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    Abstract: This study examines how AI literacy shapes the teaching efficiency of Higher Education Institution (HEI) teachers in Kerala, India. Responses were obtained from 380 respondents/teachers, collected through voluntary sampling, and analysed using Pearson correlation and mediation analysis. Teaching efficiency was significantly and positively correlated with AI literacy, perceived ease of use (PEOU), perceived usefulness (PU) and trust in AI tools. Demographic variables such as gender, age, qualification and subject specialisation showed no significant influence on the responses. Prior AI training and AI tool exposure significantly improved all measured variables. Mediation analysis confirmed that PEOU, PU, and trust partially mediate the relationship between AI literacy and teaching efficiency. These findings suggest that institutions should develop clear policies on data privacy, ethical AI use and academic integrity.
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    Introduction

  
  AI tools and chatbots are widely adopted for automating routine and complex tasks. Covid-19 accelerated technology adoption in education, and the post-Covid AI era shows stronger acceptance of digital tools (Bergdahl & Sjöberg, 2025; Putri & Sain, 2025; Velli & Zafiropoulos, 2024). Teachers in India often face challenges in adopting AI because of limited infrastructure, training and institutional support (Joseph & Thomas, 2021; Yao & Wang, 2024).


The integration of Artificial Intelligence (AI) tools in education can significantly transform the teaching and learning environment, especially in Higher Education Institutions (HEIs) (Nazaretsky et al., 2022; Velli & Zafiropoulos, 2024). AI tools promise to enhance teaching efficiency by automating repetitive tasks, enabling personalised learning experiences, and offering insights through data analytics (Yue et al., 2024). However, the adoption and success of AI-powered education technology (AI-EdTech) largely depend on teachers’ attitudes towards AI tools, their own competency and openness to technology systems (Shin et al., 2024; Zhang et al., 2024). The perceived usefulness (PU) and perceived trust in AI tools are concerns for adoption (Pillai et al., 2024; Zhang et al., 2024). Studies indicate that teachers’ technology attitudes are framed by their perceived usefulness and trust in AI tools and AI-based chatbots (Choi et al., 2023; Yue et al., 2024). Teachers’ AI-based technology acceptance is thus crucial in HEIs. Teacher efficiency directly affects equitable access for first-generation and disadvantaged students in India.


The Technology Acceptance Model (TAM) for the AI era better captures the nuances of AI technologies but keeps the central idea of PU and Perceived Ease of Use (PEOU) of AI systems (Baroni et al., 2022; Venkatesh & Davis, 2000). Researchers have extended TAM with additional constructs like user trust in AI, perceived quality of AI output, and collaborative intention with AI applications (Baroni et al., 2022; Choung et al., 2023; Nazaretsky et al., 2021). This modified TAM has been used to assess the acceptance of AI-based applications like intelligent tutoring systems and AI-powered pedagogical tools (Baroni et al., 2022; Kavitha & Joshith, 2024). The study extends the modified TAM by treating AI literacy as the starting point. Teachers’ understanding of AI can shape how useful, easy to use, and trustworthy they find AI tools (Bergdahl & Sjöberg, 2025; Celik et al., 2026; Ng et al., 2021). Trust is particularly important because AI systems often make decisions that users might not fully understand (Baroni et al., 2022; Choung et al., 2023). 


This study was framed by the modified TAM to describe teachers’ AI tool integration for teaching-learning purposes. This descriptive study is concerned with the teachers’ perception of the PU and perceived trust in AI tools for their teaching effectiveness with respect to the HEIs. AI tool adoption among teachers directly influences the quality and accessibility of distance education delivery and, thus, this study was framed to provide relevant suggestions to Open and Distance Learning (ODL) providers. 


Literature Review

Perceived Usefulness of AI Tools in Teaching

Perceived usefulness (PU) refers to the degree to which teachers believe that AI tools will enhance their teaching effectiveness and efficiency (Gong & Mao, 2026; Yao & Wang, 2024). Teachers in HEIs perceive AI tools as useful for enhancing efficiency, personalising learning, improving student engagement, and enabling data-driven decision support (Gökçearslan et al., 2024; Joseph & Thomas, 2020; Labadze et al., 2023). AI-based LLMs such as ChatGPT and Gemini automate repetitive tasks such as grading, attendance, scheduling and report generation, thus, freeing teachers to focus on curriculum design and student interaction (Gökçearslan et al., 2024; Takona, 2024). Training, peer support and frequent exposure strengthen teachers’ perceived usefulness of AI tools (Bergdahl & Sjöberg, 2025), enabling adaptive and efficient learning (Yuan & Liu, 2025). Teachers who follow constructivist teaching practices are more likely to use AI tools than those who rely on traditional teaching methods (Choi et al., 2023). This shows that teaching culture also influences AI adoption.


Perceived Ease of Use of AI Tools

PEOU refers to the extent to which one finds technology tools user-friendly and free of complexity (Venkatesh & Davis, 2000). Most AI tools are easy to use, even for beginners, because their interfaces are similar to social media platforms (Baroni et al., 2022). Integration with learning management systems (LMS) and proper training can make them even easier to use (Galán-Rodríguez et al., 2025; Seo et al., 2024). Teachers generally prefer tools that are easy to learn and fit into their existing work (Yuan & Liu, 2025).


Perceived Trust of AI Tools

Trust is a critical factor influencing the adoption and effective use of AI tools (Choung et al., 2023). Teachers’ trust in AI tools has two aspects: trust in their human-like features and trust in the accuracy of their outputs. Trust in functionality has a stronger influence on teachers’ intention to use AI (Choung et al., 2023; Nazaretsky et al., 2021). The perceived benefits of AI tools and user-friendly interfaces significantly increase teachers’ trust in AI tools (Ayanwale et al., 2024). Cultural values and geographic context can also influence trust in AI (Celik et al., 2026; Choudhury & Shamszare, 2023). Training programmes that explain how AI makes decisions can improve teachers’ trust in and willingness to use AI tools (Wang et al., 2024). Trust in AI-based educational technology is also related to PU and PEOU, supporting the modified TAM framework (Nazaretsky et al., 2021; Wang et al., 2024).


Enhancing Teaching Efficiency with AI Tools

Teaching efficiency refers to a teacher’s ability to deliver high-quality education while optimising time, resources, and effort (Xu et al., 2025). AI tools can improve teaching efficiency by automating grading and reporting, adapting content to learners’ needs, and providing real-time feedback through intelligent tutoring and adaptive learning platforms (Kaur et al., 2024; Xu et al., 2025). AI-based educational technology can also reduce costs and support learning at scale (Damaševičius & Sidekerskienė, 2024; Sipahioglu, 2024). Chai et al. (2021) found that AI literacy and self-efficacy are important factors in improving teaching efficiency, which supports the theoretical basis of this study.


AI Literacy

AI literacy is an emerging concept in the technology adoption scenario, and it remains largely unexplored in the field of teacher education (Bergdahl & Sjöberg, 2025; Sperling et al., 2024). AI literacy refers to the ability to comprehend, evaluate, and effectively use AI technologies. It includes understanding the principles behind AI systems, such as their capabilities, decision-making mechanisms, and potential errors (Mills et al., 2024; Ng et al., 2021; Su et al., 2023). AI-literate teachers can make better decisions when selecting and using AI tools (Long & Magerko, 2020). The UNESCO AI competency framework for teachers highlights knowledge, evaluation, collaboration, contextualisation, autonomy, and ethics as key areas of AI literacy (Allen & Kendeou, 2023; Cukurova & Miao, 2024; Ding et al., 2024; Sperling et al., 2024). In countries like India, where classroom sizes are large and resources are stretched, AI literacy among teachers becomes a practical tool for delivering equitable learning at scale. 


Research Gaps

AI literacy, PEOU, PU and trust were earlier studied separately in relation to AI adoption. However, few studies have examined them together as predictors and mediators of teaching efficiency among HEI teachers in India. Most existing studies focus on Western or East Asian settings (Celik et al., 2026; Zhang et al., 2023). The Indian HEI context remains less explored, especially given its large class sizes, limited resources, and diverse ODL settings. Previous studies have also rarely treated AI literacy as the starting point that influences the downstream TAM constructs. This study addresses this gap by placing AI literacy at the beginning of the model. This gap is particularly important to ODL providers in India, where teachers’ AI skills can directly affect the quality of technology-based learning for distance learners.


Research Objectives

This study pursued three research objectives:


	RO1: To examine the relationship between AI literacy, PEOU, PU, trust, and teaching efficiency among HEI teachers.

	RO2: To determine whether demographic variables significantly influence AI literacy, PEOU, PU, trust, and teaching efficiency.

	RO3: To test the mediating roles of PEOU, PU, and trust in the relationship between AI literacy and teaching efficiency.



Methods

Research Methodology

This study used a descriptive quantitative survey design to examine teachers’ perceptions of AI tools and their relationship with teaching efficiency across a large and geographically diverse sample (RO1–RO3). The modified TAM keeps PEOU and PU separate from the original model and adds trust in AI and AI literacy as extensions (Baroni et al., 2022; Choung et al., 2023). AI literacy was included as the independent variable because teachers’ understanding of AI can influence the other TAM constructs (Bergdahl & Sjöberg, 2025; Ng et al., 2021). Figure 1 presents the conceptual framework, with AI literacy as the independent variable, PEOU, PU, and trust as parallel mediators, and teaching efficiency as the dependent variable. 
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Figure 1: Research model for the study
Based on the research model, the following null hypotheses were formulated: 


H0-1: There is  no significant relation between the AI literacy, PEOU of AI, Perceived Usefulness of AI tools, Perceived Trust in AI tools, and teaching efficiency of the HEI teachers (addresses RO1)

H0-2: There is  no significant role for demographic variables on AI literacy, PEOU of AI, Perceived Usefulness of AI tools, Perceived Trust in AI tools, and teaching efficiency of the HEI teachers (addresses RO2).

H0-3: There is  no significant mediation in the relation between the AI literacy and teaching efficiency of HEI teachers through PEOU of AI, Perceived Usefulness of AI Tools and Perceived Trust in AI Tools (addresses RO3).

Population and Sample

The study focused on full-time teachers in HEIs across the Malabar region of Kerala, India. Teachers were invited through their institutions and 380 completed the survey. The sample included teachers from universities, autonomous and affiliated colleges and ODL institutions across science, arts, engineering, medicine, management, and commerce. Consent was received from the head of each institution and the respondents before collecting the data. The study adhered to all ethical research norms, and confidentiality was maintained in all stages of the research.


Tools and Techniques

The study used a five-point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree) for all items, with subscales measuring AI literacy, PEOU, PU, trust in AI tools, and teaching efficiency. Content validity was established through expert review before piloting. The questionnaire items were tested with a pilot study of 60 respondents/teachers, and modifications were incorporated in the final instrument. All five subscales fell within the accepted reliability range as measured by Cronbach’s alpha: AI literacy (α = .83), PEOU (α = .81), PU (α = .79), Trust (α = .82), and Teaching Efficiency (α = .85).


Data Collection and Analysis Procedure

Data was collected through Google Forms and analysed using SPSS (Version 22). Descriptive statistics were used to check data normality. Pearson correlation was used for RO1 (H0-1). One-way ANOVA was used for RO2 (H0-2) to examine differences across demographic groups. For RO3 (H0-3), PROCESS Macro Model 4 was used to test the mediating roles of PEOU, PU, and trust. The analysis used 5,000 bootstrap samples with 95% bias-corrected confidence intervals.


Ethical Clearance

This study was conducted in accordance with standard ethical guidelines for educational research. Institutional permission was obtained from the heads of the participating HEIs prior to data collection. Informed consent was secured from all respondents. The respondents participated in this study voluntarily and were assured of anonymity and confidentiality. No personal identifying information was recorded or retained. The data collected were coded and secured. Formal review board approval was not sought, as the study involved an anonymous, non-interventional survey of consenting adult professionals and posed no more than minimal risk to the participants. 


Results

The responses from 380 respondents/teachers were collected, and consisted of 55.5% female respondents; 60.8% aged below 35 years, and 69.3% PG qualified. Their subjects of specialisation were science, arts, engineering, medicine, management, and commerce, with 89.2% of the respondents having undergone AI tool-related training during the academic year, and 79.2% being familiar with AI-powered educational tools or AI-based website services for their work. The tool items fell under the accepted reliability (Cronbach’s alpha). The data were normally distributed, as shown by the descriptive statistics in Table 1.


Table 1: Descriptive Statistics of the Measures
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RO1: Relationship among AI Literacy, PEOU, PU, Trust, and Teaching Efficiency (H0-1)

H0-1 was tested using Pearson correlation analysis (Table 2).


Table 2: Pearson Correlation Analysis Between the Measures
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** Pearson Correlation is significant at the 0.01 level (2-tailed).


The Pearson correlation analysis found a statistically significant (p = 0.000) existence among the study variables, and all the correlations were positive in direction. AI literacy showed a strong positive correlation with teaching efficiency (r = 0.609), trust (r = 0.667), PEOU (r = 0.538), and PU (r = 0.515). All inter-variable correlations were positive and moderately strong. Thus, H0-1 is rejected: there is a significant positive relationship between AI literacy, PEOU, PU, trust, and teaching efficiency among HEI teachers.


RO2: Role of Demographic Variables (H0-2)

H0-2 was tested using one-way ANOVA. Gender, age, educational qualification, and subject specialisation showed no significant (p > 0.05) influence on any of the study variables. However, teachers with AI tool exposure and those who had undergone AI tool training significantly differed in their AI literacy, PEOU, PU, trust, and teaching efficiency scores. H0-2 is therefore partially rejected: demographic variables do not matter but AI training and exposure do. This finding is consistent with Bergdahl and Sjöberg (2025) and Celik et al. (2026), who report that structured AI exposure is a stronger predictor of teacher AI attitudes than demographic characteristics.


RO3: Mediation Analysis (H0-3)

H0-3 was tested with PROCESS Model 4 (parallel multiple mediation), using 5,000 bootstrap samples and 95% bias-corrected confidence intervals. The overall model predicting teaching efficiency from AI literacy, PEOU, PU, and trust was significant (R = 0.7431, R² = 0.5523, F (4, 375) = 111.63, p = 0.000). The model summary is given in Table 3.


Table 3: Model Summary of the Outcome Variables in the Mediation Analysis
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The direct effect of AI literacy on teaching efficiency was significant: b = 0.2342 (SE = 0.0450, t = 5.2057, p = 0.000, 95% CI [0.1458, 0.3227]). The total indirect effect via PEOU, PU, and trust was also significant: b = 0.3157 (Boot SE = 0.0391, 95% CI [0.2383, 0.3926]). Specific indirect effects: via PEOU, b = 0.1084 (Boot SE = 0.0245, 95% CI [0.0631, 0.1574]); via PU, b = 0.0602 (Boot SE = 0.0190, 95% CI [0.0270, 0.1013]); via trust, b = 0.1471 (Boot SE = 0.0270, 95% CI [0.0981, 0.2031]). All bootstrap confidence intervals excluded zero, confirming that PEOU, PU, and trust each individually mediated the AI literacy-teaching efficiency relationship. H0-3 is rejected.


Discussion and Implications

This study examined how AI literacy relates to the teaching efficiency of HEI teachers in Kerala, India, using a modified TAM with PEOU, PU, and trust as mediators. AI literacy, PEOU, PU, and trust in AI tools were all significantly and positively related to teaching efficiency. AI exposure and AI tools training were the only variables that significantly differentiated teachers on all study measures; demographic factors did not. PEOU, PU and trust each partially mediated the relationship between AI literacy and teaching efficiency, with trust carrying the largest share of this indirect effect (b = 0.1471). This is consistent with the broader trust literature in AI-EdTech (Choung et al., 2023; Nazaretsky et al., 2022), which identifies trust as a uniquely important mediator for AI systems, given their opacity and complexity.


The main contribution of this study is that it brings AI literacy, PEOU, PU, and trust together in one empirically tested model to explain teaching efficiency among HEI teachers in India, which had not been done before in this context. This gives institutions concrete evidence that investing in AI literacy training is likely to pay off with better teaching efficiency. And it gives ODL providers a theoretically grounded and empirically supported rationale for making AI literacy a standard component of distance educator preparation. The results are further discussed as follows.


AI Literacy, Training Exposure and Trust

The strong positive correlations among AI literacy, PEOU, PU, trust and teaching efficiency show that these factors were closely related among Indian HEI teachers. This finding supports and extends the modified TAM literature (Baroni et al., 2022; Kavitha & Joshith, 2024) by showing that AI literacy can serve as the starting point for PEOU, PU and trust. Teachers who understand AI are more likely to find it easy to use, useful, and trustworthy. This could also improve their teaching efficiency. This finding is consistent with Ng et al. (2021) and Bergdahl and Sjöberg (2025), who highlight AI literacy as an important basis for effective AI use. AI training and exposure were the only factors that showed significant differences across all study variables. Other demographic factors showed no significant differences. This suggests that AI literacy gaps can be addressed through targeted training rather than being linked to demographic characteristics. This finding is consistent with Celik et al. (2026) and Ding et al. (2024), who found that professional development can improve teachers’ AI literacy and use of AI tools. Teachers also raised concerns about privacy, the ethical use of AI and the need for access to full-version AI tools. This shows that HEIs should provide not only training but also financial support and clear data governance policies. 


Institutional Support and Policy Implications

The study has clear policy implications. HEIs should include structured AI literacy programmes in teacher professional development, as training exposure was more important than demographic factors. Institutions should also develop clear policies on data privacy, ethical AI use and academic integrity. Financial support for full-version AI tools is also required because cost can limit their effective use. Communities of practice can support peer learning and continued AI use beyond initial training (Cukurova & Miao, 2024; Wang et al., 2024). HEIs should also regularly assess the effectiveness of AI tools using feedback from teachers and students.


Implications for Open and Distance Learning (ODL)

The findings are particularly relevant to ODL providers. In ODL settings, teachers often teach asynchronously to learners in different locations with limited real-time interaction. This makes AI literacy especially important because AI tools can provide timely feedback and adapt content to learners’ needs (Kassenkhan et al., 2026; Xu et al., 2025). Teachers with higher AI literacy, PEOU and trust in AI outputs are better able to use these tools in asynchronous teaching. This can improve learning quality and accessibility. The study also shows that targeted AI literacy training can improve teaching efficiency. This is important for ODL providers looking for scalable and cost-effective ways to improve teacher readiness. Many teachers in the study also reported using online and distance learning to improve their AI skills. ODL is therefore both a teaching context and a means of professional development. ODL institutions should include AI literacy modules in teacher training and ensure that teachers have equal access to AI tools (Celik et al., 2026; Cukurova & Miao, 2024).


Limitations and Suggestions for Further Research

This study has certain limitations that future research should address. The voluntary sample from one region of Kerala may limit generalisability to other Indian states or international contexts. The cross-sectional design precludes causal inference. Future studies should adopt longitudinal designs to examine how AI literacy development over time affects teaching efficiency. Research in other Indian states and in international ODL contexts would strengthen generalisability. Additional variables such as AI self-efficacy (Bergdahl & Sjöberg, 2025), institutional culture and AI tool-specific characteristics (Celik et al., 2026) could extend the model. Comparative studies between face-to-face and ODL teaching staff on AI literacy and efficiency would be particularly valuable.
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