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Abstract:

This study aimed to examine early childhood teachers’ self-reported use of modern
educational technologies in developing certain mathematical concepts. A descriptive
survey design was employed, and a questionnaire was administered to 234 early
childhood teachers. The findings revealed a high level of self-reported use of modern
educational technologies in developing mathematical concepts (M = 3.95, SD =
1.03). Teachers also reported a high level of perceived importance of using these
technologies to support children’s mathematical concept development (M = 4.07,
SD =0.99). In addition, perceived barriers to using modern educational technologies
were rated as high (M = 3.94, SD = 1.08), indicating challenges that may limit their
effective integration into teaching practices. The study recommends providing
workshops and training programs to enhance teachers’ effective use of modern
educational technologies, encouraging their integration into classroom practices to
promote children’s engagement and motivation to learn, using the Early Childhood
Developmental Learning Standards Guide as a reference for developing
mathematical concepts, and creating supportive learning environments by providing

the materials, and technological resources for effective implementation.

Keywords: modern educational technologies, mathematical concepts, female early childhood

teachers.
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1. Introduction:

In light of the rapid technological developments witnessed in the current world, technological
innovations have become prevalent in all areas of life, especially in the educational field, to address
many problems and challenges, making it necessary to use technological innovations in the field of
education. The world has developed technologically at a rapid pace, which has led to the necessity of
using technological innovations in the educational process, due to its direct impact on the method of
teaching and learning, as it contributes to improving the educational process and making it more
effective and exciting, and has a great impact on the learner’s motivation and development. (Al-Matrafi

& Al-Suhaim, 2025).

The rapid emergence of new educational technologies is consistent with ongoing advances in
information and communication technology, and the associated progress in communications that
humanity has never known before, has led to the reformulation of educational strategies and the
orientation in line with the current era by employing technological innovations. Hence came the
importance of preparing teachers who are able to employ these technological innovations effectively

during the educational process (Abu Hamda, 2022).

Mathematics is considered one of the indispensable subjects in all stages of education. One of the
most important features of modern mathematics is that it is not considered merely traditional
operations or skills, but rather represents the foundation upon which it is built. The basic building
blocks of this structure are the establishment of mathematical concepts in the kindergarten child, as
the foundations and skills of mathematics depend greatly on concepts in their establishment and

acquisition until they become smoother and more understandable (Salem, 2022).

Some studies have emphasized the enhancement of learning through the integration of technologies
in learning mathematical concepts, such as the study (Serin, 2023), which confirmed that technology
enhances the learning process, thinking skills, achievement, motivation and efficiency of learners,
makes learning more interesting, creates a real educational environment for learning mathematics, and

facilitates linking concepts to the real world and helps learners to visualize and understand better.

Accordingly, several studies were conducted, such as the Qarqash study (2019), the Jamil study
(2020), and the Maghazi study (2023), which emphasized the development of mathematical concepts
due to their importance, as they make them feel confident in themselves and their ability to achieve,

express themselves, and acquire concepts and skills.

Early childhood is the first stage of building an individual’s life, as it is a stage in which the traits of

a person’s personality are developed. Learning in the early years of a child’s life forms the basis upon
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which learning in the coming stages is based. Therefore, building mathematical concepts at this stage

represents the main pillar and the basis upon which the child relies in the different stages of education

(Muhammad, 2019).
1.1. Study problem:

In light of the rapid developments in the field of educational technologies, many educational
technology innovations have emerged that can be employed in educational situations, allowing for
diversification of content presentation methods, providing interactive activities, and providing
opportunities for practice and feedback. Some relevant scientific conferences and forums have
emphasized the importance of moving towards employing educational technologies and innovations
in the educational process; As part of the Fourth International Conference on the Future of Digital
Education in the Arab World (2023), which recommended the need for educational systems to pay
attention to educational and technological technologies, and to create high-quality projects to bring
about the digital transformation required to achieve development and progress, and to work to create
a rich educational environment that supports the learning process, by providing the necessary tools and
devices, and using new educational technologies, The Third International Conference of the Faculty
of Early Childhood Education - Mansoura University (2021, May), which recommended in the closing
session of the conference the necessity of working to develop the philosophy, goals and visions of
educational programs directed at the Arab child and the extent to which they keep pace with light of
digital transformation, while presenting a future vision for the training of the kindergarten child and
teacher in light of technical and technological developments As well as discussing the reality of
institutions and organizations responsible for raising children and developing future visions to bring
about the required boom in the field of child care and upbringing in light of the concept of digital
transformation. These recommendations are an indication of the growing interest in employing
technological innovations in education. However, simply recommending their use does not clarify the
reality of their actual use in educational practices, nor does it indicate the extent of their use in various

educational fields.

By reviewing previous studies, it becomes clear that a number of studies are interested in employing
new educational technologies, as Al-Shammari's study (2023) emphasized the necessity of supporting
the activities provided to primary grades and kindergartens with technologies because of their
effectiveness in acquiring concepts in an easy, fun and attractive way, because of their effectiveness in
acquiring concepts in an easy, fun and attractive way, Al-Ghamdi's study (2022) presented a proposal
to study the effectiveness of digital education innovations in achieving mathematics learning goals in

kindergarten. These studies reveal the importance of employing technical innovations, but their results
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also indicate that benefiting from these innovations is linked to the extent of their appropriate

employment in educational practices, and to the teacher's ability to choose the technology appropriate
to the nature of the content and the characteristics of the learners.

Many studies, such as Nassar’s (2021) study, have focused on the importance of developing
mathematical concepts from the stage of entering the educational stage to help him develop the ability
to think, increase the speed of intuition, and make the child more intelligent in light of this constantly
evolving world. This is what was confirmed by the study of (Edelman 2017) found that preservice
elementary teachers require further development in their ability to identify mathematical concepts in
children’s literature and to critically evaluate curricular materials and mathematical representations
when planning and teaching mathematics lessons.

Considering the overall findings of previous studies, it is clear that they addressed the use of new
educational technologies on the one hand, and the importance of developing mathematical concepts in
early childhood children on the other hand. However, the relationship between these two aspects still
needs further research, especially with regard to the reality of using new educational technologies in
developing some mathematical concepts from the point of view of early childhood teachers, It is also
not sufficiently clear the level of use of these innovations in educational practices related to
mathematical concepts in the educational environment in the city of Makkah Al-Mukarramah. Hence,
the scientific gap that the current study seeks to address is to reveal the reality of employing new
educational technologies in developing some mathematical concepts from the point of view of early
childhood teachers in Makkah Al-Mukarramah.

Accordingly, the current study aims to contribute to addressing this gap by providing a scientific
description of the reality of employing new educational technologies in developing some mathematical
concepts from the perspective of early childhood teachers in Makkah Al-Mukarramah, and revealing
the level of employing this new technology.

1.2. Study Questions:

This study seeks to answer the following main question:

To what extent do early childhood teachers report using modern educational technologies to develop
certain mathematical concepts?

The following sub-questions stem from this main question:

1. What is the current state of employing modern educational technologies in developing certain

mathematical concepts from the perspective of early childhood teachers?

2. How do early childhood teachers perceive the importance of using modern educational

technologies to develop certain mathematical concepts?
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3. What barriers do early childhood teachers report to using modern educational technologies in

developing certain mathematical concepts?
1.3. Study Objectives:
This study aimed to:

1. Identify the current state of employing modern educational technologies in developing certain
mathematical concepts from the perspective of early childhood teachers.

2. Identify the importance of employing modern educational technologies in developing certain
mathematical concepts from the perspective of early childhood teachers.

3. To identify the barriers reported by early childhood teachers to using modern educational

technologies in developing certain mathematical concepts.
1.4. Significance of the Study:
1.4.1. Theoretical Contributions:

This study may contribute to enriching local and international libraries and research in the field of
identifying how teachers utilize modern educational technologies to develop certain mathematical

concepts in early childhood.

This study is unique (to the best of the researcher's knowledge) in addressing the reality of using
modern educational technologies to develop certain mathematical concepts from the perspective of

early childhood teachers.
1.2.1. Practical Significance

The results of this study may benefit education departments by encouraging teachers to utilize
modern educational technologies to develop certain mathematical concepts in early childhood

education, through providing these technologies and enhancing training programs.

The theoretical framework and recommendations of this study may also benefit early childhood
teachers by highlighting the importance of employing modern educational technologies to develop

certain mathematical concepts.
1.5. Study terminology:
Educational Technology Innovations:

Everything new or emerging in educational devices and materials, theories of their operation, and
methods of designing, producing, and using them to support the education system, or any of its
components, in order to raise the efficiency of educational systems and achieve quality standards for

the inputs, processes, and outputs of those systems (Al-Subaie, 2020).
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The researcher defines it as a set of modern technical materials and tools used to clarify and simplify
concepts for the child in order to develop and increase the effectiveness of learning, whether

synchronously or asynchronously.
Mathematical concepts:

A set of abstract symbols that can be classified in relation to one another (Al-Khadidi & Al-Abadi,
2024).

The researcher defines it as the mental image that a child forms based on the common characteristics
of things that share the same shape, color, or quality. Examples of mathematical concepts include

counting, classification, and geometric shapes.
Early Childhood:

This stage, spanning ages 3-8, is characterized by the laying of the foundations for physical, social,
emotional, and intellectual development. These developments occur concurrently, and each stage

builds upon the child's achievements in the preceding stage (Ministry of Education, 2021).

The researcher defines it as the stage when a child is between 5 and 6 years old and possesses the

ability to understand and comprehend mathematical concepts.

1.6. Study Delimitations:

- Spatial Delimitations: Some early childhood schools in Makkah.

- Temporal Delimitations: Second semester of the year 1447 AH.

- Mankind Delimitations: Early childhood teachers.

- Thematic Delimitations: 1dentifying The reality of employing modern educational technologies in

Developing some Mathematical Concepts.
2. Literature Review and Theoretical Framework:

This chapter outlines the theoretical and conceptual framework of the research, dividing it into two
main sections. The first section addresses the Innovations in educational technology, including its
definition, its characteristics, importance, and supporting theories, with a focus on using innovative

educational technologies in early childhood.

It then moves to Its Definition Mathematical concepts, importance, how mathematical concepts are

formed in early childhood, and the teacher's role in teaching mathematical concepts.
2.1. Modern educational technologies:

Although educational technologies have existed for a long time, they have developed rapidly in recent

times, and their use in the educational field has become very necessary for better and broader learning,
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as they have led to a transformation and development in various fields. Al-Saidaoui (1976) first defined

them as the structures, formulas, methods and educational tools that enable us to achieve the learning
of the largest possible number of individuals in a better, faster and more effective way and at a lower

cost.
2.1.1. Definition of Modern Educational Technologies:

Tawfiq et al. (2022) defined it as several models, systems, methods and modern interactive
educational technologies that have benefited educational technologies, such as: information and
communication technologies that develop and continuously update the educational process to achieve

its goals efficiently and effectively.

Salim et al. (2024) defined it as everything new and innovative (electronic devices and tools, teaching
strategies, learning applications and environments, assessment tools, and technological solutions) that
contributes to raising the level of the learning process and increasing its effectiveness, in order to

achieve the goals of education.
2.1.2. Characteristics of modern educational technologies:
Some of the characteristics of modern educational technologies include:

- Interactivity: The ability to interact with, exchange, and receive information and experiences with
others regardless of geographical distance.

- Diversity: The variety of teaching and assessment methods and tools, and the multiplicity of
learning environments and information sources.

- Learner empowerment: Facilitating the learning process for the learner with a high level of
efficiency and effectiveness in minimal time and effort.

-Flexibility: Access to information from various countries around the world. Hakami (2020).
In addition to the characteristics, are also included:

- Motivation: Modern educational technologies help increase learners' motivation to learn.

- Integration: It contains several comprehensive and integrated educational materials.

- Continuity: Educational technologies are reviewed and updated regularly to keep pace with
current trends.

- Individualization: This allows learners the opportunity to learn independently according to their
own abilities and pace.

2.1.3. Theoretical Foundations of Educational Technology Integration:

Modern educational technologies integrate various learning theories and are not limited to a single

learning theory. Below are some of the theories that support modern educational technologies:
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2.1.3.1. Constructivist Theory:

According to Crawford and Jenkins (2018), constructivist theory views learners as actively

constructing knowledge through their personal experiences.

Constructivist theory supports the use of new educational technologies by encouraging children to
build their own knowledge and encouraging children to interact and participate actively within the

educational process.
2.1.3.2. Behaviorist Learning Theory:

Hanachi (2025) believes that incorporating technology into education requires familiarity with the
learning theories underlying highly effective teaching practices. Thus, behavioral theory provides an
important perspective, and reinforcement plays a necessary role in education. Therefore, this concept
can be integrated into technology using features such as virtual rewards, which motivate learners and

contribute to enhancing learning.

This theory results in effective educational outcomes by creating an active learning environment
for the child, starting from the occurrence of stimuli using the latest educational technologies,
gradually learning from easy to difficult in the educational content and choosing appropriate

technologies.
2.1.3.3. Learning Styles Theory:

Al-Azzawi (2017) indicated that the theory of learning styles has an impact on the educational
process, so that teachers must prepare educational content related to the different learning styles of
learners through their experience and thinking, and they must provide diverse elements to the

educational environment such as sound, visual media, movement, and experience.

The latest educational technologies support this theory because they provide auditory, visual, and
sensory forms and patterns. The researcher adds that the theory of learning styles contributes to the

use of diverse technological innovations, including images and sensory forms.
2.1.4. Integration of Modern Educational Technologies in Early Childhood Education:

Al-Nageeb (2024) explained the philosophy of using educational technology innovations in light of

the early childhood education system in the following points:

- Technological competence is considered one of the requirements for lifelong learning in the
current era.

- Children today need the knowledge, skills, and attitudes to cope with the rapid pace of change and
the growing knowledge base.

WWW.ajrsp.com 30



http://www.ajrsp.com/

Academic Journal of Research and Scientific Publishing | Vol 8 | Issue 90 AJRSP

Publication Date: 5 October 2026 [SSN: 2706-6495 N \/"

- When used appropriately, technological innovations enhance child-centered learning and the

teacher's role as a facilitator of learning.

- Technology contributes to expanding the scope of children's learning, becoming a powerful tool
for transforming education and tailoring experiences to meet the needs of all children, making
learning more effective and engaging.

- Short videos or educational apps.
2.1.5. Educational Benefits of Modern Technologies:

Studies and research in the field of educational technology have confirmed that employing
educational technologies increases the effectiveness of the educational process and plays a significant

role in the following:

- Improving student learning outcomes.
- Enhancing classroom participation.

- Making the educational process more relevant to reality, continuous and applicable (Al-Taf, 2019).
The researcher adds to the importance of educational technology innovations that:

- Developing the understanding of concepts: It develops concepts from all directions, as it helps in
managing time and reducing the burden, and thus the educational process progresses more quickly,
while achieving the desired results.

- Increased enjoyment of understanding concepts: With the development of educational
innovations, teaching methods have diversified, making learning more enjoyable and reducing the
sense of boredom and repetition associated with traditional learning, thus enhancing learners’
interaction towards positive participation and making learning more exciting and effective.

- Enhancing the Teacher's Role: Learning technologies allow teachers to employ a variety of
methods to tailor instruction to learners' needs, and help them identify and address learning gaps.

- Facilitating Comprehension: Learning technologies enable learners to grasp content by engaging
their senses. Content is presented through multiple media (visual, auditory, textual, and interactive)

simultaneously.
2.2. Mathematical Concepts in Early Childhood:

Mathematical concepts have become one of the essential branches of science upon which every child
depends to make decisions related to his daily life, regardless of his cultural environment. Therefore,
they have gained an essential place in various educational stages and in various curricula, as they
enhance and contribute to the development of thinking skills, which contributes to increasing children's

intelligence. Mathematical concepts are also considered to be of great importance in an ever-advancing
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era (Nassar et al., 2021), and they have become essential, as emphasized by the national curriculum

(Ministry of Education, 2021).

2.2.1. Definition of Mathematical Concepts:

Al-Qarni (2023) defined it as a set of interconnected concepts from which a student's mental ideas
are generated, resulting from the generalization of characteristics and features derived from similar

applications within that concept. It is indicated by a symbol or name.

Anggraini (2023) defined it as an abstract conceptual framework that enables individuals to classify

things and concepts and clarify whether they are examples of the abstract idea or not.
2.2.2. Importance of Mathematical Concepts in Early Childhood:

Saeed et al. (2020) stated that learning mathematical concepts is of great importance because it leads

to:

- Reducing the need for reteaching, as the concepts that the child acquires are applied and used
repeatedly in many educational situations without the need to reteach them.

- It helps reduce learning difficulties when a child transitions from one educational stage to another.

- It helps structure different types of information.

- It helps teachers and learners understand the nature of science.

The importance of mathematical concepts to the researcher is evident from the above, as they are the
first pillar for building basic knowledge, and they help the child to remember what is learned and to

understand deeply. The laws are not understood except after grasping the mathematical concepts.
2.2.3 Mathematical Concept Development in Early Childhood:
Bruner's concept formation occurs in three main stages, the most important of which are:

- The practical stage: This is the sensory-perceptual stage where the learner participates directly, and
action is the natural and fundamental way to understand the environment. In this stage, the child

connects concepts to actions that represent the concept.

- The figurative stage: Information is conveyed and represented to the child through images without

the need for direct physical representation.

- The symbolic stage: In this stage, the child reaches the stage of abstraction and uses symbols to

replace physical actions. (Bou Bilal & Ben Dhib, 2022).
2.2.4. Classification of mathematical concepts:

There are multiple and different classifications of mathematical concepts, as mentioned by Al-Na’ma

(2025), including the following:
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- Sensory and Abstract Concepts: Sensory concepts belong to a set of physical components that can be

observed and measured, while abstract concepts are intangible and belong to a set of abstract things

that cannot be observed or measured. The majority of mathematical concepts are abstract.

- Single and General Concepts: Single concepts are those that belong to single-unit sets, meaning they

consist of only one component, such as the concepts of odd and even numbers.

- Procedural concepts: These are concepts that focus on methods of operation, such as adding,

subtracting, dividing, and multiplying numbers.

- Associative concepts: These are concepts that involve the connection between two or more concepts,

such as density.
- Definable concepts: These are concepts that can be defined by a statement that specifies the concept.
2.2.5. Teachers’ Role in Supporting Mathematical Concept Learning:

The role of the teacher in facilitating the understanding of mathematical concepts goes beyond simply
presenting information in ready-made forms and answering questions. Al-Salahi (2020) mentioned this

as follows:

- Analyze the concepts being explained to identify their core meanings.

- Verify that students possess the core concepts related to the concepts being explained, and explore
alternative conceptions of the concept among students through interactive activities.

- Guiding students to a state of cognitive dissonance through exploratory activities.

- Employing diverse strategies for explaining concepts that emphasize the student's active role; these
strategies may be inductive or deductive.

- Creating a learning environment rich in tangible materials that supports the exploratory nature of

geometric concepts.
2.3. Review of Previous Research:

Al-Maliki and Al-Abadi study (2023): This study aims to identify the attitudes of kindergarten
teachers in Makkah towards using educational technology in teaching children, and its relationship to
certain influential variables (academic qualification and years of experience). The researcher employed
a descriptive survey methodology, and the study sample consisted of 183 teachers. The results showed
no statistically significant differences between the mean scores of the study sample's responses
attributable to the variables of academic qualification and years of experience. In light of these
findings, the study recommends that policymakers reconsider the development of kindergarten

curricula to align with educational technology and the needs of the community, and that the necessary
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guidelines for the optimal use and integration of technology in teaching be included in the teachers'
handbook.

S. Al-Ghamdi’s study (2022): The study aims to reveal the reality of the use of technological
innovations from the point of view of the teachers of the Early Childhood Kindergarten and Primary
School in Al-Baha and their attitudes towards them. The researcher followed the descriptive analytical
method, and the study sample consisted of (30) teachers. The results concluded that the availability of
technological innovations and their use was high in the Early Childhood Kindergarten and Primary
School in Al-Baha, and that there are difficulties that hinder the use of technological innovations by

the primary stage teachers in the school to a moderate degree.

Ali’s study (2021): This study aimed to measure the effectiveness of a digital learning-based program
in developing historical awareness among kindergarten children and to test its effect on enhancing
their sense of belonging to the homeland. The researcher used the experimental method with two
equivalent groups, and the study sample consisted of (60) children from the second level. The results
showed a statistically significant difference at the 0.01 level between the average scores of the children
of the experimental group in the pre- and post-measurements on the scale of belonging to the homeland
among kindergarten children, in favor of the post-measurement, which indicates the positive effect of

the program in enhancing belonging to the homeland among kindergarten children.

Al-Rashed’s study (2018): This study aimed to identify kindergarten teachers’ attitudes towards the
use of digital learning and the degree to which they possess digital learning skills. The researcher
followed the descriptive approach, and the study sample consisted of (120) teachers from kindergartens
in different areas of Riyadh. The results showed that there are positive attitudes towards digital
learning.

Al-Warfali’s study (2023): The study aimed to reveal the effectiveness of educational packages in
developing mathematical concepts among children with Down syndrome (capable of learning) in the
kindergarten stage. The two researchers in the study adopted the experimental method, the design of
two groups (experimental and control) and the pre-test-post test. The study sample consisted of (18)
children who were divided into two homogeneous groups. The results showed that there were
statistically significant differences between the scores of the experimental group in the pre-test and
post-test on the mathematical concepts scale at a statistical significance of 0.01, in favor of the post-
test, which indicates the effectiveness of the program used in the current study in developing

mathematical concepts.

Mohammed’s study (2023): which aimed to develop a proposal using metacognitive strategies in

developing mathematics concepts in kindergarten children with curriculum 2.0. The researcher
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followed the quasi-experimental approach with a single group, and the study sample consisted of (30)

children from kindergartens. The results showed that there was a statistically significant difference
between the mean scores of the children in the study sample in the pre- and post-applications of the
picture mathematics concepts test (in its entirety) in favor of the post-test, which is attributed to the
use of the metacognitive strategy. There were also statistically significant differences between the
mean scores of the children in the study sample in the pre- and post-applications of the concept of

(numbers and arithmetic operations) in favor of the post-test.

Ibn Mardah’s study (2022): The study aimed to identify the effect of employing reading
comprehension strategies in developing the word problem-solving skill for mathematical concepts
among fourth-grade elementary school students in Jeddah. The researcher used the experimental
research method with the design of two experimental and control groups. The study sample consisted
of (67) fourth-grade elementary school students from elementary school (17) in Jeddah. The study
sample was divided into two groups: experimental (35 students) and control (32 students). The results
showed that there was a significant effect of reading comprehension strategies in developing word

problem-solving skills for mathematical concepts among fourth-grade elementary school students.

Al-Otaibi’s study (2022): The study aimed to identify the mathematical concepts that should be
developed among primary school students, and to reveal the effect of using augmented reality
technology in developing mathematical concepts in primary school in the city of Makkah Al-
Mukarramah. The researcher used the quasi-experimental method, and the study sample consisted of
Al-Asma’i Primary School in the city of Makkah Al-Mukarramah. The sample consisted of (79)
students distributed into two groups, experimental group, and the control group, the results of the
study showed that there were statistically significant differences at the level of (0.05>a) between the
mean scores of the students of the experimental group in the pre- and post-applications of the
mathematical concepts test, in all the concepts represented by the test (length, mass, capacity, the
concept of the metric system) and the overall test, in the direction of the post-application with the
higher arithmetic means, and that there was a high positive effect of using augmented reality
technology in developing mathematical concepts among the students of the experimental group, in all

the concepts represented by the test and the overall test.
3. Methods:
3.1. Study Design:

The descriptive survey method was used because it was suitable for the nature of the study and its

objectives, as it aims to collect data about a specific phenomenon, describe it, and interpret it
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(Hassan, 1982, p. 213), in order to identify the reality of employing new educational technologies in

developing some mathematical concepts from the point of view of early childhood teachers.
3.2. Study Population and Sampling:

The study population consisted of all early childhood teachers in the city of Makkah Al-Mukarramabh,
numbering (631) teachers according to the statistics of the General Administration in Makkah Al-
Mukarramah. The study sample was selected using simple random sampling from the population of
early childhood teachers in Makkah Al-Mukarramah, and its size was (234) teachers. The sample size
was determined using the (Steven K. Thompson) equation in proportion to the size of the study
population. The questionnaire was distributed electronically to the members of the sample, and all
questionnaires were returned complete and valid for statistical analysis, thus representing the actual

study sample.

Table (1) shows a description of the characteristics of the study participants by calculating the
frequencies and percentages of their responses to the first section of the questionnaire related to (years

of experience, level of familiarity with technological innovations).

Table 1. Demographic and Professional Characteristics of the Study Participants

Years of Number | Percentage % | Level of Number | Percentage %
experience Knowledge

Under 5 years 38 16.2 Beginner 24 10.3

5 to 10 years 73 31.2 Intermediate 132 56.4

Over 10 years 123 52.6 Advanced 78 333

Total 234 100 Total 234 100

Table (1) shows that the majority of the study sample had teaching experience (more than 10 years),
with (123) teachers representing (52.6%), followed by teachers with (5-10) years of experience, with
(73) teachers representing (31.2%), while the number of teachers with less than 5 years of experience

was (38) teachers representing (16.2%)

It is also evident that the majority of the sample have an intermediate level of familiarity with
technological innovations, with (132) female teachers representing (56.4%), while the number of
female teachers with an advanced level of familiarity was (78) female teachers representing (33.3%),
while the category of beginner level of familiarity came in last place, with (24) female teachers

representing (10.3%)
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Accordingly, the researcher believes that the diversity of characteristics of the sample members in

terms of years of experience and level of familiarity with technological innovations may contribute to
providing diverse viewpoints on the reality of employing educational technology innovations in
developing some mathematical concepts among early childhood children, which enhances the
comprehensiveness of the results and allows for a clearer perception of the reality of employing these

innovations from the teachers’ point of view.

B Under 5 years B 5 to 10 years m Over 10 years H Beginner M Intermediate Advanced

Figure 1. Distribution of Participants by Teaching Experience and Familiarity with Educational
Technologies

3.3. Study instruments:

To achieve the study's objectives and answer its questions, the researcher prepared a questionnaire to
gather the necessary information about the current state of employing modern educational technologies
in developing certain mathematical concepts from the perspective of early childhood teachers. This
was done after reviewing educational literature and previous studies and research related to modern
educational technologies and their applications in the educational field, particularly those related to
teaching mathematics and developing mathematical concepts in early childhood children.

The questionnaire was designed with careful consideration for clarity, accuracy, and suitability to the
nature of the sample and the subject of the study, ensuring the collection of data necessary to achieve
the study's objectives and answer its questions.

The initial version of the questionnaire consisted of two parts, as follows:

Part One: This section includes basic data on the study sample, aiming to identify their demographic
and professional characteristics, including years of experience and level of familiarity with modern
technologies.

Part Two: This section contains the questionnaire's sections, which measure the actual use of modern
educational technologies in developing certain mathematical concepts among early childhood

children. These sections were defined and their statements formulated based on educational literature
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and previous studies and research related to the study topic. This section includes (20) statements

distributed across three main sections as follows:

- The first axis: The degree to which modern educational technologies are employed in developing
certain mathematical concepts from the perspective of early childhood teachers in Makkah Al-
Mukarramah, comprising (7) statements.

- The second axis: The importance of employing modern educational technologies in developing
certain mathematical concepts from the perspective of early childhood teachers in Makkah Al-
Mukarramah, comprising (7) statements.

- The third axis: Obstacles to employing modern educational technologies in developing certain
mathematical concepts from the perspective of early childhood teachers in Makkah Al-Mukarramabh,

comprising (6) statements.

Thus, the questionnaire in its initial form included (20) statements, and Participants’ responses were

measured using a five-point Likert scale, as shown in Table (2).

Table 2. Five-Point Likert Response Scale

Strongly Agree | Agree Neutral Disagree Strongly Disagree
5 4 3 2 1

Mean scores for the questionnaire items and their respective dimensions were interpreted according

to predefined response-level categories based on the five-point Likert scale.

This was done by calculating the class length by dividing the difference between the highest and
lowest values on the scale by the number of rating levels, i.e., (5 - 1) = 5 = 0.80. Based on this class

length (0.80), the response levels were determined according to the following table:

Table 3. Criteria for Interpreting Mean Scores.

Mean Score range: Interpretation Level:
From 1.00 to 1.80 Very low

Higher than (1.80) to (2.60) Low

Higher than (2.60) to (3.40) Moderate

Higher than (3.40) to (4.20) High

Higher than (4.20) to (5.00) Very high

3.4. Instrument Validation:

This refers to evaluating the study instrument (the questionnaire) by assessing its validity and

reliability. The following are the results of the questionnaire's validity and reliability:
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3.4.1. Assessment of Instrument Validity:

Validity is one of the fundamental principles upon which any designed scale is based. To ensure the
validity of the study instrument and that it measures what it was designed to measure, its validity was
confirmed in two ways: face validity (arbitrators' validity) and Internal Consistency Evidence of the

instrument, as follows:

3.4.1.1. Face and Content Validity: To verify the face validity and content validity of the study
instrument, the questionnaire in its initial form was presented to a group of expert reviewers with
expertise in educational technologies, kindergartens, curricula, mathematics teaching methods, and
early childhood teachers, numbering (8) reviewers, in order to benefit from their opinions and
observations on the suitability of the questionnaire’s themes and items to the study’s objectives, the
clarity of its formulation and its linguistic integrity, and its suitability to the nature of the early
childhood stage, The suitability of the five-point Likert scale used was assessed. Based on the
reviewers' comments and suggestions, the necessary modifications were made, including deletion,
addition, and rewording of some paragraphs, so that the study instrument (questionnaire) in its final
form consisted of (20) statements. Thus, Following the assessment of face validity and the necessary
revisions, the questionnaire was administered to a pilot sample for further evaluation to verify its

internal consistency and reliability.

3.4.1.2. Item—Total Correlations: The internal consistency of the questionnaire was verified by
administering it to a pilot sample of (30) early childhood teachers in public schools, outside the main
study sample. Pearson correlation coefficients were calculated between the score of each item and the
total score of its respective axis, as well as between the score of each axis and the total questionnaire
score. This was done to examine the correlations between the items and their respective dimensions,

as well as between each dimension and the total questionnaire score, as shown in Table (4).

Table 4. Pearson Correlation Coefficients Between Questionnaire Items, Their Corresponding

Dimensions, and the Overall Questionnaire Score

Degree of Educational The importance of employing | Barriers to Educational
Technology Use modern educational Technology Integration
technologies

Questionnaire | Correlation Questionnaire | Correlation Questionnaire | Correlation

Item coefficient Item coefficient Item coefficient

1 0.797** 8 0.783%* 15 0.734%*

2 0.789%*%* 9 0.776** 16 0.699**
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3 0.733** 10 0.791** 17 0.754%**
4 0.746** 11 0.801** 18 0.718%*
5 0.797** 12 0.683** 19 0.748%**
6 0.757** 13 0.811** 20 0.729%*

0.737** 14 0.709%** - -
overall 0.818** overall 0.805%** overall 0.792**
correlation correlation correlation

**Significant at the level of (0.01) * Significant at the level of (0.05)

Table (4) shows that Pearson’s correlation coefficients between the scores of the questionnaire items

and the total score of the axis to which they belong, as well as between the scores of the axes and the

total score of the questionnaire, were all positive and statistically significant at the level of (0.01), as

the correlation coefficients of the items with their axes ranged between (0.683) and (0.811), While the

correlation coefficients of the axes with the total score of the questionnaire ranged between (0.792)

and (0.818), these results indicate a high level of internal consistency between the statements of each

axis, and between the axes and the total score of the questionnaire, which supports the Internal

Consistency Evidence of the study instrument and its suitability for application.

3.5. Assessment of Instrument Reliability:

Questionnaire reliability was assessed using Cronbach’s alpha and split-half reliability, with the

latter corrected using the Spearman—Brown formula. Table (5) shows the resulting values.

Table 5. Internal Consistency and Split-Half Reliability of the Study Questionnaire

Reliability Assessment Method

Number
Questionnaire topics Cronbach’s Split-Half
of Items
Alpha Reliability
Degree of Educational Technology Use In 7 0.864 0.859
developing some mathematical concepts
The importance of employing modern 7 0.890 0.851
educational technologies in developing some
mathematical concepts
Barriers to Educational Technology Integration | 6 0.823 0.818
In developing some mathematical concepts
Overall questionnaire 20 0.886 0.874
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Table (5) shows that the reliability coefficients using Cronbach’s alpha ranged between (0.823) and

(0.890) for the questionnaire axes, and reached (0.886) for the questionnaire as a whole, while the
reliability coefficients using the split-half method corrected by the Spearman-Brown equation ranged
between (0.818) and (0.859) for the axes, and reached (0.874) for the questionnaire as a whole, All
reported reliability coefficients exceeded the study’s minimum acceptable threshold of 0.70 and were
therefore considered acceptable, These results confirm that the study instrument demonstrates an
acceptable level of reliability and internal consistency, supporting its suitability for application and

subsequent analysis of the study data.

3.6. Statistical Analysis:

The Statistical Package for the Social Sciences (SPSS) was used to enter, process, and analyze the data

using a number of statistical methods, as follows:

- Frequencies and percentages were used to summarize participants’ characteristics and response
distributions for the questionnaire items.

- Mean scores were calculated to summarize participants’ responses to individual questionnaire items
and dimensions.

- Standard deviations were calculated to describe the variability in participants’ responses to
questionnaire items and dimensions.

- Pearson correlation coefficient: used to calculate the internal consistency of the research instrument.

- Cronbach’s Alpha Coefficient: used to verify the reliability of the instrument and its sub-scales.

- Spearman—Brown-Corrected Split-Half Reliability: used to verify the reliability of the research
instrument and its sub-scales.

4. Results and Discussion:

The study results were obtained by collecting and analyzing the responses of the sample members
to the questionnaire statements, then answering the sub-questions of the study and deriving the

answer to the main question, as follows:
4.1. Findings Related to Research Question 1: Teachers’ Use of Educational Technologies:

The first sub-question of the study was: "To what extent are modern educational technologies
employed in developing certain mathematical concepts from the perspective of early childhood

teachers?"

To answer the first sub-question, frequencies, percentages, weighted means, and standard deviations
of the sample's responses to the statements in the first axis were calculated and ranked in descending

order according to the weighted means. This was done to determine the degree to which educational
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technology innovations are employed in developing certain mathematical concepts from the

perspective of early childhood teachers. The overall mean and standard deviation for this dimension
were calculated to summarize teachers’ reported use of educational technologies according to the

predefined interpretation criteria. The following table shows the results obtained:

Table 6. Means and Standard Deviations of Teachers’ Self-Reported Use of Educational
Technologies to Support Mathematical Concept Learning

Level of
No Phrases M | SD Rank
Technology Use

Use mobile learning technologies such as

1 | educational apps to develop children's 4.06 | 0.94 2 High
mathematical concepts.
I utilize modern educational technologies that

2 | enhance mathematical concepts in explaining the | 3.92 | 1.04 6 High

lesson.

I plan the lesson's implementation using
3 _ _ 4.14 | 0.96 1 High
technology to build children's knowledge.

I consider the individual differences of children
4 4.02 | 0.99 4 High
when selecting modern educational technologies.

I keep pace with current trends by developing
5 | my skills in using modern educational 4.04 | 0.99 3 High

technologies.

I utilize modern educational technologies that
6 o ) ‘ . 3.55(1.20 7 High
help solidify mathematical concepts in children.

I have a strong desire to work with modern
7 | educational technologies and employ them in 394 | 1.15 5 High

developing mathematical concepts in children.

Overall Mean 3.95|1.03 - High

Table No. (6) shows that the estimates of the study sample regarding the degree of employment of
educational technology innovations in developing some mathematical concepts were high, as the Mean
Score reached (3.95), with a standard deviation of (1.03), which indicates the high degree of
employment of early childhood teachers of educational technology innovations in developing some

mathematical concepts among children.
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The results also showed a relative convergence in the responses of the sample members to the axis

statements, as the arithmetic means of the statements ranged between (3.55) and (4.14), all of which
fell within the high level, while the standard deviations ranged between (0.99) and (1.15), indicating

an acceptable degree of homogeneity in the responses of the sample members.

Item 3, “I plan to integrate educational technology into the lesson to support children’s learning,”
received the highest mean score, with a Mean Score of (4.14) and a standard deviation of (0.96). The
fact that this statement obtained the highest mean may be attributed to the teachers’ awareness of the
importance of prior planning to employ technology in the educational process, which helps to
determine the appropriate technical tool and the method of using it in accordance with the objectives

of the lesson and the nature of the mathematical concept to be developed.

Statement number (1), "I use mobile learning technologies such as educational applications to
develop children's mathematical concepts," ranked second with a Mean Score of (4.06), a standard
deviation of (0.94), and a high degree of application. Statement number (5), "I keep pace with the times
by developing my skills to use modern educational technologies," ranked third with a Mean Score of

(4.04), a standard deviation of (0.92), and also a high degree of application.

In contrast, statement number (6), "I use modern educational technologies that help solidify
mathematical concepts in children," ranked last with a Mean Score of (3.55) and a standard deviation
of (1.20). Despite this, it remained within the high level. Its relatively low ranking can be attributed to
the fact that explaining mathematical concepts using educational technologies requires more precise
planning and a variety of activities and practices that help the child repeat and apply the concept in
new situations. Additionally, teachers' experience in employing technologies that support this type of

learning varies.

In general, the results of the axis indicate a high level of early childhood teachers’ use of new
educational technologies in developing some mathematical concepts, reflecting a positive trend
towards utilizing modern technologies in educational practices and providing more diverse and
interactive educational experiences that are appropriate to the characteristics of children and their

educational needs.

4.2. Findings Related to Research Question 2: Perceived Importance of Educational

Technologies:

The second sub-question of the study was: "What is the importance of employing new educational
technologies in developing some mathematical concepts from the perspective of early childhood

teachers?"
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To answer the question, descriptive statistics were calculated for the responses of the sample members

to the statements of the second axis, and ranked in descending order according to the weighted

averages, to determine the degree of importance of educational technology innovations in developing

some mathematical concepts from the point of view of early childhood teachers, The overall weighted

average and standard deviation for the entire axis were calculated to determine the degree of

importance of employing educational technology innovations. The following table shows the results

obtained:

Table 7. Means and Standard Deviations of Teachers’ Perceived Benefits of Educational

Technologies for Mathematical Concept Learning

Perceived Importance

No Phrases M | SD | Rank of Technology
Integration
) Modern educational technologies help develop 200 | 0.93 A High
mathematical concepts in children.
Modern educational technologies increase
9 | children's motivation to learn mathematical 4241097 | 2 Very high
concepts.
Modern educational technologies help shift the
10 | teaching of mathematical concepts from rote | 3.95 | 1.01 6 High
learning to understanding and comprehension.
Modern educational technologies help
11 | accommodate the individual differences 3.75 | 1.21 7 High
among children.
. Modern educational technologies encourage 202 | 1.05 5 High
active learning in children.
Modern educational technologies enhance the
13 | appeal of learning mathematical concepts for | 4.17 | 0.91 3 High
children.
Modern educational technologies facilitate the
14 | completion of teachers' tasks with less effort 4.29 1 0.90 1 Very high
and time.
Overall Mean 4.07 |1 0.99 - High
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Table (7) shows that the estimates of the study sample regarding the importance of employing

educational technology innovations in developing some mathematical concepts were high, as the Mean
Score for the entire axis reached (4.07), with a standard deviation of (0.99), which reflects the teachers’
awareness of the importance of educational technology innovations in developing mathematical

concepts among children.

The results also showed limited variation in the sample's ratings of the axis statements, with
arithmetic means ranging between 3.75 and 4.29. Most statements fell within the high level, while two
statements fell within the very high level. Standard deviations ranged between 0.97 and 1.21,
indicating a relative convergence in the sample's responses regarding the importance of employing

modern educational technologies in developing certain mathematical concepts in early childhood.

Statement No. (14) “Educational technology innovations facilitate the completion of the teacher’s
tasks with less effort and time” came in first place among the dimension statements, with an arithmetic
mean of (4.29), and a standard deviation of (0.90), and a very high degree of importance, followed by
statement No. (9) “Educational technology innovations increase the level of children’s motivation to
learn mathematical concepts,” with an arithmetic mean of (4.24), and a standard deviation of (0.90),
and a very high degree of importance, This may be attributed to teachers’ awareness of the practical
and educational importance of new educational technologies, as they can contribute to simplifying
some educational work procedures and facilitating the implementation of tasks related to planning,
presentation and follow-up, as well as presenting mathematical concepts in a more diverse and

interactive way, which may increase children’s attention and their willingness to learn them.

Statement No. (13), “Educational technology innovations enhance the appeal of learning
mathematical concepts for children,” came in third place, with an arithmetic mean of (4.17), followed
by statement No. (8), “Educational technology innovations help in developing mathematical concepts

for children,” in fourth place, with an arithmetic mean of (4.09), both of which are of high importance.

While statement number (11), “Educational technology innovations help to take into account the
individual differences between children,” came in last place, with an arithmetic mean of (3.75), and a
standard deviation of (1.21), and with a high degree of importance, while obtaining the lowest average
among the statements of the axis, which may be attributed to the fact that taking into account individual
differences is not related to the educational technology itself as much as it is related to how it is
employed, and the extent of the teacher’s ability to diversify activities and tasks in accordance with

the levels of children.

In general, the results of the axis indicate a high level of awareness among early childhood teachers

of the importance of employing new educational technologies in developing some mathematical
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concepts, particularly in facilitating the teacher's tasks, increasing children's motivation and enhancing

it towards learning mathematical concepts.

4.3. Findings Related to Research Question 3: Barriers to Using Modern Educational

Technologies:

The third sub-question of the study was: " What barriers do early childhood teachers report to using

modern educational technologies in developing certain mathematical concepts?"

To answer the question, descriptive statistics were calculated for the responses of the sample members
to the statements of the third axis, and they were ranked in descending order according to the weighted
means, in order to reveal the most prominent obstacles that limit the use of new educational
technologies in developing mathematical concepts and the degree of their impact. The arithmetic mean
and standard deviation of the axis as a whole were also calculated, in order to determine the degree of

impact of the obstacles in general. The following table shows the results that were obtained.

Table 8. Means and Standard Deviations of Barriers to Using Modern Educational Technologies

in Developing Certain Mathematical Concepts

Level of
No Phrases M SD | Rank
Perceived Barrier

It takes a long time to prepare, design, and
15 391 [ 1.05| 4 High
implement educational activities.

I am not keeping up with modern educational

16 ‘ 4.09 | 0.86 3 Very
technologies.
I lack conviction in the importance of educational

17 . 3.66 | 0.98 6 High
technologies.

I find it difficult to choose educational
18 4.18 | 0.86 1 High
technologies that cater to individual differences.

I believe that using educational technologies might .
19 . . ‘ 3.69 | 1.03 5 High
negatively affect a child's concentration.

The school administration's lack of motivation and
20 | encouragement for advertisers to employ new | 4.14 | 0.96 2 High
educational technologies.

Overall Mean 3.94 | 1.08 - High

The results for the third dimension indicate that participants reported a high level of barriers to using

modern educational technologies in developing some mathematical concepts, as the Mean Score of
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their estimates reached (3.95) with a standard deviation of (1.08), which reflects the existence of a set

of obstacles that limit the employment of new educational technologies in developing mathematical
concepts, This increase shows that the obstacles to employment are not limited to one aspect, but
extend to aspects related to the selection of appropriate technologies, keeping up with technological
developments, administrative support, and the time required to prepare and implement activities, which

may affect the effectiveness of employing these technologies in the educational process.

Standard deviations ranged from 0.86 to 1.05, indicating variation in participants’ responses across
the items. This demonstrates a relatively low dispersion of responses and their closeness to the mean,
reflecting a general agreement on the nature of the obstacles affecting the use of educational
technology innovations. All items within this dimension received mean scores classified as high
according to the study’s interpretation criteria, with arithmetic means ranging between 3.66 and 4.18,
confirming that these obstacles are significant factors influencing the use of educational technology

innovations in developing mathematical concepts among children.

Among the most prominent obstacles are the difficulty in selecting innovative educational
technologies that cater to individual differences, the lack of motivation and encouragement from school
administrations for teachers to utilize them, and teachers' limited familiarity with modern technology
and its applications. These interconnected obstacles affect a teacher's ability to choose and effectively
implement appropriate technologies. Addressing individual differences among children requires
knowledge of the characteristics and capabilities of various technologies, and the effective use of new
technologies necessitates continuous monitoring of advancements in the field, along with support and

encouragement from school administration.

The increased impact of these obstacles may be attributed to the multiplicity of technological
innovations and the varying suitability of these innovations to the characteristics and needs of children,
in addition to the rapid pace of their development and the continuous need for institutional support and
adaptation, which may make it more difficult to employ them effectively in developing mathematical

concepts.

In contrast, the item “Weak conviction among teachers regarding the importance of educational
technology innovations” ranked relatively lower than the other obstacles, with a mean score of (3.66),
indicating its minimal impact compared to the other indicators within the axis. Nevertheless, it
remained within the high impact level. This may be attributed to the high level of teacher utilization
of educational technologies, which aligns with the findings of the axis on the importance of utilizing
educational technology innovations, demonstrating teachers' high Interpretation of their importance in

developing mathematical concepts.
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4.4. Overall Findings Related to the Main Research Question:

The main question of the study was: "What is the reality of employing new educational technologies

in developing some mathematical concepts from the point of view of early childhood teachers?"

To answer the question, the arithmetic means and standard deviations for each axis of the
questionnaire were extracted and arranged according to their arithmetic means. The arithmetic mean
was also calculated to estimate the reality of employing new educational technologies in developing
some mathematical concepts from the point of view of early childhood teachers. Table (9) shows the

results that were reached.

Table 9. Summary of Mean Scores and Standard Deviations Across Questionnaire Dimensions

No | Questionnaire topics M SD Interpretation

1 | Degree of Educational Technology Use In developing 3.95 1.03 High

some mathematical concepts

2 | The importance of employing modern educational 4.07 10.99 | High

technologies in developing some mathematical concepts

3 | Barriers to Educational Technology Integration In 394 | 1.08 | High
developing some mathematical concepts

Overall Mean 399 | 1.33 High

The findings for the main research question indicate that participating teachers reported a high level
of use of modern educational technologies in developing some mathematical concepts, as the overall
arithmetic mean of the questionnaire as a whole was (3.99) with a standard deviation of (1.33). All the
axes of the questionnaire were of a high degree, as the axis of the importance of employing modern
educational technologies in developing some mathematical concepts came in first place with an
arithmetic mean of (4.07), This is followed by the axis of degree of employment with an arithmetic
mean of (3.95), then the axis of obstacles to employing new educational technologies with an
arithmetic mean of (3.94). This can be explained by the early childhood teachers’ awareness of the
educational and pedagogical value of these innovations, and the possibilities they provide for
presenting mathematical concepts in a more attractive and interactive way, and diversifying the
methods of presenting them in a manner that suits the characteristics of children and takes into account
the individual differences between them, as well as their role in enhancing children’s motivation and
participation in learning situations.

This result is consistent with S. Al-Ghamdi’s study (2022), which showed a high level of availability

and use of technological innovations in the early childhood environment. It is also consistent with Al-
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Rashed’s study (2018), which revealed positive trends among kindergarten teachers towards the use of

digital learning. This agreement can be explained by the teachers’ increased awareness of the
importance of educational technologies and their role in diversifying educational experiences and
presenting mathematical concepts in an interactive way that suits the characteristics of children, which

is supported by the high level of Perceived Importance of Technology Integration axis to (4.07).
This result is also consistent with the study by Al-Maliki and Al-Abadi (2023), which addressed

kindergarten teachers' attitudes towards the use of educational technologies. The study demonstrated
the need to develop a guide for teachers to employ technologies more effectively and optimally, and

recommended curriculum development to align with educational technologies.

The high degree of employment of educational technology innovations can also be explained in light
of the results of studies such as Al-Otaibi’s study (2022) showing a high positive effect of using
augmented reality technology in developing mathematical concepts, as well as Al-Warfali’s study
(2023) on the effectiveness of educational kits in developing mathematical concepts among children

with Down syndrome who are capable of learning.

In contrast, the current study revealed a high average of obstacles to employing new educational
technologies, which is partially consistent with S. Al-Ghamdi’s study (2022), which indicated the
existence of difficulties that hinder the use of new technologies, albeit to a moderate degree. This
indicates that the two studies agree on the existence of obstacles related to employing technologies,

with a difference in the level of assessment of these obstacles.

In general, the findings of this study align with previous research in confirming the importance of
educational technologies and their widespread use in early childhood, as well as their role in
developing children's concepts and skills. This study is distinguished by its focus on the application of
modern educational technologies in developing mathematical concepts, by identifying the extent of

their use, their importance, and the main obstacles that limit their application.
5. Conclusions and Recommendations:
5.1. Main Conclusions:

1. The overall mean for teachers’ use of modern educational technologies in developing mathematical
concepts was high (M = 3.95, SD = 1.03), indicating a high level of technology use among early
childhood teachers.

2. The overall mean for the perceived importance of using modern educational technologies in
developing mathematical concepts was high (M = 4.07, SD = 0.99), reflecting early childhood
teachers’ awareness of the importance of these technologies in supporting children’s mathematical

concept development.
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3. The overall mean for perceived barriers to using modern educational technologies in developing

mathematical concepts was high (M = 3.94, SD = 1.08), indicating that early childhood teachers

perceived substantial barriers to their use.

5.2. Practical Recommendations:

- Conduct workshops and training programs for early childhood teachers on the effective use of

modern educational technologies.

- Encourage early childhood teachers to integrate modern educational technologies into their

teaching practices to enhance children’s engagement and motivation to learn.

- Use the Early Childhood Developmental Learning Standards Guide as a reference for developing

children’s mathematical concepts.

- Create a supportive learning environment and provide teachers with the materials and resources

necessary for the effective use of modern educational technologies.
5.3. Directions for Future Research:

Conducting an experimental study on the effectiveness of employing generative artificial
intelligence in developing mathematical concepts.

Studying parents' perceptions of new educational technologies in developing mathematical
concepts in early childhood.

Early childhood teachers' practices in developing early childhood mathematical skills.
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