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Abstract

Teachers' teaching practices play a significant role in understanding the mechanisms and
strategies for student's mathematics learning. To keep pace with technological development,
educational institutions invest in modern teaching aids and technologies to push the
educational process to achieve its goals and face challenges. This study aims to verify the
possibility of developing methods for teaching mathematics and raising the level of academic
achievement among preparatory school students by using some technological applications to
teach mathematics. Therefore, in this study, we seek to investigate the impact of using
technological programs and applications in teaching mathematics. The study's results indicated
positive, statistically significant effects on the increase in the level of mathematics achievement

when using technological applications in teaching mathematics.

Key Words: Digital learning, educational applications, gamification, interactive whiteboards,

Quiz (Nearpod).
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1. Introduction: —

The contemporary period is marked by

significant  scientific and technological

advancements, particularly in education.
Embracing these technological innovations is
crucial, given their capacity to enhance the
educational process and yield remarkable
outcomes. Educational institutions recognize
the need to integrate these advancements
into tailored learning environments that
cater to students' diverse abilities and traits,
aligning with the demands of the times.
Modern technologies reshape various aspects
of life and transform educational settings
from traditional to electronic formats.
Initially hailed as a panacea for educational
challenges, e-learning has
encountered familiar issues inherited from
traditional ~ methods, including rigid
curriculum, content delivery, and teaching
methodologies. Despite its electronic nature,
e-learning often replicates the inflexibility of
traditional education. A prevalent issue in e-
learning is the static presentation of content,
disregarding individual learners' needs and
preferences. Extensive research confirms that
students vary in their learning speeds and
possess distinct physiological, cognitive, and
emotional traits. Hence, personalized
learning tailored to each learner is imperative
for fostering a  sustainable society.
Recognizing this imperative, the scope of
environments  has

electronic  learning

expanded to encompass student

characteristics, learning styles, and strategies.
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Adaptive learning technology has emerged,

empowering students to pursue diverse

educational pathways aligned with their

unique attributes and learning pace.

The rapid advancement of technology and
the contemporary information revolution,
often called the digital revolution, have
profoundly influenced various aspects of the
educational system. These developments
have particularly impacted the roles of
educators and learners and the execution of
educational tasks within the classroom.
Numerous technological innovations have
surfaced in education, including information
communication

networks and modern

technologies for teaching and learning
purposes. This evolution has led to new
learning environments that transcend the
conventional classroom setup. In today's
digital age, education with technology has
assumed increasing significance, offering
novel avenues to enrich learning experiences.
Technology can complement and enhance
traditional educational methods, fostering
more interactive and captivating learning
environments. An essential advantage of
technology in education lies in its capacity to
accommodate diverse learning styles and
individual needs. Digital platforms enable
personalized learning experiences, adaptive
assessments, and immediate feedback, all
integral to effective

(Means et al., 2009).

learning processes
Moreover, technology
collaborative

fosters learning and
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communication among students and
educators, transcending geographical
limitations and granting access to vast

resources and expertise (Anderson & Dron,
2011). Additionally, incorporating
technology into education equips students
with the skills necessary for success in today's
workforce, where

digital literacy and

technological adeptness are progressively
crucial. Using tools such as virtual reality,
simulations, and online platforms, educators
can craft immersive and realistic learning
experiences that facilitate the integration of
theoretical knowledge with practical skills

(Johnson et al., 2012).

Technology  integration has become
indispensable in today's educational sphere,
revolutionizing teaching methodologies and
enriching learning experiences across various
subjects. This transformation is particularly
pronounced in  mathematics,  where
technology is a potent tool for exploration,
visualization, and problem-solving. Through
technology, educators and students access

various resources and platforms that facilitate

interactive learning experiences. From
multimedia presentations to online
simulations and virtual laboratories,

technology empowers the creation of
captivating educational content tailored to
diverse learning styles. As a catalyst for
educational innovation, technology enables
interactive learning, personalized instruction,
and the practical application of concepts. In
the digital era, educators leverage various

technological tools to craft dynamic learning
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environments conducive to diverse learning
styles and abilities (Cowan, 2006). The rapid
advancement of modern technology in
recent decades has significantly impacted
various facets of our lives, including
education and the learning of mathematics.
This surge in technology, encompassing

cloud computing, virtual reality, and

artificial  intelligence, has profoundly
influenced the teaching and comprehension
of mathematics by revolutionizing the
presentation of educational materials and

transforming student interactions with them.

One of the most notable benefits of modern
technology in mathematics is the enhanced
accessibility of online teaching materials and
educational resources. With the advent of the
internet, students can readily access many
lessons, exercises, and explanations,
facilitating comprehension and application
Additionally,

modern technology offers interactive tools

of mathematical concepts.

and educational applications that inject
enjoyment and effectiveness into learning
educational

mathematics. For instance,

software can be leveraged to design
interactive games and challenges, enabling
students to apply mathematical concepts
dynamically and engagingly. Nevertheless, it
is essential to acknowledge that technology
should complement rather than supplant
While

technology offers numerous advantages, it

traditional educational methods.
also presents challenges such as the digital
divide, privacy and security concerns, and

the necessity for ongoing professional
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development for educators
Walejko, 2008). Therefore,

balanced approach that incorporates both

(Hargittai &
adopting a

traditional and technological components is
essential for optimizing the educational
journey of learners. Technology integration
into education has transformed conventional
teaching techniques, introducing innovative
methodologies to enrich learning
experiences. Especially within the realm of
mathematics, technology assumes a crucial
role in enhancing comprehension and
This

underscores the significance of technology in

student engagement. overview
education, focusing on its application in

mathematics instruction.

In mathematics education, technology is

instrumental in demystifying abstract

concepts and rendering them more

accessible to learners. Graphing calculators,

mathematical software, and educational
applications empower students to
experiment with mathematical ideas,

visualize intricate relationships, and cultivate
a profound understanding of mathematical
principles.

Moreover, technology is a

formidable ally in fostering conceptual
understanding and problem-solving skills in
mathematics education. Through interactive
software, simulations, and digital
manipulatives, students can grasp abstract
mathematical concepts, explore
mathematical relationships, and tackle real-
world problem-solving tasks authentically
(Estapa et al., 2015). Furthermore, technology

empowers educators to tailor instruction,
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cater to individual learning requirements,
and offer immediate feedback, cultivating a
more profound comprehension of
mathematical concepts (Thurm & Barzel,

2022).

Nevertheless, it is undeniable that integrating

technology into mathematics education
presents specific challenges and concerns.
These include the potential diminishment of
interpersonal communication between
teachers and students and the risk of students
overly relying on technological devices,
which could impede the development of
their cognitive skills. In summary, modern
technology exerts a significant and beneficial
influence on the teaching and learning of
mathematics by offering novel opportunities
and practical tools to stimulate interest in the
subject and streamline the learning and
teaching processes. However, it is imperative
to balance utilizing technology, fostering
personal communication, and nurturing the
fundamental

development of students'

cognitive abilities. For more details about
the topic of study see, Parenti (2013), Ractham
& Chen (2013), Pretto & Curr6é (2017), and

Nicholas et al. (2017).

2. The Theoretical Framework

Digital technologies have become

increasingly prevalent in mathematics
education, offering new opportunities for
theoretical

teaching and learning. This

framework explores the impact of these
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technologies on  various aspects of
mathematics education, including
curriculum design, pedagogy, student

engagement, and assessment.

Sense of the Problem

The motivation behind researching digital
technologies in mathematics stems from the
increasing integration of technology into
education and the potential benefits it offers
for enhancing learning experiences and
outcomes in mathematics. Previous studies
and research related to this topic have
highlighted various aspects, including the
effectiveness of digital tools in teaching
mathematical concepts, their impact on
student engagement and motivation, best
practices for integrating technology into
mathematics instruction, and challenges
associated with implementation.
Understanding these previous studies can
provide valuable insights and inform the

direction of future research.

Study Problem
The increasing prevalence of digital
technologies in mathematics education

presents opportunities and challenges. While
these tools can enhance learning outcomes
and engagement, their effective classroom
integration remains complex. This study
examines the potential for using digital

technologies and technology applications to
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raise preparatory school students' academic
achievement in mathematics, focusing on
identifying  best

practices, addressing

barriers to implementation, and

maximizing benefits for diverse learners.

Study Objectives

- Determining the impact of using
technological applications in teaching
mathematics on the academic

achievement of preparatory school

students.

- Urging mathematics teachers to expand
the use of technological and digital
applications in teaching mathematics
and to combine them with traditional
teaching methods to achieve maximum

and facilitate

benefit for students

understanding of mathematics.

- Urging students to use websites for self-
learning mathematics and dealing with
computers and

some technological

applications.

Study Importance

- For the student: Research in digital
technologies in mathematics enhances
learning experiences by providing
interactive and personalized learning
opportunities. It helps students develop

critical thinking, problem-solving, and
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digital literacy skills necessary for success

in modern society.

- For mathematics teachers: This
research offers valuable insights into
effective pedagogical strategies and
tools for  integrating digital

technologies into the classroom. It

supports teachers in creating
engaging and inclusive learning
environments, improving teaching

effectiveness, and meeting the diverse

needs of their students.

- For curriculum  planners and
Developers: Research in this area
informs the design and development
of mathematics curricula

incorporating digital technologies. It

ensures that curriculum content is
relevant, up-to-date, and aligned
with educational standards, preparing
students for the demands of the

digital age.

- For researchers: Research on digital

technologies in mathematics
contributes to advancing knowledge
in mathematics education and
educational technology. It provides
opportunities to explore emerging
trends, investigate the impact of
technology on learning outcomes,

and develop innovative approaches to

teaching and learning.
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- For the Local Community: Research
in this area benefits the local
community by promoting access to
quality mathematics education and
fostering digital literacy skills among
students. It can also support
community engagement initiatives

by providing resources and tools for

lifelong learning and skill
development.
Study Limits

Academic subject limits: The topics
taught in this project from [Areas] unit
for the second year of preparatory school
are “Lesson three: Equality of the areas of
two triangles (Theorem (2) and its
corollaries)”, Lesson four Follow:
Equality of the areas of two triangles
(Theorem (3), and Lesson five: Areas of
some geometric figures, in a group of

three classes.

Human limits: A sample of mathematics

students at the second preparatory.

Spatial boundaries: Saqr Quraish School
for boys and girls for the Preparatory
stage, Al-Waili Administration, Cairo

Governorate year 2023/2024.

Time limits: The research was applied

during the academic year 2023/2024.
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Research Materials and Tools

Interactive whiteboards.

-  Computers.

- Tablets.

- Internet.

- Tests of Nearpod.

- Video Scripe.

-  Google Form.

- Microsoft Power point.

Study Terms

- Digital platforms encompass various
online resources and tools designed to
facilitate the teaching and learning of
mathematics. They typically involve
interactive learning environments, virtual
manipulatives and simulations, math
games and puzzles, problem-solving and
practice, graphing and visualization tools,
collaborative learning platform resources,
and professional development. These

digital platforms offer diverse

opportunities for students to engage with
mathematics in interactive, personalized,
and collaborative ways, enhancing their
learning experience and understanding of

mathematical concepts.

Mathematics apps and sofiware are
applications and programs designed to
assist with learning, practicing, and
exploring mathematical concepts. They
typically involve problem-solving and
step-by-step solutions, geometry and
visualization software, data analysis, and
statistics tools. Mathematics apps and
software provide many tools and
resources for learning, teaching, and
exploring mathematical concepts across

different proficiency levels and interests.

Nearpod is an educational platform that
offers various interactive features,
including tests and exams. In Nearpod,
tests and exams are interactive
assessments designed to evaluate
students' understanding of a particular
topic or concept. These assessments can
include  multiple-choice  questions,
open-ended questions, true/false
questions, and other question types.
Nearpod's tests and exams feature
allows educators to create, customize,
and deliver assessments directly to
students' devices during lessons.
Students can complete the assessments
in real time or at their own pace,

depending on the instructor's
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preference. Teachers can track students’
progress and performance in real time,
providing immediate feedback and
adjusting  instruction  accordingly.
Nearpod's testing and assessment tools
help promote engagement,
interactivity, and formative assessment
in the classroom or virtual learning

environment,

Study Question

What is the impact of using technological
programs and applications in teaching
mathematics on the academic
achievement of preparatory school

students?

3.  Study

Procedures

Methodology  and

The study aims to determine the effect of
the independent variable, the use of
technological programs and applications
in teaching preparatory school
mathematics, on the dependent variable
(the academic achievement of
preparatory school students in
mathematics) to achieve maximum
benefits from the wuse of digital
technologies in teaching mathematics
courses to students in the intermediate

stage.
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Therefore, the study question was: What
is the impact of using technological
programs and applications in teaching
mathematics on the academic
achievement of preparatory school

students?

Which resulted in the following
hypothesis:

There  are  statistically  significant
differences at the level of significance
(¢ = 0.05) between the average scores of
the students of the experimental group
who studied using digital technologies
and the average scores of the students of
the control group who studied using

traditional.

Study Methodology

The study followed a quasi-experimental
approach to achieve its objectives, as it
was applied to a group of second-year
preparatory school students, as in
experimental research (Bryman & A,
2015). Table (1)
methodological design of the study.

summarizes the
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Tools Pre-measurement Processing post-measurement

Groups

Teaching the subject

Experimental group using the digital

Achievement test technologies Achievement test

Teaching the subject

Control group using the traditional

teaching method

Table (1): Methodological design of the research

Study Sample

The study sample included 93 students students in the two groups, which
from Saqr Quraish School in Al-Waili indicates that the two groups were equal
Administration, Cairo Governorate. They before the experimental treatment of the
were divided into two groups: control and study.

experimental groups. The experimental
group included 46 students, and the
control group included 47 students. They
were divided randomly, such that the
equality of the two groups was considered
by conducting the pre-exam and applying
the t-test between the two groups to
ensure that there were no significant
differences in their levels before applying
the experiment. Here, we do not need to
apply the Levene test because there are
equal students in the two groups.
(Norusis,2006) It is noted from Table (2)
that there are no significant fundamental

differences between the averages of the
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The tool

T-test (Pre—test)

Groups Control Group (Traditional Group) Experimental Group
(Technology Group)
45 46
The number
Degree of 91
Freedom
Average 14.93617 14.28261
Standard 3.830111 3.304294
deviation
The value of 0.88028
statistic
p-value 0.381

Table (2): Results of t—test analysis of the pre—test scores of the study groups.

The results in Table (2) indicate that there are no differences between the averages of the

experimental and control groups before applying the experiment, where (p —value =

0.381 > a = 0.05).

Achievement Test

The achievement test was built considering
the learning outcomes required to study the
areas of shapes in the curriculum. The
achievement test was constructed according

of the

Accordingly, the number of test items was

to the relative weight topics.
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eight questions, six multiple-choice
questions, and two essay questions (two
items), and their total scores were 20 points;
the multiple-choice rate is two marks each,
and the essays are four marks each. To verify
the wvalidity of the test content, it was

presented to six teachers who specialized in
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mathematics, and the required changes were

made.

The Experiment

In the experiment, the subject of the study
(Areas) was presented in a total of three study
lessons for the experimental and control
groups, which is the time allocated for
teaching the subject within the study plan for
the course for second-year intermediate
students, where the experimental group was
taught using digital technologies which are
Tests of Nearpod and PowerPoint and Video
Scripe. The same subject was taught to
students in the control group using the

traditional method.

Statistical Treatment

Students’ grades were entered in the
statistical analysis program R. Then a t—test
was conducted between independent groups
after verifying the test assumptions:

normality and equal variances. The

normality assumption was verified by
conducting the Shapiro-Wilk normality test.
The p-values of the Shapiro-Wilk normality
test for the control and experimental groups
were 0.1806 and 0.06014, respectively (.e.,
two samples follow the normal distribution).
Furthermore, the equal variance assumption
was verified by conducting the F test. The p-

value of the F test was 0.1284 (i.e., accepting
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the hypothesis: True ratio of variances is

equal to 1).

4. Study Results

The study aimed to verify the possibility of

developing methods for teaching

mathematics and raising the level of
academic achievement at the preparatory
level in mathematics by making the most of
the wuse of digital technologies in
mathematics education at the preparatory
Therefore, the

effect

level. study sought to

determine the of wusing digital
technologies in mathematics on the
academic achievement of preparatory school
students and verify the following hypothesis:
There are statistically significant differences

(a = 0.05)

between the average scores of the students of

at the level of significance
the experimental group who studied using
digital technologies and the average scores of
the students of the control group who studied

using traditional.

The arithmetic mean and standard deviation
were obtained for the experimental and
control groups for the post—test to verify the
validity of the hypothesis (i.e., there are
statistically significant differences at the
significance level (a = 0.05) between the
means for the two groups) using t-tet for
independent groups. Its results are shown in
Table(3).
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The tool T-test (Post-test)
Groups Control Group (Traditional Group) Experimental Group
(Technology Group)
The number 45 46
Degree of
Freedom 91
Average 16.2766 17.17391
Standard
deviation 2.123391 1.690553
T-Value 2.2515
p—-value 0.01338

Table (3): Results of t—test of the post—test scores of the study groups

The results in Table (3) indicate that there are differences between the averages of the
experimental and control groups after applying the experiment, where (p —value =

0.01338 < a =0.05). Therefore, we reject the mnull hypothesis of the study.

5. Interpretation of Results

which was based mainly on previous studies
The results of the study indicated a higher that used digital technology to teach some
level of achievement of students who were courses and did not explain its impact on
taught using digital technology in light of the Academic achievement, despite its positive
concept  of  content-related  teaching impact on the ability to solve problems and
knowledge compared to their peers who develop higher-order thinking skills.
were taught in the traditional method, which

confirmed the assumption of the study,
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6. Conclusion

The conclusion regarding using digital
technologies in mathematics education at
preparatory schools is that it offers numerous
benefits but also comes with challenges.
Overall, integrating digital tools enhances
facilitates

engagement, personalized

learning, and provides access to many
resources. However, addressing issues such as
access to technology and digital literacy
among students and teachers and ensuring
that technology supplements rather than
replaces traditional teaching methods is
crucial. A balanced approach that combines
digital tools with effective pedagogy is
critical to maximizing the potential of
technology in mathematics education. In
conclusion,

integrating technology in

education, particularly mathematics
instruction, offers promising avenues for

enhancing teaching and learning experiences.
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8. Future Work

“Digital technologies” encompass a wide

range of possibilities, from artificial
intelligence and blockchain to virtual reality
and quantum computing. Future work in this
field

technologies,

could include developing these
exploring their applications
across education, and addressing ethical and

societal implications.
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	Abstract
	This research aims to analyze the chemistry section in the preparatory school first-grade science book from an objective point of view. The analysis focuses on the contents in terms of the extent to which it achieves its educational objectives and wha...
	Key Words: Science book, Preparatory stage, objective analysis, technical analysis.
	2. LIFE APPLICATIONS: -
	o The first activity explains that matter consists of molecules.
	o The second activity explains the movement of molecules.
	o The third activity explains the interspace between molecules.
	o The fourth activity explains the forces of attraction between molecules.
	3. MODIFICATIONS AND ADDITIONS: -
	o This comparison helps the student understand the differentiation of the properties of matter into the three states of matter easily, instead of giving him all the information on a different page. This makes it difficult for him to collect the proper...
	o In objective 9 (show some economic benefits of some elements) nothing has been mentioned about it, so a few examples shall be added to clarify  that: -
	• Iron: Iron is the most widely used metal in the world. It is used to make steel which is used in construction, machines, cars…etc.
	• Copper: Copper is used in wiring, electrical circuits, and plumbing.
	• Lithium: Lithium is a light metal that is used in batteries for electric vehicles and electronic devices. Lithium is also used in some medications.
	• Gold: Gold is a precious metal that is used in jewelry, investment, and electronics.
	o Addition of some QR codes to clarify some of the life activities: -
	• This video shows and explains the motion of molecules mentioned in Activity No. 2.
	• This video shows and explains the intermolecular spaces among molecules mentioned in Activity No. 3.
	• This video shows and explains the intermolecular forces among molecules mentioned in Activity No. 4.
	4. QUESTIONS: -
	1. What is a molecule?
	2. What happens when you put potassium permanganate in a glass of water? and why?
	3. What happens to the level of water when you dissolve grains of sugar into a glass of water? Why?
	4. Compare between the attraction force among molecules found in Iron, Water, and carbon dioxide?
	5. What is the effect of heating on molecules of a solid and liquid substances?
	6. Define the meaning of element and compound? And mention some examples?
	7. Design preliminary models for elements and compound molecules of Oxygen, water, hydrogen chloride, and ammonia molecules?
	8. What are the economic benefits of iron, and copper?
	9. choose the correct answer: Properties of molecules in matter are……….
	a. Molecules in matter are in constant motion.
	b. Molecules in matter are in temporary motion.
	c. There are spaces between molecules in matter
	d. a and c together)
	10. Compare between the state of matter in the solid and liquid states?
	2. LIFE APPLICATIONS: -
	3. MODIFICATION: -
	4. QUESTIONS: -
	1. The chemical activity of the element depends on the number of: -
	a. Neutron.
	b. Electrons in the outer level.
	c. Levels filled with electrons.
	d. Proton.
	2. The sum of the number of protons and neutrons in the nucleus of the atom is known as: -
	a. Atomic number.
	b. Mass number.
	c. Valency.
	d. Density.
	3. Give reason for: -
	4. Results of Research
	First: objective analysis
	It is clear from the questionnaires that:
	The general average for achieving the objectives = 2.56
	Second: technical analysis
	The general average for the technical part = 2.52
	5. Interpretation of Results
	According to the three-point Likert scale
	The value of the general average for achieving the objectives means that the objectives are achieved to a high degree (85%) and the value of the general average for the technical part means that is satisfied to a high degree (84%).
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