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Abstract
The era of didactic artificial intelligence (AI) inspire precision and personalized instruction empowering students to understand the content of learning and construct their ideas about learning. However, limited research has explored the psychological and mediating role of self-efficacy in the use of AI for science instruction. Thus, this study examines the role of Self-Efficacy on AI adoption and students’ achievement in science. A total of 489 students from secondary schools in Oriade Local Government were randomly selected from schools that allow AI-supported learning. The research instrument for this study was a structured questionnaire comprising duly validated items on AI adoption and academic self-efficacy.  Descriptive statistics and t-test were used to analyze the data gathered. Descriptive mean scores were used to answer the research questions, and the correlational analysis was used to test the hypothesis. Findings revealed that a significant positive relationship between AI adoption and students’ achievement exists, and AI tools significantly improve students' academic performance and problem-solving ability, although with moderate variation. feedback, from respondents (82.3%) acknowledged its positive impact on their motivation and progress tracking (mean = 3.1). The model explained the proportion of variance in achievement as being occasioned by the influence of self-efficacy on student performance.
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INTRODUCTION
Artificial Intelligence (AI) adoption in education has increasingly been recognized as a transformative force, reshaping teaching and learning processes worldwide. Central to its success is the self-efficacy of educators and learners in belief. The adoption of AI in secondary schools, particularly in rural areas, is gradually gaining traction, as educators and policymakers recognize its potential to improve learning outcomes. However, the implications of AI adoption on the psychological well-being of adolescents which include their self-efficacy in their ability to effectively use AI tools and integrate them into educational activities. Self-efficacy influences motivation, persistence, and ultimately the effectiveness of AI-driven educational innovations (Bandura, 2019). Researchers have noted that without sufficient self-efficacy, adoption of AI in educational settings can be hindered, leading to resistance or superficial use of AI technologies (Gupta & Singh, 2020).
Several studies underscore that teachers’ self-efficacy with respect to AI tools directly affects their willingness to adopt and integrate these technologies into pedagogy. For instance, Alenezi et al. (2021) found a significant positive correlation between AI-related self-efficacy and the frequency of AI use in classrooms among secondary school teachers. Teachers confident in their technological skills reported greater engagement with AI platforms for personalized learning, assessment, and content delivery. This illustrates that self-efficacy is not merely a psychological construct but a practical determinant shaping educational technology integration.
Moreover, learner self-efficacy has also been linked to the effectiveness of AI-enhanced learning environments. A longitudinal study by Lee and Choi (2022) showed that students’ belief in their ability to navigate AI-powered adaptive learning systems predicted higher engagement levels and improved academic outcomes. Students who were more self-efficacious used AI tools to seek additional learning resources and customized feedback, which resulted in enhanced comprehension and retention of materials. This confirms the essential role of self-efficacy in maximizing the benefits of AI in education. Training and professional development of teachers has been reported to boost self-efficacy for AI adoption. Empirical evidence from several countries indicates that targeted AI training programs improve teachers’ confidence and competence in employing AI tools effectively. For example, in a controlled experimental study, Nguyen et al. (2021) reported that educators who underwent comprehensive AI workshops exhibited a 35% increase in self-efficacy scores and a corresponding rise in AI usage in instructional planning. The findings suggest that institutional support and ongoing capacity-building initiatives are key to nurturing positive attitudes toward AI.
Barriers such as lack of technical skills, fear of job displacement, and perceived complexity of AI systems contribute to reduced self-confidence among educators and students (Choi & Kim, 2020). A mixed-methods study by Rahman and Aziz (2023) highlighted that teachers who felt overwhelmed by the novelty and perceived opacity of AI tools demonstrated lower self-efficacy and were less likely to experiment with these technologies. This points to the need for user-friendly AI interfaces and psychological support to ease the transition.
Another dimension explored is the interplay between self-efficacy and cultural factors influencing AI adoption. A cross-national survey by Mensah et al. (2022) revealed that cultural attitudes toward technology and educational innovation modulate self-efficacy beliefs. For instance, educators from collectivist societies exhibited a stronger reliance on peer support to build AI self-efficacy, whereas those from individualistic cultures were more inclined to self-directed learning to master AI tools. This suggests that context-specific strategies are necessary to foster self-efficacy effectively.
The integration of AI in special education further highlights the critical role of self-efficacy. Alqarni and Alqahtani (2021) demonstrated that educators’ confidence in using AI-driven assistive technologies enhanced personalized interventions for learners with disabilities, resulting in better academic engagement and autonomy for students. The study emphasized that self-efficacy not only facilitates adoption but also promotes innovative pedagogical approaches that cater to diverse learner needs.
Interestingly, students’ self-efficacy also mediates the relationship between AI use and psychological outcomes such as anxiety and academic stress. A study by Patel et al. (2021) found that high self-efficacy in handling AI tools alleviated feelings of intimidation and reduced technology-related stress, leading to a more positive learning experience. This highlights self-efficacy as a psychological buffer enabling learners to harness AI benefits without adverse mental health and ethical effects on the students. Ethical and responsible AI use in education and the role of self-efficacy is gradually gaining research attention, as it involves data collection and algorithmic decision making and confidence level of students and educators in understanding these processes as correlated with ethical awareness and caution adoption.
the role of self-efficacy in shaping ethical and responsible AI use in education is gaining scholarly attention. As AI tools increasingly involve data collection and algorithmic decision-making, educators’ and students’ confidence in understanding these processes correlates with ethical awareness and cautious adoption (Singh & Rana, 2022). High self-efficacy empowers users to critically evaluate AI systems, advocate for transparency, and ensure equitable educational outcomes.
Self-efficacy, a central construct in contemporary psychology and education, refers to an individual's belief in their ability to successfully organize and execute the courses of action required to manage prospective situations (Bandura, 1997). It is a domain-specific and dynamic cognitive appraisal of personal capability, distinct from general self-confidence, focusing instead on the perceived ability to perform specific tasks under varying circumstances (Zimmerman, 2020). This belief system not only influences motivation and behavior but also shapes cognitive processes such as goal setting, problem-solving, and resilience when facing adversity (Schunk & DiBenedetto, 2020). Self-efficacy is thus recognized as a critical determinant of human agency, affecting learning, performance, psychological well-being, and social functioning (Pajares, 2016).
Originating from Bandura’s Social Cognitive Theory, self-efficacy emphasizes the triadic reciprocal causation model, where personal factors, behavior, and environmental influences interact bidirectionally (Bandura, 1986). This conceptualization highlights that individuals are neither passive recipients of environmental forces nor solely products of innate traits, but active agents who exercise control through self-beliefs (Bandura, 2012). Recent scholarship has expanded this theoretical base by exploring how self-efficacy intersects with self-regulation and motivation, demonstrating that high self-efficacy encourages proactive engagement in challenging activities, promotes persistence, and enhances adaptive coping strategies (Schunk & DiBenedetto, 2020; Zimmerman, 2020).
Bandura (1997) identified four principal sources of self-efficacy: mastery experiences, vicarious experiences, verbal persuasion, and physiological and emotional states. Mastery experiences, the most potent source, build efficacy through successful task completion, reinforcing the belief in one’s capacity. Failure experiences, when perceived as surmountable, can also recalibrate efficacy positively by encouraging problem-solving and strategy adjustment (Linnenbrink & Pintrich, 2021). Vicarious experiences involve learning through social modeling, where observing peers or role models succeed instills a belief in personal capability (Schunk & DiBenedetto, 2020). Verbal persuasion encompasses encouragement or discouragement from others, impacting efficacy beliefs temporarily, especially when coming from credible sources (Tschannen-Moran & Woolfolk Hoy, 2021). Physiological and emotional cues—such as stress, anxiety, or mood states—affect efficacy judgments by coloring perceptions of personal strength or vulnerability, making affective regulation an important area of study (Bandura, 2012; Chemers et al., 2020).
In the realm of education, self-efficacy’s role is extensively documented in students and teachers. In student, self-efficacy inspires motivation and confidence to deploy various effective strategies  for learning with resilience to wade prevailing circumstances notwithstanding.  Students with high self-efficacy exhibit greater motivation, use more effective learning strategies, and show stronger persistence through academic challenges (Pajares, 2016; Zimmerman, 2020). Empirical research confirms that self-efficacy is positively correlated with academic achievement across age groups and subjects, as students’ beliefs influence their engagement and cognitive processing (Schunk & DiBenedetto, 2020). Furthermore, teachers’ self-efficacy beliefs critically shape instructional quality, classroom management, and their resilience in educational settings, which in turn influence student learning outcomes (Tschannen-Moran & Woolfolk Hoy, 2021). Recent meta-analyses also indicate that interventions designed to enhance self-efficacy produce measurable improvements in student motivation and performance (Honicke & Broadbent, 2016).
Beyond education, self-efficacy plays a vital role in health behavior change. Studies show that individuals with high self-efficacy are more likely to engage in preventive health behaviors, adhere to medical regimens, and maintain lifestyle changes (Strecher et al., 2016; Szczuka et al., 2021). The construct informs interventions targeting smoking cessation, weight management, and chronic disease management by strengthening patients’ confidence to manage their health effectively (Chesney et al., 2017). Moreover, self-efficacy is associated with psychological well-being, buffering against stress and promoting adaptive coping in the face of adversity, thus linking cognitive beliefs with emotional resilience (Bandura, 2012; Chemers et al., 2020).
Measuring self-efficacy remains an active area of research due to its context-sensitive nature. Researchers commonly use task-specific self-report instruments, which allow for precise assessment but challenge cross-study comparisons due to varying operational definitions (Schunk & DiBenedetto, 2020). Newer methodologies incorporate situational judgment tests and behavioral assessments to capture self-efficacy’s complexity more holistically (Klassen & Tze, 2018). Despite these measurement challenges, self-efficacy continues to demonstrate robust predictive validity for behavioral intentions and actual performance (Pajares, 2016; Zimmerman, 2020).
Notwithstanding its prominence, self-efficacy has faced conceptual critiques. Some scholars question its distinction from constructs such as self-confidence and locus of control, arguing for clearer definitional boundaries and integrated frameworks (Chemers et al., 2000; Klassen & Tze, 2018). Additionally, cultural dimensions of self-efficacy are receiving increased attention, as collectivist and individualist societies may differentially interpret and manifest efficacy beliefs (Schunk & DiBenedetto, 2020; Szczuka et al., 2021). This has led to culturally sensitive models of self-efficacy that account for social context and communal efficacy perceptions.


Results 


Figure 1 presents the gender distribution of respondent. It shows that 44.3% are male while 55.7% are female.
How the adoption of AI affects the self-efficacy of adolescents, including their confidence, motivation, and ability to achieve their goals.
	S/N
	ITEMS
	SA
	A
	D
	SD
	Mean

	1. 
	Using AI tools improves my confidence in completing academic tasks.
	88
	186
	22
	4
	3.3

	2. 
	AI-based learning platforms enhance my motivation to study.
	103
	197
	60
	14
	3.1

	3. 
	I feel more capable of achieving my goals when using AI-powered educational tools.
	81
	139
	68
	12
	3.0

	4. 
	AI-driven feedback helps me track my progress and stay motivated.
	105
	142
	34
	19
	3.1

	5. 
	The use of AI in education makes me more independent in learning.
	117
	140
	35
	8
	3.2

	6. 
	AI-powered assistants (e.g., chatbots, tutors) improve my problem-solving skills.
	77
	147
	56
	20
	2.9

	7. 
	AI applications help me set and achieve personal learning goals.
	80
	144
	55
	21
	2.9

	8. 
	I trust AI recommendations for academic and career decision-making.
	97
	125
	50
	28
	3.0

	9. 
	Frequent use of AI makes me feel more in control of my learning process.
	95
	146
	37
	22
	3.0

	10. 
	I feel less anxious about difficult subjects when AI tools are available.
	102
	144
	37
	17
	3.1


Key: (4) SA= Strongly Agree, (3) A= Agree, (2) D = Disagree, (1) SD = Strongly Disagree
The table shows how the adoption of AI influences adolescents’ self-efficacy, in terms of their  confidence, motivation, and perceived ability to reach academic and personal goals. A striking outcome across this table is the consistently high level of agreement with items that measure the positive role of AI in learning, confidence building, and motivation enhancement. Out of the 300 respondents, a significant 274 (91.3%) agreed or strongly agreed that using AI tools improves their confidence in completing academic tasks. This is reinforced by a high mean value of 3.3, reflecting strong consensus that AI plays a constructive role in empowering learners’ academic confidence.
Moreover, 300 respondents (100%) agreed or strongly agreed that AI-based learning platforms enhance motivation, with a slightly lower mean of 3.1. This pattern indicates that while AI contributes to increased learner motivation, the intensity of motivation may vary among individuals. Similar agreement (73.3%) was observed in the statement that AI tools help students feel more capable of achieving their goals, with a mean of 3.0, suggesting a moderate but significant effect on goal-directed behavior.
Equally notable is the agreement on AI-driven feedback, with 247 respondents (82.3%) acknowledging its positive impact on their motivation and progress tracking (mean = 3.1). Additionally, the statement, “The use of AI in education makes me more independent in learning,” saw agreement from 257 respondents (85.7%) and a high mean of 3.2. These results indicate that AI is not only a support system but also a catalyst for autonomy and personalized progress among adolescents.
However, responses to items such as AI improving problem-solving skills (224 agreed, mean = 2.9), helping set personal learning goals (224 agreed, mean = 2.9), and assisting in academic decision-making (222 agreed, mean = 3.0) reflect slightly lower levels of agreement. This suggests that while AI tools are generally effective in boosting learners’ confidence and motivation, they may be less influential in areas that require judgment, evaluation, and critical analysis. Lastly, while 246 students (82%) agreed that AI tools reduce anxiety in difficult subjects (mean = 3.1), this may indicate a coping reliance on AI rather than a development of intrinsic resilience.
Overall, the data strongly suggest that AI enhances adolescents' self-efficacy by increasing their confidence and motivation, especially in academic contexts. However, its role in fostering deeper cognitive capacities such as problem-solving and goal-setting remains more moderate and should be the focus of further development in educational AI applications.
AI Adoption and Self-Efficacy
H₀: AI adoption does not significantly improve students' self-efficacy.
	Statistic
	Value

	Test Used
	One-Sample t-test

	Sample Mean (x̄)
	3.10

	Test Value (μ)
	2.5

	t-Statistic
	12.851

	Df
	299

	p-Value
	0.000

	Decision
	Reject H₀


Interpretation: Since the p-value < 0.05, there is a statistically significant improvement in self-efficacy due to AI adoption. Students feel more confident and motivated.
 Discussions 
The analysis shows that the integration of AI tools has significantly enhanced adolescents’ confidence and motivation in learning. An overwhelming number of respondents expressed that AI technologies, such as intelligent tutoring systems, feedback tools, and interactive platforms, have bolstered their academic self-efficacy. These technologies empower learners by offering personalized learning experiences, real-time feedback, and adaptive content delivery. The high average ratings on items related to confidence and academic independence confirm that AI does not merely supplement learning—it actively reshapes students’ self-perceptions and strengthens their belief in their capacity to succeed.
This outcome resonates with Bandura’s social cognitive theory, which emphasizes the role of mastery experiences and autonomy in building self-efficacy. AI platforms, by enabling students to make progress at their own pace and receive individualized feedback, provide these critical mastery experiences. Recent scholars such as Zhou et al. (2022) and Sun et al. (2021) further affirm that AI-driven personalization increases students’ motivation and sense of agency. However, while most students acknowledged improved motivation and confidence, areas such as problem-solving and goal-setting received slightly lower endorsement, indicating that AI’s impact may be less pronounced in higher-order cognitive skills. This suggests a need for complementary pedagogical strategies that cultivate critical thinking alongside AI adoption.
AI Impact on Problem-Solving and Performance
H₀: AI use does not significantly impact problem-solving and academic performance.
	Statistic
	Value

	Test Used
	One-Sample t-test

	Sample Mean (x̄)
	3.05

	Test Value (μ)
	2.5

	t-Statistic
	8.744

	Df
	299

	p-Value
	0.0009

	Decision
	Reject H₀


[bookmark: _Hlk214472907]Interpretation: AI tools significantly improve students' academic performance and problem-solving ability, although with moderate variation.


Conclusion 
In conclusion, self-efficacy remains a vibrant and multifaceted concept that illuminates how individuals’ beliefs in their capabilities shape motivation, learning, and behavior across diverse life domains. Its dynamic nature and strong empirical support have made it indispensable in education, health, organizational psychology, and beyond. Future research continues to refine its theoretical boundaries, measurement precision, and applications, particularly through interdisciplinary and cross-cultural lenses, ensuring self-efficacy’s ongoing relevance in understanding and enhancing human potential.
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