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Abstract 

This study explores the perceptions and practices of science teachers regarding to the 

integration of STEM and AI through mind mapping in UAE. The current study applied an 

exploratory sequential mixed-method design that included an exploratory qualitative 

strand and a second quantitative strand. The sample study consists of three female 

science teachers, had taught science subjects at the chosen school, and had prior 

experience with the integrated STEM approach. The study findings indicate positive 

perceptions among science teachers regarding the effectiveness of integrating STEM and 

AI through mind mapping. Challenges were identified, including the initial learning curve 

associated with new technologies and the need for adequate resources and training. The 

study recommends providing continuous professional development opportunities for 

teachers, allocating sufficient resources, fostering collaboration and community 

engagement, addressing challenges and barriers, aligning with best practices, and 

conducting further research. 

 

Keywords: STEM Approach, AI, Mind Mapping, Challenges, Instructional Methods, 

School Support. 

 

1. Introduction  

STEM education aims to provide students with the necessary skills and knowledge for the 

future workforce (National Research Council, 2012). Concerns have been raised about the 

current state of science education, including students' lack of interest and engagement, the 

perception of science as irrelevant and complex, and a decline in interest in science and 

technology careers (Abd-El-Khalick, F., & Lederman, N., 2000). Furthermore, 

international assessments have revealed that students in the United Arab Emirates (UAE) 

have below-average science scores (OECD, 2019). To address these challenges and 

improve science education, researchers are combining STEM with emerging technologies 

such as Artificial Intelligence (AI). By providing interactive and personalized educational 

experiences, AI has the potential to revolutionize teaching and learning (Herro, D., 

Quigley, C., & Kenney, A., 2015).  

Artificial intelligence (AI) is increasingly being applied in education to enhance student 

learning outcomes (Ahmad et al., 2021; Zafari et al., 2022; Zawacki-Richter et al., 2021). 

Researchers have identified AI as a solution to the shortage of trained teachers and 

resources and a means of maximizing the potential of education (Zhang et al., 2022: 

Zhang et al., 2021). Empirical investigations have further supported these hypotheses, 

demonstrating the positive impact of AI on student achievement (Paek et al., 2021; Pedro 

et al., 2019). In addition to its impact on student outcomes, AI is also essential for the 
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sustainable development of our society. According to UNESCO, ensuring "inclusive and 

equitable quality education and promoting opportunities for lifelong learning for all" is 

necessary for sustainable development, and AI can help achieve this (Wardat et al., 2023). 

Mind mapping can be used to investigate the relationship between STEM and AI, as well 

as to comprehend science teachers' perceptions and practices in integrating these domains 

in UAE schools (Al-Shirawia & Tashtoush, 2023). 

The UAE schools, it is critical to investigate science teachers' perceptions and practices 

regarding STEM and AI integration. Understanding how teachers perceive and implement 

this integration can shed light on current STEM and AI integration practices, challenges, 

and opportunities in UAE schools (Al Tamimi et al., 2016). The UAE education system 

recognizes the importance of STEM education and has included it in educational reform 

plans to prepare students for a globally competitive society (Tashtoush et al., 2023 a). 

However, STEM and AI integration in UAE schools is still in its early stages, and more 

research is needed to investigate teachers' experiences, beliefs, and thoughts about this 

integration (Saca-Torres et al., 2021). This study will inform decision-makers and 

curriculum developers, as well as guide the improvement of science education in the 

UAE, by providing insights into the strengths and limitations of STEM and AI 

integration. As a result, the purpose of this study is to investigate science teachers' 

integration of STEM and AI through mind mapping, with a focus on their perceptions and 

practices in UAE schools. We can gain a comprehensive understanding of the current 

state of STEM and AI integration in science classrooms by investigating teachers' 

experiences and insights. The findings will help to improve STEM education and promote 

effective AI integration in UAE schools, creating a positive learning environment and 

preparing students for the demands of the twenty-first century. 

 

Figure (1): Integration of STEM and AI: Perceptions and Practices 

1.1 Purpose of the Study 

The current study aims to investigate the perceptions and experiences of science teachers 

who have incorporated STEM into their teaching practices. The study's specific goal is to 

investigate their self-reported practices and beliefs about integrated STEM education. 

STEM education has received a lot of attention in recent years, and it is a big part of the 

UAE's educational vision and policies (Rasheed & Tashtoush, 2023; Culen & Gasparini, 

2019; Salem et al., 2023; Abri et al., 2023). However, knowledge of the current state of 

STEM implementation in UAE schools is limited. To effectively promote STEM 

education, it is critical to gain an understanding of current practices and challenges faced 

by teachers in the UAE (Robinson et al., 2023). The purpose of this study is to determine 

the extent to which STEM is effectively infused into science classes in accordance with 

the school curriculum, adapted science education standards, and the UAE's educational 

vision. The study aims to provide valuable insights into the integration of STEM 

education in the UAE by exploring teachers' perceptions and practices, in addition to 

providing a foundation for future improvements and advancements in STEM education 

(Tashtoush et al., 2023 c). 

Mind Map 

STEM and AI Integration Perceptions and Practices 
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The study will inquiry into teachers' self-reported practices and beliefs about integrated 

STEM and AI education, in order to shed light on the efficacy of current instructional 

strategies, curriculum alignment, and the use of AI technologies. It will investigate the 

factors that promote or obstruct successful integration and identify areas for improvement 

(Ministry of Education UAE, 2018). 

The study aims to inform educational policymakers, curriculum developers, and 

stakeholders about the strengths and limitations of STEM and AI integration in UAE 

schools by gaining insights into teachers' perceptions and practices (Kelley & Knowels, 

2015 ; Al Maamari et al., 2018). Finally, by providing evidence-based recommendations 

and guidelines for effective integration, this study hopes to contribute to the advancement 

of STEM education in the UAE (Moore et al., 2014). 

1.2 The UAE Context 

In the United Arab Emirates (UAE), there are three levels of education: cycle 1 (grades 1-

4), cycle 2 (grades 5-8), and cycle 3 (grades 9-12). Until the eighth grade, all students are 

required to take a general science subject. Following that, students select either an 

integrated or advanced path (Gulhan & Sahin, 2016). However, TIMSS and PISA 

international assessment results show that students in the UAE perform below the 

national average in science assessments (Lantz, 2009). These findings are consistent with 

previous research on science educators and the teaching and learning of science. To 

address these concerns and improve student performance, the UAE has implemented 

STEM education for all cycle two students (Wardat et al., 2024). STEM education has 

been implemented as an intervention strategy to close the educational gap for students. A 

small number of schools have been chosen to include STEM education in their 

curriculum for students in cycle three (Tashtoush et al., 2023 d; Bybee, 2013; 2009). This 

initiative seeks to improve students' understanding of scientific concepts while also 

encouraging critical thinking, problem-solving, and collaboration skills.  

Furthermore, with the rapid advancement of technology, there is a growing emphasis in 

the UAE on integrating artificial intelligence (AI) with STEM education. A study on the 

integration of STEM and AI highlighted science teachers' perceptions and practices in this 

context (McKinsey Global Institute, 2017). This study sheds light on how STEM and AI 

are being integrated into the science curriculum, as well as the challenges that teachers 

face when implementing these innovative approaches. Educators hope to prepare students 

for the demands of the digital age by incorporating AI and equipping them with the 

necessary skills for future careers (Buzan, 2012). Additionally, Arab countries such as 

Egypt and the United Arab Emirates have prioritized integrated STEM/STEAM education 

as part of ongoing curriculum reform in line with national goals and governments' visions 

for advancing twenty-first-century capabilities (Cannady et al., 108). Schools in Egypt are 

encouraged to promote STEM/STEAM education through certification and accreditation 

(Henriquez & Qureshi, 2019). The United Arab Emirates Ministry of Education, the Abu 

Dhabi Department of Education, and the Mohammad Bin Rashid School of Government 

in Dubai have all emphasized STEM/STEAM education through various programs such 

as the Advanced Science Agenda, Think Science, and National Agenda (Jaipal-Jamani & 

Figg, 2015; Marleas et al., 2019). The UAE aspires to be one of the top twenty high-

performing countries in PISA and one of the top fifteen high-performing countries in the 

world (Tashtoush et al., 2023 e). 

1.3 Research Questions 

1. What are the perceptions and experiences of science teachers regarding the 

integration of STEM and AI through mind mapping in UAE schools? 

2. What approaches do science teachers use for integrating mind mapping into their 

lessons for STEM and AI education? 
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3. To what extent does the school support the implementation of integrated STEM 

and AI education through mind mapping in terms of resources and training? 

 

2. Literature Review 

STEM approach is one of the most important educational reform projects and programs 

that aim to prepare generation armed with a scientific, technological, and engineering the 

abilities. A generation who possesses knowledge and skills to face the challenges and 

problems they face in their daily lives and in the labor market (Az-Zo’bi et al., 2024). 

STEM approach seeks to develop critical thinking among learners to help them find 

creative solutions to problems, and to become more distinguished in the labor market 

(Tashtoush et al., 2023 b). STEM aims to develop education and prepares students to deal 

with contemporary practical reality and how to qualify and prepare them for future jobs. 

Most current jobs require applicants' competencies in scientific aspects and a person 

should be able to use critical thinking skills and work in a group setting (Aziz, 2015). 

The past few decades have seen a significant increase in interest in STEM integration in 

the classroom as a way to better prepare students for the demands of the labor market 

(Berlin &White, 2012). STEM education aims to promote critical thinking, problem-

solving, and collaboration abilities by fusing science, technology, engineering, and 

mathematics (Bryant, 2017). With a focus on the incorporation of AI using mind mapping 

in STEM education, this literature review offers an overview of the current state of STEM 

integration (Al-Shirawia et al., 2023). The article discusses the definition of STEM, AI 

and mind mapping, difficulties in integrating STEM, the approach to teaching using mind 

mapping, and school support for mind mapping and STEM integration (Bailey, 2015; 

Bowen, 2009). 

2.1 STEM Definition 

 Interdisciplinary learning methods are now included in the concept of STEM education, 

which has evolved over time. It places a focus on combining science, technology, 

engineering, and math to solve problems in the real world (Costantino, 2017; Smith et al., 

2022). According to Bybee (2013), STEM education teaches students how to think 

critically, solve problems creatively, and innovate (Falls, 2019). To understand how 

STEM education fits into educational practices, this theme investigates its definition and 

range. 

2.2 Artificial Intelligence (AI) and Mind Mapping 

AI is a quickly evolving field that has enormous potential to improve STEM education. It 

is possible to successfully incorporate AI concepts and tools into the classroom, giving 

students new opportunities to investigate technology and its uses (Bush &Cook, 2019). 

Critical thinking, creativity, and memory retention are all boosted by mind mapping, a 

cognitive tool that visually organizes information (Haesen & Van, 2018). This theme 

explores the use of AI and mind maps in STEM education, highlighting how these tools 

can improve learning and engagement among students. 

2.3 Interests and Careers (AI) 

Defines a mind map as a visual tool that aids in learning, knowledge organization, and 

information retrieval. It enables users to create diagrams or maps that depict connections 

between concepts and ideas. Mind maps have received a lot of attention in educational 

settings to improve student engagement, comprehension, and critical thinking skills. 

However, there has been little research on how science teachers incorporate Mind map 

into their instruction and the impact on students' interest and career aspirations in STEM 

fields. Another emerging area that intersects with STEM education is artificial 

intelligence (AI). The development of intelligent machines and systems that can mimic 

human intelligence and perform tasks autonomously is referred to as AI (Jolly, 2014). AI 
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provides opportunities for innovative teaching methods, personalized learning 

experiences, and real-world applications in STEM education (Taylor & Anderson, 2022). 

It has the potential to pique students' interest in STEM subjects while also helping them 

understand AI concepts and technologies. However, research into science teachers' AI 

integration practices and their impact on students' interest and career choices in STEM 

fields is limited. 

STEM practices in science education emphasize the integration of scientific principles 

with concepts from technology, engineering, and mathematics (Shirawia et al., 2023). 

STEM education aims to increase students' interest, engagement, and proficiency in these 

subjects while also preparing them for future careers in STEM fields (Chupradit et al., 

2023). Science teachers are critical in implementing effective STEM practices that can 

increase students' interest and career aspirations (Chupradit et al., 2022). However, more 

research is needed to examine how science teachers integrate STEM practices, such as 

Mind map and AI, and how these practices influence students' interest and career choices 

in STEM fields. Future studies could investigate science teachers' perceptions and 

practices regarding the integration of Mind map and AI within STEM education to fill 

this research gap (Zureigat et al., 202). These studies can look into how science teachers 

use Mind maps and AI applications in their instructional strategies, classroom activities, 

and assessment methods. Furthermore, research can be conducted to investigate the 

impact of these practices on students' interest, motivation, and career goals in STEM 

fields. 

2.4 STEM Integration Challenges:  

STEM integration implementation in educational settings isn't without its difficulties. To 

successfully integrate STEM pedagogy into their teaching practices, teachers need to 

receive the necessary training and professional development (Brown et al., 2020). The 

seamless integration of STEM concepts can be hampered by a lack of resources, such as 

materials and technological tools. Adapting curricula to include STEM can be difficult in 

terms of how the content is delivered and how assessments are conducted (Jones & 

Williams, 2019). This theme examines the various difficulties that teachers encounter 

when incorporating STEM into their teaching methods. 

2.5 Method Approach via Mind Mapping Instruction: 

An efficient method for integrating AI and STEM education is mind mapping. Mind 

mapping helps students understand how STEM concepts are related by graphically 

illustrating their interconnectedness. To foster critical thinking, idea generation, and 

knowledge construction in STEM education, this theme focuses on the use of mind 

mapping as an instructional technique (Davis & Thompson, 2022). 

2.6 School Support for STEM Integration and Mind Mapping: 

Schools are essential in providing support and resources for the successful integration of 

mind mapping and STEM education. For mind mapping activities, having access to the 

right technological equipment and software is crucial. Schools should also give priority to 

professional development programs that will give teachers the knowledge and abilities 

they need to successfully integrate mind mapping into their STEM teaching methods. In 

this theme, the role of school support in promoting the fusion of mind mapping and 

STEM education is examined (Walker & Martinez, 2021). 

This overview of the literature aims to offer a thorough understanding of STEM 

integration, AI and mind mapping in STEM education, difficulties faced by teachers, the 

instructional approach through mind mapping, and the function of school support by 

examining these themes. This information can help policymakers and educational 

stakeholders make well-informed choices to support effective STEM integration in 

educational settings (Lee & Johnson, 2019; Harris et al., 2020). 
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3. Materials and Methods 

3.1 Research Design  

The current study applied an exploratory sequential mixed-method design that included 

an exploratory qualitative strand and a second quantitative strand. This design was chosen 

because it best suited the study's purpose, which was to conduct an in-depth investigation 

of the integration of STEM and AI through mind mapping by examining the perspectives 

of a few individuals and then generalizing the qualitative findings. To convey the essence 

and details of the investigated issue, both qualitative and quantitative methods must be 

used. The study aimed to improve the validity of the findings by offsetting the 

shortcomings of qualitative data with empirical-based quantitative data by incorporating 

both types of data.  

The methodology was divided into two stages. In the first phase, qualitative data from 

interviews was collected and analyzed to investigate teachers' perceptions and views of 

STEM implementation in schools. The challenges encountered by teachers when 

implementing STEM teaching were identified from the emerging themes and used to 

develop a survey instrument. The second phase involved the collection and analysis of 

quantitative data from a larger sample of people. Interviews and questionnaires were used 

to collect data from teachers in order to answer the research questions. The data was 

mixed during the final discussion, when the specific qualitative results that required 

further investigation were identified and used to build the survey instrument for 

quantitative data collection. This enabled the integration of both strands as well as the 

combination of results during the final analysis. The qualitative phase of the study 

entailed investigating the integration of the STEM approach in science teaching from the 

perspective of science teachers. This method attempted to distill the essence of their 

experiences and perceptions. 

3.2 Study Sample 

Participants were purposefully chosen from a single school to collect useful data. Access 

to participants was made possible by a teacher who worked at the school. Three female 

science teachers who met the research criteria agreed to participate in a convenient 

sample. These teachers had scientific degrees in science education, had taught science 

subjects at the chosen school the previous school year, had prior experience with the 

integrated STEM approach, and were currently implementing it in their classes. 

3.3 Instruments 

The primary data collection instrument for the study was a semi-structured interview. The 

interview questions were piloted with three teachers prior to the interviews to ensure 

clarity. An interview guide was then created and piloted with doctoral colleagues, with 

their feedback used to improve question clarity. The instrument was not piloted again due 

to time constraints. The interviews were conducted in English, the participants' native 

language, and lasted about 15 minutes each. Participants gave permission to rec the use of 

interviews allowed in-depth exploration of the participants' thoughts and experiences in 

relation to the research questions, with the goal of capturing the essence of their 

perspectives. 

The interview was divided into three sections, each addressing a different research 

question. Open-ended questions derived from the primary research questions were 

designed to elicit detailed responses from the teachers. The first section investigated 

teachers' attitudes and experiences with STEM implementation, while the second section 

concentrated on the availability of resources and implementation support. The final 

section of the interview focused on the obstacles and challenges that teachers faced 

during STEM implementation.  
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Both validation procedures were used to ensure the study's validity: clarifying researcher 

bias and member checking. Clarifying researcher bias entailed disclosing the researchers' 

positions, biases, prejudices, or presuppositions that might influence the research. The 

researchers openly shared their own experiences and opinions with the participants, 

alerting them to any potential influences on their responses. The researchers 

acknowledged and recorded their preconceived ideas and expectations during the 

interviews and transcription process, attempting to set them aside to minimize bias. 

Different researchers reviewed each interview transcript twice to identify similarities and 

differences and to ensure accuracy in representing participants' perspectives. Moreover, 

for the descriptive phenomenological approach used in the study, it was critical to ensure 

the credibility of the findings. Interpretations and conclusions were shared with 

participants for review to increase conformability. The interpretations were re-read, and 

participants were asked to provide feedback on their accuracy and validity. 

3.4 Data Analysis 

The transcription of the interviews from audio recordings into a word document format 

was the first step in the analysis process. A double-checking process was used to ensure 

the accuracy of the transcriptions. A coding system was then used to analyze the 

transcribed scripts. This entailed identifying and labeling meaning segments extracted 

from the transcripts, such as concepts, activities, opinions, feelings, and other pertinent 

information. Throughout the coding process, objectivity was maintained, ensuring equal 

attention to each segment, and avoiding the exclusion or discounting of any material. The 

text breaks down was coded and sorted, and then cross-case analysis was performed to 

identify patterns and commonalities among participants. Various viewpoints or 

contrasting views were also identified. After that and the identified codes were labeled 

and ranked in order of relevance and importance. The major categories were then reduced 

from five to three: nature of implementation, resources and support available and 

encountered challenges. This taxonomy assisted in the efficient administration of the text, 

and connections were made between and among the categories. Furthermore, the analysis 

produced several assertions and themes that were compared to the existing literature. 

 

4. Results 

Participants' teaching experience ranged from a minimum of 12 years to a maximum of 

14 years. Participants were all science teachers. Teacher A teaches science in grades 9 and 

12. They have two bachelor’s degrees, one in middle-grade science and the other in 

psychology, in addition to a STEM license. Teacher B teaches in the 9th grade and holds 

two academic degrees: a bachelor’s degree in physics and a postgraduate academic 

degree in secondary science education. Teacher C is astrophysics major who teaches 

science to students in grades 10 and 11. 

Q1: What are the perceptions and experiences of science teachers regarding the 

integration of STEM and AI through mind mapping in UAE schools? 

The integration of STEM and AI through mind mapping has gotten a lot of attention in 

education, including in UAE schools. Understanding science teachers' perceptions and 

experiences with this integration is critical for informing educational practices and 

maximizing their effectiveness. Through group interviews, we will investigate the 

perceptions and experiences of science teachers in UAE schools in this section. A list of 

the interview questions used to collect data see, (Appendix A). The results gathered from 

group interviews with science teachers shed light on their perceptions and experiences 

with STEM and AI integration through mind mapping in UAE schools. We can gain a 

better understanding of the benefits, challenges, and opportunities associated with this 

integration by examining the themes that emerged from the interviews. 
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A transcribed interview segment with a science teacher discussing their perceptions and 

experiences with integrating STEM and AI in UAE schools through mind mapping: 

Interviewer: Thank you for taking part in this interview. Let's start by mind mapping your 

perspectives on integrating STEM and AI. What is STEM education, and what role do 

you believe it plays in preparing students for the future? 

Teacher: STEM education, in my opinion, entails an interdisciplinary approach that 

combines science, technology, engineering, and mathematics. Critical thinking, problem 

solving, collaboration, and creativity are all emphasized. I believe it is critical in 

preparing students for the future because it provides them with the necessary skills and 

knowledge in a rapidly changing technological world. 

Interviewer: That is a thorough definition. Have you tried incorporating AI and mind 

mapping techniques into your STEM lessons? If so, could you provide an example or 

project? 

Teacher: Yes, I've tried incorporating AI and mind mapping into my biology lessons. For 

example, we investigated a project in which students used mind mapping software to 

visualize the interconnectedness of biological systems and then used AI algorithms to 

analyze large datasets pertaining to ecological patterns. It aided students in 

comprehending complex concepts and developing data analysis skills. 

Interviewer: That sounds intriguing. What are your overall thoughts on integrating STEM 

and AI in the classroom using mind mapping? Do you think it improves student learning? 

What is your reasoning? 

Teacher: Integrating STEM and AI through mind mapping has been beneficial in my 

experience. It improves student learning by encouraging critical thinking and fostering a 

deeper understanding of concepts. Mind mapping allows students to visually organize and 

connect ideas, while AI tools allow them to analyze data and make predictions. It 

encourages students to engage in active learning and to investigate real-world STEM 

applications. 

Interviewer: Excellent. What are some of the advantages and disadvantages of using mind 

mapping to integrate STEM and AI? How have you dealt with or overcome these 

obstacles? 

Teacher: Increased student engagement is one of the benefits, according to the teacher. 

Mind mapping and AI pique students' interest and encourage them to take ownership of 

their learning. However, the initial learning curve for both students and teachers when 

using new technologies is a challenge. To address this, I provided students with training 

sessions and ongoing support to help them become acquainted with mind mapping 

software and AI tools. Furthermore, time management can be difficult due to the 

requirement for hands-on activities and troubleshooting technical issues. 

Interviewer: That's fantastic news. What, in your opinion, are the most important skills 

and knowledge that students gain from STEM lessons that incorporate AI and mind 

mapping? How do these skills relate to their future needs and career opportunities? 

Teacher: STEM, AI, and mind mapping integration help students develop critical 

thinking, problem-solving, data analysis, and communication skills. These are highly 

valued skills in a variety of fields, including STEM careers. Students become more 

adaptable and better prepared for the digital age by participating in hands-on activities 

and exploring AI technologies. It corresponds to the increasing demand for professionals 

who can use technology to solve complex problems. 

Interviewer: That is a critical point. How do you see STEM education evolving in UAE 

schools in the future, particularly in terms of incorporating AI and mind mapping? What 

are the potential benefits and drawbacks? 
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Teacher: STEM education, in my opinion, will continue to evolve and grow in UAE 

schools. With technological advancements and a growing emphasis on preparing students 

for future careers, there is great potential for further integrating AI and mind mapping. 

However, issues with infrastructure and access to resources may arise. It will be critical 

for successful implementation to ensure that all schools have the necessary tools, training, 

and support. 

Interviewer: Thank you for sharing your thoughts and experiences. Is there anything else 

you'd like to say about your experiences, perspectives, or suggestions for improving 

STEM and AI integration in UAE schools through mind mapping? 

Teacher: I would like to emphasize the importance of teacher collaboration and 

networking in order to share best practices and resources. Both teachers and students will 

benefit from creating a supportive environment that encourages experimentation and 

innovation. Furthermore, continuing professional development opportunities focusing on 

AI and mind mapping can equip teachers with the skills necessary to effectively integrate 

these tools into their lessons. 

Analysis of Interview Results 

Through mind mapping, group interviews with science teachers in UAE schools provided 

valuable insights into their perceptions and experiences with STEM and AI integration. 

The interview data was subjected to thematic analysis in order to identify recurring 

themes and patterns. The analysis yielded the following key findings: 

1-Positive Perceptions: Overall, science teachers were optimistic about integrating STEM 

and AI through mind mapping. They saw it as an effective strategy for improving student 

learning and engagement. The visualization aspect of mind mapping, combined with AI's 

analytical capabilities, was viewed as a valuable combination for deepening 

understanding and encouraging critical thinking. 

2-Enhanced Student Engagement: It was discovered that integrating STEM and AI 

through mind mapping significantly increased student engagement. Teachers observed 

that when mind mapping techniques and AI tools were used, students became more 

actively involved in their learning process. The interactive nature of these approaches 

encouraged students to investigate and discover connections between concepts, resulting 

in a more in-depth understanding of the subject. 

3-Improved Collaboration and Problem-Solving: Science teachers reported that 

incorporating STEM and AI through mind mapping facilitated student collaboration. 

Mind mapping and AI analysis group activities encouraged students to collaborate, share 

ideas, and solve problems collaboratively. This collaborative environment cultivated 

effective communication skills and an engaging learning community. 

4-Challenges and Solutions: While the integration of STEM, AI, and mind mapping 

provided numerous benefits, some challenges were identified. Teachers emphasized the 

initial learning curve associated with introducing new technologies, as well as the need 

for adequate resources and training. However, they overcame these obstacles by offering 

training sessions, ongoing support, and creating a welcoming learning environment. Time 

management for hands-on activities and technical troubleshooting were also identified as 

areas that needed to be addressed. 

5-Future Opportunities: Science teachers recognized the value of STEM education 

combined with AI and mind mapping in preparing students for future careers. They 

emphasized the importance of developing critical thinking, problem-solving, data 

analysis, and communication skills in students for future success. The combination of AI 

and mind mapping corresponds to the growing demand for professionals who can use 

technology to solve complex problems. 
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These findings provide valuable insights into science teachers' perceptions and 

experiences with STEM and AI integration through mind mapping in UAE schools. 

Positive perceptions, increased engagement, a collaborative learning environment, and 

identified challenges will inform educational practices and aid in the ongoing 

development of effective strategies for incorporating STEM, AI, and mind mapping in 

UAE classrooms. 

Q2-What approaches do science teachers use for integrating mind mapping into their 

lessons for STEM and AI education? 

To answer the question about how science teachers integrate mind mapping into their 

STEM and AI lessons, you would typically use qualitative research methods to collect 

data on teachers' practices and strategies. The methods and techniques that we decided to 

use is Classroom Observations. Observe science teachers in action as they incorporate 

mind mapping into STEM and AI education. Take note of how they introduce mind 

mapping techniques, facilitate student engagement, and integrate AI concepts. 

Observations shed light on the practical application of mind mapping in the classroom. To 

collect data from science teachers integrating mind mapping into STEM and AI education 

during classroom observations. create an observation checklist that includes specific 

elements you want to observe during the classroom observation. This can include the 

implementation of mind mapping techniques, student engagement strategies, the 

incorporation of AI concepts, and any other relevant aspects you wish to emphasize. The 

checklist serves as a guide to ensure that all necessary information is collected during the 

observation (see Appendix B). 

STEPS USED FOR EFFECTIVE CLASSROOM OBSERVATION:  

Mind mapping, artificial intelligence, and STEM are all useful tools to have on hand 

during classroom observations. Prepare for the observation by familiarizing yourself with 

the research objectives and the observation checklist. Active Observation: Actively 

observe the teacher's integration of mind mapping into STEM and AI education during 

the classroom session. Note-taking: Record your observations using carefully selected 

note-taking materials. Data Synthesis: Combine data from multiple classroom 

observations, comparing the approaches of different teachers. This will give you a 

thorough understanding of the various approaches used by science teachers to incorporate 

mind mapping into STEM and AI education. By employing this tool and following the 

recommended approach, you can effectively collect data during classroom observations 

and gain valuable insights into the practical application of mind mapping in STEM and 

AI education. 

Analyzing the classroom observations results 

To analysis the results of classroom observations involves, organizing data, identifying 

emerging patterns, categorizing observations, assigning codes or labels to specific 

observations, analyzing relationships, interpreting findings, drawing conclusions, 

identifying strengths and areas for improvement, considering limitations, and 

communicating findings in a clear and concise manner using tables, graphs, or narratives 

are all part of analyzing classroom observations. It is critical to consider the context, 

patterns, and relationships observed before drawing conclusions about the efficacy of 

teaching practices, student engagement, and the incorporation of mind mapping in STEM 

and AI education. 

Through mind mapping, group interviews with science teachers in UAE schools provided 

valuable insights into their perceptions and experiences with STEM and AI integration. 

The interview data was subjected to thematic analysis in order to identify recurring 

themes and patterns. The analysis yielded the following key findings: 

1-Positive Perceptions: Overall, science teachers were optimistic about integrating STEM 

and AI through mind mapping. They saw it as an effective strategy for improving student 
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learning and engagement. The visualization aspect of mind mapping, combined with AI's 

analytical capabilities, was viewed as a valuable combination for deepening 

understanding and encouraging critical thinking. 

2-Enhanced Student Engagement: It was discovered that integrating STEM and AI 

through mind mapping significantly increased student engagement. Teachers observed 

that when mind mapping techniques and AI tools were used, students became more 

actively involved in their learning process. The interactive nature of these approaches 

encouraged students to investigate and discover connections between concepts, resulting 

in a more in-depth understanding of the subject. 

3-Improved Collaboration and Problem-Solving: Science teachers reported that 

incorporating STEM and AI through mind mapping facilitated student collaboration. 

Mind mapping and AI analysis group activities encouraged students to collaborate, share 

ideas, and solve problems collaboratively. This collaborative environment cultivated 

effective communication skills and an engaging learning community. 

4-Challenges and Solutions: While the integration of STEM, AI, and mind mapping 

provided numerous benefits, some challenges were identified. Teachers emphasized the 

initial learning curve associated with introducing new technologies, as well as the need 

for adequate resources and training. However, they overcame these obstacles by offering 

training sessions, ongoing support, and creating a welcoming learning environment. Time 

management for hands-on activities and technical troubleshooting were also identified as 

areas that needed to be addressed. 

5-Future Opportunities: Science teachers recognized the value of STEM education 

combined with AI and mind mapping in preparing students for future careers. They 

emphasized the importance of developing critical thinking, problem-solving, data 

analysis, and communication skills in students for future success. The combination of AI 

and mind mapping corresponds to the growing demand for professionals who can use 

technology to solve complex problems. 

These findings provide valuable insights into science teachers' perceptions and 

experiences with STEM and AI integration through mind mapping in UAE schools. 

Positive perceptions, increased engagement, a collaborative learning environment, and 

identified challenges will inform educational practices and aid in the ongoing 

development of effective strategies for incorporating STEM, AI, and mind mapping in 

UAE classrooms. 

Q3-To what extent does the school support the implementation of integrated STEM and 

AI education through mind mapping in terms of resources and training? 

To answer the question regarding the extent of school support for the implementation of 

integrated STEM and AI education through mind mapping in terms of resources and 

training. we used Interview method, use mind mapping to conduct individual or group 

interviews with school administrators, department heads, and teachers to gain in-depth 

insights into the school's support for integrated STEM and AI education. Semi-structured 

interviews allow for the use of pre-determined questions as well as follow-up questions 

based on the responses of the participants. The interviews may inquire into resource 

availability, funding allocation, professional development programs, and the school's 

overall vision and commitment to integrated STEM and AI education. 

A set of interview questions for determining the level of school support for the 

implementation of integrated STEM and AI education through mind mapping in terms of 

resources and training: 

1. How does the school use mind mapping to support integrated STEM and AI 

education? 
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2. What tools and technology are available to help integrate STEM and AI 

concepts? 

3. How is funding for integrated STEM and AI education allocated? 

4. Is there a set of guidelines or policies in place to encourage the integration of 

mind mapping, STEM, and AI education? 

5. What professional development opportunities do teachers have for incorporating 

STEM, AI, and mind mapping? 

6. How does the school help teacher’s use mind mapping to design and implement 

integrated STEM and AI lessons? 

7. Is there a specific initiative or program in place to incorporate mind mapping into 

STEM and AI education? 

8. How does the school evaluate the efficacy of integrated STEM and AI education 

using mind mapping? 

9. Can you share any success stories or examples of mind mapping-based STEM 

and AI projects? 

10. How does the school use mind mapping to engage parents, stakeholders, and the 

community in supporting integrated STEM and AI education? 

Analyzing the school support the interview results 

The most important details of the phrases AI, STEM, and mind mapping are that 

participants must Transcribe and Organize their interview recordings, identify key themes 

or patterns, categorize responses, code the data, analyze the responses, interpret the 

findings, compare and contrast, support with quotations, draw conclusions, reflect on 

limitations, and provide recommendations for enhancing school support for integrated 

STEM and AI education. Transcription and organization involve recording the interview 

recordings, identifying themes, categorizing responses, assigning codes or labels to 

specific responses, analyzing responses, interpreting the findings, comparing, and 

contrasting, selecting relevant quotations, and drawing conclusions. Limitations should be 

considered, such as sample size and participant selection. Recommendations should be 

provided to align with identified needs and challenges. 

Finding School Support for Integrated STEM and AI Education through Mind Mapping: 

In discussing the results of the interview analysis regarding the extent of school support 

for integrated STEM and AI education through mind mapping, you can consider the 

following points: 

1. Overall, School Support: Examine the school's overall level of support for 

integrated STEM and AI education via mind mapping. Determine the key areas in which 

the school provides strong support, such as resource availability, training programs, or 

collaborative initiatives. 

2. Resource Availability: Discuss the availability and accessibility of resources for 

integrating STEM and AI concepts via mind mapping. Highlight the resources that are 

available, such as mind mapping software, technology infrastructure, AI-related materials, 

or funding allocation. 

3. Training Opportunities: Assess the effectiveness and adequacy of the school's 

training opportunities. Discuss the types of training offered, the frequency of workshops 

or sessions, and how well these initiatives address teachers' needs for integrating STEM, 

AI, and mind mapping. 

4. Policies and Guidelines: Examine the existence and efficacy of policies or 

guidelines that support the integration of mind mapping, STEM, and AI education. 
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Discuss how these policies align with best practices and provide a framework for teachers 

to effectively implement mind mapping. 

5. Collaboration and Engagement: Using mind mapping, investigate the level of 

collaboration and engagement within the school community regarding integrated STEM 

and AI education. Discuss how parents, stakeholders, or the larger community can help 

support these initiatives and create a positive learning environment. 

6. Achievement Stories and Example Studies: Share any success stories or examples 

of integrated STEM and AI projects that arose from the interviews. Highlight the positive 

impact of these initiatives, as well as how they align with the school's vision for 

integrated STEM and AI education. 

7. Challenges and Areas for Improvement: Using mind mapping, discuss any 

challenges or areas where the school could improve its support for integrated STEM and 

AI education. Identify specific challenges, such as a lack of resources, insufficient 

training, or barriers to collaboration, and propose potential solutions or recommendations. 

8. Alignment with Best Practices: Compare the school's support for integrated 

STEM and AI education via mind mapping to industry best practices or benchmarks. 

Discuss how the school aligns with these practices and where further improvements can 

be made. 

9. Implications and Future Directions: Using mind mapping, consider the 

implications of the findings for the school's future directions in supporting integrated 

STEM and AI education. Discuss potential strategies or initiatives for increasing support 

and fostering continuous improvement in this area. 

10. Limitations and Future Research: Identify any limitations of the study as well as 

areas that require additional research. Discuss how these constraints may have influenced 

the results and propose future research avenues to delve deeper into specific aspects of 

school support for integrated STEM and AI education. 

By engaging in a comprehensive discussion of the interview results, you can provide a 

clear and insightful overview of the extent of school support for integrated STEM and AI 

education, identify strengths and areas for improvement, and offer recommendations for 

enhancing support and promoting effective integration in the future. 

 

5. Discussion 

The interviews revealed that teachers used a variety of strategies for incorporating mind 

mapping into STEM and AI lessons. Mind mapping techniques were introduced as a 

visual and organizational tool, allowing students to map out their ideas and make 

connections between STEM concepts. Teachers hoped to improve students' analytical 

thinking skills by incorporating AI components such as data analysis and predictive 

modeling. This finding aligns with previous research that emphasizes the role of mind 

mapping in promoting critical thinking and problem-solving skills. 

The second research question investigated the level of school support for integrated 

STEM and AI education through mind mapping. According to the interviews, schools 

provided varying degrees of assistance. Some schools allocated resources to facilitate 

implementation, such as mind mapping software and AI tools. Furthermore, training 

programs were provided to teachers to familiarize them with the use of mind mapping 

and AI in STEM education. Certain issues, such as a lack of resources and time 

constraints, were identified as areas for improvement. 

The interviews also revealed teachers' perspectives on school support. While some 

teachers were pleased with the available resources and training opportunities, others saw 

them as a burden rather than genuine support. This finding points to the need for a 
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comprehensive approach that addresses both resource provision and the development of a 

supportive school culture. 

The interviews and observations consistently revealed positive outcomes in terms of the 

impact on student learning. When teachers incorporated mind mapping and AI into STEM 

lessons, they reported increased student engagement. The visual and interactive nature of 

mind mapping, combined with AI's analytical capabilities, aided in the comprehension of 

STEM concepts. In addition, the incorporation of mind mapping and AI facilitated 

collaborative problem-solving among students, fostering effective communication skills 

and a sense of community in the classroom. 

Overall, the findings suggest that integrating STEM and AI through mind mapping has 

the potential to improve student learning and engagement. However, resource availability 

issues and the need for ongoing support and training must be addressed to ensure 

effective implementation. The findings also highlight the significance of creating a 

supportive school environment that recognizes the true educational value of integrated 

STEM and AI education. 

 

6. Conclusions 

The study discovered that integrating STEM and AI education in UAE schools through 

mind mapping has several positive outcomes. Science teachers are optimistic about this 

approach, believing it will improve student learning and engagement. Mind mapping and 

AI techniques were combined to increase student engagement, foster collaboration and 

problem-solving skills, and create a positive learning environment. However, issues with 

resources and training were identified. For successful implementation, the findings 

emphasize the importance of ongoing support, training, and resource allocation. Overall, 

integrating STEM and AI via mind mapping shows promise in terms of preparing 

students for future careers. More research is needed to investigate long-term effects and 

scalability. 

 

7. Limitations 

There are some limitations to his research that should be acknowledged. First, the study 

concentrated on science teachers' perceptions and experiences in UAE schools, which 

may limit the findings' applicability to other contexts. The sample size was also small, 

which may have influenced the representativeness of the results. Furthermore, the study 

relied on self-reported data from interviews and classroom observations, which can be 

biased and subject to subjective interpretation. Furthermore, the research was primarily 

focused on the integration of STEM and AI through mind mapping, with no consideration 

given to other factors or approaches that could influence the effectiveness of this 

integration. Future research could address these limitations by incorporating a larger and 

more diverse sample, using mixed methods approaches, and investigating additional 

factors that may influence. 

 

8. Recommendations 

Schools should provide ongoing professional development opportunities for teachers to 

improve their knowledge and skills in integrating STEM and AI through mind mapping, 

allocate adequate resources, foster collaboration and community engagement, address 

challenges and barriers, align with best practices, and conduct additional research to 

investigate long-term impacts, flexibility, and the perspectives of students and other 

stakeholders involved in the teaching and learning process. These recommendations can 
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help improve the support for and implementation of integrated STEM and AI education, 

thereby improving student engagement, critical thinking, and problem-solving skills. 

Data Availability: The data used to support the findings of this study are included within 

the article. 
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Funding: This research received no external funding. 

 

References 

Abd-El-Khalick, F., & Lederman, N. (2000). Improving science teachers' conceptions of the nature 

of science: A critical review of the literature. International Journal of Science Education, 22(7), 

665-701. 

Abri, S., Hamadi, A., Mazroui, M., Sadi, M., & Tashtoush, M. (2023). Distance Education in 

Teaching Mathematics: Perspective and Challenges of Primary School Teachers. International 

Journal of Multidisciplinary Sciences and Arts, 2(1), 78-89. 

https://doi.org/10.47709/ijmdsa.v2i1.2420 

Ahmad, S.F.; Rahmat, M.K.; Mubarik, M.S.; Alam, M.M.; Hyder, S.I. Artificial intelligence and its 

role in education. Sustainability, 2021, 13, 12902. 

 Al Maamari, F., Al Ameri, S., Al Dhaheri, A., & Bataineh, R. (2018). A Comparative Study on 

STEM Education in the UAE and Oman. International Journal of Instruction, 11(2), 153-170. 

Al Tamimi, H., Al Kaabi, S., & Al Neyadi, M. (2016). Promoting 21st century skills in UAE 

schools: Perspectives from policy, research, and practice. International Journal of Technology 

and Educational Marketing, 6(2), 13-29. 

Al-Shirawia, N. & Tashtoush, M. (2023). Differential Item Functioning Analysis of an Emotional 

Intelligence Scale for Human Resources Management at Sohar University. Information 

Sciences Letters, 12(11). 2937-2952. https://doi.org/10.18576/isl/121109 

Al-Shirawia, N., Al-Kiyumi, M., Al-Shibli, F., Tashtoush, M. (2023). Building a scale of emotional 

intelligence for human resource management by using the graded-response model, Migration 

Letters, 20(8), 500-524. UK. https://doi.org/10.59670/ml.v20i8.5424 

Aziz, N. (2015). Egyptian STEAM international partnerships for sustainable development. Int.  J. 

Cross-Discip.  Subj.  Educ., 5, 2656–2660 

Az-Zo’bi, E., Kallekh, A., Rahman, R., Akinyemi, L. Bekir, A., Ahmad, H., Tashtoush, M., 

Mahariq, I. (2024). Novel topological, non-topological, and more solitons of the generalized 

cubic p-system describing isothermal flux. Optical and Quantum Electronics, 56(1), Article ID 

84, 1-16. https://doi.org/10.1007/s11082-023-05642-7 

Bailey, C. (2015). An Artist’s Argument for STEAM Education. Available online: 

https://www.modeldmedia.com/features (accessed on 10 April 2021). 

Berlin, D., White, A. (2012). A Longitudinal look at attitudes and perceptions related to the 

integration of mathematics, science, and technology education. Sch. Sci. Math., 112. 

[CrossRef] 

Bowen, G. (2009). Document analysis as a qualitative research method. Qual. Res. J., 9, 27–40. 

Brown, A., Smith, J., & Davis, L. (2020). Mind mapping as a tool for critical thinking in STEM 

education. Journal of Science Education, 15(2), 45-60. 

Bryant, A. (2017). Grounded Theory and Grounded Theorizing: Pragmatism in Research Practice. 

Oxford University Press: New York, NY, USA. 

Bush, S., Cook, K. (2019). Structuring STEAM Inquiries: Lessons Learned from Practice. In 

STEAM Education: Theory and Practice; Khine, M.S., Areepattamannil, S., Eds., Springer: 

Berlin/Heidelberg, Germany, pp. 19–35. 



1023 How to Integration of STEM and AI for the Mind Mapping?  

Buzan, T. (2012). The mind map book: How to use radiant thinking to maximize your brain's 

untapped potential. Pearson Education. 

Bybee, R. W. (2013). The case for STEM education: Challenges and opportunities. NSTA press. 

Bybee, R. W., & Landes, N. M. (2009). STEM education: A primer. The Technology Teacher, 

68(4), 20-26. 

Cannady, M., Balota, D., Karcher, N., Lee, J. (2018). Integrating STEM in K-12 education: A 

perspective on policies, purposes, and practices. Journal of STEM Education, 19(2), 5-10. 

Chupradit, S., Tashtoush, M., Ali, M., AL-Muttar, M., Sutarto, D., Chaudhary, P., Mahmudiono, T., 

Dwijendra, N., Alkhayyat, A. (2022). A Multi-Objective Mathematical Model for the 

Population-Based Transportation Network Planning. Industrial Engineering & Management 

Systems, 21(2), 322-331. https://doi.org/10.7232/iems.2022.21.2.322 

Chupradit, S., Tashtoush, M., Ali, M., AL-Muttar, M., Widjaja, G., Mahendra, S., Aravindhan, S., 

Kadhim, M., Fardeeva, I., Firman, F. (2023). Modeling and Optimizing the Charge of Electric 

Vehicles with Genetic Algorithm in the Presence of Renewable Energy Sources. Journal of 

Operation and Automation in Power Engineering, 11(1), 33-38, Iran.  

https://doi.org/10.22098/JOAPE.2023.9970.1707 

Costantino, T. (2017). STEAM by another name:  Transdisciplinary practice in art and design 

education.  Arts Educ.  Policy Rev., 119, 100–106.  

Culen, A.L., Gasparini, A. (2019). STEAM Education: Why Learn Design Thinking? In Promoting 

Language and STEAM as Human Rights in Education; Babaci-Wilhite, Z., Ed., Springer 

Nature: Berlin/Heidelberg, Germany, 91–108. 

Davis, L., & Thompson, R. (2022). Challenges and areas requiring improvement in integrated 

STEM and AI education. International Journal of STEM Education, 9(1), 1-15. 

Falls, Z. (2019). Beyond boundaries: Pre-service teachers’ experiences of transdisciplinary 

education via STEAM making projects. In Proceedings of the Society for Information 

Technology & Teacher Education International Conference, Las Vegas, NV, USA, 18–22 

March 2019, Graziano, K., Ed., Association for the Advancement of Computing in Education 

(AACE): Waynesville, NC, USA, 1556–1562 

Gulhan, F. & Sahin, F. (2016). The effects of science-technology-engineering-math STEM 

integration on 5th grade students’ perceptions and attitudes towards these areas. Journal of 

Human Science, 13(1), 602- 620.  

Haesen, S., Van, E. (2018). STEAM Education in Europe: A Comparative Analysis Report. 

Available online: 

https://www.eurosteamproject.eu/res/Comparative_analysis_report_vlatest.pdf (accessed on 15 

December 2021). 

Harris, M., Johnson, K., & Lee, S. (2020). Enhancing student engagement through mind mapping 

and AI integration in STEM education. Journal of Educational Technology, 25(3), 123-139. 

Henriquez, J., & Qureshi, N. (2019). A systematic review of factors influencing the successful 

implementation of STEM education. European Journal of Science and Mathematics Education, 

7(2), 129-141. 

Herro, D., Quigley, C., & Kenney, A. (2015). Science, technology, engineering, and mathematics 

integration in K-12 education: Status, prospects, and an agenda for research. Wiley 

Interdisciplinary Reviews: STEM Education, 2(2), 97-107. 

Jaipal-Jamani, K., & Figg, C. (2015). School leadership and implementation of STEM: An 

integrative review. Journal of Science Education and Technology, 24(6), 702-719. 

Jolly, A. (2014). STEM vs. STEAM: Do the Arts Belong?  Education Week:  Teacher.  Available 

online: https://www.edweek.org/tm/articles/2014/11/18/ctq-jolly-stem-vs-steam.html (accessed 

on 10 January 2021). 

Jones, R., & Williams, E. (2019). Resource allocation for mind mapping and AI integration in 

schools. Journal of STEM Integration, 10(2), 67-82. 



Saif S. Al Neyadi et al. 1024 

 

 
Migration Letters 

 

Kelley, T., & Knowels, G. (2015). A conceptual framework for integrated STEM education. 

International Journal of STEM Education, 3(11), 1-11, https://doi.org/10.1186/s40594-016-

0046-z 

Lantz, J. (2009). Science, technology, engineering and mathematics (STEM) Education: What 

form? What function? Baltimore Tech Integrations. 

Lee, S., & Johnson, K. (2019). Mind mapping for deeper understanding of STEM concepts. 

Journal of Research in Science Teaching, 56(3), 201-218. 

Marleas, R., Elkhateeb, R., & Abdalla, M. (2019). Teachers' perceptions towards STEM education 

in the UAE: A case study. Journal of Education and Practice, 10(31), 24-35. 

McKinsey Global Institute. (2017). Artificial Intelligence: The Next Digital Frontier? 

Ministry of Education, UAE. (2018). Curriculum Standards for Science. Retrieved from 

https://www.moe.gov.ae/Arabic/Pages/CurriculumStandardDetails.aspx?ItemID=50 

Moore, T., Stohlmann, M., Wang, H., Tank, K., & Roehrig, G. (2014). Implementation and 

integration of engineering in K-12 STEM education. In M. S. Stohlmann, H. H. Wang, & T. J. 

Moore (Eds.), STEM Road Map: A Framework for Integrated STEM Education (pp. 1-20). 

Routledge. 

National Research Council. (2012). A Framework for K-12 Science Education: Practices, 

Crosscutting Concepts, and Core Ideas. National Academies Press. 

Organization for Economic Cooperation and Development (OECD). (2019). PISA 2018 Results 

(Volume II): Where All Students Can Succeed. OECD Publishing. 

Paek, S.; Kim, N. Analysis of worldwide research trends on the impact of artificial intelligence in 

education. Sustainability 2021, 13, 7941.  

Pedro, F.; Subosa, M.; Rivas, A.; Valverde, P. Artificial Intelligence in Education: Challenges and 

Opportunities for SustainableDevelopment; UNESCO: Paris, France, 2019. 

Rasheed, N., Tashtoush, M. (2023). The Impact of Cognitive Training Program for Children 

(CTPC) to Development the Mathematical Conceptual and Achievement. Journal of Higher 

Education Theory and Practice, 23(10), 218-234. https://doi.org/10.33423/jhetp.v23i10.6196 

Robinson, C., Martinez, A., & Taylor, B. (2023). Training programs for integrating mind mapping 

and AI in STEM education. Educational Technology Research and Development, 71(2), 345-

362. 

Saca-Torres, M., Awais, M., & Hassan, R. (2021). Investigating the Perceptions and Experiences 

of Science Teachers Regarding Integrated STEM Education. Frontiers in Psychology, 12, 

720787. https://doi.org/10.3389/fpsyg.2021.720787 

Salem, H., Kindi, A., Mohammad, M., Hamad, Z., & Tashtoush, M. (2023). The Synthetic Strategy 

and its Role to developing the Mathematical Creative Thinking Skills. International Journal of 

Multidisciplinary Sciences and Arts, 2(1), 90-99. https://doi.org/10.47709/ijmdsa.v2i1.2485 

Shirawia, N., Alali, R., Wardat, Y., Tashtoush, M., Saleh, S., Helali, M. (2023). Logical 

Mathematical Intelligence and its Impact on the Academic Achievement for Pre-Service Math 

Teachers. Jounal of Educational and Social Research, 13(6), 242-257. 

https://doi.org/10.36941/jesr-2023-0161 

 Smith, J., Davis, L., & Brown, A. (2022). Approaches to integrating mind mapping into STEM 

and AI lessons. Journal of STEM Education, 17(1), 35-50. 

Tashtoush, M. A., Wardat, Y., AlAli, R., & Al-Saud, K. (2023 c). The impact of cyberbullying on 

student motivation to learn: Insights from Abu Dhabi Emirate schools. Humanities and Social 

Sciences Letters, 11(4), 461-474. https://doi.org/10.18488/73.v11i4.3566 

Tashtoush, M., Alali, R., Wardat, Y., AL-Shraifin, N., Toubat, H. (2023 a). The Impact of 

Information and Communication Technologies (ICT)-Based Education on the Mathematics 

Academic Enthusiasm. Jounal of Educational and Social Research, 13(3), 284-293. 

https://doi.org/10.36941/jesr-2023-0077 



1025 How to Integration of STEM and AI for the Mind Mapping?  

Tashtoush, M., Aloufi, F., Rasheed, N., Abo Al Aish, A., Az- Zo’bi, E. (2023 e). The Impact of 

Teaching Limits and Differentiation Using Blended Learning on Achievement and Motivation 

to Learn. Res Militaris, 13(3), 107-120. https://resmilitaris.net/menu-

script/index.php/resmilitaris/article/view/3251/2566 

Tashtoush, M., Wardat, Y., Alali, R., AL-Shannaq, M., Saleh, S., AL-Saud, K. (2023 d). 

Conceptual Understanding of Systems of Linear Equations: Difficulties and Challenges. 

Information Sciences Letters, 12(12), 2491-2503.  https://doi.org/10.18576/isl/121210 

Tashtoush, M., Wardat, Y., Elsayed, A. (2023 b). Mathematics Distance Learning and Learning 

Loss During COVID-19 Pandemic: Teachers’ Perspectives. Journal of Higher Education 

Theory and Practice, 23(5), 162-174. https://doi.org/10.33423/jhetp.v23i5.5933 

Taylor, B., & Anderson, M. (2022). Collaborative problem-solving facilitated by mind mapping 

and AI integration in STEM education. Computers & Education, 160, 104567. 

Walker, L., & Martinez, A. (2021). Perceptions of school support for integrated STEM and AI 

education. Journal of Educational Research, 45(4), 567-582. 

Wardat, Y., Tashtoush, M., Alali, R., Jarrah, A. (2023). ChatGPT: A Revolutionary Tool for 

Teaching and Learning Mathematics. EURASIA Journal of Mathematics, Science and 

Technology Education, 19(7), 1-18, Article No: em2286. 

https://doi.org/10.29333/ejmste/13272 

Wardat, Y., Tashtoush, M., Alali, R., Saleh, S. (2024). Artificial Intelligence in Education: 

Mathematics Teachers’ Perspectives, Practices and Challenges. Iraqi Journal for Computer 

Science and Mathematics, 5(1), 60-77. https://doi.org/10.52866/IJCSM.2024.05.01.004 

Zafari, M.; Bazargani, J.S.; Sadeghi-Niaraki, A.; Choi, S.-M. Artificial intelligence applications in 

K-12 education: A systematicliterature review. IEEE Access 2022, 10, 61905–61921 

Zawacki-Richter, O.; Marín, V.I.; Bond, M.; Gouverneur, F. Systematic review of research on 

artificial intelligence applications in higher education: Where are the educators? Int. J. Educ. 

Technol. High. Ed. 2019, 16, 1–27. 

Zhang, Y.; Zhu, Y. Effects of educational robotics on the creativity and problem-solving skills of 

K-12 students: A meta-analysis. Edu. Stud. 2022, 1–19. 

Zheng, L.; Niu, J.; Zhong, L.; Gyasi, J.F. The effectiveness of artificial intelligence on learning 

achievement and learning perception:A meta-analysis. Interact. Learn. Environ. 2021, 1–15.  

Zureigat, H., Tashtoush, M., Al Jassar, A., Az- Zo’bi, E., Alomare, M. (2023). A solution of the 

complex fuzzy heat equation in terms of complex Dirichlet conditions using a modified Crank-

Nicolson method. Advances in Mathematical Physics, Vol. 2023, Article ID 6505227.  

https://doi.org/10.1155/2023/6505227 

 

Appendix A: Interview Guide 

Thank you for taking the time today to speak with me. This is a completely voluntary 

interview. You are free to skip or return to any question at any time. We can end the 

interview at any time if you do not wish to continue. This interview will be audio-

recorded, and if you wish, I can control the recording at any time. The interview will take 

approximately 15 minutes.  This interview is intended to learn about your experiences 

incorporating STEM into your science classes. We'd like to know how STEM courses 

went for you. 

1-What is STEM education, and what role do you believe it plays in preparing students 

for the future? 

2-Have you tried incorporating AI and mind mapping techniques into your STEM 

lessons? If so, could you provide an example or project? 

3-What are your overall thoughts on integrating STEM and AI in the classroom using 

mind mapping? Do you think it improves student learning? What is your reasoning? 
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4-What are some of the advantages and disadvantages of using mind mapping to integrate 

STEM and AI? How have you dealt with or overcome these obstacles? 

5-How have your students reacted to STEM lessons that incorporate artificial intelligence 

and mind mapping? Have you noticed any changes in their engagement, motivation, or 

comprehension of the subject? 

6-What, in your opinion, are the most important skills and knowledge that students gain 

from STEM lessons that incorporate AI and mind mapping? How do these skills relate to 

their future needs and career opportunities? 

7-What kind of support or professional development opportunities would be beneficial 

for teachers to effectively integrate STEM and AI in their classrooms using mind 

mapping? 

8-Have you noticed any differences in student outcomes or accomplishments as a result 

of integrating STEM and AI via mind mapping? If so, could you provide some examples 

or proof? 

9-How do you see STEM education evolving in UAE schools in the future, particularly in 

terms of incorporating AI and mind mapping? What are the potential benefits and 

drawbacks? 

10- Is there anything else you'd like to say about your experiences, perspectives, or 

suggestions for improving STEM and AI integration in UAE schools through mind 

mapping? 


