Adaptability of Artificial Intelligence (AI) in Education for Sustainable Academic Progress at Secondary Level


[bookmark: _GoBack]Abstract
AI use in secondary education is likely to be revolutionary, but it also has some serious systemic challenges, including the requirement for sustainable academic development, teacher willingness, and compliance. The study targets to discover the potential of adapting AI for use in secondary education to attain sustainable learning outcomes. The method adopted in this research is quantitative descriptive research design with 35 schoolteachers of government higher secondary schools of Gujranwala on structured survey of 20 items. Data were analyzed by using descriptive and inferential statistics (mean, standard deviation, Pearson correlation and one-way Anova) with SPSS version 25. The instrument showed good internal reliability (Cronbach's α = 0.94). The key findings suggest that teachers believe that using AI tools improves learning outcomes (mean = 4.15) and student engagement (mean = 4.08), but the level of training is very low (mean = 2.77). The results showed high positive correlations between the integration of AI and students' engagement (r = 0.71, p < 0.001) and between the integration of AI and training needs (r = 0.62, p < 0.001). Moreover, the ANOVA analysis indicated that teachers with higher academic qualifications had a more positive perception of the contribution of AI towards sustainable academic development (F(2,32) = 5.93, p = 0.006). The study also highlights the need for specific professional development, support from institutions, and integration with educational models to ensure that AI tools are adaptable and effective in the long term to support sustainable secondary education. The recommendations are to implement regular quarterly AI workshops across the school, peer mentoring and ensure policies are associated with the Education for Sustainable Development (ESD) and SDG 4 from UNESCO.
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Introduction
In a general sense, Artificial Intelligence means computational systems that can carry out tasks that are usually carried out by humans, such as pattern recognition, understanding natural language, making predictions, and making decisions in an adaptive manner. In the education, AI can be seen as machine learning algorithms, recommendation architectures, and generative content tools, all presenting unique pedagogical affordances. (Holmes et al., 2022; Crompton & Burke, 2023). They are a new generation of educational technologies that could process the data produced by students in large numbers and respond in real time to each student's individual learning path.
The secondary school system (from approximately age 11 to 18) is at a pivotal point in the national human capital system. UNESCO (2023) predicts that there are more than 850 million students in secondary schools around the world, but systemic learning shortages are still very high and common. In the World Bank's 2022 World Development Report on Education, it is revealed that most adolescents in low- and middle-income countries by their 15th birthday cannot read or perform basic math problems. In high income systems, great differences in attainment within schools are clearly linked to socio-economic status and cannot be overcome through traditional methods. There are systemic issues that cannot be overcome on an individual teacher level, such as limited curriculum differentiation, low teacher-to-student ratio, and missing timely formative feedback. (OECD, 2023).
In this situation, the issue of the role of AI in secondary education is more than a matter of innovation—it is a matter of necessity. The entire key is adaptability, though. No matter how well a static AI approach is designed, it will still provide only a slight improvement over no technology used at all, as it is based on a static content pathway that does not take learner needs, school context or curriculum changes into account. To be truly transformative, AI in secondary applications must be adaptable – to the learner, at the time, to the teacher's professional context, to the constraints of schools and resources, and to the shifting policy context in which schools operate. (Selwyn, 2022; Schiff, 2021).
Statement of the Problem
Although there may be benefits, integrating AI into secondary school presents challenges such teacher readiness, moral problems, budget constraints, and the need to align AI tools with educational goals. The effective implementation of AI in the classroom to deliver measurable educational outcomes is difficult for many schools. There is very few information regarding the adaptability of AI to various learning environments and its potential to close learning gaps. Furthermore, trustworthy research techniques and tools must be developed in order to evaluate how AI affects secondary academic sustainability. In order to support sustained academic progress at the secondary level, this study explores how adaptable AI can be successfully integrated into secondary education while resolving these issues.
[bookmark: _Toc70008902]Research Objectives
1. [bookmark: _Toc70008903]Evaluate how secondary school teachers can improve student learning results by successfully.
2. Determine the precise instruction and assistance needed for secondary school teachers to master the use of AI in the classroom.
3. Examine how AI-powered educational resources affect secondary students' motivation and engagement, with an emphasis on sustainable academic growth.
Research Questions
1. How do general data literacy and degrees of theoretical and practical AI understanding affect secondary school teachers' adaptive.
2. In order to positively incorporate AI technology into their teaching practices, what are the main areas in which secondary school instructors need more resources and training? 
3. How do AI-driven teaching tools affect students' motivation and engagement, and how can these tools be improved for sustainable academic development?
 Literature Review 
Adaptive AI systems are different from previous, static kinds of instructional technology by an increasing amount of research. According to Strielkowski (2025), adaptive learning technologies are necessary to the transformation of sustainable education. He emphasized that AI could make instruction more individualized, accessible, and effective than conventional uniform delivery models by customizing content and assessment for each learner. 
Strielkowski (2025) and Markauskaite et al. (2022) also warn the prospective dangers of these adaptive systems, such as over-reliance and the loss of critical thinking and authentic teacher-student engagement. The contrast between efficiency gains and the maintenance of human-centered teaching is lied in the literature and highlights the need to view adaptability of AI not as a purely technical but as a pedagogical construct.
Another dominant theme in the literature concerns the disconnect between teachers' views of the worth of AI and their confidence in its use. While the promise of using AI to monitor student learning, create differentiated resources, and provide tailored feedback is acknowledged, the research indicates that it has yet to reach its full potential in these areas. 
The study of AI in adaptive science teaching highlights its potential in tracking student learning, generating differentiated resources, and providing personalized feedback, yet research shows that it has not yet fully realized these capabilities (Celik et al., 2022; Kasneci et al., 2023; Su et al., 2023).
Meanwhile, there is a growing body of research that indicates that engagement benefits are not guaranteed but contingent. If AI tools are used to replace instead of supporting students' thinking, then they could be at risk of losing their critical thinking skills, warns Gerlich (2025). The results suggest that the relationship between the adaptability of AI tools and the sustainable academic development is affected by pedagogical integration of AI tools, highlighting the necessity of using pedagogically reflective approaches over the uncritical use or adoption of AI tools. (Markauskaite et al., 2022; Gerlich, 2025).
Despite all these endeavors, there is a scarcity of studies that focus specifically on such dynamics in the context of secondary education in countries such as Pakistan, where infrastructure limitations, lack of qualification homogeneity among the teachers, and limited institutional support converge (Adhikari, 2020). The current study aims to fill this gap by investigating quantitatively the relationship between secondary school teachers' beliefs on integration of AI, teachers' training needs, and student engagement with the sustainable academic development of secondary school students in the context of Gujranwala District, which will provide context specific evidence to the literature which overwhelmingly focuses on contexts of high-income and higher education.
Significance of the Study
The concept of "Adaptability of Artificial Intelligence (AI) in Education for Sustainable Academic Development at Secondary Level" is very useful for a number of stakeholders in the secondary educational system. With the instant advancement of AI technologies in classroom environments, the understanding of the ways that these technologies can be adapted and sustained is crucial. This study is significant due to the following reasons.
For Teachers and Educators
Reducing Workload for Advanced Practice: The results will show how AI may lessen administrative demands (reporting, grading, and attendance), freeing up instructors to concentrate on higher-order duties like emotional support, mentorship, and critical thinking.
Professional Development Roadmap: This study will provide evidence for creating focused professional development programs that enable teachers to successfully adapt AI tools without feeling overburdened or displaced by identifying gaps in teacher training.
Transforming Pedagogy: Moving beyond shallow applications to pedagogically solid approaches, the research will provide useful insights into how AI might be used for the betterment of current teaching methods to facilitate sustainable academic advancement.
Research Methodology 
The study used a descriptive research design with a quantitative approach to study the adaptability of Artificial Intelligence in the field of secondary education in the aspect of sustainable academic growth. In this study, a descriptive approach was more suitable because the study did not intend to manipulate any of the conditions, but rather describe and analyze the current situation, perceptions of teachers and relationships among the variables involved, namely the integration of AI in teaching, teacher training needs, and student engagement. A quantitative inductive approach was used because adaptive learning systems, AI are complicated and patterns and relations emerged from the statistical analysis of teacher reported data.
Population and Sampling
Target Population
All secondary school computer teachers (Grades 6–10) working in Government High/Higher Secondary Schools within Gujranwala District, Pakistan.
Sampling Technique
The study engaged simple random sampling to confirm that every teacher in the target population had an equal chance of selection. This approach increases the representativeness of the sample and reduces selection bias.

Sample Size: 
Thirty-five (35) secondary school teachers from Gujranwala's Government High and Higher Secondary Schools made up the final sample. 
Research Instrument
Data was collected by using a standardized tool created specifically for this study. There were 20 closed-ended items grouped into four domains in the instrument: 
1. Effective integration of AI tools.
2. The training and support needs.
3. Student engagement and motivation are impacted. (Sustainable Academic Development) 
4. General Questions covering all the Objectives are given at the end of the paper.
Items were rated on a 5-point Likert scale. The questionnaire was verified by specialists after being pre-tested using a small sample size to assess the instrument's reliability and intelligibility.
Data Collection Procedures
Data were collected in from computer teachers of Male and Female High/Higher Secondary Schools. Questionnaires were filled out in Google form. These were voluntary responses and respondents were assured that the responses were confidential. No identifier data was gathered.
Data Preparation and Sample Description
To analyze the data, the data set was assessed very carefully. There was no missing data on any of the 20 Likert-scale items, for all 35 responses. There were no cases excluded. All the Likert items showed values between the ranges of 1–5, thus being verified. There were no data imputation requirements. The data was complete and appropriate for statistical analysis.
Data Analysis
Data analyses done using SPSS. Descriptive statistics like mean and standard deviation were computed for all the variables. Pearson product-moment correlation was used to test hypothesis 1-4.  ONE way ANOVA was used. The alpha level was set at 0.5 for all statistical tests.
Data Screening & Reliability
· Sample size: 35 valid responses
· Instrument reliability (Cronbach’s Alpha):
· Part 1 (AI Integration – 5 items): α = 0.87
· Part 2 (Training & Support – 5 items): α = 0.84
· Part 3 (Student Engagement – 5 items): α = 0.91
· Part 4 (General Questions – 5 items): α = 0.88
· Overall scale (20 items): α = 0.94 → Excellent internal consistency.
Descriptive Statistics (Key Variables)
	Variable
	Mean
	SD
	Interpretation (1–5)

	AI Integration (Obj 1)
	4.15
	0.68
	Agree (effective)

	Training & Support (Obj 2)
	3.52
	0.95
	Slightly above neutral

	Training Adequacy (Item B_1)
	2.77
	1.19
	Low (inadequate)

	Student Engagement (Obj 3)
	4.08
	0.81
	Agree (positive impact)

	Overall AI adaptability
	3.96
	0.74
	Moderately high


Key finding: Teachers perceive AI tools as effective (4.15) but feel insufficiently trained (2.77). 
Inferential Analysis
Pearson Correlations (Testing Relationships Among Objectives)
	Variables
	r (Pearson)
	p-value
	Interpretation

	AI Integration vs. Training
	0.62**
	<0.001
	Strong positive correlation

	AI Integration vs. Engagement
	0.71**
	<0.001
	Strong positive correlation

	Training vs. Engagement
	0.58**
	<0.001
	Moderate positive correlation


p < 0.01 (2-tailed)
Interpretation aligned with objectives:
· Objective 1 & 3: Teachers who integrate AI effectively also report significantly higher student engagement and motivation which supports Constructivism theory.
· Objective 2: Training is moderately correlated with both integration and engagement, confirming that without adequate support, AI adaptability suffers (Holzinger et al., 2021).
4.2 One‑Way ANOVA (Effect of Qualification on Perceptions)
Teachers were grouped by qualification:
1. Bachelor (n=12)
2. Master (n=18)
3. M.Phil./PhD (n=5)
Dependent variable: Impact of AI on sustainable academic development (mean of items).
	
	SS
	df
	MS
	F
	p-value
	Partial η²

	Between groups
	8.42
	2
	4.21
	5.93
	0.006
	0.27

	Within groups
	22.71
	32
	0.71
	
	
	

	Total
	31.13
	34
	
	
	
	


Post‑hoc (Tukey HSD):
· Master vs. Bachelor: mean difference = 0.69, p = 0.03 (significant)
· M.Phil./PhD vs. Bachelor: mean difference = 1.04, p = 0.01 (significant)
· M.Phil./PhD vs. Master: not significant (p = 0.27)
Conclusion: Highly qualified teachers have a more favorable opinion of AI's role in sustainable academic growth (SDG 4). This is consistent with Yang's (2019) findings about China's acceleration of AI education and supports your theoretical framework (Sustainable Academic Development Theory).
Alignment with Research Objectives
	Objective
	Finding
	Supporting Statistic
	Citation Link

	Obj 1: Evaluate how teachers effectively integrate AI tools.
	Teachers agree AI improves learning outcomes (mean=4.15).
	r=0.71 (AI & engagement)
	Zawacki-Richter et al. (2019)

	Obj 2: Determine training/support requirements.
	Training adequacy is low (mean=2.77); strong need for PD.
	r=0.62 (training & integration)
	UNESCO (2023)

	Obj 3: Investigate impact on engagement & motivation.
	AI tools increase engagement (mean=4.08) & motivation.
	ANOVA: qualification effect (p=0.006)
	Kalsoom et al. (2018)



Additional alignment with your proposal’s statement of the problem:
“A significant gap persists in understanding how AI can be best adapted… limitations in available resources.”
Our data confirm: while perceived benefits are high, training and support remain the weakest link (B_1 mean=2.77; B_3 “supported by administration” mean=3.45).
6. Discussion of Findings in Light of Literature
· Constructivism theor  AI integration and student involvement have a strong association (r=0.71), supporting the idea that AI promotes individualized, active learning. By customizing content to each user's demands, AI's adaptable algorithms reflect constructivist principles, as noted by Gupta & Tham (2018).
· Sustainable Development Goal 4 (SDG 4): AI can serve as "teachers' aides," according to UNESCO (2021a). Our ANOVA result (greater qualification → bigger perceived sustainability benefit) indicates that teachers can employ AI for sustainable academic improvement rather than merely short-term gains when they have advanced training.
· Challenges in developing countries (Adhikari, 2020): Although our sample from Gujranwala (a developing setting) exhibits moderate overall adaptability (3.96), Adhikari's assertion that "lack of technical expertise and infrastructure" impedes the adoption of AI is supported by the low training scores (2.77).
Recommendations
Based on statistical evidence:
1. For Objective 2 (Training):
· Mandatory quarterly AI workshops for secondary teachers.
· Peer mentoring programs (see item B_5 mean=4.34 → high demand for collaborative learning).
2. For Objective 1 & 3 (Integration & Engagement):
· Pilot AI tools (e.g., intelligent tutoring systems) in Computer Science classes first, then scale.
· Use AI for personalized homework feedback to increase engagement (supported by r=0.71).
3. For Policy (UNESCO’s ESD framework):
· District Gujranwala should prioritize AI literacy while aligning teacher professional development with SDG 4 ambitions.  (Arora & Mishra, 2019).
8. Limitations 
· Delimited to Gujranwala District → generalizability limited.
· Only Computer Science Teachers → other subjects may show different patterns.
· Self‑reported data → Social desirability bias possible
Conclusion
Current study examined the adaptability of AI in Secondary Education for sustainable academic development, with a focus on teacher training, integration of AI and engagement of the students. From the results, the following conclusions are drawn:
In District Gujranwala, the secondary school teachers understand the possibilities of AI in improving learning results and engagement. But the difference between perceived effectiveness indicates a lack of pedagogical use of AI tools. The adaptability of AI in secondary education remains severely constrained. Teachers explicitly reported inadequate preparation, insufficient administrative support, and a high demand for collaborative learning.
Teachers with higher levels of education (master’s and above) view AI to achieve long-term sustainable academic growth, consistent with the goals of SDG. This indicates the need for a greater focus on graduate-level programs that focus on AI literacy and pedagogy. 
To conclude, AI has real potential to revolutionize secondary education but is not a technology that is self-evidently flexible and sustainable. Instead, they are the result of intentional efforts in teacher training, support for teachers; professional learning paths aligned to qualifications, and localized implementation strategies.
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