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Chapter 1: Introduction
The integration of information, communication, and technology (ICT) will enable teachers worldwide to replace traditional teaching methods with technology-based teaching and learning tools and facilities. In the United Arab Emirates, ICT is considered one of the elements necessary to transform the country's education system (Gros & García-Peñalvo, 2016). The integration of technology in Education through technology-based learning and teaching improves students' performance. Basing on the fact that students are often familiar with the technology, they tend to perform better in technology-based environments. The majority of involving pedagogical technology will improve learning as the technology supports both teachers and students by acting as a learning aid (Howard, Ma, & Yang, 2016). In April 2012, when His Highness Sheikh Mohammed bin Rashid Al Maktoum, Vice President, Prime Minister and Ruler of Dubai, launched the "Mohammed bin Rashid Learning Initiative" Smart Learning Program" (EKŞİ, and Yeşilyurt  2018). Smart Learning Program aims to promote the concept of a knowledge-based economy and integrate advanced technologies into the educational process in line with the UAE Vision 2021 (Livsey, 2019).  One of the program's fundamental objectives is to create a new educational environment that depends on modern technology in the application of educational strategies in K-12 school systems.  Also, to upgrade the educational system in the country, by applying the best international education methods, such as following up on duties performed by private entities, students responsibilities such as cleaning and maintaining the learning environment suitable for learning and activities such as sports and assignments, student progress and their interaction through smart learning portals. Also, the system provides platforms that suit all age groups for Emirati school students to stimulate the new learning environment's progress. In addition to equipping classrooms with advanced technologies, it also creates an environment where students learn in an interactive and participatory environment.

Many kindergarten students are faced with challenges of mastering mathematics because they are slow in learning new skills such as counting, identifying patterns and shapes, adding and subtraction, and countdown due to the slow brain development process. Today, technology is a vital component of Education, and children are highly fascinated by the new technology, such as displays of numbers, colors, and different animals, among other learning items (Gerver, 2014).  Integrating technology into the mathematics classroom motivate children to learn in a variety of enjoyable ways.  
The evolution of new technologies, including computer games and mobile technologies, introduces new teaching and learning methods and new ways of motivating students to learn mathematics.  Computer games are interesting because they offer a variety of teaching styles with differing degrees of complexity, resulting in understanding and solving different mathematical problems using different approaches.  At the same time, Mobile technologies allow students to embed learning in a natural environment, enabling learning anytime and anywhere.  They can also aid learning through peer collaboration and the social construction of knowledge. The variety of games promote participation by combining play and creativity in an interactive learning process; this sharing captures students' attention and is an essential component of teaching and learning (Chengliang & Peter, 2007) 
The rationale of this study is to determine from the perspective of teachers’ the impact of smart technologies that are being used among kindergarten learners on their motivation and interest in the classroom. The aim is to identify the problems and potential solutions that the various institutions can use to enable them to realize the benefits of technology while at the same time safeguarding the future of the learners.
1.1 Theoretical Framework 
The study aims to integrate technology in teaching and learn among the kindergarten teachers and students in united Arab schools. Two theories have been identified and set as the conceptual framework of the research. The diffusion of innovation by Rogers (2003) and the technology acceptance model (TAM) by Davis (2003). Roger's theory indicates how technology is used in various channels and the users' decisions regarding the system. Individuals have within themselves the ability for self-understanding and altering concepts and behaviors that the environment can alter.  It will start with the knowledge of technology and the acceptance to integrate technology in learning. At the same time, Davis's theory focuses on accepting the technology such as the behavior intentions, the perceived usefulness indicating the benefits of technology to kindergarten students, and ease of use of technology through user-friendly mechanisms. TAM theory was developed to assess the effectiveness and success of integrating technology in learning mathematics in kindergarten.  Perceived usefulness 
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Figure 1: Theoretical Framework for study (Davis, 2003; Rodgers 2003)




1.2 PURPOSE OF THE STUDY 
This study investigates the role of technology, which, from Kindergarten teachers' perspectives, schools in the United Arab Emirates employ to motivate students to learn Mathematics, and their perceptions of this will also be explored.  The study will use qualitative interview data through a phenomenological stance to do so.   

1.3 RESEARCH QUESTIONS
I used three research questions to the research questions that will guide the design of the research. 
Research Question 1: According to kindergarten teachers, what are their perceptions of embedding information technology within teaching Mathematics?
Research Question 2: According to kindergarten teachers, how does it affect kindergarten Learners’ motivation and interest in Mathematics?
Research Question 3: According to kindergarten teachers, what are the advantages and disadvantages of using technology in kindergarten classes in the context of UAE early childhood education?


Chapter 2: Literature Review 

Learning techniques are highly changing. Teaching methods are equally adopting from teacher-centered to student-centered approach following the introduction and adoption of Smart Learning and Technology that involves social learning and ubiquitous learning (Ghany & Alzouebi, 2019). The method presents new thoughts, contexts, environments, and opportunities for students.  The concept of smart learning and technology gives learners the ability to gain knowledge in different ways from ordinary and conventional learning, such as physical counting to color automated counting with integrated sounds as a teaching aid (Khlaif & Farid, 2018). 
The introduction of technology into Education was meant to enhance learning and improve the children's learning experiences. Unfortunately, it has been suggested learners experience low motivation and interest in the new technology. Wajszczyk (2014) argued that smart technology among kindergarten children causes them to lose interest due to repeatedly exposed to the same environment. Due to these learners' small attention span, they sometimes lose interest in the process, which highlights the negative impact of smart technologies. 
According to Gottschalk (2019), children are avid users of technology devices, which has been extended to the classroom. While this technology might be impressive at the onset, with time, the children tend to lose motivation in the classroom since they may prefer using their devices than listening to their teacher. In the long run, this adversely affects their interest, and their quality of Education drops. The author recommends that technology use should be done with moderation such that the children are also exposed to social life (Willmann, 2017). While some authors might argue technology causes distraction to students, it encourages active participation among dull students in class and integrating different learning styles and collaboration among the children while sharing discoveries and information (Montrieux et al., 2015).
The study and implementation of integrating technology into learning and teaching Mathematics to kindergarten students have shown to enhance their skills. Still, they are also seen to have an impact on their motivation to study the subject. It affects their ability to understand instructions and learn mathematics. Using technology here creates an interactive environment and general excitement among the 4-5-year-olds, where they come up with solutions in their exciting ways (Sung, Chang, and Liu, 2016).
Through the use of technology in teaching mathematics, the role of teachers and students has changed. The teachers' expert role in guiding students on volumes of information has been reduced to that of co-learning with students as opposed to the sole role of teaching. Such behaviors encourage the students to work ahead of the curriculum and improve their mathematics and general counting skills scores. The technology allows for frequent updates of information instead of textbooks that take a long time to be reviewed for new information implying through integration, and students have access to new and easy ways of solving mathematical problems. However, it might be perceived as a challenge of teachers losing their control over the students, but in a real case is a new form of creating respect and trust within the class (Taylor, Klein, & Abrams, 2014).
Using various activities such as games, for example, to teach the basic concept of counting, develops a new interest within them, where math is no more just about boring numbers but fun and cool.  While they are learning in a non-traditional method while using technology, they explore and make discoveries using their potential (Lozada-Yánez, La-Serna-Palomino, and Molina-Granja, 2019). It creates student engagement and motivation, “Research in support of the use of technology as a promising practice indicated that technology could be used to increase students’ comprehension in the content areas” (Heale, pp.596). Using an iPad with various learning applications is one way of using technology as an example. It is used to enhance not only their math skills but also literacy, critical thinking, improve their vocabulary and have a positive impact on their writing and reading skills (Tay, 2016)
Therefore, the impacts of integrating information technologies in kindergarten classes on the motivations and interests of kindergarten learners are identified, and their cons are weighed. The main focus lies with the teaching strategies used to embed technology by kindergarten teachers and their impact on promoting children's motivation to achieve learning goals and boost their performance in Mathematics skills,  

Chapter 3: Research Methodology
In this research study, I used a qualitative research approach to collect and analyze data from the respondent on the current situation and identify the assistive technologies employed in Mathematics classes to motivate students' skills. I applied the statistical content analysis method to categorize the various data collected from multiple data sources.  This method involves coding, classifying, and indexing data to make sense of the data collected from the interview and underline the essential information, opinions, or conclusions, which aid in answering all the RQs. 
The use of questionnaires was effective in the research. I developed the questionnaire and familiarized myself with the questions before distributing them to the respondent. A few sections of the questionnaire were designed specifically to address the effectiveness of integrating technology in kindergarten mathematics and integration among schools in the United Arab Emirates.
The interviews carried out will help me to identify key themes necessary to deduce the importance of integrating technology into kindergarten Mathematics classes in the context of UAE's early childhood education.  Using the interview data from the participants, I will create some key themes linked to my research questions.  The first theme will address kindergarten teachers' perceptions of embedding information technology in teaching to increase learners’ motivation and interest in learning Mathematics.  The second theme, how it affect kindergarten Learners’ motivation and interest in Mathematics.  The third theme will be the advantages and disadvantages of using technology in kindergarten classes (Ottenbreit-Leftwich et al., 2010).  (See appendix C – Data Collection Tools)  
The overall participants in this research study are four kindergarten teachers. The questionnaires were randomly distributed to the respondent with a teaching background regardless of gender, race, and teaching experience. There was no preference, and each was given from twenty to thirty minutes for each interviewee.



Sample and Participant Selection Procedures
The research used a snowball sampling technique to recruit the participants for research. I used my network to send invitations emails to kindergarten teachers and asked them to forward it to their friends to participate as well.  (see appendix B: Invitation Text to Participants)  
The four Participants were teachers who teach Mathematics subjects, possess three or more years of experience, have participated in implementing the technology in their classes, and are actively using technology in educating the learners.  


Data Collection Tools and Procedures
This study's data were collected through conducting interviews, which is more effective, especially where clarifications are needed, such as personal interaction or experience with the technology. Conducting interviews gave the interviewer the flexibility to change the order of the questions, control the interview, and keep the interviewee focused and on the right track to finishing the interview. The interview is based on specific questions requiring detailed explanations or answers. The interviewer has to create a good rapport and acceptably ask questions. The respondent did not provide information under any conditions as the information may be regarded as biased or false (Willis, 2004).  
[bookmark: _GoBack]Due to the Covid-19 pandemic, email invitations were sent to participants, and interviews were conducted via Microsoft Teams instead of face-to-face interviews.  Microsoft Teams used due to its privacy level, security settings, and recording feature. The data collection tool was a self-developed, and video conferencing tool utilized to conduct interviews. Participants were interviewed individually (one-on-one interview) in semi-structured interviews to collect participant's views and perceptions.  This method helped collect focused and qualitative data and address unforeseen issues by manipulating the participants in providing specific details and prompting them towards subject matter since there is only a single opportunity to interview participants.  Open-ended interview questions were used to develop a clear perception of the topic and allow them to answer at their own pace.
Additionally, it enables the participants to expose their opinions on their terms.  The interview questions were a mix of initial questions and in-depth questions.  The initial questions were used to collect primary data about the participants and in-depth questions to get more details about specific information.  The key themes identified the current approaches adopted to utilize technology in kindergarten mathematics lessons in UAE's early childhood education.  The interview data was organized into key themes to help answer the research questions. 
Qualitative data was collected by interviewing the participants.  This method is crucial to analyze the current situation and identify the assistive technologies employed in Mathematics classes to foster students' skills.  This research study I will depend on primary data is the data collected from the interview. The participants in this research study will be kindergarten teachers, and I will recruit four teachers and give each interviewee twenty to thirty minutes.


Ethical Considerations and Study Limitations

Ethical Considerations
The ethical principle of respect for persons entails the notion that individuals should be treated as autonomous agents. The questionnaire was developed specifically to address issues related to research. The question outside the research did not include in the research, such as perception and racial discrimination questions. I pilot study of the questionnaire was performed to assess the understanding of the questions.  The questions arrangement followed a specific order from least sensitive towards more sensitive and from factual and behavioral to cognitive and lastly from more general to specific. Addressing ethical issues such as confidentiality, the respondent name, and address were not included in the questionnaire. The participants had the full consent of completing the questionnaire and were made aware of their right to withdraw the information.
I took notes during the interviews and asked for clarification about some points.  After conducting all the interviews, I started transcribing the interview by typing the notes on Microsoft word to provide a full 'script' of each interview and to append the written version of the interview in my research.

Confidentiality and privacy were considered by storing research data in a secure place and not shared with anyone.  Numbers identified the respondents instead of their original names to ensure anonymity, for example, Participant 1, Participant 2, etc. 
To protect my participants' confidentiality, I kept their information confidential throughout all the research cycle stages.  The participants were interviewed individually to ensure their privacy. 

To ensure that data is stored in my personal computer, protected by password, with updated anti-virus software installed.  The online recordings of MS Teams meetings were downloaded to my personal computer and were deleted from the Stream site, and the video files were deleted once they transcribed.  All the research files are protected by a password to prevent them from unauthorized access.  A back-up data files will be stored on OneDrive and protected by a password. The research data will be kept for seven years.  Only me, the researcher, had access to the information to minimize interference or damage to the data, which may affect the process's integrity.  Only the interview transcripts were shared with the research adviser to provide academic support. The interviewing questions were based on the class element and relationship between the teachers, technology, and students' perception. Other issues, such as family, age, and race, were not included in the research.  

The research findings as a summary of the study results will be made available to the participants after completing the study.  


Study Limitations
Although the study indicates the full potential and challenges of integrating technology in kindergarten teaching and learning mathematics, the empirical results reported herein should be considered in the light of some limitations. The insufficient sample size of teachers working at the kindergarten participating in the research, therefore, the number of participants may not be ideal, and I will not generalize the findings to other samples. Furthermore, Lack of previous research studies on the studied topic, I might not find enough research studies related to my research. Finally, time limitations, for me, as a researcher working and studying, I might have difficulties with meeting the deadlines.  
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	APPENDIX A - CONSENT FORM
[image: ]
 Information and Consent Form

[bookmark: _Hlk52188508]Title:  Teachers' perspective of the effectiveness of technology-based activities on kindergarten students' motivation to learn Mathematics. 

My name is Maryam Alketbi, and I am enrolled in the Master of Education (M.Ed.) in Educational Assessment at Emirates College for Advanced Education (ECAE). I am completing this Research Project as a course requirement under the supervision of Dr. Paraic Treacy, Assistant Professor, Curriculum and Instruction Division, ECAE. This research study is about Teachers' perspective on the effectiveness of technology-based activities on kindergarten students' motivation to learn mathematics.

I would like to invite you to participate in this study. This form will give you information about the research project and what your participation will involve. Please take the time to read the information carefully. If you have any questions, please ask.

Purpose of the study 
The purpose of this study is to investigate teaching strategies used to embedding technology by kindergarten teachers' and its impact on attaining learning goals and students' performance.   I will focus on Mathematics. 

Who can participate in the study?
We would like to invite you to participate in the study if you have three or more years of experience, implemented smart technology in your school, and actively uses smart technology to educate learners.

Procedures 
If you agree to participate in the study: 
· You will be invited to attend a Microsoft Teams meeting, and it will be video recorded. I will download the online recording of MS Teams meeting to my personal computer, and  I will delete it from the Stream, and the video files will be deleted once they are transcribed;
· You will be required to complete an interview lasting twenty to thirty minutes; 
· You will be provided with Interview questions in both language English and Arabic; 
· You may also ask to provide examples of activities used with the students in the class.


Upon request, a summary of the study results will be made available to you after completing the study.

Voluntary Participation and Freedom to Withdraw
You are being asked to make a voluntary decision whether or not to participate in this study. If you decide to participate in the study now, you can withdraw from the study at any time without giving a reason. If you decide not to participate or later decide to discontinue your participation, your decisions will not have any penalties or affect relations with the institution. You are free not to answer any questions or respond to any situations that you choose. There may be circumstances under which the investigator(s) may determine that your participation should not continue. If you wish to withdraw your data, please contact the researchers in writing. Data may be withdrawn if it has not yet been de-identified/anonymized or aggregated.

Risks
Risks are similar to those of daily life in terms of time pressure, especially if they have other duties to undertake during the interview.  

Benefits 
In this study that your contribution to the body of knowledge and research findings will be made to the participants.  No promise or guarantee of benefits has been made to encourage you to participate.

Confidentiality, Anonymity, and Data Protection
If you agree to participate, your identity and any other personal information gathered about you will be kept strictly confidential during the study.
The process will be conducted in line with the research and ethical standards as provided by the institution.  
The published results of the study will not show individual names or identifiers. I will use the following procedures to collect and protect the confidentiality of my study records. First, I will record the Microsoft team's interview. Then I will type the notes in Microsoft word. Finally, I will protect the file by using a password to prevent unauthorized users' access and store it on my OneDrive. Also, I will store back-up data files on my laptop, and I keep the data for the study's length.  After that, I will delete everything after completing this research.  Following the Department of Health guidelines, the Research Ethics Committee (REC) may view the study's collected data for auditing purposes; the REC is responsible for overseeing the protection of human participants involved in the research. Data will be kept for at least seven years. If data are shared for research purposes, only anonymized data will be shared.

Compensation 
There is no compensation for the time spent in this study.

Contacts and Questions
You may ask any questions you have now and later. Please contact me via email at 018022@ecae.ac.ae or phone 0508661007. If you should have any questions regarding the protection of human research participants regarding this study, please contact the ECAE Research Ethics Committee office:  ethics@ecae.ac.ae

Participant’s Responsibilities and Permission: 
I voluntarily agree and consent to participate in this study. I have the following responsibilities:
· Inform investigators if I have any concerns or questions 
· I confirm that I am an adult of at least 18 years of age. 

I agree that: 
· I have read the Consent Form and conditions of this project.
· I have had all my questions answered and have received satisfactory answers. I, at this moment, acknowledge the above and give my voluntary consent.
· I agree with the interview being audio recorded (only)
· I agree with the interview being video and audio recorded.




	Signature of Participant

	
	Date





Print Name:



Investigator’s statement: 
I confirm that I have carefully explained the study's purpose to the participant and outlined any reasonable, foreseeable risks or benefits (where applicable).




	Signature of Principal Investigator	
	
	Date






APPENDIX B – INVITATION TEXT

Invitation Text to Participants
	Dear (kindergarten teacher),
I am conducting interviews as part of a research study to increase my understanding of how effective is using technology-based activities on kindergarten students' motivation to learn Mathematics. 
Teaching strategies impact attaining learning goals at Emirati Kindergarten.
As a kindergarten teacher, you are in an ideal position to give me valuable firsthand information from your perspective.
The interview takes around 20 to 30 minutes and is very informal. I am merely trying to capture your thoughts and perspectives on being a kindergarten teacher. Your responses to the questions will be kept confidential. 
Each interview will be assigned a number code to ensure that personal identifiers are not revealed during the analysis and write up of findings. There is no payment for participating in this study. 
However, your participation will be a valuable addition to my research, and results could lead to more significant benefits for teachers and the people in the field. 
If you are willing to participate, please suggest a day and time that suits you, and I'll do my best to be available. 
If you have any questions, please do not hesitate to ask.
You can respond by forwarding this to the following email: 018022@ecae.ac.
contact number:   0508661007
Many thanks and gratitude.
Regards,
 Maryam Al Ketbi
	عزيزتي (معلمة روضة الأطفال)،
أقوم بإجراء مقابلات كجزء من دراسة بحثية لزيادة فهمي لمدى فعالية استخدام الأنشطة القائمة على التكنولوجيا في تحفيز طلاب رياض الأطفال لتعلم الرياضيات.
بصفتك معلمة في رياض الأطفال، فأنت في وضع مثالي لإعطائي معلومات قيمة مباشرة من وجهة نظرك.
تستغرق المقابلة حوالي 20 إلى 30 دقيقة وهي غير رسمية للغاية. أحاول فقط التقاط أفكارك ووجهات نظرك حول كونك معلمة في رياض الأطفال. ستبقى إجاباتك على الأسئلة سرية.
سيتم تخصيص رمز رقم لكل مقابلة للمساعدة في ضمان عدم الكشف عن المعرفات الشخصية أثناء التحليل وكتابة النتائج. لا يوجد دفع مقابل المشاركة في هذه الدراسة. ومع ذلك، ستكون مشاركتك إضافة قيمة لبحثي، ويمكن أن تؤدي النتائج إلى فوائد أكثر أهمية للمعلمين والأشخاص في هذا المجال.
إذا كنت على استعداد للمشاركة، يرجى اقتراح يوم ووقت يناسبك، وسأبذل قصارى جهدي لأكون متاحًا.
إذا كان لديك أي أسئلة، من فضلك لا تتردد في طرحها.
يمكنكم الرد عن طريق البريد التالي:
018022@ecae.ac.
رقم التواصل: 
 0508661007
ولكم جزيل الشكر والامتنان.
تحياتي،
 مرسم الكتبي







Reminders 


	Dear (kindergarten teacher),
Based on our agreement, the interview will be held vis MS Teams on:
Date:
 Timing: 
Please confirm by accepting the MS Teams' invitation.  If you have any questions, please don't hesitate to ask.
contact number:  0508661007
Many thanks and gratitude.
Regards,
 Maryam Al Ketbi
	عزيزتي (معلمة روضة الأطفال)،
بناء على اتفاقنا، سيتم عقد المقابلة عن طريق مايكروسوفت تييمز يوم :
بتاريخ:
 التوقيت:  
يرجى تأكيد الموافقة بقبول دعوة MS Teams. 
إذا كان لديك أي أسئلة، فلا تتردد في طرحها. 
رقم التواصل:  0508661007
ولكم جزيل الشكر والامتنان.
تحياتي،
 مريم الكتبي




APPENDIX C – Data Collection Tools


Interview questions:

Research Question 1: According to kindergarten teachers, what are their perceptions of embedding information technology within teaching Mathematics?

Research Question 2: According to kindergarten teachers, how does it affect kindergarten Learners’ motivation and interest in Mathematics?

Research Question 3: According to kindergarten teachers, what are the advantages and disadvantages of using technology in kindergarten classes in the context of UAE early childhood education?



1. Do you use technology in your Mathematics classes? (RQ1) 
2. If yes, please identify which tools or applications do you use in your Mathematics classes and why? (RQ1)
3. How often do you use technology in your Mathematics classes? (RQ1)
4. How do your students interact with technology in Mathematics classes? (RQ2)
5. Does using technology motivated your students to learn specific skills in Mathematics? How and what are those skills? (RQ2)
6. Do you feel that technology affected your students in Mathematics classes? If yes, please identify how? (RQ2) 
7. Do you feel that technology benefits your students in Mathematics classes? If yes, please identify how? (RQ3) 
8. What are the disadvantages of using technology with your students? (RQ3)

1. هل تستخدم التكنولوجيا في حصص الرياضيات؟ (RQ1)
2. إذا كانت الإجابة نعم ، يرجى تحديد الأدوات أو التطبيقات التي تستخدمها في صفوف الرياضيات ، ولماذا؟ (RQ1)
3. 3كم مرة تستخدم التكنولوجيا في حصص الرياضيات؟ (RQ1)
4. كيف يتفاعل طلابك مع التكنولوجيا في حصص الرياضيات؟ (RQ2)
5. 5هل حفز استخدام التكنولوجيا طلابك على تعلم مهارات معينة في الرياضيات؟ كيف وما هي تلك المهارات؟ (RQ2)
6. هل تشعر أن التكنولوجيا أثرت على طلابك في فصول الرياضيات؟ إذا كانت الإجابة نعم ، يرجى تحديد كيف؟ (RQ2)
7. هل تشعر أن التكنولوجيا تفيد طلابك في فصول الرياضيات؟ إذا كانت الإجابة نعم ، يرجى تحديد كيف؟ (RQ3)
8. ما هي عيوب استخدام التكنولوجيا مع طلابك؟ (RQ3)
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