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Given the significant increase in the use of AI tools in academic writing, 
this study aims to assess the AI literacy skills among postgraduate students 
in academic writing, focusing on their affective, behavioral, cognitive, and 
ethical competencies. Utilizing a descriptive quantitative approach, data 
were collected via a survey conducted among 54 postgraduate students 
from Muhammadiyah University of Pringsewu Lampung and the State 
Islamic Institute Ambon. The survey included 20 items measuring the four 
dimensions of AI literacy. Data analysis involved computing frequencies 
and percentages to evaluate the participants' demographic profile and AI 
literacy levels. Findings revealed a generally high level of AI literacy, with 
students demonstrating positive attitudes towards AI tools, active 
integration of these tools in their writing processes, and a strong 
understanding of AI's benefits. However, areas for improvement were 
identified, particularly in motivation and ethical considerations. This 
research provides insights into the current state of AI literacy among 
postgraduate students and highlights the need for a targeted AI literacy 
model to enhance their academic writing skills efficiently and ethically. In 
conclusion, the research underscores the need for a targeted AI literacy 
model to enhance students' academic writing skills while addressing 
motivational and ethical gaps, fostering more effective and responsible use 
of AI in academic settings. 
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INTRODUCTION 
 

The writing process of students in academic settings has significantly been 
affected by the fast growth of Artificial Intelligence (AI). The manner in which 
students approach writing tasks has changed significantly because of generative AI 
technologies, such as ChatGPT, they help at brainstorming points for an essay, 
organizing ideas, improving global or coherence argument and local aspects such 
as syntax and grammar. Furthermore, integrating AI into education has been found 
to improve learning quality, student engagement levels, critical thinking abilities, 
creativity levels among others as well as access to learning resources hence the need 
to encourage learners’ AI literacy so that they continue expressing themselves 
genuinely and maximize learning openings through collaboration between human 
beings and AI (Wang, 2024; Zahara et al., 2024). 
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Numerous benefits are demonstrated through several research papers on the 
integration of AI in academic writing. Several studies have established that AI-
powered tools help students at different stages of writing such as planning, drafting 
and revising the papers (Nguyen et al., 2024; Utami & Winarni, 2023). They are 
flexible and accessible hence help the students to develop topics; structure their 
papers as well as enhance their writing quality (Utami & Winarni, 2023). Moreover, 
AI tools enhance grammatical accuracy and structural coherence concerning a 
given topic (Rahmi et al., 2024) and offer improvements in both global and local 
writing aspects such as grammar and syntax (Sundari & Leonard, 2020). 
Additionally, AI contributes to enhancing learning quality by fostering critical 
thinking, creativity, and providing easy access to educational resources (Ngawu, 
2020). Furthermore, integrating large language models into scholarly processes has 
been found to improve text quality and streamline the scholarly manuscripts’ 
writing and revision process thereby making researchers concentrate on important 
aspects of their work while automating repetitive tasks (Pividori & Greene, 2024). 
Overall, AI significantly supports academic writing by facilitating idea generation, 
improving content and structure, supporting literature review, enhancing data 
management, assisting in editing and publishing, and aiding in communication and 
ethical compliance (Khalifa & Albadawy, 2024). 

Academic writers’ ever-increasing reliance on AI tools has raised some 
challenges. while AI tools help to improve the quality of articles and streamline 
writing process, there are apprehensions regarding the preservation of academic 
integrity and ethical standards when incorporating AI into scholarly works (Pividori 
& Greene, 2024). Moreover, over-reliance on AI tools could diminish researchers’ 
creativity and thinking critically as scholars may prefer automation at the expense 
of coming up with new ideas and developing writing skills (Abinaya & Vadivu, 
2024; Pividori & Greene, 2024). Therefore, it is important for scholars to learn how 
to use AI tools effectively in order to maintain effectiveness in research activities 
while keeping the basics of academic research and writing intact. 

 In addition, ethical frameworks must be built for guiding educational 
research that supports AI principles including transparency, accountability and 
fairness as well as authenticity (Balta, 2023). The temptation to resort to AI in order 
to speed up writing processes underpins the need for a careful balance between AI 
utility and human judgment which sustains scientific integrity(Yusuf, 2024). It 
means therefore that promoting transparency culture through adequate AI literacy 
in integrating AI tools into research work flows are some essential steps towards 
addressing these ethical questions in academic writing. 

AI literacy in academic writing is essential as they have a great impact on 
improving the writing skills and critical thinking in academic settings. Promoting 
AI literacy among educators and learners is essential to navigate the ethical and 
societal implications of AI technologies, ensuring that individuals are equipped to 
engage meaningfully with AI tools (Tzanova, 2024; Varadarajan, 2024). Hence, 
developing AI literacy abilities is important for adapting to the dynamic trends 
within academic writing while ensuring that individuals can use tools powered by 
AI effectively (Storey, 2023). 

For many, AI literacy usually means a set of essential skills that people need 
to have in order to effectively interact with and critically assess AI technologies. It 
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stresses the importance of users having an awareness and understanding about AI 
concepts, ability to use AI systems, evaluation of its effectiveness, and ethical 
concerns regarding it (Long & Magerko, 2020; Ng et al., 2021). AI literacy reminds 
us that education should not only be confined to classrooms but must include non-
expert users of explainable AI at workplaces as well as legislation drawing on 
public policy  (Long et al., 2023). Moreover, AI literacy is somewhat critical in 
preparing people for the right skills that they need to employ when it comes to 
dealing with AI. It entails grasping the ideas of AI, using AI applications, assessing 
the operations of AI, and considering the thoughts on morality (Kajiwara & 
Kawabata, 2024; Vashishth et al., 2024). Through AI literacy, the citizens can 
ventilate their opinions in the societies’ and the polities by realizing the effects of 
AI in the societies hence their perception of justice (Varadarajan, 2024). It includes 
different aspects and sub-traits that are essential for the person to comprehend and 
manage AI. Moreover, there are such major elements of the family AI literacy as 
ask, adapt, author, and analyze, concerning algorithmic bias, as well as critical 
awareness of the smart technologies among families (Druga et al., 2021). The set 
of dimensions implies practical orientations of AI literacy: AI knowledge, AI 
ability, AI awareness and ethics; it points to the imperatives of the holistic mastery 
and focusing on privacy protection (Zhang et al., 2023).  

However, there is very scarce empirical research that has adequately 
addressed the issues regarding the level of AI literacy among postgraduate students 
in academic writing. This article is a critical component of the needs assessment 
stage in a Research and Development (R&D) study aimed at developing an AI 
literacy model specifically designed to enhance the academic writing skills of 
postgraduate students. Recognizing the pivotal role of academic writing in 
postgraduate education, this research seeks to address the gap in AI literacy among 
students, enabling them to effectively leverage advanced AI tools and techniques 
This article lays the foundation for creating a robust and targeted AI literacy model 
that will empower students to produce higher quality academic work with greater 
efficiency and confidence. 

Given these opportunities and challenges, this study seeks to address a key 
question: What is the current level of AI literacy among postgraduate students in 
relation to academic writing, and how can targeted interventions enhance their AI-
related competencies in this field? 

The significance of this research lies in its potential to bridge a critical gap in 
the current academic landscape by addressing the AI literacy levels of postgraduate 
students in relation to academic writing. As the integration of AI tools and 
techniques becomes increasingly prevalent in academia, it is essential that students 
possess the necessary skills to utilize these technologies effectively. This study's 
findings will provide valuable insights into the existing challenges and areas for 
improvement, guiding the development of an AI literacy model that is specifically 
tailored to meet the needs of postgraduate students. 

By enhancing AI literacy, this research aims to empower students to produce 
higher quality academic work with greater efficiency and confidence. The proposed 
AI literacy model will not only improve students' understanding of AI concepts but 
also their ability to integrate AI tools into their research and writing processes. This, 
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in turn, can lead to more innovative and rigorous academic contributions, fostering 
a more dynamic and technologically adept scholarly community. 
 
 
METHODS 
 

This study describes the needs assessment phase in the development of an AI 
literacy model for academic writing, using the ADDIE (Analysis, Design, 
Development, Implementation, and Evaluation) instructional design model. During 
the analysis phase, a comprehensive needs assessment was conducted to identify 
the current level of AI literacy among postgraduate students and to pinpoint specific 
challenges they face in academic writing. 

A descriptive quantitative approach was employed to assess the AI literacy of 
postgraduate students. The scope of the study focused on evaluating four key 
dimensions of AI literacy: affective, behavioral, cognitive, and ethical 
competencies related to academic writing. The operational definitions for these 
dimensions include affective as students’ attitudes, confidence, and enjoyment in 
using AI tools; behavioral as the actions and behaviors involved in integrating AI 
tools into their writing processes; cognitive as their knowledge and understanding 
of the functionalities of AI tools; and ethical as their awareness and practices 
regarding the ethical use of AI in academic writing. 

The study was conducted at Muhammadiyah University of Pringsewu 
Lampung and the State Islamic Institute Ambon, targeting postgraduate students 
from their Master’s degree programs. The survey involved 54 students, consisting 
of 39 female and 15 male participants. Data were collected through an online survey 
instrument distributed via Google Forms. The survey included 20 items derived 
from the Ng et al., (2021)’s ABCE conceptual framework, measuring the four 
dimensions of AI literacy. Two academic professionals reviewed the instrument to 
ensure its validity and clarity. 

More information about the demographics of respondents is available in 
Table 1. 

Table 1. Demographic information of all participants (n=54).  
Attribute Category Frequency Percentage 

Gender Male 23 42.60 
Female 31 57.40 

Year of Entry into 
Postgraduate Program 

2022 2 3,70 
2023 52 96,30 

AI Usage Experience More than 2 years 4 7,41 
1-2 years 22 40,74 
Less than 1 year 24 44,44 
No experience 4 7,41 

Familiarity with AI Very familiar 7 12,96 
Familiar 20 37,04 
Moderate familiar 20 37,04 
Less familiar 7 12,96 

 
Data analysis employed descriptive statistics, with frequencies and 

percentages computed for each item to assess the students' demographic profile and 
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literacy levels across the four dimensions. The results were presented in tables to 
highlight trends and variations in responses. The analysis explored the students' 
confidence, motivation, and attitudes toward AI (affective dimension), their 
behaviors in integrating AI tools into their writing (behavioral dimension), their 
understanding of AI tool functionalities (cognitive dimension), and their ethical 
awareness in using AI tools for academic writing (ethical dimension). The findings 
from the analysis were used to inform the development of a targeted AI literacy 
model designed to enhance the competency of postgraduate students in effectively 
and ethically utilizing AI tools in their academic writing. 

 
 

RESULTS & DISCUSSION 
 

As previously explained, the survey was conducted to identify the current 
level of AI literacy among postgraduate students and to pinpoint specific challenges 
they face in academic writing, assessing the affective, behavioral, cognitive, and 
ethical dimensions. The survey findings on the ABCE conceptual framework of AI 
literacy revealed diverse levels of competency among the students as follows: 

The findings on the affective learning dimension, as presented in Table 2, 
reveal varied levels of confidence, enjoyment, and motivation among postgraduate 
students in using AI tools for academic writing. 

Table 2. The Affective Learning Dimension 
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Confidence in using AI tools for academic 
writing. 

11,11 61,11 24,07 3,70 0 

Enjoyment from using AI tools to support 
academic writing. 

16,67 68,52 14,81 0 0 

Motivation in using AI for academic work. 9,26 33,33 16,67 37,04 3,70 
Increased enjoyment in academic writing 
with AI tools. 

12,96 77,78 9,26 0 0 

Positive perspective on the role of AI in 
academic writing. 

37,04 59,26 1,85 1,85 0 

 
The affective learning dimension focused on students' feelings and attitudes 

towards using AI in academic writing. A significant majority of students agreed 
(61.11%) or strongly agreed (11.11%) that they felt confident in using AI tools, 
though a notable portion remained neutral (24.07%) or disagreed (3.70%). 
Enjoyment from using AI tools was high, with 68.52% agreeing and 16.67% 
strongly agreeing, and no students expressing disagreement. However, motivation 
in using AI for academic work showed more mixed results, with only 33.33% 
agreeing and 9.26% strongly agreeing, while 37.04% disagreed and 3.70% strongly 
disagreed. Increased enjoyment in academic writing with AI tools was widely 
reported, with 77.78% agreeing and 12.96% strongly agreeing. Additionally, a 
positive perspective on the role of AI in academic writing was prevalent, with 
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59.26% agreeing and 37.04% strongly agreeing. These findings indicate generally 
positive attitudes towards AI tools, though motivation remains an area requiring 
further support and encouragement.. 

Table 3. The Behavioral Learning Dimension 
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Confidence in using AI tools for academic 
writing. 

11,11 61,11 24,07 3,70 0 

Enjoyment from using AI tools to support 
academic writing. 

16,67 68,52 14,81 0 0 

Motivation in using AI for academic work. 9,26 33,33 16,67 37,04 3,70 
Increased enjoyment in academic writing 
with AI tools. 

12,96 77,78 9,26 0 0 

Positive perspective on the role of AI in 
academic writing. 

37,04 59,26 1,85 1,85 0 

 
The behavioral learning dimension assessed students' actions and behaviors 

related to using AI in academic writing. The findings reveal as detailed in Table 3, 
highlight the varying degrees of engagement and utilization of AI tools among 
postgraduate students in their academic writing. A majority of students expressed 
confidence in using AI tools, with 61.11% agreeing and 11.11% strongly agreeing, 
while 24.07% remained neutral and 3.70% disagreed. Enjoyment from using AI 
tools was notably high, with 68.52% agreeing and 16.67% strongly agreeing, and 
no students expressing disagreement. However, motivation to use AI for academic 
work showed a more mixed response, with 33.33% agreeing, 9.26% strongly 
agreeing, and a significant 37.04% disagreeing, indicating some reluctance or 
challenges in integrating AI into their work. Increased enjoyment in academic 
writing with AI tools was widely reported, with 77.78% agreeing and 12.96% 
strongly agreeing. Additionally, the role of AI in academic writing was viewed 
positively by the majority, with 59.26% agreeing and 37.04% strongly agreeing. 
These findings reflect a generally positive attitude towards AI tools in academic 
writing, though there is a clear need to address motivational barriers. 

Table 4. The Cognitive Learning Dimension 
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Confidence in using AI tools for academic 
writing. 

11,11 61,11 24,07 3,70 0 

Enjoyment from using AI tools to support 
academic writing. 

16,67 68,52 14,81 0 0 

Motivation in using AI for academic work. 9,26 33,33 16,67 37,04 3,70 
Increased enjoyment in academic writing 
with AI tools. 

12,96 77,78 9,26 0 0 

Positive perspective on the role of AI in 
academic writing. 

37,04 59,26 1,85 1,85 0 
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The cognitive learning dimension focused on students' knowledge and 
understanding of AI tools in academic writing. as outlined in Table 4, the survey 
results show that majority of students expressed confidence in their cognitive grasp 
of AI tools, with 61.11% agreeing and 11.11% strongly agreeing, while 24.07% 
remained neutral and 3.70% disagreed. Enjoyment from using AI tools to support 
their academic writing was high, with 68.52% agreeing and 16.67% strongly 
agreeing, and no students expressing disagreement. Motivation to use AI for 
academic work, however, showed a more mixed response, with 33.33% agreeing, 
9.26% strongly agreeing, and 37.04% disagreeing. Increased enjoyment in 
academic writing with AI tools was reported by 77.78% of students agreeing and 
12.96% strongly agreeing. Additionally, the majority viewed the role of AI in 
academic writing positively, with 59.26% agreeing and 37.04% strongly agreeing. 
These findings suggest that while there is a solid foundation of cognitive 
understanding and positive attitudes towards AI tools, motivation remains an area 
for further enhancement. 

Table 5. The Ethical Learning Dimension 
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Confidence in using AI tools for academic 
writing. 

11,11 61,11 24,07 3,70 0 

Enjoyment from using AI tools to support 
academic writing. 

16,67 68,52 14,81 0 0 

Motivation in using AI for academic work. 9,26 33,33 16,67 37,04 3,70 
Increased enjoyment in academic writing 
with AI tools. 

12,96 77,78 9,26 0 0 

Positive perspective on the role of AI in 
academic writing. 

37,04 59,26 1,85 1,85 0 

 
The ethical dimension examined students' awareness and consideration of 

ethical issues related to using AI in academic writing. The survey results on the 
ethical learning dimension, as detailed in Table 5, reveal postgraduate students' 
perspectives on the ethical use of AI tools in academic writing. A majority of 
students expressed confidence in using AI tools ethically, with 61.11% agreeing 
and 11.11% strongly agreeing, while 24.07% remained neutral and 3.70% 
disagreed. Enjoyment from using AI tools to support academic writing was high, 
with 68.52% agreeing and 16.67% strongly agreeing, and no students expressing 
disagreement. Motivation to use AI ethically in academic work showed mixed 
responses, with 33.33% agreeing, 9.26% strongly agreeing, and 37.04% 
disagreeing. Increased enjoyment in academic writing with ethically sound AI tools 
was reported by 77.78% agreeing and 12.96% strongly agreeing. Additionally, a 
positive perspective on the role of AI in academic writing was prevalent, with 
59.26% agreeing and 37.04% strongly agreeing. These findings indicate a general 
awareness and positive attitude towards the ethical implications of AI use, though 
there is a need for enhanced motivation and comprehensive understanding of ethical 
practices. 
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The affective learning dimensions such as motivation, interest, and enjoyment 
is vital for optimizing human-AI collaboration in academic writing, particularly 
among postgraduate students. Studies show that students who engage in iterative 
and interactive processes with AI-powered tools tend to perform better in writing 
tasks, highlighting the importance of motivation and interest (Nguyen et al., 2024). 
Effective prompt design and understanding AI limitations are essential for 
responsible AI integration, maintaining interest and enjoyment throughout the 
collaborative process (Tu et al., 2024). Additionally, the level of scaffolding 
provided by AI models significantly impacts writing quality and productivity, 
especially benefiting non-regular writers and less tech-savvy users (Dhillon et al., 
2024). These findings collectively indicate that fostering motivation, interest, and 
enjoyment is crucial for optimizing human-AI collaboration in academic writing. 
Developing AI literacy skills involves understanding these tools' capabilities and 
limitations, integrating them effectively into the writing process, and critically 
evaluating their impact on academic work, enabling students to enhance their 
writing while navigating potential challenges and ethical considerations. 

The adoption of AI-powered writing tools in academic settings is also 
significantly influenced by behavioral learning dimensions such as motivation, 
which are critical for postgraduates developing AI literacy skills in academic 
writing. Motivation drives students to use these tools to boost productivity, and 
streamline time management, particularly in enhancing academic performance and 
reducing academic anxiety (Bora & Thokan, 2023). The use of AI-assisted 
instruction, like ChatGPT, has shown significant improvements in writing skills and 
motivation, particularly among students, highlighting the positive impact of 
reinforcement on the adoption of AI tools (Song & Song, 2023) . For postgraduates, 
developing AI literacy involves understanding these tools' capabilities and 
limitations, integrating them effectively into their writing processes, and critically 
evaluating their impact on academic work. In other word, this literacy is essential 
for leveraging AI tools to enhance academic writing while navigating potential 
challenges and ethical considerations. 

In academic settings, the cognitive learning dimensions of awareness and 
benefit are crucial in determining the effectiveness of AI-powered writing tools, 
particularly for postgraduate students. Research indicates that awareness 
significantly influences the adoption and effective use of advanced tools in 
education, with challenges also playing a notable role (Abhishek et al., 2023). 
Studies on human-AI interactions in academic writing reveal that doctoral students 
who engage in iterative and interactive processes with AI-powered tools tend to 
achieve better writing performance(Nguyen et al., 2024). This underscores the 
importance of recognizing the benefits and leveraging awareness to maximize AI 
tools' potential in academic writing. For postgraduate students, developing AI 
literacy skills involves understanding these tools' capabilities and limitations, 
integrating them effectively into their writing processes, and critically evaluating 
their impact on academic work. This literacy is essential for optimizing the use of 
AI in academic writing, enhancing overall writing quality, and maintaining 
academic integrity. 

Ethical considerations such as plagiarism prevention, copyright awareness, 
social impact, and understanding the broader implications of AI influence how 
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these tools are used by students and educators. Research underscores the 
importance of maintaining academic integrity when using AI tools like ChatGPT, 
highlighting the need for a robust legal framework to address issues such as chat-
based plagiarism and data privacy concerns (Lee, 2024). While AI can aid in 
detecting plagiarism and promoting responsible research practices, students must 
understand author ethics and AI-related plagiarism to use these tools effectively and 
ethically (Kronivets et al., 2023). For postgraduate students, developing AI literacy 
skills involves not only technical proficiency but also a deep understanding of the 
ethical considerations surrounding AI use in academic writing. This dual focus on 
technical and ethical literacy is essential for leveraging AI tools responsibly and 
effectively in their scholarly work. 

Overall, the study reveals a generally high level of AI literacy among the 
postgraduate students across all four dimensions: affective, behavioral, cognitive, 
and ethical. Students exhibit positive attitudes and enjoyment towards using AI, 
actively integrate these tools into their academic writing, possess a good 
understanding of AI tools and their benefits, and are highly aware of ethical 
standards. While there are generally positive attitudes and a solid foundation of 
cognitive understanding towards AI tools, there are clear areas for improvement, 
particularly in motivation and ethical considerations. These findings will inform the 
development of a targeted AI literacy model aimed at addressing these gaps and 
enhancing the overall competency of postgraduate students in integrating AI tools 
effectively and responsibly into their academic writing. 

This study has several limitations that should be acknowledged. First, the 
sample size was relatively small, with only 54 participants, which may limit the 
generalizability of the findings to a broader postgraduate student population. 
Additionally, the study was conducted in only two institutions (Muhammadiyah 
University of Pringsewu Lampung and the State Islamic Institute Ambon), which 
may restrict the applicability of the results to other regions or educational contexts. 
Another limitation is that the survey relied on self-reported data, which may 
introduce bias as participants might overestimate or underestimate their AI literacy 
skills. 

Given the limitations of this study, future research should aim to expand the 
sample size and include postgraduate students from a wider range of institutions 
and academic disciplines to enhance the generalizability of the findings. 
Longitudinal studies could be conducted to track changes in AI literacy over time, 
particularly as AI tools continue to evolve and become more integrated into 
academic settings. Moreover, future research could explore the development and 
testing of targeted AI literacy training programs to address gaps in motivation and 
ethical awareness, with a focus on measuring the effectiveness of these 
interventions in improving AI-related competencies among students. By addressing 
these areas, future studies can provide more comprehensive insights into how AI 
tools can be leveraged to enhance academic writing skills effectively and 
responsibly. 
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CONCLUSION 
 

The study concludes that postgraduate students generally possess high levels of AI 
literacy across affective, behavioral, cognitive, and ethical dimensions. They exhibit 
positive attitudes towards AI, effectively integrate AI tools into their academic writing, 
understand the benefits and functionalities of these tools, and are aware of the ethical 
considerations involved. However, there are areas for improvement, particularly in 
motivation and ethical considerations. Addressing these gaps through targeted AI literacy 
models can further enhance students' competency in utilizing AI tools responsibly and 
effectively in their academic work. 

To enhance postgraduate students' academic writing quality and efficiency, it is 
recommended to develop a comprehensive AI literacy model. This model should include 
targeted training programs on essential AI tools, guidelines on ethical usage, regular 
assessment and feedback mechanisms, and easy access to AI resources and support. 
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