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Abstract

This study investigates the innovative impacts of Artificial Intelligence (Al) on prospective teachers, focusing on
its influence across academic discipline, teaching experience, and technology exposure. A normative survey
method was employed, collecting data from 250 prospective teachers in Guntur district, Andhra Pradesh, using
a simple random sampling technique. A self-developed, standardized questionnaire comprising 48 items across
four dimensions-Learning, Reasoning, Self-Correction, and Creativity-was used to assess Al's effects. Statistical
analyses, including mean, standard deviation, and t-tests, were conducted. Results indicate a high level of Al
integration among prospective teachers, with no significant differences in Al's impact based on academic
discipline (Science vs. Humanities), teaching experience (Novice vs. Experienced), or technology exposure (High
vs. Low). These findings suggest that Al's transformative potential in teacher education is robust across diverse
demographics, offering implications for curriculum design and educational policy. Recommendations include
developing Al literacy frameworks and conducting cross-national studies to further validate these results.
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INTRODUCTION

Acrtificial Intelligence (Al) represents a paradigm shift in educational systems, transitioning traditional pedagogical
approaches from teacher-centric to student-centered models (Chen, 2020). Al is defined as the development of
computational systems capable of performing tasks that typically require human intelligence, such as reasoning,
learning, problem-solving, and creativity (Russell &Norvig, 2016). These systems leverage algorithms, neural
networks, and data analytics to process vast datasets, enabling personalized learning, predictive analytics, and adaptive
teaching strategies (Baker, 2016).

In the context of teacher education, Al introduces transformative tools such as intelligent tutoring systems, automated
assessment platforms, and Al-driven classroom management systems. These innovations enhance the training of
prospective teachers by providing data-driven insights into student performance, optimizing instructional strategies, and
fostering adaptive learning environments (Salas-Pilco et al., 2022). The integration of Al into teacher education is
particularly timely, as global education systems strive to address challenges such as scalability, equity, and
personalized instruction (UNESCO, 2021).

This study explores the innovative effects of Al on prospective teachers, defined as individuals enrolled in teacher
training programs preparing to enter the education profession. Unlike prior studies that focused on Al’s impact on
practicing teachers (Kim & Park, 2021), this research examines how Al influences the preparation phase of educators.

The variables under investigation are academic discipline (Science vs. Humanities), teaching experience (Novice vs.
Experienced), and technology exposure (High vs. Low). These variables were selected to capture diverse dimensions of
prospective teachers’ backgrounds, which may influence their interaction with Al technologies.

The significance of this study lies in its potential to inform teacher education curricula, ensuring that future educators
are equipped with the skills to leverage Al effectively. By examining Al’s impact across varied demographics, this
research addresses a critical gap in understanding how Al can be equitably integrated into teacher training programs.

Defining Artificial Intelligence:

Al encompasses a multidisciplinary field that integrates computer science, data analytics, linguistics, neuroscience, and
cognitive psychology (McCarthy, 2006). At its core, Al systems are designed to mimic human cognitive processes,
including:
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v Learning: The acquisition and processing of data to generate actionable insights through algorithms (Mitchell,
1997).

v Reasoning: The selection of appropriate algorithms to achieve desired outcomes (Nilsson, 1998).

v Self-Correction: Continuous improvement of algorithms to enhance accuracy and efficiency (LeCun et al., 2015).
v Creativity: The generation of novel outputs, such as text, images, or ideas, using neural networks and rule-based
systems (Boden, 2004).

In education, Al applications include intelligent tutoring systems, which adapt to individual student needs, and learning
analytics, which provide real-time feedback to educators (Baker, 2016). These tools enable prospective teachers to
develop data-driven instructional strategies, enhancing their ability to address diverse learner needs.

Al in Teacher Education:

Teacher education programs are pivotal in shaping educators who can navigate the complexities of modern classrooms.
Al enhances these programs by offering tools for personalized training, predictive analytics, and automated feedback
(Holmes et al., 2019). For instance, Al-driven simulations allow prospective teachers to practice classroom
management in virtual environments, while learning analytics provide insights into their pedagogical strengths and
weaknesses (Salas-Pilco et al., 2022).

The rapid adoption of Al in education is driven by its potential to address longstanding challenges, such as teacher
shortages and unequal access to quality education (UNESCO, 2021). By equipping prospective teachers with Al
literacy, teacher education programs can prepare educators to integrate technology seamlessly into their practice,
fostering innovative teaching methodologies.

Need for the Study:

The integration of Al into teacher education is not merely a technological advancement but a necessity to prepare
educators for 21st-century classrooms. Traditional teacher training often focuses on theoretical knowledge and limited
practical exposure, which may not adequately prepare educators for technology-rich environments (Cardona, 2023). Al
offers solutions to these limitations by enabling scalable, personalized training and fostering critical skills such as data
literacy and adaptive instruction (Gupta et al., 2024).

This study addresses the need to evaluate AI’s impact on prospective teachers, particularly in the context of diverse
academic and professional backgrounds. By examining variables such as academic discipline, teaching experience, and
technology exposure, the research aims to provide evidence-based insights for curriculum development and policy
formulation.

LITERATURE REVIEW

The application of Al in education has been extensively studied, with a growing body of literature focusing on its
implications for teaching and learning. A systematic review by Salas-Pilco et al. (2022) found that 65% of studies
examined Al applications in teaching, including conversational Al, Al-driven learning systems, and teaching analytics,
while only 35% focused on teacher professional development, highlighting a research gap in teacher education.

Holmes et al. (2019) argue that Al can revolutionize teacher training by providing personalized feedback and adaptive
learning experiences. For instance, intelligent tutoring systems can simulate classroom scenarios, allowing prospective
teachers to practice and refine their skills (Zhang et al., 2022). Similarly, learning analytics can identify areas where
prospective teachers need additional support, enabling targeted interventions (Baker, 2016).

Research also suggests that Al’s impact may vary based on contextual factors. For example, teachers in science
disciplines may have greater exposure to technology, potentially influencing their adoption of Al tools (Kim & Park,
2021). Conversely, humanities teachers might benefit more from Al’s creative applications, such as generating
educational content (Boden, 2004). However, the evidence on these differences remains inconclusive, necessitating
further investigation.

Teaching experience and technology exposure are also critical variables. Novice teachers, with less practical
experience, may find Al tools particularly beneficial for skill development, while experienced teachers might leverage
Al for efficiency (Ruiz & Fusco, 2022). Similarly, those with high technology exposure are likely to integrate Al more
seamlessly, but the extent of this impact requires empirical validation (Nentrup, 2022).

Challenges include ethical considerations, such as privacy concerns and algorithmic bias, which are particularly
relevant in teacher education (Lee, 2020). The U.S. Department of Education’s report (2023) emphasizes the need for
inspectable, explainable, and overridable Al systems to maintain educator agency and protect student data, aligning
with recommendations for teacher training programs to include Al literacy and ethics (Ed, 2023).
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METHODOLOGY

Research Design:

The study employed a normative survey method to assess the innovative effects of Al on prospective teachers. This
approach is suitable for capturing perceptions and experiences across a representative sample, providing insights into
the generalizability of findings.

Sample and Sampling Technique:

The sample consisted of 250 prospective teachers from Guntur district, Andhra Pradesh, selected using a simple
random sampling technique to ensure representativeness. The sample was divided based on the variables: academic
discipline (Science, n=125; Humanities, n=125), teaching experience (Novice, n=120; Experienced, n=130), and
technology exposure (High, n=140; Low, n=110).

Research Tool:

A self-developed questionnaire was used to measure AI’s impact, comprising 48 items across four dimensions:
Learning, Reasoning, Self-Correction, and Creativity, with 12 items each. Each item was scored on a 5-point Likert
scale (1=Strongly Disagree, 5=Strongly Agree), yielding a total possible score of 240. The dimensions were defined as
follows:

» Learning: Measures how Al facilitates knowledge acquisition and skill development.
» Reasoning: Assesses Al’s support for critical thinking and problem-solving.

» Self-Correction: Evaluates AI’s role in continuous improvement and adaptation.

» Creativity: Examines Al’s contribution to innovative thinking and content generation.

Reliability was established with a test-retest reliability coefficient of 0.82 and a split-half reliability of 0.85. Validity
was ensured through expert opinions and pilot testing with 30 prospective teachers, refining items for clarity and
relevance.

VARIABLES

= Academic Discipline: Categorized as Science (e.g., Math, Physics) or Humanities (e.g., Languages, Social Studies),
based on the prospective teacher’s training area.

= Teaching Experience: Defined as Novice (first-year students, n=120) or Experienced (second-year or above, n=130),
reflecting the duration in the teacher education program.

= Technology Exposure: Classified as High (regular technology use in studies, n=140) or Low (rare technology use,
n=110), assessed through self-reported frequency of technology engagement.

Data Analysis:
Data were analyzed using descriptive statistics (mean, standard deviation) and inferential statistics (t-tests) to compare
Al impact across groups. The significance level was set at 0.05.

Results:
The results are presented in the following tables, showing the mean scores, standard deviations, and t-test results for
each variable.

Table 1: Al Integration for the Whole Sample

Sample Number Mean SD % of Mean
Whole 250 180 25 75.0

Interpretation: The mean score of 180 out of 240 (75%) indicates a high level of Al integration among prospective
teachers.

Table 2: Comparison by Academic Discipline

Discipline Number Mean SD ‘t’ value
Science 125 182 24
Humanities 125 178 26 1.26N°

NS — Not Significant at 0.05 level.
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The t-value of 1.26 is less than 1.96, indicating no significant difference.

Table 3: Comparison by Teaching Experience

Experience Number Mean SD ‘t’ value
Novice 120 179 25
Experienced 130 181 24 0.645"°

NS — Not Significant at 0.05 level.
The t-value of 0.645 is less than 1.96, indicating no significant difference.

Table 4: Comparison by Technology Exposure

Exposure Number Mean SD ‘t’ value
High 140 180 25
Low 110 179 26 0.307"°

NS — Not Significant at 0.05 level.
The t-value of 0.307 is less than 1.96, indicating no significant difference.
Findings:

1. Prospective teachers exhibit a high level of Al integration (75% mean score).

2. There is no significant difference in Al impact based on academic discipline, teaching experience, or technology
exposure.

DISCUSSION

The findings suggest that AI’s impact on prospective teachers is consistent across diverse backgrounds, with no
significant differences based on academic discipline, teaching experience, or technology exposure. This aligns with
prior research indicating AI’s broad applicability in education (Holmes et al., 2019). The high mean score (75%)
reflects the effectiveness of Al tools in enhancing learning, reasoning, self-correction, and creativity, supporting the
shift towards technology-integrated teacher education.

The lack of significant differences may indicate that Al tools are designed to be accessible and beneficial across various
contexts, as suggested by UNESCO (2021). For instance, science and humanities teachers benefit equally from AI’s
adaptive learning features, while novice and experienced teachers find value in simulations and analytics, respectively.
Similarly, technology exposure levels do not significantly influence Al integration, suggesting that training programs
can effectively introduce Al to all prospective teachers, regardless of prior technological familiarity.

Implications include the need for curriculum redesign to incorporate Al literacy, ensuring all prospective teachers are
equipped to leverage these tools. Limitations include the study’s focus on one district, suggesting the need for broader,
cross-national research. Future studies could explore longitudinal impacts and ethical considerations, such as privacy
and bias, as highlighted by Lee (2020).

CONCLUSION

This study reveals that prospective teachers demonstrate a high level of Al integration, with no significant differences
across academic discipline, teaching experience, or technology exposure. These findings underscore Al’s potential to
transform teacher education, advocating for inclusive curricula and further research to enhance its implementation.

REFERENCES

[1]. Baker, R. S. (2016). Stupid tutoring systems, intelligent humans. International Journal of Artificial Intelligence
in Education, 26(2), 600-614. https://doi.org/10.1007/s40593-016-0105-0

[2]. Boden, M. A. (2004). The creative mind: Myths and mechanisms (2nd ed.). Routledge.

[3]. Holmes, W., Bialik, M., &Fadel, C. (2019). Artificial intelligence in education: Promises and implications for
teaching and learning. Center for Curriculum Redesign.

[4]. Kim, J., & Park, J. (2021). The impact of artificial intelligence on teachers’ professional development: A
systematic review. Educational Technology Research and Development, 69(4), 2145-2167.
https://doi.org/10.1007/s11423-021-10023-5

[5]. LeCun, Y., Bengio, Y., & Hinton, G. (2015). Deep learning. Nature, 521(7553), 436-444.

Page | 219


https://doi.org/10.1007/s40593-016-0105-0
https://doi.org/10.1007/s11423-021-10023-5

[6].
[7].

[8].
[9].

[10].

International Journal of Enhanced Research in Educational Development (IJERED)
ISSN: 2320-8708, Vol. 13 Issue 3, May-June, 2025

https://doi.org/10.1038/nature14539

McCarthy, J. (2006). What is artificial intelligence? Stanford University Computer Science Department.
http://www-formal.stanford.edu/jmc/whatisai.html

Mitchell, T. M. (1997). Machine learning. McGraw-Hill.

Russell, S. J., &Norvig, P. (2016). Artificial intelligence: A modern approach (3rd ed.). Pearson.

Salas-Pilco, S. Z,, Yang, Y., & Zhang, Z. (2022). Artificial intelligence applications in Latin American higher
education: A systematic review. International Journal of Educational Technology in Higher Education, 19(1), 1-
21. https://doi.org/10.1186/s41239-022-00326-w

U.S. Department of Education. (2023). Artificial intelligence and the future of teaching and learning: Insights
and recommendations. Office of Educational Technology. https://www2.ed.gov/documents/ai-report/ai-
report.pdf

Page | 220


https://doi.org/10.1038/nature14539
http://www-formal.stanford.edu/jmc/whatisai.html
https://doi.org/10.1186/s41239-022-00326-w

