods in this
field. [23].

In evaluating general phenomena, especially in mathemati-
cal fields, it is essential for the user to adapt to ongoing
changes. No update or change in any field occurs without in-
depth study regarding the paths of future developments. There
must be interaction in every field, and we must be aware of
the causes of disintegration and sudden changes in broad edu-
cational contexts. [19].

Every teacher must strive to achieve the highest levels of
understanding and comprehension among students, enabling
them to engage with curricula and life contexts intelligently
and effectively. They must seek new methods and approaches
to achieve the desired goals, and some educational approaches
must be tested to simplify and protect concepts. [18].

Enhancing imaginary characters in teaching and learning
represents an effective mechanism for abstracting mathemati-
cal concepts, using appropriate and effective abstraction tech-
niques. This research examines teaching strategies and meth-
ods, with researchers and students focusing on the application
of these techniques to abstract mathematical concepts.

models include the use of experiments, questions, and in-
teractive activities, in addition to active learning models.
These methods aim to expand students' understanding and en-
hance their ability to view concepts from different perspec-
tives. [16].

When using active learning strategies, information is orga-
nized into groups, each representing a particular perspective.
These groups can be complementary or interconnected, mak-
ing it easier for students to gain a deeper understanding of
mathematical concepts.

The results of previous studies in various tests have proven
the effectiveness of strategies in analyzing data using a variety
of methods. Among other models in experiments, Wheatley's
living model is considered an example of a model that focuses
on deepening to enhance understanding or improve records.
This model contributes to the indepth analysis of data and en-
hances understanding of phenomena related to evaluating out-
comes in life, leading to the achievement of desired goals.
These models have also been used in applications related to
improving performance and the efficiency of outcome evalu-
ation [17].

Researchers have shown that numerous psychological stud-
ies and research have recommended enhancing abstract facts
in general, and abstract mathematics in particular, by utilizing
generalizing figures and modern models. One such study was
conducted in 2020 at Mutah University.

In another context, the research aims to shed light on the
experience of female high school students, who suffer from
academic, psychological, and social pressures and problems,
in addition to a general lack of understanding and opinions,
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which can impact their academic achievement. [9].

Based on the Above, the Current Research Addresses the
Following Points.

This research deals with the topic of integrating models. In
mathematics, it seeks to enhance their abilities in secondary
school and beyond.

The research aims to explore modern strategies that rely on
the use of advanced educational models and methods that are
in line with individual differences, which contributes to acti-
vating the role of students. In the learning process.

The research also includes a theoretical and applied analysis
of specific topics, with a focus on the integration mechanism
and the application of abstract strategies through analyzing ab-
stract concepts related to the Wheatley model and the hands
and minds.

1.3. Research Objective

The research aims to identify the effect of integrating the
Wheatley model and the hands and minds model on mathe-
matics achievement among firstyear middle school female
students.

1.4. Research Hypothesis

The researcher put forward the following hypothesis:

"There is no statistically significant difference at the signif-
icance level (0> 0.05) between the average mathematics
achievement scores of seventhgrade female students who
studied according to the strategy of integrating Wheatley's
model and hands and minds and seventhgrade female students
who studied according to the traditional method."

2. Research Limits

This research is limited to:

Time limits: Firstyear middle school students in mathemat-
ics.

Population boundaries: secondary records and statistics of
the general planning survey have been comprehensively pre-
pared.

Demographic boundaries: First statistical report for the year
2022025.

Educational Frontiers: Statistical Reports (First, Second,
Third, etc.) for Mathematics for the Academic Year (2025)
Sixth Edition.

2.1. Terminology Analysis

Hands and Minds Model

“The teaching and learning model is considered a means of
employing the learner’s senses, as it contributes to developing
his mental skills while performing various activities related to
research and investigation processes, with the aim of achiev-
ing his d goals” [15].

The researcher defines it as: “An educational model that
includes specific and sequential steps during the presentation
of a mathematics lesson to fourthgrade primary school stu-
dents (the experimental group), which enables students to use
manual and mental skills together in learning mathematics
through their interaction with manual activities using their
various senses.”

Wheatley Model

This model is considered one of the methods of construc-
tivist theory which It relies on group work. It allows learners
to build meaningful understanding by linking prior knowledge
to newly learned information. This strategy begins by present-
ing a real problem facing learners, which is then analyzed and
appropriate solutions sought using the acquired knowledge
and skills. This strategy consists of three basic elements: tasks,
collaborative group work, and participation [14].

The researcher defined this model procedurally as a
teachinglearning model that focuses on developing an instruc-
tional plan that begins with the teacher presenting the topics
of a fourthgrade mathematics unit in the form of authentic
tasks that include problems. Students begin by thinking about
these problems and searching for solutions through engaging
in activities within small, cooperative groups. The process
ends with all groups participating in a discussion and evalua-
tion of their findings under the teacher's supervision.

Collection

It is the amount of knowledge that the learner acquires from
the lesson, and it is measured by the score he obtains on the
achievement test prepared for this purpose [12].

The researcher defines it procedurally: What students learn
is considered the result of what they have studied systemati-
cally. This is measured by the total score they obtain based on
their responses to the items on the achievement test designed
for this purpose. [10].

Theoretical Background and Previous Studies:

1. Theoretical Background

2. The Hands and Minds Model

The Hands and Minds model belongs to constructivist the-
ory, which relies on students' interaction with their peers and
their environment during the active learning process. In this
context, the teacher's role is that of a guide and facilitator, as
learning is viewed as a positive process, and students are built
upon this as active learners, helping them construct their own
understanding rather than receiving readymade knowledge
from the teacher [13].

Constructivism emphasizes the importance of the student's
role in constructing and shaping knowledge, and views learn-
ing as a dynamic process that adapts to how new experiences
or knowledge interact with prior knowledge in the learner's
mind. Prior experience is modified and complemented by new
knowledge within the framework of personal and social inter-
action that the student engages in within the learning environ-
ment [11].

The basic principles on which the Hands and Minds model
is based are:
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Knowledge is available to everyone.

Learning requires the interaction of the mind with the
senses.

Children should be trained from an early age to observe,
experiment, analyze, and draw conclusions.

Developing the student’s abilities and intelligence.

Students practice manual activities. [1].

Objectives of the Hands and Minds Model:

The Hands and Minds model aims to achieve the following:

Students observe things concretely through their five senses.

It gives students the opportunity to present diverse ideas
and discover their mental skills.

Students learn to dialogue in a logical manner to discuss
their ideas, which helps them build their knowledge.

Students acquire scientific concepts, scientific and mental
skills, and scientific thinking, which contributes to raising
their oral and written level.

Stages of the Hands and Minds Model:

The Hands and Minds model presents scientific material in
the form of simple, handson activities, utilizing students'
senses and working to unpack them together. This model con-
sists of four main stages identified by [2]. as follows:

Stage One: How to Get Started:

At this stage, the teacher poses questions to stimulate stu-
dents' thinking, allowing them to express their prior experi-
ences and knowledge related to the lesson topic. It also pro-
vides them with ample space to freely express their ideas, even

if they are incorrect. This stage represents one of the essential
roles of both the teacher and the students.

2.2. Research and Discovery

The teacher divides students into small working groups,
each consisting of 3 to 6 students. Students engage in a variety
of scientific and practical activities. Group work may be ac-
companied by increased student voices. This is not considered
an obstacle, but rather a catalyst for idea generation.

2.3. Building Meaning

At this stage, the attributes represented are gathered into a
specific group, and students are analyzed during the research
and discovery phase. Emphasis is placed on the ideas and re-
lationships that arise from comparisons between different re-
sults, leading to proposed solutions. This stage is extremely
important.

3. Expanding Knowledge

At this stage, students connect new ideas and information
with previous ideas. They also apply the new ideas they have
discovered to reallife situations [3].

The stages of the model can be expressed as follows:

Second: Wheatley model

Figure 1. Stages of the hands and minds model (prepared by the researcher).

This model is based on constructivist theory, which is based
on the fundamental premise that the learner creates or con-
structs his or her own understanding and knowledge based on
his or her personal experiences. The learner uses these experi-
ences to interpret the ambiguity of the surrounding environ-
ment or to solve problems. Constructivism has led to the im-
position of a new philosophy in teaching and learning, which

has changed the roles of teachers, making it necessary for
them to make a continuous effort to develop their professional
skills to understand the principles of constructivism [5].
Some argue that the nature of a constructivist learning en-
vironment focuses more on learning than teaching, encourag-
ing students to engage in discussions with their peers and pro-
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moting collaborative learning. It also emphasizes the im-
portance of reallife situations in which learning occurs, mov-
ing away from theoretical or abstract teaching that lacks prac-
tical application. Instead, the focus is on field experience as
the primary source of educational activity, given its effective
role in the learning process [4].

Teaching Steps According to Wheatley's Model

Based on the components of this model, learning follows
the following steps:

Identify prior knowledge: The teacher begins by assessing
what the students already know by asking some questions re-
lated to the lesson or presenting activities related to the lesson
topic, while recording the students’ opinions on the board.

Divide the students into groups: Small groups are formed,
each of which includes an outstanding student, an average stu-
dent, and a lowachieving student.

3.1. Students Are Given Tasks That Include
Problems They Must Solve

These tasks can be practical or in the form of inquiries or
questions that require them, after understanding the require-
ments, to discuss ways to solve them [6].

During group work, the teacher monitors the dialogue and
discussions taking place between individuals, encouraging
them to think and offering assistance when needed without di-
rectly providing the correct answers. He also offers hints if he
notices that some groups are having difficulty completing the
task.

Each group presents the solutions, results, or interpretations
they have reached, and then a discussion is opened to deepen
understanding, build clear explanations, and clarify concepts
and principles. The teacher manages this discussion among the
students, and finally, he or she accurately presents the concept
and formulates the principle in a conventional form. [7].

Characteristics of the Wheatley Model

The Wheatley Model Has Several Main Characteristics,
Which We Summarize as Follows:

Lessons are organized around real educational problems or
tasks, or social issues that are meaningful to students, making
these problems a central focus of the teaching and learning
process.

Students bear primary responsibility during the learning
process, investigating the problems they encounter and engag-
ing in investigative activities to reach solutions. While the
teacher acts as a facilitator and guide, the bulk of the learning
process falls on the students.

This model contributes to enhancing the concept of
selflearning and contributes to developing many social skills,
such as communicating with others, persuading others using
arguments and evidence, respecting different opinions, and
listening to colleagues.

Wheatley’s model focuses on enhancing students’ confi-
dence in using and applying what they learn in life situations

(8].

3.2. Previous Studies

This section includes a review of previous studies, some of
which relate to models of hands and minds, while others ad-
dress mathematical communication. The researcher presented
indicators and implications for these studies, and then ex-
plained their benefits as follows:

A. Previous Studies That Dealt with Models of Hands and
Minds

“The effectiveness of the hands and minds model in enhanc-
ing the tendency towards manual work and decisionmaking
related to chemistry achievement among firstyear secondary
school students [17].”

The aim is to identify the effectiveness of the hands and
minds model in developing the attitude towards manual work,
decisionmaking, and chemistry achievement among firstyear
secondary school students.

The research sample consisted of (76) students divided into
two groups (43) students for the experimental group, (33) stu-
dents for the control group. When using statistical methods,
the following resulted There is a statistically significant dif-
ference at the significance level (o = 0.01) between the aver-
age scores of the students of the experimental group and the
control group in the postapplication of the scale of attitude to-
wards manual work in favor of the experimental group.

There is also a statistically significant difference at the sig-
nificance level (o = 0.01) between the average scores of the
students of the experimental and control groups in favor of the
students of the experimental group in the postdecisionmaking
skills test.

In addition, there is a statistically significant difference at
the level of the t test, the adjusted gain ratio, and the effect size
for the manual work attitude scale, the decisionmaking skills
test, and the experimental achievement test for the first sec-
ondary grade.

B. Previous Studies That Dealt with Wheatley’s Model

Using Wheatley's model (problemcentered learning) in
teaching the unit of ratio and proportion on academic achieve-
ment and attitude towards mathematics among sixthgrade pri-
mary school students [12].

This study was conducted in the Kingdom of Saudi Arabia
and aimed to explore the effect of using Wheatley's model
(problemcentered learning) in teaching a unit on ratio and pro-
portion on academic achievement and attitudes toward math-
ematics among sixthgrade primary school students. The re-
searcher adopted an experimental design that included two
equivalent groups. The study sample included 60 sixthgrade
primary school students, divided into two equal groups. The
experimental group studied the unit on ratio and proportion
using Wheatley's model, while the control group studied the
same unit using the traditional method. The researcher used a
set of statistical tools, including the difficulty coefficient,
analysis of variance, Cronbach's alpha coefficient, and Holsti's
equation. An achievement test and an attitude scale were also
used. The results of the study showed a statistically significant
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difference between the mean scores of the experimental and
control groups on the achievement test, in favor of the exper-
imental group.

Search Procedures

To Achieve the Research Objectives, the Researchers Re-
lied on the Following Procedures.

4. Choosing the Experimental Design

The researchers chose the appropriate experimental design
for the study group, which includes a specific test to analyze
what is appropriate to the research topic, and achieves the ob-
jectives explained below:

Table 1. Experimental design for the research.

The group The independent variable is teaching according to Posttest dependent variable

Experimental Integrating the Hands and Minds Model

Officer The usual way

4.1. Selecting the Research Sample

A sample of secondyear secondary school students from
AlShorouk School was selected, and the research experiment
was systematically implemented. The aim of the research was
to study the impact of implementing the experiment on aca-
demic achievement.

Scholastic Aptitude Test

Scholastic Aptitude Test

Section (A) was chosen as an experimental sample, while
Section (C) was chosen as a control sample, with the exclusion
of students who did not achieve good results in previous tests
to avoid the influence of negative factors. The research sample
consisted of (80) female students, who were randomly distrib-
uted into the two classes, as shown in Table 2 below:

Table 2. Details of the research sample.

f f f
the school The group The branch Number o st}ldents failed students Numb.er of students after
before exclusion exclusion
AlShorouk Second- Experimental A 41 1 40
ary School for Boys Officer C 45 5 40
86 6 80

4.2. Equivalence of the Two Research Groups

The researchers were assigned to conduct procedural equiv-
alence in variables believed to affect and control the results of
the experiment. This concerned the academic achievement of
sixthgrade primary school students in mathematics during the

2024-2025 academic year, in addition to the storytelling score.
The arithmetic mean and standard deviation of the students'
scores were extracted for each of the aforementioned variables.
The ttest for the two research groups was also determined for
each of the aforementioned variables. The results are listed in
the following table:

Table 3. Results of the equivalence procedures between the two research groups.

Variables The group number arithmetic mean
Experimental 40 159,525

The age
Officer 40 155,375

Average Experimental 40 71,575

standard deviation  The calculated sig significance value
7.5718
0.577 0.565
6,194
11,622 1.406 0.164
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Variables The group number
Officer 40
Experimental 40

Mathematics
Officer 40
Experimental 40

1Q

Officer 40

arithmetic mean

75,150
72,800
77,100
18,675
19.6

standard deviation = The calculated sig significance value

11.107
15,825
1.301 0.197
13,675
5,708
8375 0.577 0.565

The results of the previous tables indicate that the probabil-
ity value (sig) for each of the equivalence variables was
greater than the significance level a = 0.05, which means that
there is no statistically significant difference between the
means of the students of the experimental and control groups
for each variable. The equivalence of the students of the two
groups was also verified using a single regression line for the
experimental principle.

The readiness hypothesis for the study variables was veri-
fied through the following procedures:

Use of reliable measurement tools related to the analysis
test for the thighs of the research group.

Verifying the research variable by analyzing the experi-
mental group with treatment for the students of the two groups,
as it began on (10/10/2024) and ended on (10/1/2025), taking
into account the equivalence between the two groups.

Variables of my research group:

There was no interference or change in the research process
related to students transferring to another school, postpone-
ment, or change of school, as the experiment was imple-
mented in the first semester.

To implement the experiment fairly, the researcher agreed
with the school administration to organize the distribution of
classes for the mathematics teachers in the research group at
close times, with the duration of each class being (20) minutes.

The evaluation examines the external factors of the follow-
ing processing variables:

The experiment demonstrated an impact on the lives of fe-
male students at one school. The study was selected from a
single school due to its conducive environment and the avail-
ability of facilities that contributed to supporting secondary
school students, such as quiet, ventilation, and lighting. The
study also focused on the impact of the conducive environ-
ment.

The researcher studied the experimental and control exper-
iments according to the experimental plans and sound models,
with the integration of Wheatley's model and the control for
the experimental group and the regular control group.

The researcher studied the content of the mathematics text-
book for the first intermediate grade (20082009) by analyzing
the approved version for the year 2008, within the framework
of a research project aimed at abstracting the data of the fe-
male students of the research group.

4.3. Research Components

The process of verifying the quality of research and its top-
ics includes several elements, including:

4.4. Analysis of the Core Standards

The core standards in Chapters 1, 2, and 3 of the firstgrade
mathematics textbook were analyzed.

4.5. Formulating Educational Objectives

The researchers formulated (300) educational objectives
based on an analysis of the first three criteria, where the ob-
jectives represent 10%, 20%, and 30% of the total objectives.

C Preparing abstract plans: An abstract plan was prepared
for the experimental group according to the strategy of inte-
grating the Whitley model and hands and minds, where 20 ab-
stract plans were developed, which were previously men-
tioned in the statistical analysis.

A model of an abstract plan based on conventional mega-
plans was also run. The model was tested on a sample of par-
ticipants to clarify my current views and the extent to which
the results were consistent with the abstract plans according to
the strategy adopted for the experimental group and the con-
ventional megaplans for the control group, and with their suit-
ability to the demographic objectives. Necessary adjustments
were made based on my views.

The remaining abstract plans were also prepared according
to the rapid model, with 20 plans developed for each group,
making them ready for implementation.

4.6. Preparation of the Achievement Test

The researcher developed an achievement test in mathemat-
ics for the first intermediate grade, consisting of eight optional
items. These items were distributed according to specific cri-
teria aimed at achieving the cognitive and skill objectives of
the target group. The validity and reliability of the test were
verified by applying it to a sample of 100 students, with the
results showing that all items achieved an acceptable level of
validity and reliability. The difficulty coefficient for each item
was also calculated, and the difficulty rate ranged between 8%
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and 20%. To confirm the test's reliability, the Kuder Ritterson
equation was used, reflecting the test's effectiveness in meas-
uring students' level of academic achievement.

5. Inactive

Preparing the Achievement Test: The researchers developed
an achievement test in mathematics for the first intermediate
grade, consisting of eight optional items. These items were
distributed according to specific criteria aimed at achieving
the cognitive and skill objectives of the target group. The va-
lidity and reliability of the test were verified by applying it to
a sample of 100 students, with the results showing that all
items achieved an acceptable level of validity and reliability.
The difficulty coefficient for each item was also calculated,

and the difficulty level ranged between 8% and 20%. To con-
firm the test's reliability, the Kuder Ritterson equation was
used, reflecting the test's effectiveness in measuring students'
academic achievement.

Study results and discussion:

The research hypothesis was verified, which states: “ There
is no statistically significant difference at the significance
level (0> 0.05) between the average mathematics achievement
scores of seventhgrade female students who studied according
to the strategy of integrating the Wheatley and Ska’a model,
and seventhgrade female students who studied according to
the traditional method.”

The researcher analyzed the minimum and standard devia-
tion of the scores of the students of the two groups in the
achievement test. The independent sample t test was applied,
and the results were included in the following table: Table 4.

Table 4. Test results of the two groups.

homogeneity
arithmetic  standard
The group number . .
mean deviation
Levene's test
empiricism 40 350.14 3.1568
0.167
The officer 40 12,825 3.463

The current results indicate that the statistical significance
value (sig) for the sample homogeneity test reached 0.684,
which is greater than 0.80, indicating that the sample is homo-
geneous. The sig value for the ttest also indicates 8.22, which
is less than the critical value of 8.80, which leads to a reduc-
tion in the level of qualitative error. This means that there is a
statistically significant difference between the mean scores of
the students in the experimental group and the control group
in the achievement test.

The results also indicate that the effect size was small in the
context of the effect of experience on achievement. These
findings are consistent with previous studies by Hands and
Minds and Wheatley, which showed similar effects on
achievement variables. The researchers attribute these results
to potential errors in measuring variables, calling for further
studies using accurate measurement tools to deepen under-
standing in this area.

This method aims to enhance students' understanding. For
academic subjects, this helps them improve their performance
on tests. The bell also focuses on providing basic information
on how to apply the required skills in the student 's context,
which positively impacts their answers on achievement test
questions. This, in turn, contributes to student excellence. In
classrooms, where their role is effective and influential in
achieving academic success.

Conclusions: Based on the previous study, the researchers

Effect size
The cal- Significant
. culated value sig
sig Eta square effect
0.684 2,058 0.43 0.052 small

reached the following conclusions:

The student's role in dealing with negative data was clear in
the classroom, as her academic achievement was excellent.

The student was able to integrate the study plan with
Wheatley's methods under the teacher's guidance, which con-
tributed to enhancing the understanding of her classmates in
various subjects. This positively impacted the retention of in-
formation in innovative ways, helping to reduce academic ob-
stacles.

The challenges facing the educational environment are rep-
resented by the need to improve classroom conditions and en-
hance interactive activities, as Wheatley's methods contrib-
uted to guiding students. Towards critical and creative think-
ing in the classroom, which made the student more able to fol-
low the lesson topic in a positive way.

In light of the research results, some recommendations were
presented, including:

Improving mathematics teaching methods: by focusing on
interactive teaching strategies that contribute to integrating
educational models.

Wheatley and Hands and Minds seek to activate the stu-
dent's role in the lesson.

The argument for creativity and experimentation in general
nature includes holding experimental courses for mathematics
teachers, focusing on the Wheatley model and the hands and
minds, how to apply it, and the mechanism for integrating
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them using an abstract strategy to abstract mathematical topics.

Recommendations: Based on the results of the current re-
search, the researchers suggest conducting the following stud-
ies:

Study the effect of integrating Wheatley and Hands and
Minds models in abstract mathematics on the acquisition of
basic concepts by thirdyear middle school female students.

Evaluating the integration of Wheatley's and Hands and
Minds models in abstract mathematics and its impact on the
development of critical thinking among firstyear secondary
school female students.
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