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Abstract 

Artificial intelligence, as an emerging technology, has profound effects on many areas, 

including education. This article explores the applications of artificial intelligence in 

enhancing the educational skills of teachers in technical and vocational high schools in Sari. 

Considering the rapid changes in job market needs and new technologies, teachers must 

update their abilities and skills to prepare students effectively for entering the job market. 

AI technologies, such as personalized learning systems, learning data analytics, and 

intelligent tools for classroom management, enable teachers to optimize their teaching 

methods and address the specific needs of each student. This article introduces and analyzes 

these tools and their impact on the quality of teaching, learning, and student motivation. 

This research employs a qualitative method with an exploratory approach using a tool 

development model. The qualitative part of the research utilizes the grounded theory 

technique. Data were collected through interviews with 15 principals and vice-principals of 

technical and vocational high schools in Sari, and the data were analyzed using MAXQDA 

software. The results of the analysis showed that, respectively, the design and presentation 

of educational content, the development of students’ key skills, the optimization of the 

teaching and learning process, and the enhancement of teachers’ professional skills had the 

highest to the lowest applications of artificial intelligence on the educational skills of 

teachers. The findings of this study indicate that the use of artificial intelligence in the 

educational process not only helps improve the educational skills of teachers but also 

increases student satisfaction and academic success. Finally, the purpose of this article is to 

provide solutions for the effective implementation of artificial intelligence in technical and 

vocational high schools in Sari to optimally utilize the potential of this technology. 
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Introduction 

The rapid technological developments of recent decades have had significant impacts on all aspects of 

human life (Hang et al., 2022; Lacey et al., 2022). One of the areas that has clearly benefited from these 

developments is the field of education (Dai, 2023). Among these, technical and vocational high schools, 

as institutions responsible for training skilled workers, are in dire need of updating their teaching methods 

and improving the teaching skills of their teachers (Cook et al., 2024). Artificial intelligence technology, 

with its unique capabilities, can play a role as an effective tool in this direction (Chiu et al., 2023).  

Technical and vocational schools face specific challenges due to the practical and applied nature of their 

training (Gonzales et al., 2017). Teachers in these schools must continuously familiarize themselves with 

new technologies and update their teaching methods (Zaki et al., 2022). A lack of awareness of the latest 

innovations and educational technologies can lead to a decline in the quality of education and the inability 

of students to meet the job market's needs (Zhai et al., 2020). Given this necessity, teachers need to be 

trained in the use of artificial intelligence tools and modern educational techniques. 

Additionally, in the city of Sari, as a place with specific cultural and economic characteristics, the 

necessity of using artificial intelligence in the education of technical and vocational schools is felt more 

acutely. This city faces particular challenges, such as a shortage of educational resources, limited 

innovation in teaching methods, and a need for a skilled workforce. Therefore, the use of artificial 

intelligence can be considered an effective tool for increasing the quality and efficiency of education in 

these schools. 

Another challenge in this area is the lack of familiarity of many teachers with the concepts and tools of 

artificial intelligence. While this technology can help improve the quality of teaching and learning, many 

teachers are unable to use these tools effectively due to a lack of necessary training and access to 

resources (Zhai et al., 2022). Therefore, to benefit from the potential of artificial intelligence, there is a 

need for training programs and practical workshops for teachers (Zawacki et al., 2019). 

Furthermore, special attention should be paid to the role of artificial intelligence in personalizing learning. 

Each student has different needs and learning styles, and artificial intelligence technologies can help 

teachers tailor education to each student's specific needs (Almasari, 2021). This can lead to improved 

motivation and academic performance of students. 

Finally, considering all these issues, this research seeks to answer the following questions: How can 

artificial intelligence tools be used to improve the educational skills of teachers in technical and 

vocational high schools in Sari? What solutions can be provided for the effective implementation of these 

technologies in the educational process of these schools? And how can the expectations of industry and 

the job market be met? By examining these questions, this study seeks to provide practical and applicable 

solutions to improve education in technical and vocational high schools in Sari. 
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Literature research 

The goal of science education is not only to teach scientific knowledge, but also to create a scientifically 

literate population capable of engaging in scientific reasoning and decision-making (Almasari, 2021; 

Greenhalgh, 2021). This aligns with the "science for all" movement, emphasizing the importance of 

science education for all students, not just those pursuing scientific careers (Almasri et al., 2022; 

Mansour, 2009). Scientific literacy and critical thinking abilities of students are developed through 

teaching and learning scientific theories, procedures, and experiments in science education (Alharbi et al., 

2022; Liu & Pásztor, 2022; Mogea, 2022; Zulyusri et al., 2023). 

The nature of science education goes beyond content-based instruction, encompassing student-centered 

activities and the development of scientific literacy for citizenship (Almasri et al., 2021; Irez, 2006a, b; 

Kolstø, 2001). National development significantly depends on the strong contributions of the scientific 

community, stimulating economic growth and advancing the overall progress of a nation (Huwapatirana 

& Almasari, 2022; Kola, 2013). The “call to action” for science education highlights a compelling need to 

improve educational approaches and adapt them to the demands of the twenty-first century (Holm, 2021; 

Ibáñez & Delgado-Kloos, 2018). It is crucial to develop students’ fundamental knowledge, curiosity, and 

prepare them for STEM careers in line with the needs of the modern world. Through the integration of 

artificial intelligence, science education can be made more engaging, accessible, and relevant for students 

of all ages and backgrounds, with an emphasis on experiential learning. 

As artificial intelligence technology continues to evolve and gain popularity, the possibilities for its 

application in science education are promising but not without challenges. AI has the potential to 

transform the way science is taught and learned. One of the most compelling applications of AI in science 

education is its ability to simulate scientific experiments and provide virtual lab experiences to science 

students. This ensures that students can practice and develop their scientific skills in a safe and controlled 

environment, potentially saving costs and providing new opportunities to explore scientific concepts that 

may not be feasible in traditional laboratory settings (Wahyono et al., 2019). However, these virtual 

experiences may lack the tactile and hands-on aspects of engaging with the physical world (Tang & 

Cooper, 2024), which are crucial for certain types of learning. With AI, educators can also move away 

from traditional, one-size-fits-all approaches to teaching and instead provide personalized and interactive 

learning experiences for students. AI-driven algorithms can go beyond simply providing 

recommendations and assessments to conduct in-depth analyses of students’ learning patterns, allowing 

for highly personalized learning experiences (Zhai et al., 2021; Zhai et al., 2020a, b). However, the 

effectiveness of these personalized learning systems heavily depends on the quality and representation of 

the data they are trained on, which can sometimes introduce biases and perpetuate existing inequalities. In 

addition, students can also benefit from immediate feedback and adaptive learning paths, ensuring that 

they can address any misconceptions or gaps in their understanding of scientific phenomena (Mavroudi et 

al., 2018). AI can also assist science educators in tracking and monitoring student progress more 

effectively, enabling targeted interventions and support when necessary. Furthermore, the use of AI can 

enable the development of interactive and immersive learning environments, making science education 

more engaging and accessible for students with diverse learning styles and needs. As AI continues to 
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advance, its integration into science learning is likely to increase, offering exciting opportunities to 

transform and enhance science education experiences for students at all levels. 

Research methodology 

This research employs a qualitative method with an exploratory approach, utilizing a tool development 

model. The qualitative part of the research employs the grounded theory technique. Given that this study 

is based on the principles of empirical science and an objectivist approach, it utilizes a positivist 

philosophy. The nature of this research is to move from the particular to the general, based on empirical 

philosophy; therefore, this research is of an applied type with an inductive approach. In terms of purpose, 

this research is applied, and based on the method of data collection, it is descriptive and exploratory. The 

study of the phenomenon is conducted at a specific point in time, making it cross-sectional. The method 

of data collection and analysis is through interviews. In the first phase, a systematic literature review 

technique is used to develop the theoretical framework and identify the research components, which is 

discussed in detail later. In the next phase, to confirm the obtained criteria and develop an initial model, 

the grounded theory technique is employed as the core research strategy, utilizing interviews. The 

statistical population of this research includes 15 experts, comprising principals and vice-principals of 

technical and vocational high schools in Sari. Due to the limited sample size, census sampling was used 

instead of sample selection. Data were collected through interviews and subsequently analyzed using 

MAXQDA software. 

Finding 

This qualitative study was conducted among teachers of technical and vocational schools in Sari County , 

and qualitative content analysis with a conventional approach was used to analyze the data. The method 

of the present research is descriptive-analytical of the content analysis type. Content analysis is a method 

that is applicable to any type of technical system. It is an objective finding for extracting message 

features. 

First step: Setting the research question; The figure below shows the research questions along with the 

parameters under investigation. 
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synthesis method-) Parameters and research questions based on the first step of the meta1Chart (  

 

Second step: Systematic review of the effect; In this step, all texts related to the research objectives were 

reviewed. Eligible researchers were selected to enter the meta-synthesis analysis. In meta-synthesis 

studies, secondary data conducted with a qualitative method in the field of the research subject are used to 

collect research data. Therefore, the statistical population of this study includes experts from technical 

and vocational schools in Sari city . 

Step Three: Selecting the appropriate category ; in this step, the researcher must evaluate the quality of 

the stored resources based on the selected comprehensive and barrier keywords in the second grade art 

lesson . 

Step Four: Extracting information from texts; In this stage of the qualitative meta-study method (meta-

synthesis); the researcher must choose one of the nine methods of this method, considering the nature of 

the subject and the collected sources. In this study, content analysis has been used as the method used to 

extract information from the final sources . 

In The end of it Letter Quality Goal, Understanding Pad 10 I see From Point Opinion Participation 

Producers and In Bed Institution and Community Special They is that This is Goal When A little 

Instrument It's gone. I see Nadi is ten. Taken May It will be over . Letter Quality May Can Proof Gra Yi , 

Interpretation Or Criticism Be it . End of it . Letter Quality To Place Size Catch and Currency exchange 

Pad 10 Organization, With Meaning of it Dealing with It has . 

Processes Research Quality Assumption May Grind that Reality Yes Organization Specific and Muslim 

They are not , Rather Result Projection Imagine Human There are . Those who that Research Quality 

particle for direct object Preference May Give, Statement May Do that For Discovery Knowledge New , 



International Journal of Scientific Studies 

Volume 1, Issue 6, pp. 01-12 

7 

 

Intervention Direct In Organization I see and Use From Emotions Human For Interpretation Pad 10 

Organization The matter Necessary It is . 

Steps Coding Case Use In The end of it Letter Yes Quality Includes Coding Open On Basis of Categories 

Extraction Done From Study Preparations Foundations Opinion Research , Coding Axis Coding Choice 

May Be . 

Step Five: Analysis, synthesis and synthesis of qualitative findings; In the fifth step, after extracting 

information in the previous step, based on the content analysis method, qualitative findings containing 

previous studies are analyzed, interpreted and interpreted to provide an integrated and systematic 

interpretation with a new approach (Sandlosaki and Barosau, 2007). In this way, all identified codes are 

grouped into categories with similar concepts according to their concepts. 

particle for direct object With He turned around . Shows the application 

Table  1:  Codes and categories of research components after the interview  

themes-Sub  Description Code 

trainingPersonalized  
Creating educational courses tailored to the needs and level 

of students  .  

C1 

Learning Data analysis  
Using educational data to identify students ' strengths and 

weaknesses   .  

C2 

Provide instant feedback 
effective feedback on Providing teachers with quick and 

student performance .  

C3 

Smart Classroom Management Using smart tools to manage time and classroom activities  .  C4 

Educational content production Creating educational content tailored to specific needs   .  C5 

Applied learning Systems  
Using the Themes Algorithm Machine learning for creating 

flexible training programs  .  

C6 

Predicted learning outcomes Predicting future student performance based on current data   .  C7 

Promoting group activities 
Facilitating student teamwork and collaboration through 

artificial intelligence platforms  .  

C8 

Simulation and modeling 
Using artificial intelligence simulations to teach complex 

concepts  .  

C9 

Automatic learning Tools  
g robots and software that can act as personal Developin

tutors  .  

C10 

Improving teaching skills 
Teaching new teaching techniques using artificial 

intelligence   .  

C11 

Development of water assessment 

tools 
Designing smart tools for more accurate student assessment   .  

C12 

Social learning Creating models  Analysis of social behaviors and group learning  .  C13 

Life skills training 
Developing programs and software to teach essential life 

skills  .  

C14 

Development of digital 

educational resources 

Production and distribution of diverse digital content using 

artificial intelligence  .  

C15 

Support for Internet learning Providing experiences Interactive and engaging learning   .  C16 

Identification of special needs Identifying students ' special needs and developing special C17 
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educational programs  .  

Class time management 
Using artificial intelligence tools to optimize time and 

activities in the classroom  .  

C18 

Facilitating virtual education 
Improve your experience Online learning through artificial 

intelligence platforms   .  

C19 

Suggest new topics 
Identify and propose new educational topics based on current 

trends  .  

C20 

Analysis of students ' emotions :  
reactions to Identifying students ' feelings and emotional 

educational content  .  

C21 

Introduction to Entrepreneurship 
Designing training programs to strengthen entrepreneurial 

skills  .  

C22 

Smart tests Creating automated and custom tests for student assessment   .  C23 

ts ' feelings of Reducing studen

loneliness 

Creating social platforms using artificial intelligence for 

communication between students   .  

C24 

Developing critical thinking skills 
Design activities and content that strengthen critical thinking 

skills  .  

C25 

Supporting novice teachers Providing educational resources and tools for new teachers   .  C26 

Increasing student engagement 
Using artificial intelligence techniques to increase student 

motivation and engagement in learning   .  

C27 

Development of consulting 

programs 
Creating intelligent systems to support and advise teachers   .  

C28 

Analysis and development of 

educational trends 

Identify trends and improve educational processes using data 

analysis   .  

C29 

Strengthening creativity and 

innovation 

Using artificial intelligence tools to encourage creativity and 

innovation in educational processes   .  

C30 

Research findings Source  

Then, by combining the indicators, the following new codes are extracted: 

Table 2:  th He turned around . Application (Second Stage )Codes and categories wi  

Themes 
Combined 

codes 
Description 

New 

codes 

Personalized and applied 

training 
C1, C6, C17 

- Combining the concept of personalized learning 

Adaptive learning , along with  and systems

identifying students ' specific needs  .  

XC1 

Data analysis and 

prediction of results 
C2, C7, C29 

- Learning , predicting  Includes data analysis

educational outcomes , and analyzing and 

improving educational trends   .  

XC2 

Classroom management 

Learning and facilitation  

C4, C18, 

C19 

- A combination of smart classroom management , 

classroom time management , and virtual learning 

facilitation   .  

XC3 

Production and 

development of 
C5, C15 

- onal content Including the production of educati

and the development of digital educational 
XC4 
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educational content resources   .  

Evaluation and feedback 
C3, C12, 

C23 

- A combination of providing instant feedback , 

developing assessment tools , and designing smart 

tests  .  

XC5 

Interaction and 

een collaboration betw

students 

C8, C16, 

C24 

- Including promoting group activities , supporting 

online learning , and reducing students ' feelings 

of loneliness  .  

XC6 

Teaching and professional 

skills 
C11, C26 

- A combination of improving teaching skills and 

supporting novice teachers   .  
XC7 

Developing life skills and 

critical thinking 
C14, C25 

- Includes life skills training and development of 

critical thinking skills   .  
XC8 

Use of technology and 

simulation 
C9, C10 

-  Combining simulation and modeling with tools

Automatic learning  .  
XC9 

Strengthening creativity 

and entrepreneurship 
C22, C30 

- Includes familiarization with entrepreneurship 

and strengthening creativity and innovation 
XC10 

Research findings Source  

Table 3:   e turned around . Application (third stage )Codes and categories with H  

Main themes Combined codes themes-Sub  

Optimization of the teaching and 

learning process 

XC1, XC2, XC3, 

XC5, XC9 

Personalized and applied training 

Data analysis and prediction of results   

 Classroom management and facilitation

Learning   

Evaluation and feedback 

Using technology and simulation 

Developing students ' key skills XC6, XC8, XC10 

Interaction and collaboration skills 

among students 

Developing life skills and critical 

ingthink   

Strengthening creativity and 

entrepreneurship 

Improving teachers ' professional 

skills 
XC7 

Improving teachers ' teaching and 

professional skills 

Design and presentation of 

educational content 
XC4 

Design and development of educational 

entcont  

Research findings Source  

Prioritizing concepts 

The results of the analyses showed that among the concepts introduced, they are prioritized from the most 

important to the following ones. The prioritization criterion in this study is based on the frequency of 

codes related to each concept. The results show that designing and presenting educational content has the 

highest frequency and improving teachers' professional skills has the lowest frequency among the 

extracted concepts . 
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Table 4:  of conceptsPrioritization  

Prioritization Concepts Percentage of frequency 

Optimization of the teaching and learning process 12 18.7% 

Developing students ' key skills 13 20.3% 

Improving teachers ' professional skills 10 15.6% 

cational contentDesign and presentation of edu  29 45.2% 

 
Chart  2:  Prioritizing concepts  

Conclusions 

This research investigated the applications of artificial intelligence (AI) in enhancing the teaching skills 

of instructors at technical and vocational high schools in Sari County. The findings revealed four primary 

indicators as the most significant applications of AI in this context: optimizing the teaching and learning 

process, developing students' key skills, improving teachers' professional skills, and designing and 

delivering educational content.  This highlights the considerable potential of AI to improve the quality of 

education in these schools. 

Specifically, the results demonstrated that these four main indicators—optimization of the teaching and 

learning process, development of students' key skills, enhancement of teachers' professional skills, and the 

design and delivery of educational content—represent the most important applications of AI in upgrading 

teachers' educational skills. These findings confirm that AI can personalize the learning process, provide 

more accurate and timely feedback, and increase student engagement.  Furthermore, AI's ability to 

analyze educational data and predict outcomes helps teachers adjust their teaching plans to meet students' 

needs. This suggests that AI can play a significant role in enriching students' learning experiences and 

preparing them for the workforce.  The improvement of teachers' professional skills was another 

significant achievement attributed to the use of AI, leading to increased teacher confidence in using new 

technologies and improving their teaching methods. Finally, in terms of designing and delivering 
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educational content, AI can assist teachers in producing more engaging, effective, and diverse educational 

materials. 

Despite these positive findings, limitations exist. For example, the sample size might not be sufficient to 

generalize the results to other technical and vocational high schools.  Furthermore, the qualitative 

methodology could have influenced the research outcomes.  Future research could replicate the study with 

a larger sample size and a more robust methodology.  Investigating other applications of AI in teachers' 

educational skills could also improve our understanding of AI's applications in education.  Moreover, 

more in-depth qualitative research on the experiences of teachers and students using AI could provide 

valuable insights.  Finally, examining the long-term impact of AI on students' academic performance and 

professional skills is also crucial. By considering these suggestions, future research can lead to a more 

comprehensive and in-depth understanding of the applications of AI in education and strategies for its 

optimization. 
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