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Abstract: tuasdd

Objectives: The study aimed to identify the degree to which the
principal uses digital technology and artificial intelligence (Al) in
Palestinian Government Schools in the Directorate of Education,
South Nablus. It also aimed to see whether the principal’s usages
are affected by other related factors.

Methods: The study adopted the descriptive-analytical approach
to determine the mean percentage of school principals” use of
technology and artificial intelligence. It also employed a
qualitative approach to analyze the participants” responses. The
study was conducted on a simple random sample drawn from
the target population, consisting of (47) participants.

Results: The results revealed that school principals use digital
technology and artificial intelligence to a high degree, with no
statistically significant differences between the two domains,
along with other related findings.

Conclusions: The study presented several recommendations,
including the allocation of specific annual budgets within the
Ministry’s strategic plan to equip public schools in South Nablus
with modern computers and smart boards, and to connect them
to high-speed internet networks, along with periodic monitoring
to ensure their technical readiness and operational efficiency.
Keywords: school’s principal; digital technology; artificial intelligent;

Palestinian government schools.
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Abstract: ol

Objectives: The study aimed to identify the role of school leaders
in achieving the fourth goal of the Sustainable Development
Goals (SDGs) within the Saudi society from the teachers’
perspectives, and to examine differences in their views according
to the variables of educational stage, experience, gender, and
academic qualification.

Methods: The descriptive method was employed, and a
questionnaire consisting of 31 items distributed across three
dimensions-educational, social and emotional, and behavioral-
was administered to a sample of 166 male and female teachers.
Results: The results indicated that the overall level of school
leaders’ practice of their role in achieving the fourth SDG was
high, with a total mean of (4.31). The social and emotional
dimension ranked first (4.37), followed by the educational
dimension (4.35), and the behavioral dimension (4.34).
Conclusions: The study recommended developing an
educational improvement plan to achieve the fourth SDG in
alignment with Saudi Vision 2030, creating a supportive
environment for educational leaders that enhances their
behavioral, social, and instructional roles, empowering teachers
and school teams to participate in planning, implementation, and
decision-making processes, and organizing specialized
workshops and seminars to strengthen the leaders’ contribution
to sustainable development.

Keywords: School Leaders; Fourth Goal; Sustainable Development;
Development; the Kingdom's Vision 2030.
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Abstract: sl

Objectives: The study aimed to identify the extent to which
public school principals practice adaptive leadership and its
relationship with organizational brilliance in Al Dhahirah
Governorate in the Sultanate of Oman from the perspective of
teachers.

Methods: A descriptive correlational approach was used. A
questionnaire was employed as the main tool for data and its
validity and reliability were confirmed. The questionnaire was
administered to a sample of 352 male and female.

Results: One of the key findings of the study was that the level
of adaptive leadership practiced by public school principals in
Al Dhahirah Governorate in the Sultanate of Oman, from the
teachers’ perspective, was generally high. The results also
showed that the level of organizational brilliance in public
schools in Al Dhahirah Governorate was similarly high from the
teachers’ point of view.

Conclusions: The study recommended the following:
Continuing to enhance effective adaptive leadership practices
among school principals by administrative supervisors and the
Specialized Institute. Continuing to support and strengthen the
dimensions of organizational brilliance in the governorate's
schools by officials in the Supervision Department and the
Information Technology Department.

Keywords: Adaptive Leadership; Organizational Brilliance; Public

Schools; Al Dhahirah Governorate; Sultanate of Oman.
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Abstract: 1l

Objectives: This study aimed to evaluate the effectiveness of
Eye Movement Desensitization and Reprocessing (EMDR)
therapy in alleviating symptoms of Post-Traumatic Stress
Disorder (PTSD) among displaced adolescents who
experienced the trauma of home destruction due to war.
Methods: The study employed a quasi-experimental design
and implemented an adapted treatment protocol tailored to
the participants' cultural and developmental characteristics.
Results: The results showed a statistically significant
reduction (p<0.001) in symptom severity in the experimental
group compared to the control group, with the improvement
sustained during a three-month follow-up period. A notable
improvement was also observed in secondary psychological
indicators, such as anxiety, depression, and self-concept.
Conclusions: The study concludes that EMDR is a promising
and effective intervention for this population and
recommends its integration into psychological support
programs within Arab contexts, emphasizing the importance
of culturally adapting treatment protocols.

Keywords: Post-Traumatic Stress Disorder (PTSD); EMDR
Therapy; Adolescent; Displaced Persons.
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Objectives: This study aimed to explore the role of the

teacher-student relationship in enhancing students'
motivation.

Methods: The current study employed a descriptive-
analytical approach. An interview form, developed
specifically for this purpose, was administered to a sample of
25 teachers at the Shaqib al-Salam School in the Negev region.
Results: The results indicated that the teacher-student
relationship plays a significant role in enhancing students’
academic achievement by providing a supportive learning
environment. Additionally, the findings showed that this
relationship contributes to improved school attendance by
increasing students’ commitment to regular attendance.
Finally, the teacher-student relationship was found to
support the development of social relationships within the
school environment through mutual respect and cooperation.
Conclusions: The study concludes that the teacher-student
relationship contributes to enhancing student motivation in
academic performance and school discipline, as well as
fostering the development of social relationships within the
school setting.
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Abstract:

Objectives: The study aimed to identify the challenges facing the
implementation of school accreditation standards across its
dimensions: administrative and organizational, financial and
material, human, and technological, in public schools in Al-
Khobar Governorate.

Methods: The study employed the descriptive survey method,
and the questionnaire was administered to a sample of 185 school
principals in public schools in Al-Khobar Governorate, selected
through a comprehensive census method.

Results: The results revealed that the challenges of implementing
school accreditation standards were very high, with the human
dimension ranking first (Mean = 4.75, SD = 3.25), followed by the
administrative and organizational dimension (Mean =4.22, SD =
3.27), the technological dimension (Mean = 4.03, SD = 3.41), and
finally the financial and material dimension (Mean = 4.01, SD =
2.43). The results also showed no differences attributable to
gender or years of service, while differences were found in favor
of principals of the elementary stage.

Conclusions: The study recommends developing human
resources through improved recruitment, training, and
professional development, providing incentives and reducing
workload, designing specialized support programs for
elementary school principals, as well as simplifying
administrative and technical procedures and enhancing
infrastructure and technical support to ensure the effective
implementation of accreditation standards.

Keywords: School Accreditation; Challenges; Public Education.
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Abstract: szl

Objectives: This study aimed to identify the most common
fears among early childhood educators and to understand the
factors influencing them.

Methods: The researcher used the descriptive approach as
the most suitable method for observing the phenomenon as it
appears in the child's natural environment and analyzing it
in light of the literature and previous studies.

Results: The study results showed that early childhood
education children experience a range of normal fears related
to their developmental stage, their experiences, and the
protective and supportive approaches provided by adults. It
also revealed that the intensity of these fears varies from child
to child, depending on whether certain stimuli are linked to
past traumatic experiences. Psychological theories -such as
learning theory and behaviorism- have provided a clear
explanation for the origins of these fears, contributing to their
understanding and the development of coping mechanisms.

Conclusions: The study concluded with recommendations,
most notably: strengthening communication between the
family and the school, building educational and
psychological support plans that take into account individual
differences, training educators and parents to identify
children’s fears, and designing programs that help them cope
with them, while integrating psychological, social and
cultural factors. Encouraging the use of storytelling and
puppets to enable children to express their feelings safely.

Keywords: Early childhood education; fear; early childhood.
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Abstract: szl

Objectives: This study explores the experience of loneliness
and isolation among elderly individuals in rural Arab
communities within Palestine 1948, through understanding
their personal narratives and self-perceptions of their social
status.

Methods: The research adopted a qualitative approach, using
semi-structured interviews as the primary data collection tool
with a purposive sample of five participants from Arraba al-
Batuf (three men and two women) aged between 69 and 75
years.

Results: The findings revealed a fundamental contradiction
in the elderly's experience of loneliness, as they perceive it as
a basic need similar to food and sleep, yet simultaneously
seek to overcome it when it becomes painful. Participants
demonstrated diversity in the channels they use to narrate
their personal stories and express themselves, including
social media, political activity, music, social gatherings, and
family relationships.
Conclusions: A set of practical and scientific
recommendations can be proposed to reduce this
phenomenon and enhance the quality of life of older adults
in society, including: the need to strengthen social
communication between older adults and their family
members by organizing regular family gatherings, and
encouraging children and grandchildren to spend quality
time with the elderly, as this has a direct impact on alleviating
feelings of isolation and enhancing their sense of belonging
and emotional support.

Keywords: Elderly; Loneliness; Social Isolation; Palestine 1948.
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Abstract: szl

Objectives: The study aimed to present a comprehensive
developmental vision for the Islamic education curriculum at
the secondary level, making the enhancement of family and
social values a central axis that permeates all curriculum
components. This stems from recognizing the profound
challenges facing identity and values in the current era under
the influence of globalization, technological development,
and extremist intellectual currents.

Methods: The study employed a methodology comprising
the analysis of previous literature and conducting in-depth
interviews with a sample of religious scholars and Sharia
specialists, as well as social workers and family counselors,
totaling 200 individuals.

Results: The results revealed a significant gap between the
theoretical aspirations of the current curriculum and its
practical implementation mechanisms. It largely focuses on
theoretical content while overlooking interactive strategies
and authentic assessment tools capable of measuring
behavioral change.

Conclusions: The study concluded that the Islamic
curriculum for the secondary stage, despite including family
and social content, suffers from a significant gap between the
theoretical aspirations to promote values and the effective
educational mechanisms to achieve them, among other
recommendations.

Keywords: Islamic curriculum; secondary stage; family and social

values; developmental vision.
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Abstract: 1pasll

Objectives: This study aimed at identifying the effectiveness
of various activities in developing receptive and expressive
language skills in children with Apraxia.

Methods: The researchers constructed a scale, in addition to
direct observation by the researchers. Their validity and
reliability were verified. A purposive sample of (6) students
from Al-Basmat School in East Jerusalem was selected. The
quasi-experimental approach was used to implement the
program.

Results: The results showed positive progress among the
children, as there were clear differences between the
arithmetic means of the level of receptive and expressive
language skills according to the scale variable. The apparent
differences were in favor of the post-scale, which had an
arithmetic mean of (2.95) and a standard deviation of (0.66),
while the arithmetic mean of the pre-scale was (1.93) and a
standard deviation of (0.65). The results of direct
observation also showed improvement in all children at
different levels. This indicates the effectiveness of the
various activities in developing language skills.
Conclusions: Researchers recommend providing a program
that includes diverse activities to be used as an educational
strategy for children with Apraxia.

Keywords: Apraxia; various activities; receptive language skills;

expressive language skills.
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1 Introduction

Childhood is one of the most important stages that a person goes through, in which vulnerability to the
surrounding factors increases, s/he acquires the receptive and expressive language, his tendencies and trends
open, he also acquires colors of knowledge, concepts, values, methods of thinking, principles of behavior and
methods of treatment. By which the progress of societies is measured, understanding the future of the nation,
their care and education is the duty of every individual, but this task may be encountered by some difficulties,
including language problems and other problems that may stand in the way of the child and his progress and
development in the future, and the most prominent of these problems is “ Apraxia.”

Apraxia is one of the rarest and most mysterious childhood disorders, so researchers are still seeking to
form a collective view of how the disorder can be diagnosed and the appropriate treatment approach for it.
Apraxia is like a snow mountain from which a very small part appears, while a very large part is submerged.
The visible part is the difficulties associated with the lack of linguistic and motor coordination, while the
invisible part is the basic difficulties in attention, memory and some skills that require cognitive skills (Al-
Tantawi, 2018).

Taha (2017) states that Apraxia is a type of speech disorder of neurogenic origin, which refers to the
inability to voluntarily control speech production; This is as a result of the inability to coordinate between the
nervous and muscular systems, and it leads to a defectin the process of arranging sounds in speech and is not
caused by weakness in the muscles of speech; Hence, verbal errors in Apraxia of children are difficult to
predict because they are not characterized by stability.

It indicates that speech errors in Apraxia are often unpredictable and inconsistent, making them difficult
to predict. Apraxia is a neurological disorder that affects the ability to plan and execute the movements
necessary for speech. (ASHA, 2022).

Apraxia is also defined as a developmental disability that negatively affects all aspects of growth and its
impact is the inability to communicate in both verbal and nonverbal forms, which results in the absence of
dependence on language, and it is a disorder characterized by social and communicative lack and disability,
children who suffer from these disorders appear to have problems in imitation and motor skills. Research has
shown that a child's failure in imitation lies in the child's inability to present mental representations of
themselves and their surroundings (Abdel-Al, 2020). The study of Scholl & et., al., 2021 has shown that
students of Apraxia can gain benefits after receiving special programs where they can retrieve and produce
words through language-based semantic analysis therapy.

From this point of view, it has become necessary to search for ways for a child of Apraxia to acquire the
skills of receptive and expressive language, as well as the ability to understand gestures and written language.
Al-Dawayda, 2016), and the brain is based on an abundant memory in the memory of linguistic symbols and
what they express of things, concepts and others, and then it links the audible words with what they express
in terms of things, actions, and experiences (Abdel-Gawad and Al-Masry, 2019).

As for the expressive and verbal language, it is represented in the spoken and written language and sign
language and it shows the individual’s ability to speak and write the language, expressive language is defined
as that language that represents the child’s ability to speak the language, write the language, and sign
language, and it is also the ability to transform or transferideas into Written or spoken verbal symbols, which
are also one of the manifestations of communication through which ideas are conveyed in a verbal, symbolic
or written form (Muhammad, 2021).

constructing linguistic knowledge by setting personal goals, selecting appropriate strategies and
resources, and continuously evaluating their progress. This process is supported —rather than controlled —by
the teacher, who acts as a facilitator, guide and motivator. It integrates cognitive, metacognitive, emotional
and social strategies, often enhanced by digital tools and collaborative environments. (Roy & Gandhimathi,
2024).

Mohammad (2018) defines that expressive language is a set of words and sentences that an individual
uses to express his needs and desires. Through it, he can communicate with others, and it is the essence of
social interaction. It also showed that the problems of expressive language are represented in the weakness of
the ability to use long, complex or abstract sentences, the use of correct phrases, words and grammar, poor
awareness of the social context of thelanguage, and the weak ability to follow the topic and choose the correct
words. Thus, it includes weak discussion of concepts and terminology, expressing experiences and sound
linguistic formulation of ideas and meanings, expressive language difficulties are characterized by the
following characteristics or some of them: First: the child shows resistance to participating in speaking or
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answering questions, second: the limited number of vocabulary used by the child, as well as limiting his
answers to a certain number of speech patterns, third: the child is immature so that his speech appears less
than its chronological age.

Al-Tantawi (2018) showed that Apraxia children are much lower than their normal peers in vocabulary
measured by the Wechsler Intelligence Scale. In addition to that, they have a large number of spelling errors,
and they write much fewer words per minute than their peers.

Despite the importance of the receptive and expressive language skills for every person in this life,
Apraxia children suffer from the problem of receptive and expressive language skills a lot and face many
difficulties. They learn language skills and communication skills very slowly, and their skills in this matter are
less than their ordinary peers, therefore, they need programs that contribute to their training and
development of language skills, and this is consistent with what Hanna (2018) indicated, which believes that
individuals with special needs, including Apraxia children, need different methods of education that suit their
needs and abilities. To succeed in training and qualifying this category, training programs are required in
addition to their own educational equipment and means through which we can unleash their talents and
abilities and reach them to their maximum potential.

Among these training programs are various activities, which are considered in contemporary educational
systems of great importance to students, as they contribute effectively and directly to the formation of the
student’s personality, refine his abilities, develop his skills, release his creativity and mental, social, cultural
and physical expressions, and there are many definitions in the field of activities, there are those who define
them as: It is done by the teacher, students, or others in order to achieve educational goals that were
previously defined as part of the planning of the teaching and learning process for which the school bears its
responsibilities (Ibrahim, 2017).1t is also defined as Diverse activities that include all types of social, sports,
and artistic activities that are practiced in a free and organized manner for recreation or to acquire skills that
the child lacks. These are planned activities (Saeed and Murad, 2018). In this regard, Sharaf (2019) indicates
that activities are an important tributary of children's culture, as they work to integrate them into society and
play a prominent, essential role in their learning, providing them with many customs, values, experiences and
concepts in various fields of learning. Incorporating them into the educational process, especially for those
with special needs, opens up broader horizons and allows them to perform the real roles they will play in the
future. In addition, it provides all children with the ability to bear responsibility, increases excitement and
motivation for learning, and instills in them a sense of activity.

1.1 Study Problem

The problem of the study is to investigate the effectiveness of various activities in improving the receptive and
expressive language skills for Apraxia children.

1.2 Study Questions

The study seeks to answer the following main question: What is the effectiveness of various activities in
improving the receptive and expressive language skills of Apraxia children?
The following sub-questions:
e Are there statistically significant differences between the means levels of receptive and expressive
language skills for Apraxia children due to the pre- and post-test variable?
e Are there statistically significant differences between the means levels of receptive and expressive
language skills among Apraxia children due to the post and follow-up test variables?
e How much contribution do the various activities have in improving the receptive and expressive
language skills of Apraxia children?

1.3 Study Hypotheses

e “There are no statistically significant differences at the significance level (a > 0.05) between the mean
levels of the receptive and expressive language skills of Apraxia children due to the pre- and post-test
variable.

e “There are no statistically significant differences at the level of significance (a > 0.05) between the mean
levels of sequential movement skills and oral and facial movements for Apraxia children due to the post
and follow-up test variables?
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1.4 Study Objectives

The study seeks to find out the effectiveness of various activities in improving the receptive language skills,
expressive language and verbal language of Apraxia children.

1.5 Previous Studies

(Bouvier et al., al., 2021) conducted a study that aimed to describe the motor speech characteristics of
French-speaking participants in Quebec with advanced (advanced) Apraxia and to explore the connection
profile of those presenting more specifically with advanced Apraxia than with predominantly advanced
Apraxia. Evolving and concomitant aphasia. To achieve the objectives of the study, a study was conducted
on all speakers who have developed Apraxia in the largest population areas in the province of Quebec
over a period of (3) years. A total of nine participants with advanced Apraxia (4 of whom had advanced
Apraxia dominant and 5 had primary Apraxia) underwent a comprehensive assessment of language and
motor speech, using a cognitive examination. Their performance was compared with (30) identical healthy
controls. The results of the study showed that participants with advanced Apraxia differed from healthy
speakers on all acoustic and perceptual scales. The primary Apraxia and advanced Apraxia subgroups
were similar on many measures, but participants from the primary Apraxia subgroup tended to perform
better on speech measures and maximal speech rate tasks.

The study by (Scholl & et., al., 2021) sought to know the results of treatment of semantic features analysis
of aphasia with or without Apraxia, the study indicated that the studies did not explore whether a dual
diagnosis of aphasia and Apraxia versus aphasia alone affects response to language-based label therapies.
To achieve this goal, a group pilot study was conducted to explore the effects of treatment, generalization
and maintenance between Apraxia, speech and aphasia groups. The study sample consisted of (9)
individuals suffering from aphasia and (11) patients suffering from aphasia associated with Apraxia. It
included measures and programs based on linguistic accuracy, number of volume distortions, language
stress, and segmentation errors. The results showed that both groups indicated a significant improvement
in the accuracy of naming the trained items for up to two months after treatment. The improvement was in
the accuracy of naming the untrained items after processing, whether it was linguistically related or not
related to the trained items. It showed that there was a tendency for the Apraxia group to respond to
treatment slightly better than the aphasia group, and measures of vocal accuracy and fluency were
improved for both groups. The effects of treatment were not generalized to formal measures of image
labeling or expression of correct units of information in the story retelling task.

The (Zuk & et., al., 2018) study examined the speech perception abilities of children with childhood
Apraxia who had or did not have language impairment compared to those with language impairment,
speech delay, and peers who usually develop. The study used a method of measuring speech perception
by distinguishing the persistence of a complex syllable that differs in frequency, and the group was
classified according to performance in speech and language assessments and compared on syllable
discrimination thresholds, and intragroup variance was also evaluated. The study found that children with
Apraxia of children without language impairment did not differ significantly in syllable discrimination
compared to their typically developing peers. In contrast, the results showed that those with CAB and
language impairment had significantly lower discriminatory abilities compared to children with CAB and
their peers usually developed. It also showed that children with delayed speech and language impairment
also had significantly weaker discriminatory abilities, with appreciable variance within the group. A
subset of children with Apraxia.

(Salem, 2018) study aimed to verify the effect of developing sensory integration in reducing Apraxia of
speech in autistic children. The study sample was selected from a group of autistic children, their ages
ranged between (8-11) years, of the children who frequented the Center for the Development of Abilities
with Special Needs in Shebin El-Koum, numbering (7) children. The training program was applied to
them, and the study tools were applied before and after. The study found the effectiveness of sensory
integration development in reducing Apraxia of speech disorder in autistic children.

(Al-Tantawi, 2018) study aimed to compare groups of children with learning disabilities (dislexia,
disgraphia, and dyscalculia and people with reading, writing and math disabilities) in terms of the severity
of the developmental coordination disorder (Apraxia), as well as revealing the differences that are
attributed to gender among people with learning disabilities in terms of Apraxia. The study used the
Apraxia scale, and the battery of diagnostic assessment measures of developmental and academic learning
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disability. The results showed the presence of statistically significant differences between the scores of the
groups, where statistically significant differences were found in terms of the severity of Apraxia in the
direction of the group with disgraphia compared to the group with dislexia.

¢ (Al-Hadary, 2016) conducted a study that aimed to prepare a training program to develop receptive and
expressive language skills for hearing-impaired children, create a wealth of language structures as a means
of community communication, and improve self-effectiveness for this group of children. To achieve the
objectives of the study, the researcher used the experimental method, on a sample of (10) hearing-impaired
children whose ages ranged between (10-12) years, they were selected from different social and economic
levels from Al-Amal School in Abbasiya (Al-Wali) in Egypt.

The researcher used the questionnaire, the receptive and expressive language skills scale, and the training
program. The results showed the existence of a statistically significant effect of the receptive and expressive
language skills development program in improving the self-efficacy of hearing-impaired children in the pre
and post measurements in favor of the post.

Feedback:

The studies that have researched the subject of Apraxia in the city of Jerusalem are considered rare, according
to the researcher’s knowledge, as there is no study conducted on this subject, therefore there is a need for
more studies to contribute to the identification of this category. It was also found that the previous studies
had different objectives from the objectives of the current study regarding the use of multiple activities in
improving the expressive receptive language skills of Apraxia children.

Looking at previous studies, the researchers believe that all the studies that dealt with the issue of
Apraxia have achieved what they sought to improve some of the skill aspects of individuals suffering from
Apraxia disorder. These results showed that the use of programs and activities contributes to improving
receptive expressive language skills.

The current study is an extension of the previous studies that researched the subject of Apraxia, as the
current study, when it presented its problem, agreed with previous studies that the programs and activities
provided for Apraxia or speech disorder work to improve the problem they have.

The current study has benefited from previous studies in writing the theoretical framework for the study,
enhancing the researcher’s feedback and increasing her information about Apraxia, the various activities, the
method of applying activities and choosing the study tools, in addition to building and writing the third
chapter of the current study.

The current study is distinguished from previous studiesin that it deals with Apraxia children in special
education schools in the city of Jerusalem, in which there are Apraxia children, who are often marginalized
and do not benefit from the programs offered to them because some of their teachers do not know what
Apraxia is. Among the challenges at the educational level, in terms of restrictions imposed on the educational
process, and determining the level of material support that is not sufficient for the purpose of providing many
activities suitable for this category.

2 Methodology

The study used the quasi-experimental approach to reveal the effectiveness of various activities in improving
the receptive and expressive language skills of Apraxia children. This is due to its suitability for the purposes
of the current study.

2.1 Study Community

The study population consisted of all Apraxia children aged (8-12) who were present in special education
schools in the areas of East Jerusalem during the first semester of the year 2021-2022 AD.

2.2 Study Sample

The study sample was limited to six participants, (3) males and (3) females, of Apraxia students who are
present at Al-Basmat School in Jerusalem. They were chosen intentionally, and their ages ranged between (8-
12) years, there are no problems associated with Apraxia of speech, which are relatively few cases, but they
exist, and it is difficult to find such cases in similar environments. and they were diagnosed by a team
consisting of Speech-language pathologist, occupational therapist, physical therapist, and special education
specialist.
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2.3 Study Tools
First, the Apraxia scale:

The two researchers prepared the scale with the aim of knowing the effectiveness of the various activities in
improving the receptive and expressive language skills of Apraxia children. It was presented to (13)
arbitrators with expertise and competence in the field of special education. In its final form, the scale consisted
of (22) items related to receptive language skills, and (32) items related to expressive language skills.

Scale stability:

The reliability was verified by the total score of the reliability coefficient (the fields of study according to
Cronbach's alpha equation), and the total score for the level of the receptive language skills and the expressive
and verbal language of Apraxia children was (0.852), and this result is valid for the purposes of the study.

Second, direct observation:

It is the observation of the researchers during the application of the program based on the various activities on
the students of the study sample in order to improve their receptive and expressive language skills, which
revolves around observing the extent of their development during the implementation and application of the
various activities on them. During the application of the activities and their direct observation of the students,
the researchers were able to identify their characteristics, traits and nature and agree on all the items of the
observations.

The program based on various activities:

The program, based on various activities, aims to improve the receptive and expressive language skills of
Apraxia children. The content of the program based on the various activities was designed in the form of
elaborate activities in terms of clarity of description, objectives, means, time, procedures, and evaluation, in
addition to computerized activities to improve the receptive and expressive language skills of Apraxia
children and their outputs.

The time range for implementing the activities, their number, and the time each activity takes were
determined by the nature of the activities. The activities consisted of (30) activities that were implemented,
they focused on improving the receptive and expressive language skills, so that the program is applied to
students by (four days) Weekly, and implemented at the beginning of October 5, 2021 and ended on
December 8, 2021 AD. It is indicated that the time of implementing the activity was open in line with the
abilities of the students, taking into account the implementation of transitional activities to attract the
attention of the student and to improve the skills of receptive language and expressive language.

Foundations for Building the Diverse Activities:

The psychological and educational foundations for building the diverse activities to improve the language
skills of children with Apraxia were identified. The following principles were taken into account when
selecting the content of the diverse activities:

e Improving language skills in children with Apraxia does not occur through a single situation or activity.
Rather, the student requires multiple and varied situations and activities, the number of which increases
or decreases depending on the difficulty or ease of the skill.

e It must be taken into account that there are individual differences among students in the speed at which
they acquire the skill.

e Since Apraxia students are easily bored, the methods and approaches for students to improve their
language skills must be diversified. These approaches, primarily based on direct experience, discussion,
various types of play, songs, and various presentation methods relevant to each field, must be used to
achieve the behavioral objectives of educational activities.

e Organizing the activity components and defining their content in a manner consistent with the objectives
of the diverse activities to improve language skills. This is achieved by providing materials, models,
pictures, tangible objects, and other materials related to the topic of the activity, enabling the student to
experience, use, and apply the content of the activity in different settings and situations.

e Self-learning is the most appropriate method for improving language skills, and teachers should
motivate their students to do so by using the implicit intention method.

e Play is the child's life, and through it they grow. Teachers should take advantage of the student's natural
inclination toward play to improve language skills.
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Diversify the venues for various activities aimed at improving language skills in children with Apraxia,
not relying solely on the activity room.

Consider the gradual progression of the child's acquisition of various aspects of activities.

Provide group and individual applications appropriate to all activity objectives in the stages of
improving language skills for children with Apraxia.

Avoid indoctrination.

Formative assessment of students is a necessary process to ensure the extent to which the objectives of a
program based on diverse activities are achieved in improving language skills for children with Apraxia.
Diversify the daily program of diverse activities, including directed activities characterized by movement
and activity, and quiet activities.

The program relies on improving language skills through diverse activities.

Create an atmosphere filled with happiness and love so that the child learns, by modeling how to be
happy while learning.

Giving students the freedom to express their opinions on topics related to them.

Improving my language skills is the basis for building activities.

The Philosophy of Diverse Activities:

The philosophy of diverse activities is based on a variety of activities that are based on excitement. The
philosophy of the program is based on integrated activities that emphasize that learning must be connected to
the student's life, reality, needs, and interests. It occurs through interaction with the student's surrounding
environment, stems from their readiness and abilities, and can occur in all places where the student is active,

at home and at school.

3

Each activity includes the following:

Activity name

Short-term objectives

Tools and resources appropriate for the activity
Activity time

Activity implementation procedures

Formative and summative evaluation

Study Results and Discussion

3.1 Results of answering the first question:

First: the results of the Apraxia scale

The results are presented in a set of tables, through which they answer the study question which states: What
is the effectiveness of the various activities in improving the receptive and expressive language skills of
Apraxia children?

To answer the question, the arithmetic means of the level of the receptive and expressive language skills

of Apraxia children were calculated, in order to compare the pre and post scale of Apraxia children before
and after applying the various activities program on them. Table (1) shows the result that was reached after

calculating the arithmetic means:

Table 1: Arithmetic means of the level of receptive and expressive language skills and of Apraxia children

Domain Scale Number Arithmetic mean Standard deviation
Receptive language skills Pre 6 2.2700 0.76772

Post 6 3.2850 0.77676
Expressive language skills Pre 6 1.7450 0.72024

Post 6 2.7700 0.72520

It is noted from Table 1 that there are apparent differences between the means of receptive and expressive
language skills. To find out the source of the differences, an independent samples t-test was chosen.

To answer this question, a comparison was made between the results of the pre and the post measures of

the receptive and expressive language skills of Apraxic children as in Table 2.
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Table 2: Results of the independent samples t-test for the response of the sample members between the means of the
responses of the study sample members on the level of the receptive and expressive language skills of apraxic children
according to the pre- and post-test variable

Domain Scale Number Arithmetic Standard  "t"value Significance
mean deviation level
Receptive  language Pre 6 2.2700 0.76772 2.276 0.046
skills Post 6 3.2850 0.77676
Expressive and verbal Pre 6 1.7450 0.72024 2.456 0.034
language skills Post 6 2.7700 0.72520
The Total score Pre 6 1.9467 0.71604 2.456 0.034
Post 6 2.9683 0.72521

Table 2 shows that the “t” value for the total score is (2.456), and the level of significance is (0.034), meaning
that there are differences between the means of the responses of the study sample members at the level of the
two language skills of Apraxia children due to the test variable, and the differences were in favor of the post-
test, thus, the firsthypothesis was rejected. That is, there is an effectiveness of various activities in improving
the receptive and expressive language skills of Apraxia children.

This result can be explained by the fact that the diverse activities provided to children with Apraxia
played a pivotal role in activating their latent language abilities through multi-sensory methods based on
repetition, interaction, and stimulation, leading to a marked improvement in their receptive and expressive
language skills. Furthermore, the continued exposure to these activities in an organized and systematic
manner provided the children with repeated opportunities to practice their language skills, correct
pronunciation patterns, and improve their ability to express and understand, leading to this marked
improvement in their performance on the post-test. The interactive and stimulating nature of these activities
also contributed to increasing the children's motivation to participate and learn.

This result is consistent with previous studies, such as Scholl et al. (2021), Al-Hadary (2016), and Salem
(2018), which emphasized the importance of programs based on interactive language activities in improving
language skills. This reinforces the practical and applied value of the program used in the current study.

Table 2 shows that there are apparent differences between the arithmetic means for the level of the
receptive and expressive language skills of Apraxia children according to the scale variable, the apparent
differences were in favor of the post scale.

Table (3): Results of the independent samples t-test for the response of the sample members between the mean s of the
responses of the study sample members on the level of the receptive and expressive language skills of apraxic children
according to the post- and follow up test variable

Domain Scale Number  Arithmetic Standard Df "t Significance
mean deviation value level
Receptive Post 6 3.285 0.776 10 0.192 0.852
language skills Follow 6 3.201 0.728
Expressive and Post 6 2.770 0.725 10 0.121 0.906
verbal language  Follow 6 2.721 0.660
skills
The Total score Post 6 2.968 0.725 10 0.012 0.991
Follow 6 2.973 0.717

Table 3 shows that there are no differences between the arithmetic means for the level of the receptive and
expressive language skills of Apraxia children according to the scale variable, no differences were also in
favor of the follow up scale. This indicates the stability of the effectiveness of various activities in improving
the receptive and expressive language skills of children with Apraxia.

This result can be interpreted as indicating that the activities used in the training program, effectively
contributed to improving the children's language skills. Furthermore, the persistence of these results in the
follow-up scale indicate the stability of the therapeutic effect of the various activities, and that it is not limited
to the application period only. This reflects the success of the various activities in consolidating acquired skills
and transforming them into stable language behavior in children. This result is consistent with one of the
findings of Zook et al.'s study (2018).



The Various Activities Effectiveness in Developing Language Skills for Children with Apraxia 136

Second: the results of the direct observation:
Results of answering the third question: How much contribution do the various activities have in improving
the receptive and expressive language skill of Apraxia children?

Table (4): Results of the effectiveness of various activities in improving the receptive language skill of Apraxic children

No Child Gendr Pre scale results Post scale results
1 Yaser M within the very good level within the excellent level3
2 Nesreen F within the good level within the very good level2
3 Tasneem F within the good level within the very good level2
4 Abd M within the intermediate level. within the good levell
Araheem
5 Kaled M within the intermediate level. within the good levell
6 Rama F within the acceptable level. within the intermediate level.

The results in the previous Table 4 showed the students’ progress positively, as clear differences appeared
between the Pre and post scales, in favor of the post scale, and this confirms the effectiveness of the various
activities in improving the receptive language skill.

The child Yasser, the levels of proficiency in his receptive language skill revolved around the mean, good
and very good levels. In paragraphs (1, 2, 3, 6, 8, 12, 14, 16, 17, 18) at the intermediate level, and paragraphs (5
,7,9,11,13,15,19, 20, 21) at the good level, while it happened in paragraphs (4, 10) at the very good level, in
the domain scale, we find that its level after implementing the various activities moved to the level of
Advanced, from the mean level to good, for example, the paragraph “distinguishes between singular, dual
and plural”, and from the good level to very good, and from that, for example, the paragraph “recalls the
necessary vocabulary during the conversation”, and from the level of very good to excellent, and from For
example, the paragraph "answers closed questions with (yes/no)". The disparity between these paragraphs
and the diversity in them is due to his great love for stories. The following table shows the paragraphs.

Table 5: llustrates the previous paragraphs

1 He responds to what is asked of him.

2 He needs accompanying gestures to understand the meaning.

3. Understands open questions

6 He is good at choosing between two answers, for example: Do you want an apple or an orange?

8 Follows simple instructions (give me a cup).

12 Distinguishes between different sounds in his environment (animal sounds, transportation, etc.).

14 He links environmental sounds with pictures, such as: (animal sounds with their pictures).

16 Choose the color you want.

17 Distinguish between different pronouns (I, you, they, we).

18 Understands the forms of verbs (past, present, imperative).

5 Answers closed questions with (yes/no)

7 Understands questions in the negative form. (Who did not come to the garden? Who did I not
give candy to? And so on)

9 Follows combination instructions (first put the brush back in place, then go wash your hands).

11 He listens intently to the story.

13 Distinguishes between letter sounds that are similar in pronunciation, such as: (th/s), (q, ta).

15 Differentiate between concepts (volumes, lengths, and weights).

19 Distinguish between singular, dual, and plural.

20 Recovers the necessary vocabulary while speaking.

21 He chooses the things he wants without help.

4 Answers open-ended questions: where, what, why, when, how?

10 He answers by pointing to the picture from a group of pictures, such as: Point to a picture of a

car.

It was found that Nasreen in the pre scale was within the good level in the receptive language skill in all
paragraphs, as for the domains scale, we find that its level after implementing the various activities moved to
a very good level, for example, it moved in “responds to what is asked of him when he hears it” from a good
level to a very good level.

Tasneem in the tribal scale was within the good level withregard to the skill of the receptive language in
all paragraphs, but in the post scale, we find that its level after implementing the various activities moved to a
very good level, including, for example, the paragraph “answers the open questions: Where, what? Why,
when, how? upon hearing it.
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As for Abdul Rahim, his level in the tribal scale was within the intermediate level, while in the domain
scale, we find that his level after carrying out the various activities moved to a good mastery level, for
example, he moved in the paragraph “using the accompanying gestures to understand the meaning” from the
mean to the good level.

While Khaled's level of mastery in this skill was within the intermediate level, in the domain scale, we
find that his level after implementing the various activities moved to a good level, for example the paragraph
"responds to what is asked of him when he hears it."

As for Rama, her level of proficiency in this skill was within the acceptable level, while in the domain
scale, we find that her level after carrying out the various activities moved to the intermediate level, for
example, the paragraph "follows simple instructions (give me a glass)."

Table 6: Results of the effectiveness of various activities in improving the expressive and verbal language skill of Apraxic

children
No child Gendr Pre scale results Post scale results
1 Yaser M within the good level within the very good level
2 Nesreen F within the intermediate level within the good level
3 Tasneem F within the intermediate level within the good level
4 Abd M within the acceptable level. within the intermediate level
Araheem
5 Kaled M within the intermediate level. within the good level
6 Rama F within the acceptable level. within the intermediate level.

The results in the previous table (6) showed the students’ progress positively, as clear differences appeared
between the pre and post scales, in favor of the post scale, and this confirms the effectiveness of the various
activities in improving the expressive language skill.

It was found that Nasreen in the pre scale was within the good level in terms of expressive and verbal
language skill, except in paragraphs (29, 30, 31, 32, 39, 40, 41, 43, 44, 45, 52, 53, 54) which was intermediate. As
for the pre scale, we find that its level after carrying out the various activities moved in the paragraphs in
which its level was good to very good, an example of this is the item “he uses names in his speech”, and the
paragraphs in which her level was medium moved to good, an example of this is ““he narrates” accident
spontaneously". The following table shows the paragraphs.

Table 7: lllustrates the previous paragraphs

29 Changes words inappropriately

30 He repeats the last word or sentence he hears.
31 Lacks words that fit the context.

32 He speaks in ambiguous voices that lack clarity
39 Uses conjunctions.

40 It replaces some of the sounds of the word.

41 It deletes some of the sounds of the word.

43 Pauses while speaking.

44 Mixes the order of sounds in a word.

45 Difficulty pronouncing long words.

52 Retrieves the sequence of writing a given letters.
53 Retrieves the writing sequence of given words.
54 Expresses in writing given images

As for Abd al-Rahim, his level in the pre - scale within this skill was acceptable, but in the domain scale, we
find that his level after implementing the various activities moved to intermediate proficiency level, for
example, he moved in the paragraph “Uses present / past / future” from the acceptable level to the
intermediate.

Tasnim under this skill, in the pre - scale, its level was often within the good level except in paragraphs
(25, 26, 27, 30, 31, 32, 39, 40, 41, 42, 43, 44), and in one paragraph it was within the acceptable level, which is
Paragraph (54) “expresses in writing a given image.” As for the domain scale, we find that its level after the
implementation of the various activities has progressed, as it moved in the paragraphs obtained at a good
level to very good for example, the article “can tell the events of a story”, and the medium to good
paragraphs, for example the paragraph “ Uses masculine/feminine, and paragraph (54) accepted to
intermediate, which is: “He expresses in writing the images of his given.” The following table shows the
paragraphs.
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Table 8: Illustrates the previous paragraphs.

25 He uses verbs in his speech.

26 He can tell the events of a story

27 He narrates an incident spontaneously.

30 He repeats the last word or sentence he hears.
31 Lacks words that fit the context.

32 He speaks in ambiguous voices that lack clarity.
39 Uses conjunctions.

40 It replaces some of the sounds of the word.
41 It deletes some of the sounds of the word.

42 Asks questions to inquire about something.
43 Pauses while speaking.

44 Mixes the order of sounds in a word.

With regard to the child Yasser, the levels of mastery of his expressive and verbal language skill revolved
around the mean, acceptable and good level, as it happened in paragraphs (23, 28, 29, 30, 34, 35, 38, 39, 48, 49,
50, 51, 52, 53) at the intermediate level, and paragraphs (26, 27, 31, 32, 33, 36, 37, 40, 41, 44, 45, 46, 47, 54) at
the acceptable level, while it happened in paragraphs (22, 24) , 25, 42) at the good level, but in the domain
scale, we find that his level after carrying out the various activities moved from the intermediate level to the
good, for example the paragraph "he uses verbs (eating, drinking, ...) in his speech”, and from the acceptable
level to intermediate, eg the paragraph "uses simple/combined conjunctions”, and from good to very good, e.g
"asks questions to inquire about something."

The following table shows the paragraphs.

Table 9: llustrates the previous paragraphs

intermediate level

23 He names the times (day, night).

28 He speaks after being prompted to speak, through directed questions.

29 Changes words inappropriately.

30 He repeats the last word or sentence he hears.

34 He speaks in simple, connected sentences (conjunctions and connectives: for example: Sami
sways and does not let me).

35 It is used singular / plural / dual.

38 Expresses storyboards.

39 Uses conjunctions.

48 Repeat similar words.

49 Imitates single-syllable words.

50 Imitates long words of three or more syllables.

51 Imitates sentences.

52 Retrieves the sequence of writing a given letters.

53 Retrieves the writing sequence of given words

26 He can tell the events of a story

27 He narrates an incident spontaneously.

29 Changes words inappropriately

31 Lacks words that fit the context.

32 He speaks in ambiguous voices that lack clarity.

33 Expresses the sentence in one word.

36 It is used as masculine/feminine.

37 Uses present/past/future.

40 It replaces some of the sounds of the word.

41 It deletes some of the sounds of the word.

44 Mixes the order of sounds in a word.

45 Difficulty pronouncing long words.

46 Ease of pronouncing one- and two-syllable words.

47 Lacks proper vocal intonation.

54 Expresses in writing given images

22 Name the days of the week.

24 He uses names in his speech.

25 He uses verbs in his speech.

42 Asks questions to inquire about something.

While Khaled’s level of mastery in this skill revolved between the intermediate level in paragraphs (34, 35, 36,
and from 38 to 51) and the acceptable level in paragraphs (from 22 to 33, 37, 52, 53, 54), In The domain scale,
we find that its level after implementing the various activities has progressed, as it moved from the
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intermediate level to the good, for example in the paragraph “expresses one word for the sentence”, and from
the acceptable level to the mean, for example in the paragraph “uses simple connecting tools / vehicle".

As for Rama, her level of proficiency in this skill was within the acceptable level, and in the domain scale,
we find that her level afterimplementing the various activities moved to the acceptable level to the mean, and
from that, for example in the article in the paragraph “spontaneously narrates an incident”. The following
table shows the paragraphs.

Table 10: [llustrates the previous paragraphs

34 He speaks in simple, connected sentences (conjunctions and connectives: for example: Sami
sways and does not let me).
35 It is used singular / plural / dual.
36 It is used as masculine/feminine.
38 Expresses storyboards.
51 Imitates sentences.
acceptable level
22 Name the days of the week.
23 He names the times (day, night).
24 He uses names in his speech.
25 He uses verbs in his speech.
26 He can tell the events of a story
27 He narrates an incident spontaneously.
28 He speaks after being prompted to speak, through directed questions.
29 Changes words inappropriately.
30 He repeats the last word or sentence he hears.
31 Lacks words that fit the context.
32 He speaks in ambiguous voices that lack clarity.
33 Expresses the sentence in one word.
37 Uses present/past/future.
52 Retrieves the sequence of writing a given letter.
53 Retrieves the writing sequence of given words.
54 Expresses in writing given images

The researchers attribute this to the use of a variety of activities that are considered popular by students,
including her use of computerized activities, conversational activities, cooking activities, stories, and sensory-
motor activities that depend on play and other activities that were selected according to each goal the
researchers seek to achieve. It corresponds to the receptive language and expressive and verbal language
skills that you are trying to improve in students.

The researchers attribute this result to the use of various activities that developed many skills of the
Apraxia child, as these activities contributed to increasing the child's desire to learn and enjoy the activities,
and this may be due to the various activities having a profound impact on the psyche of the Apraxia child,
and the use of various activities In a fun, interesting and attractive way for the child, he contributed to
improving their receptive language skills, expressive and verbal language in an easy and simple way, and
away from the pressures that fall on the child during learning, this shows that traditional methods based on
indoctrination, repetition or even ignoring people with special needs, including Apraxia children alone is not
feasible or beneficial in developing and improving the skills of Apraxia children, and even special education
children in general.

This result may also be due to the diversity in the use of methods during the implementation of various
activities, the researchers were not limited to one method in the application of activities, but rather used
multiple methods, including doing some sensory activities such as (grabbing things, coloring, throwing
things, blowing them... Etc.), as well as the use of motor, auditory, mental activities and the use of
computerized activities and sensory-motor synergy contributed to improving the skills of receptive language
and expressive and verbal language, through the use of a set of tools that were available to the researchers.
The activities of the program, which were reflected positively on improving the receptive language,
expressive and verbal language skills of Apraxia children. The researcher believes that the superiority of
students in the domain scale over the tribal is due to the many advantages provided by the various activities,
including the ability to present different activities with an opportunity for Feedback, This may be consistent
with some of the results of Al-Hadary’s study (2016), Zook et al.’s study (2018), Scholl et al.’s study (2021),
and Salem’s study (2018), all of which emphasized the importance of diversifying tools and senses during the
implementation of training program activities.

It may be noteworthy that cases of Apraxia enjoy an understanding within the normal range, and all the
focus was previously on intensifying individual sessions as a serious treatment. In this study, it was proven
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that diversity in activities eliminates the routine and boredom that these cases may feel. In addition to periods
of transition from one task to another, it is necessary to make unintended breaks and let the children choose
the tools according to their inclinations and exploit that in a spontaneous way to manage the direction of
activities again, and this is what greatly helped in the improvement.

3.2 Recommendations

The researcher recommends the following:

e Providing a program of various activities to be used as educational strategies for special education
children.

e There should be an active role for parents in improving the skills of their children by enrolling them in
rehabilitation and counseling courses.

¢ And that there should be an active role for a team of specialists and parents to improve the skills of
Apraxia children.

e When seeking to improve the skills of children with Apraxia, therapists must take into account the use of
a variety of activities and not be limited to a specific activity.

¢ Conducting more studies on the use of various activities in improving the skills of special education
children.
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1 Introduction

Understanding multiplication and its properties (commutativity, associativity, multiplication by zero, and the

identity element) is essential for developing mathematical thinking among third-grade elementary students.

Mastering multiplication and its properties serves as a foundation for building their mathematical reasoning,

as multiplication represents a key basis for more advanced mathematical operations. These foundations extend

beyond computational skills, as they form essential pillars of higher-level mathematical thinking, enabling
students later to handle division, understand ratios and proportion, and solve more complex mathematical
problems with confidence and flexibility.

However, educational research —such as the study by Al-Sawwat and Aseeri (2019) —indicates that many
elementary students, particularly those in the third grade, struggle to grasp these properties and apply them
when solving problems. This difficulty is attributed to several factors, including the weak transition from
concrete to abstract thinking, limited understanding of the relationship between multiplication and addition,
and the lack of interactive learning opportunities that deepen conceptual understanding.

Effective learning of mathematical concepts requires the ability to visualize numerical relationships in a
concrete manner, which can be challenging for children at this age due to the abstract nature of such concepts.
Therefore, relying on instructional activities that incorporate sensory tools, and gradual repetition contributes
to strengthening students’ understanding of these properties (Scamp, 2017).

When students comprehend the concepts of commutativity and associativity in multiplication, they realize
that the order of factors does not affect the product, which enables them to perform mathematical operations
with greater flexibility. Likewise, their understanding of the property of multiplication by zero strengthens their
awareness that any number multiplied by zero equals zero, reinforcing foundational concepts related to nullity
and elimination in arithmetic operations. As for the identity element (the number 1), it helps them understand
numerical invariance in multiplication —an essential concept for grasping numerical identity.

Kellerman (2020) indicated that weak foundational knowledge in basic operations such as addition and
subtraction has a direct impact on students’ ability to understand multiplication and its properties. He
explained that students who have not developed strong computational skills in the early years of schooling
tend to face difficulties when applying strategies such as commutativity and distributivity while solving
arithmetic problems. Additionally, some students experience challenges when attempting to connect various
multiplication properties, leading to confusion and difficulty distinguishing among them.

Modern mathematics curricula aim to develop students’” understanding of multiplication properties and
enhance mathematical thinking through the adoption of interactive and integrated learning activities. Among
these activities, the STEAM approach stands out, as it integrates science, technology, engineering, arts, and
mathematics to provide a comprehensive educational experience (Oudah, 2020).

Accordingly, it can be justified that STEAM activities help make mathematics instruction more
interactive and connected to real-life experiences through the integration of science, technology, engineering,
arts, and mathematics. STEAM can be used to reduce the difficulties students face in understanding the
properties of multiplication through a variety of activities, including;:

e Project-Based Learning (PBL):

e tudents can work on a project that involves designing a model of multiplication arrays using simple
engineering materials, which enhances their understanding of the distributive property and makes it more
concrete and realistic.

o The use of technology for interactive and dynamic learning;

This includes utilizing digital applications and interactive software such as GeoGebra or augmented reality
(AR) applications to help students visualize mathematical operations and understand how to apply
multiplication properties within simulated interactive environments.

e Arts-Based Learning:

Linking mathematics with the arts is considered one of the effective STEAM strategies for simplifying
abstract concepts. For example, students can design visual artworks that represent the distributive property
by drawing shapes with partitions that symbolize multiplication, thereby strengthening their visual thinking
skills.

¢ Educational games and robotics:

Educational games and robotics can be used to make learning multiplication properties more engaging and
motivating. For instance, a small robot can be programmed to perform multiplication operations based on
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students’ commands, which enhances their understanding of the distributive property and numerical
patterns.

¢ Integration with science:
Integrating mathematics with scientific concepts contributes to increasing students’ motivation to learn
mathematics by allowing them to apply mathematical ideas in ways that connect them to other scientific
disciplines.

The International STEM Education Conference —National Science Teaching Association (NSTA, 2018) —
recommended integrating fundamental mathematical concepts within comprehensive STEAM units. The
conference further emphasized the importance of connecting abstract concepts such as multiplication to real-
world, artistic, and engineering applications that deepen students’ mathematical understanding, particularly at
the elementary level.

Kim & Park (2019) also recommended the use of STEAM activities in the elementary stage to enhance
students’ understanding of fundamental mathematical concepts. Their study found that implementing STEAM-
based projects—such as constructing patterns and designing simple machines—significantly improved
students” comprehension of mathematical properties, including the commutative and associative properties of
multiplication.

1.1 Research Problem

Based on the researcher’s experience in teaching early elementary grades, the properties of multiplication are
abstract concepts that students often struggle to understand without appropriate instructional activities. Weak
comprehension of these properties may lead to lower achievement in mathematics and difficulties in applying
them to more complex problems, such as solving equations or working with decimals and fractions. Through
my experience as a third-grade teacher, Classroom observations indicate that many students face challenges in
understanding multiplication properties such as commutativity, associativity, multiplication by zero, and the
identity element. This challenge becomes evident when students struggle to apply these properties while
solving mathematical problems, which in turn affects their academic progress and self-confidence.

To address these difficulties, STEAM-based activities can be employed, as they integrate mathematics with
science, art, engineering, technology, and hands-on learning tools such as cubes and cards. These activities also
help relate multiplication to real-life contexts through practical examples and make use of educational
technology to provide interactive exercises while encouraging collaborative learning among students. By
implementing such activities, students’ understanding of multiplication properties can be strengthened, paving
the way for developing their mathematical skills in this area.

Given that understanding multiplication is closely linked to the development of higher-order
mathematical thinking skills —such as reasoning, analysis, and cognitive flexibility in problem solving—
traditional methods of teaching multiplication no longer align with the demands of the twenty-first century.
Therefore, it is essential to rely on modern curricula, such as the STEAM approach, in designing learning
activities, integrating different subject areas, and teaching the properties of multiplication in ways that comply
with contemporary educational trends.

The TIMSS 2019, study confirmed that one of the major causes of low student performance in mathematics
worldwide is the lack of understanding of fundamental concepts such as multiplication and its properties.
Moreover, Saudi Arabia ranked 53rd out of 58 participating countries in the TIMSS 2019 mathematics
assessment for fourth-grade students (TIMSS, 2019).

Accordingly, the causes of the problem can be summarized as follows:

e Weak understanding of multiplication properties negatively affects learning mathematics and the related
mathematical concepts.
e The difficulty of grasping abstract concepts necessitates the use of more modern, interactive activities
represented in the STEAM approach.
o Failing to address this issue leads to cumulative learning gaps, which affect students’ success in later stages
of schooling.
The problem can therefore be formulated in the following question: What is the effectiveness of STEAM
activities in developing the properties of multiplication among third-grade elementary students?
This question is based on the following hypothesis:
e There are statistically significant differences between the mean scores of students on the pre- and post-tests
of multiplication properties after applying STEAM activities, in favor of the post-test.
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1.2 Research Objectives

The current study aims to achieve the following objectives:
e Designing STEAM-based activities to enhance the understanding of multiplication properties.
e Strengthening students’ comprehension of multiplication properties.

1.3 Research Significance

This study gains practical importance given the challenges faced by third-grade students in understanding the
properties of multiplication. Through the implementation of STEAM activities, integration between science,
technology, engineering, arts, and mathematics can be achieved, making the learning of multiplication
properties more interactive and realistic. Enhancing students’ understanding of these properties also
contributes to building a solid foundation for mathematical thinking, which positively influences their
performance in other mathematics concepts related to multiplication.

1.4 Research Terminology

e Properties of Multiplication:

Operationally defined as: the fundamental characteristics of the multiplication operation, such as commutativity
(interchanging the factors without changing the result), associativity (grouping the factors without affecting the
product), multiplication by zero (any number multiplied by zero equals zero), and the identity element (the
number 1, which does not change the value of any number it is multiplied by).

e STEAM Activities:

Operationally defined as: activities based on an educational approach that integrates Science, Technology,
Engineering, Arts, and Mathematics with the aim of enhancing students’ understanding of the properties of
multiplication.

1.5 Research Delimitations

This study was conducted within the following limits:
¢ Subject Delimitation: The properties of multiplication in the third-grade mathematics curriculum during
the second semester —specifically in Units One and Two.
e Spatial Delimitation: Third grade (Class 4) at Princess Noura bint Abdulrahman School for Early
Childhood in Najran.
e Temporal Delimitation: The second semester of the academic year 1446 AH.
¢ Human Delimitation: Third-grade elementary students.

2 Theoretical Framework and Previous Studies
Section One: STEAM Activities

Mathematics is regarded as a fundamental cornerstone in many academic and applied fields, as it provides
learners with the essential tools needed to understand and analyze scientific and technological phenomena.
With the development of modern educational approaches, it has become necessary to adopt an integrative
method that enhances students’ ability to comprehend mathematical concepts and connect them to real-life
contexts. One of the most prominent contemporary approaches is STEAM education, which integrates science,
technology, engineering, arts, and mathematics within a multidisciplinary learning environment, enabling
deeper and more meaningful learning (Martin-Cudero, 2023).

Teaching mathematics through STEAM is considered a modern educational approach that relies on
exploration, hands-on application, and interdisciplinary integration to promote deep understanding of
mathematical concepts and to develop students’ critical and creative thinking skills (Quigley et al., 2017).
It is evident that this model does not merely aim to improve academic achievement but also seeks to build
higher-order thinking skills. Therefore, it is essential to examine the impact of this approach on different age
groups and adapt it according to students” developmental levels.

First: The Concept of STEAM in Mathematics Education

The concept of STEAM in mathematics education refers to the use of instructional strategies that integrate
mathematics with other disciplines in a cohesive manner, enabling students to see the applications of
mathematics in fields such as engineering, physics, the arts, and technology (Liao, 2016).
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This approach is characterized by incorporating strategies such as Project-Based Learning, Inquiry-Based
Learning, and Problem-Based Learning, which increase students’ engagement and interaction with
mathematical content (Honey et al., 2014).

Second: The Importance of STEAM in Mathematics Education
Based on the review of literature, the researcher summarizes the importance of STEAM in the following points:
¢ Enhancing deep understanding of mathematical concepts: Using STEAM helps make mathematical
concepts clearer and more applicable, as mathematics is taught through practical contexts that simulate

real-world challenges students encounter in their daily lives (Bequette & Bequette, 2012).

e Developing critical thinking and problem-solving skills: STEAM helps develop analytical and critical
thinking skills, as students engage with mathematical challenges that require analysis, experimentation,
and the design of innovative solutions (Herro et al., 2017).

¢ Enhancing motivation and active participation: When mathematics is taught using STEAM activities,
lessons become more engaging and enjoyable for students, which motivates them to learn and interact
positively with mathematical concepts (Liao, 2016).

Accordingly, it can be concluded that integrating different disciplines not only enhances mathematical
understanding but also contributes to making learning more connected to real-life situations. However, it is
important to examine how these activities can be tailored to students’ varying abilities and educational needs.
Third: Pedagogical Foundations for Designing STEAM Activities in Mathematics
When designing STEAM activities for mathematics education, the following elements should be taken into
consideration (Herro et al., 2017):

e Interdisciplinary integration: Activities should connect mathematics with science, engineering,
technology, and the arts in a practical and coherent manner.

e Project-Based Learning: Activities should encourage students to work collaboratively in teams to solve
real mathematical problems.

e Experimentation and interaction: Activities should motivate students to use technological tools and
engage actively with the learning environment.

e Discovery-Based Learning: Activities should promote inquiry and exploration rather than rote
memorization.

Designing activities according to these principles requires careful preparation by teachers, in addition to
the necessity of providing a supportive learning environment. It is also possible to propose the development of
interactive electronic platforms that facilitate the implementation of STEAM activities more effectively within
classrooms.

Accordingly, several challenges can be identified when applying STEAM in mathematics education:

e Lack of teacher training: Teachers need to develop their skills in integrating STEAM into mathematics
instruction through specialized training programs.

e The need for advanced technological equipment: Some STEAM activities require sophisticated
technological resources, such as interactive software and 3D printers, which may not be available in all
schools.

¢ Classroom management challenges: Teaching STEAM requires effective classroom management to ensure
that all students participate in interactive activities.

These challenges emerge as key factors influencing the success of STEAM implementation in mathematics
education. Therefore, it is essential to find flexible solutions, such as using blended learning, which combines
traditional instruction with modern technology to support this model.

Teaching mathematics through STEAM is considered a modern educational approach that enhances
interaction, interdisciplinary integration, and critical and creative thinking. By employing technology,
engineering, and the arts in mathematics instruction, students can develop a deeper understanding of
mathematical concepts and apply them in real-life situations) Ortiz-Las et al., 2023). However, implementing
STEAM in mathematics requires continuous teacher training, administrative support, and the provision of
necessary resources to ensure the highest educational benefit.

Section Two: Properties of Multiplication

First: Definition of the Basic Properties of Multiplication

They are defined as a set of fundamental mathematical rules that govern the behavior of multiplication and are
used to simplify computational procedures. They constitute an essential part of the conceptual structure of
mathematics, especially in the early stages of education (Van de Walle et al., 2019).
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The properties of multiplication are considered foundational elements in learning mathematics, as they
help simplify operations and understand relationships between numbers. These properties include (Van de
Walle et al., 2014):

e Commutative Property: States that changing the order of the factors does not affect the product, e.g., 4 x 6
=6x4.
e Associative Property: States that changing the grouping of factors does not change the product, e.g., (2 x

3) x5=2x(3x5).

o Identity Property: States that multiplying any number by 1 does not change its value, e.g., 7 x 1=7.
e Zero Property: States that multiplying any number by 0 always resultsin 0, e.g., 9 x 0=0.

These properties are not merely computational tools; they represent keys to understanding algebraic

structure and enable students to progress to higher levels of mathematical thinking.

Second: The Importance of Studying the Properties of Multiplication

Mastering the properties of basic operations —including the properties of multiplication —directly contributes
to the development of mental computation skills, conceptual understanding, and flexibility in problem-solving
(Kilpatrick et al., 2001). Understanding these properties also forms the foundation for building algebraic
concepts later, such as the distributive property and simplifying mathematical expressions.

Third: Strategies and Approaches for Teaching the Properties of Multiplication

The researcher compiled a set of strategies that contribute to enhancing the understanding of multiplication
properties, based on what was reported in (Beers, 2011; Arcavi, 2003), as follows:

e STEAM Approach: This approach allows for integration among science, technology, engineering, arts, and
mathematics, enriching the learning of multiplication properties through real-world applications and
practical projects. For example, students can be assigned to build a geometric model that utilizes repetition
or proportionality, linking the commutative and associative properties to the concept of symmetry and
repetition in design.

e Active Learning: Active learning helps increase students” engagement through activities such as educational
games, group challenges, and representing the properties using drawings or hands-on materials. These
activities help reinforce the concepts in long-term memory and promote deeper conceptual understanding.

e Visual Representation: Using tables, diagrams, and visual arrays contributes to clarifying numerical
relationships and illustrating the properties of multiplication in a visual manner, helping students build
more accurate mental representations of the concept of multiplication and its various relationships.

Fourth: Challenges and Difficulties in Teaching the Properties of Multiplication

Educational studies indicate that there are several challenges that teachers may face when teaching these

properties, including (Charlesworth & Lind, 2013):

¢ Confusion Between the Properties: Some students struggle to distinguish between the commutative and
associative properties, which reflects a weakness in their conceptual understanding of foundational
mathematical ideas.

¢ Opverreliance on Memorization: Excessive dependence on rote memorization of multiplication tables
without understanding leads to superficial and disconnected learning, reducing students” ability to apply
mathematical properties in new situations.

¢ Weak connection between properties and real-life situations: The absence of realistic representation leads
to an abstract understanding of the concept, which weakens students’ comprehension.

e Limited practice in interconnection: Students are not provided with sufficient opportunities to link the
properties of multiplication with one another or to apply them in new contexts.

Effective teaching of multiplication properties requires a shift from traditional memorization to
understanding-based and exploratory learning. Integrating multiplication properties into STEAM activities is a
modern approach that enhances the construction of mathematical concepts in a deep and meaningful way.
Overcoming these challenges also requires designing diverse, flexible, and integrated educational activities that
consider the individual differences of learners.

Previous Studies:

e (Ibrahim, 2023) aimed to investigate the effect of using the STEAM approach on developing divergent
thinking skills in mathematics among first-year preparatory students. The study employed a quasi-
experimental design, with a sample of 62 students divided into two groups: an experimental group of 31
students taught using the STEAM approach, and a control group of 31 students taught using the traditional
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method. A teacher’s guide was prepared for teaching the unit using the STEAM approach, along with a
student booklet and a test to measure divergent thinking skills. The results indicated a statistically significant
difference between the post-test mean scores of the two groups in favor of the experimental group,
demonstrating the effectiveness of the STEAM approach in developing these skills. The study recommended
adopting the STEAM approach in mathematics teaching to enhance students’ divergent thinking skills and
providing teachers with the necessary training in this approach.

¢ (Al-Dosari, 2022) aimed to examine the effectiveness of using reciprocal teaching in memorizing
multiplication tables among third-grade female students. The study employed a quasi-experimental design,
utilizing a teacher’s guide designed for two multiplication units (the fourth and fifth units) according to
reciprocal teaching procedures, along with a pre-test and post-test. The study sample consisted of 38
students, divided into a control group of 19 students and an experimental group of 19 students. The results
revealed statistically significant differences between the mean scores of the two groups. The experimental
group achieved a total mean score of 24.61 out of 30, compared to 14.39 out of 30 for the control group. The
Mann-Whitney U test value was 83.500, indicating statistically significant differences at the 0.05 significance
level in favor of the experimental group, with a corresponding p-value of 0.004, which is less than 0.05. This
indicates the effectiveness of reciprocal teaching in memorizing multiplication tables for third-grade
students in Al-Kharj. Based on the results, the study recommended that mathematics teachers prepare
teacher guides for units following reciprocal teaching procedures, apply reciprocal teaching to enhance
mathematical skills among students with learning difficulties, and encourage teachers and supervisors to
participate in developing mathematics units based on reciprocal teaching.

¢ (Hassan and Hussein, 2021) aimed to explore the perceptions of mathematics teachers in general education
regarding leaming and teaching through the STEAM approach, and to identify the differences in these
perceptions according to teachers’ experience, educational qualification, gender, grade level taught, and the
number of training programs attended. The study employed an electronic questionnaire using a 31-item
Likert scale, divided into two axes: the first axis addressed perceptions of the STEAM approach (14 items),
and the second axis focused on the requirements for teaching using the STEAM approach (17 items). The
questionnaire was administered electronically to a sample of 103 teachers. The results revealed that the
participants’ perceptions of the STEAM approach and its teaching requirements were high. However, no
significant differences were found in the perceptions of general education mathematics teachers regarding
STEAM based on teaching experience, educational qualification, gender, grade level taught, or number of
training programs attended. The study recommended training mathematics and science teachers to use the
STEAM approach in teaching and learning, revising teacher education curricula to incorporate STEAM, and
providing the necessary laboratories, tools, and educational equipment to implement the STEAM approach
in schools.

¢ (Al-Sawat and Al-Asiri, 2019) aimed to examine the effect of the reciprocal teaching strategy on improving
the memorization of multiplication tables. The study employed a quasi-experimental design, dividing the
sample into two groups: an experimental group of 19 female students taught using reciprocal teaching, and
a control group of 19 female students taught using the traditional method. The researchers used a teacher’s
guide designed according to reciprocal teaching procedures, alongside a pre-test and post-test to measure
the students’ level of multiplication table memorization. The results showed that the experimental group
outperformed the control group, with an average score of 24.61 out of 30 compared to 14.39 out of 30,
indicating the effectiveness of reciprocal teaching. The results were statistically significant at the a=0.05 level,
confirming the reliability of this positive effect. The study recommended implementing reciprocal teaching
in mathematics, especially for topics that require memorization, such as multiplication tables, and training
teachers to use this strategy effectively, while also calling for further research on its application across
different topics and educational levels.

Commentary on Previous Studies:

The reviewed studies reveal several similarities and differences regarding the use of the STEAM approach and
modern teaching strategies, such as reciprocal teaching, in mathematics education and the development of
students’ skills.
Similarities among the studies:
e Use of a quasi-experimental design: All studies employed a quasi-experimental methodology by dividing
the sample into two groups (experimental and control) to compare the effectiveness of new educational
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strategies, whether it was the STEAM approach, as in Ibrahim (2023) and Hassan & Hussein (2021), or
reciprocal teaching, as in Al-Dosari (2022) and Al-Sawat & Al-Asiri (2019).

e Measuring the impact on students’ skills: The studies focused on assessing the effect of STEAM-based
teaching or reciprocal teaching on students’ thinking skills or academic achievement, such as divergent
thinking in Ibrahim (2023), and mathematics achievement and multiplication table memorization in Al-
Dosari (2022) and Al-Sawat & Al-Asiri (2019).

¢ Research instruments: The studies used similar research tools, including pre-tests and post-tests to
measure the impact of the educational strategies, as well as teacher guides to assist in effectively applying
these methods.

Differences among the studies:

¢ Research focus: Hassan & Hussein (2021) focused on teachers’ perceptions of STEAM rather than its direct
impact on student achievement, while the other studies examined the effectiveness of different teaching
methods on student learning. Ibrahim (2023) addressed the development of divergent thinking skills
through STEAM, whereas Al-Dosari (2022) and Al-Sawat & Al-Asiri (2019) focused on teaching and
memorizing multiplication tables using reciprocal teaching.

¢ Educational level: Some studies targeted primary education, such as Al-Dosari (2022) and Al-Sawat & Al-
Asiri (2019), which focused on third-grade female students. In contrast, Ibrahim (2023) targeted first-year
preparatory students, while the sample in Hassan & Hussein (2021) consisted of teachers rather than
students.

e Teaching strategy: Some studies employed the STEAM approach as a teaching method, while others
focused on reciprocal teaching to enhance mathematics learning. None of the previous studies specifically
integrated STEAM in teaching multiplication properties, which opens the opportunity for a more
specialized study in this area.

Utilizing Previous Studies in Action Research:
Since the current action research focuses on the effectiveness of STEAM activities in developing and enhancing
students” understanding of multiplication properties, it benefited from previous studies in several aspects.

3 Methodology Design

The study adopted an experimental design and employed pre-tests and post-tests, as in previous studies, to
measure the improvement in students’ understanding and to compare the effect of STEAM on learning
multiplication properties.

3.1 Designing STEAM activities

The study drew inspiration from Ibrahim (2023) in designing interactive STEAM activities that integrate science,
technology, engineering, art, and mathematics in teaching multiplication. The activities emphasized practical
and experimental application rather than mere theoretical instruction, enabling students to grasp multiplication
properties in a concrete manner.

Based on the above, it is evident that there is a lack of studies specifically linking STEAM with teaching
multiplication properties. This makes the current action research a novel contribution, benefiting from previous
research methodologies, developing new measurement tools aligned with its objectives, and implementing
STEAM activities to enhance students’ understanding of multiplication properties in innovative and interactive
ways.

3.2 Action Plan

e Preparation stage: The study population was identified as fourth-grade female students at Princess
Nourah Bint Abdulrahman School in the Najran University Campus, during the second semester of 1446
AH, within the classroom. The sample was purposively selected, consisting of all 36 students in the
population. Information on students” understanding of multiplication properties was collected through a
diagnostic test, represented by a multiplication properties test.

e Design and Evaluation Stages:

Design Stage: A multiplication properties test was designed to diagnose students’ understanding of
multiplication properties and was used to measure learning gains before and after the implementation of
STEAM activities, addressing the research question. Additionally, STEAM-based instructional activities
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were designed to enhance students’ understanding of multiplication properties; these activities are
provided in Appendix of the study.

Evaluation  Stage:

Achievement Test — Multiplication Properties: The test consisted of nine questions, with scores ranging
from 0 to 9. Validity and reliability coefficients were calculated to ensure the test accurately measured
third-grade students” understanding of multiplication concepts and properties.

3.3 Validity

o Face validity (Expert validation): The test was reviewed by three specialized experts who provided their
opinions on the appropriateness of the test for measuring the intended concepts, including the clarity of
the questions, content suitability, question formulation, and alignment of questions with the main thematic
axes. Based on the experts’ recommendations, the necessary modifications were made, resulting in a
finalized test comprising nine questions. The list of experts is provided in Appendix (2).

e Construct Validity (Internal Consistency): Pearson’s correlation coefficient was used to measure the
relationship between each item of the Multiplication Concepts and Properties Test and the total test score.
The test was administered to a pilot sample of 20 students. Table 1 presents the Pearson correlation
coefficients between the individual test items and the total score for third-grade students.

Table 1: Pearson correlation coefficients between the items of the Multiplication Concepts and Properties Test and the
total test score for third-grade students

Item Correlation Coefficient Significance (p)
1 0.554* 0.011
2 0.592** 0.006
3 0.605** 0.005
4 0.629** 0.003
5 0.517* 0.020
6 0.658** 0.002
7 0.498* 0.026
8 0.741** 0.000
9 0.748** 0.000

** Significant at the 0.01 level.

It is evident from Table 1 that the Pearson correlation coefficients between the scores of the Multiplication
Concepts and Properties Test items and the total test score for third-grade students ranged from 0.498* to 0.748**
and were statistically significant at the 0.01 and 0.05 levels. This indicates that the test demonstrates a high
degree of validity, confirming that the instrument effectively measures what it was designed to assess.

3.4 Reliability of the Multiplication Concepts and Properties Test for Third-Grade Students:

Cronbach’s alpha was used to estimate the reliability coefficient of the total score for the Multiplication
Concepts and Properties Test. Table 2 presents the reliability coefficient.

Table 2: Cronbach’s Alpha Reliability Coefficient for the Total Score of the Multiplication Concepts and Properties Test for
Third-Grade Students

Test Number of Items Cronbach’s Alpha
Multiplication Concepts and Properties 9 0.83

Table 2 shows that the overall Cronbach’s alpha reliability coefficient for the Multiplication Concepts and
Properties Test was 0.83, indicating a high and suitable level of reliability for the study, which confirms the
stability of the test.

3.5 Statistical Methods

e A Paired-sample t-test was used to answer the research questions and test the hypotheses.
To calculate Cohen’s d,for dependent samples in a one-group pretest—posttest design, the following
formula is used:

d. = pr_eX - pos_tX
V4 Sd
o Blik gain rate to determine effectiveness.
Pearson correlation coefficient to verify internal consistency validity.

Cronbach’s alpha to verify reliability.
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After implementing the STEAM activities to enhance understanding of multiplication properties (commutative,
associative, identity, and multiplication by zero), the effectiveness of the activities was evaluated through a
post-test and observation of students’ performance. Student feedback was also collected to improve future
activities.

4 Results and Analysis

Research Question: What is the effectiveness of STEAM activities in developing multiplication properties for
third-grade students?

To test the hypothesis — “There are statistically significant differences between the pre-test and post-test mean
scores of students on the Multiplication Properties Test after implementing STEAM activities, in favor of the
post-test” — a paired-sample t-test was used to determine the significance of differences between the pre-test
and post-test mean scores for the study sample. Table 3 presents these results.

Table 3: Paired-sample t-test showing the significance of differences between the pre-test and post-test mean scores for the
Multiplication Properties Test.

Test Phase N Mean SD t df Sig. Effect Effect Size
Size Level
Multiplication Pre-test 36 4.03 1.028 22334 35 .000 3.72 Large
Properties
Post-test 7.94 1.286
9
8
7
6
5
4
3
2

Post-test Pre-test

Figure 1: Mean Scores of the Study Sample on the Pre- and Post-Application of the Multiplication Properties Test

Table (3) indicates that there are statistically significant differences at the (0.05) significance level between the
mean scores of the study sample in the pre- and post-application of the multiplication properties test, in favor
of the post-application. The mean score for the pre-application was (4.03) with a standard deviation of (1.028),
while the mean score for the post-application reached (7.94) with a standard deviation of (1.286). The computed
t-value was (22.334) at a significance level of (0.00), which is lower than (0.05), indicating a statistically
significant difference between the two applications. Moreover, the effect size reached (3.72), indicating a large
effect of the STEAM activities on developing multiplication properties.

To further determine the effectiveness of STEAM activities in developing multiplication properties among
third-grade students, Black’s Modified Gain Ratio was used. Table (4) presents the results of the gain ratio.

Table 4: Black's gain rate for the effectiveness of STEAM activities in developing multiplication skills for third grade
elementary students

Pre-test Mean Post-test Mean Maximum Score Black’s Modified Gain Ratio
4.03 7.94 9 1.23

It is evident from Table (4) that the modified gain ratio for the effectiveness of STEAM activities in developing
multiplication properties among third-grade students reached (1.23), which is higher than the standard value
of (1.20). This indicates the effectiveness of STEAM activities in enhancing students’ understanding of
multiplication properties. Accordingly, the researcher accepts the hypothesis stating: “There are statistically
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significant differences between the mean scores of the students in the pre- and post-applications of the multiplication
properties test after implementing STEAM activities, in favor of the post-test.”

5 Reflection

The findings of the present study revealed that the use of STEAM activities in teaching multiplication properties
to third-grade students significantly contributed to improving their understanding of these properties. The
statistical differences showed strong significance in favor of the group that received instruction through the
STEAM approach. The mean score in the post-test reached (7.94) compared to (4.03) in the pre-test, with a very
large effect size of (3.72). This indicates that STEAM activities were not merely supportive tools, but rather a
structural stimulus that transformed the learning process itself, enabling the student to become an active
participant in constructing their understanding of multiplication and its properties.

When linking these results to previous studies, Hassan and Hussein (2021) provided clear theoretical
evidence that mathematics teachers hold highly positive perceptions toward the STEAM approach, despite the
absence of differences in perceptions based on personal variables such as experience or gender. This finding
partially supports the results of the present study; when teachers have positive conceptual orientations toward
a particular approach, this often reflects positively on the quality of its implementation. It also appears that the
educational environment has become more receptive to such pedagogical approaches, creating an encouraging
climate for experimenting with and expanding their use.

On the other hand, Ibrahim (2023) offered experimental evidence for the effectiveness of the STEAM
approach in developing divergent thinking skills among middle-school students. Although the age group
differs, the core outcome aligns with the findings of the current study, as divergent thinking is fundamentally
related to understanding mathematical relationships and properties. Therefore, using STEAM in teaching
multiplication properties does not merely enhance problem-solving ability, but also develops the structure of
mathematical thinking itself, including the ability to connect, analyze, and predict —key skills that support
deeper understanding of multiplication properties.

Furthermore, the studies of Al-Dosari (2022) and Al-Sawwat & Al-Aseeri (2019) demonstrated the
effectiveness of the reciprocal teaching strategy in improving multiplication table memorization, offering a
complementary perspective to the current study. Although memorizing multiplication tables is considered a
procedural skill, integrating it with conceptual understanding through the STEAM context helps shift learning
from surface-level recall to deep comprehension. The essential distinction here is that STEA M activities do not
solely reinforce memory; rather, they utilize practical application and cross-disciplinary integration to
strengthen the conceptual foundations underlying multiplication properties —such as commutativity,
associativity, and multiplication by zero.

These findings can be interpreted through the lens of constructivist theory, which emphasizes that
meaningful learning occurs when learners construct knowledge through interaction with a rich and stimulating
environment. STEAM activities represent one of the strongest applications of this theory, as they integrate
science, engineering, arts, technology, and mathematics into applied learning projects. This multidimensional
environment activates students’ sensory, cognitive, and affective domains simultaneously, making learning
deeper and more connected to real-life contexts. When multiplication properties are taught within STEAM
activities, students do not merely apply a rule; they experience the concept through designing, experimenting,
or solving real-world problems —thus promoting long-term conceptual retention.

Another explanation for the success of STEAM activities in developing multiplication properties lies in the
emotional and affective engagement of students. Learning through projects or real-world problems increases
students” motivation, stimulates their imagination, and provides them with a sense of ownership over the
learning process. This state of active engagement helps reduce anxiety toward the subject, especially in abstract
topics such as the properties of operations, and offers teachers opportunities to simplify concepts through
tangible, interconnected activities.

Considering the foregoing, it can be stated that the present study aligns strongly with previous literature,
while adding a new empirical dimension by demonstrating that the benefits of STEAM activities are not limited
to fostering higher-order thinking skills. Rather, STEAM also serves as an effective approach for teaching
foundational and structural concepts —such as multiplication properties —which serve as an essential gateway
to understanding mathematics in higher grades.

Inference, the STEAM activities integrated science, technology, engineering, arts, and mathematics within
a single lesson on multiplication properties, allowing students to experience mathematical concepts both
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theoretically and practically. Through the four activities, students were able to observe multiplication properties
(such as the commutative, associative, and distributive properties) in real-life contexts and practical
applications, rather than merely memorizing rules. For example, using technology or engineering-based games
to illustrate order or grouping helped students understand that changing the order of factors does not alter the
product, thereby deepening conceptual understanding. Furthermore, the activities encouraged critical and
creative thinking and problem-solving, as students were asked to design or represent multiplication operations
themselves, enhancing their ability to connect theoretical rules with practical application. Collaborative learning
and discussions accompanying each activity also allowed for the exchange of ideas and immediate correction
of misconceptions.

By combining theory, hands-on practice, and interactive engagement, students’ knowledge of
multiplication properties shifted from superficial memorization to deep, connected understanding, which was
confirmed by the significant differences between pretest and posttest scores and the high modified gain score
indicating the strong effectiveness of the STEAM activities.

5.1 Final Reflections

e There is a need to expand the use of STEAM activities in mathematics curricula, particularly in the early
grades, as they provide an interactive learning environment that nurtures conceptual understanding.

e Instructional units related to the properties of operations should be redesigned to rely on project-based
and cross-disciplinary applied activities.

e Teachers should receive training on designing STEAM-based activities that are appropriate for students’
developmental stages and suitable for teaching abstract mathematical concepts.

6 Conclusion

Considering the procedures, results, and analyses presented, this study affirms the effectiveness of STEAM
activities as a modern integrative approach in mathematics education, particularly in developing multiplication
properties among third-grade students. The data revealed statistically significant differences between students’
scores before and after the implementation of the activities, in favor of the post-test. This indicates that
integrating science, technology, engineering, arts, and mathematics into real-world learning activities enhances
deep understanding and elevates students’ cognitive levels.

Furthermore, by connecting the findings to previous studies, the results indicate that the STEAM approach
not only improves achievement but also develops mathematical thinking skills, increases motivation, and
facilitates the transition from abstract learning to understanding-based and application-oriented learning. This
transformation represents a fundamental pillar in supporting the goals of Saudi Vision 2030, which aims to
improve education and empower future generations with the scientific and technological competencies needed
to face emerging challenges.

The analysis also showed that teaching multiplication properties through STEAM activities enables
students to discover mathematical concepts through hands-on practice, collaborative thinking, and active
learning —fostering conceptual understanding and facilitating long-term retention. Moreover, the integration
of STEAM fields provides students with renewed opportunities to connect mathematics with multiple contexts,
establishing a more holistic and practical form of understanding.

Additionally, the study underscores the importance of reconsidering mathematics teaching methods in
early grades and adopting innovative instructional approaches that emphasize exploration, cognitive
integration, and interactive experimentation. Such approaches empower teachers to deliver effective instruction
and provide learners with opportunities to build deep mathematical understanding. The study also calls for
continued exploration of the impact of STEAM on other mathematical concepts and skills, as well as expanding
research to include different grade levels and diverse educational settings, with the aim of building a modern
educational system founded on integration and creativity.
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Appendix: Sample Activities
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I.The teacher describes the cubes as representing architectural structures. Two buildings are constructed from yellow cubes, each consisting of
three cubes, and two buildings are constructed from red cubes, each consisting of two cubes. Each yellow cube is left alone to represent a
yellow building. These are arranged on a sheet of paper to simulate reality as follows: (Blue building x Red building) x Yellow building on one
side, and on the other side, a red building x (Yellow building x Blue building). By arranging their positions, the student writes the
multiplication statement: (1 x 2) x 3 = 2 x (3 x 1). Then, the student conducts an earthquake experiment by moving the paper. The student
concludes that the number of buildings remains unchanged despite the movement. The student then repeats the experiment, creating a
different arrangement of the cubes and writing the multiplication statement to arrive at the same conclusion.

2. The teacher films the experiment using a camera and displays it on the interactive whiteboard.

Prediction

?The teacher asks: If the experiment were repeated more than once, what do you expect the result to be

Interpretation and Analysis .The teacher presents the experiment and asks the students to explain it

2x (5 x 3)=

Learning verification activity
.Complete the box with the appropriate number

x5)x3
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.coloring

The technical aspect .3
is implemented by
applying the structure
,to the simulation
filming the
experiment, and
presenting it to the
students for discussion
.of the results
Architecture is .4
explored through
representing the cups
.as structures

.Technology .4
Tinkercad app

blackboard

Activity time

_ Activity Procedures . .
1. Grouping: Actlvatlng science

. . * Discuss with the students how gravity affects the stability of the two towers.
Students are divided into small teams (2-4 students per team).

building the tower at an angle or unbalanced) and observe when the tower

Each team is given a certain number of cubes or plastic cups of different colors. collapses

Each team chooses two numbers to represent the factors (e.g., 3 and 4). * Relate this to the principle of center of mass, explaining that an even

distribution of mass contributes to the stability of the structure.
They write the multiplication equation: 3 x 4, 4 x 3. &4

The team builds two towers of the same height but in a different arrangement:
Tower 1: 3 sets, each set containing 4 cubes.

Tower 2: 4 sets, each set containing 3 cubes.

2. The teacher films the experiment and displays it on the interactive whiteboard.

Prediction
7The teacher asks: If the experiment were repeated more than once, what do you expect the result to be
Interpretation and Analysis

* The students observe that the two towers have the same height, indicating that: 3 x 4 =4 x 3
* The students are encouraged to discuss why the product is equal despite the different order.
® The students draw the two towers in their notebooks and write their observations about the experiment.
® They can color the drawings or decorate them with creative art.
They use 3D modeling software (Tinkercad) to simulate the construction of the towers.

Learning verification activity .can you apply the same principle to other numbers? If yes, write the math problem for that
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* Ask them to experiment with placing the cubes in different ways (for example,



