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Abstract 

 

The development of artificial intelligence (AI) technology has had a significant impact on higher education. This study aims to assess the 

level of knowledge, understanding, and use of AI among students in the context of final project preparation. This study uses a quantita-

tive descriptive approach to measure three main dimensions—knowledge, understanding, and practical use (application) in the context of 

academic research. The population in this study consisted of 172 students from the Faculty of Engineering, Universitas Negeri Jakarta, 

who were conducting academic research. The sampling technique employed was non-probability sampling, utilizing a purposive sam-

pling approach. Data analysis used exploratory factor analysis (EFA). The results showed that students have excellent knowledge of AI. 

Meanwhile, the understanding of AI shows varying levels, with the majority falling into the sufficient and low categories, indicating a 

need to improve AI literacy. The use of AI by students is primarily focused on aspects of writing, research, and document creation, with a 

reasonably consistent usage pattern and an average duration of 1-2 hours per session. These findings confirm that students actively utilize 

various AI in the academic process, but still require training and supervision to ensure that AI use can be carried out ethically and re-

sponsibly. The results of this study are important as a basis for developing institutional policies and ethical regulations related to the inte-

gration of AI into academic processes, as well as a reference for designing effective training programs to improve students' competency 

in optimally utilizing AI technology. 
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1. Introduction 

Advances in artificial intelligence (AI) have had a significant impact across various sectors, including higher education. The popularity 

and accessibility of AI continue to grow, enabling tools that support a wide range of user needs. It has been projected that by 2024, the 

number of visits to AI platforms will increase consistently [1]. In educational contexts, AI has reshaped perspectives on teaching, learn-

ing, and information access, and it has been shown to support students’ academic success. 

In the higher education environment, AI is utilised to automate processes such as providing feedback, selecting suitable instructional 

materials, and making curriculum adjustments tailored to student needs [2]. Emphasise the importance of AI in facilitating personalised 

learning systems that enable educators to design learning plans tailored to each student’s characteristics and needs [3][4]. Moreover, AI 

can create more immersive learning experiences [5][6], track students’ learning progress intelligently, and employ big data and machine 

learning for learning diagnostics and targeted interventions [5][7][8]. Examples of AI platforms cited in this study include (but are not 

limited to): Scite AI, HIX Translate, ChatDOC, Explain Paper, Humata AI, Elicit.org, Consensus AI, Spinbot, ChatPDF, Quillbot, 

ChatGPT, Claude, Connected Papers, DeepL, Bing Translator, Perplexity AI, Grammarly, ProWritingAid, Gemini, Bing Chat, Aizzy AI, 

Papago, Any Summary, SciSpace, Writeful AI, Research Rabbit, Paperpal, Google Translate, Semantic Scholar, and OpenRead. Each AI 

tool offers distinct strengths; consequently, students often combine several AI tools to complete a single academic task. 

In Indonesian higher education, a mandatory graduation requirement for many students is the completion of a final project in the form of 

research. This project demonstrates critical thinking, disciplinary knowledge, and academic integrity. However, many students experi-

ence delays in final project completion due to factors such as time management limitations, insufficient ability to locate relevant litera-

ture, and uncertainty about the structure of scientific writing [9][10]. AI technologies present new opportunities to support students in 

completing final projects more effectively and efficiently. At the same time, the widespread use of AI in final project writing has gener-

ated debate among academics [11]. Unregulated reliance on AI can increase the risk of plagiarism and raise ethical concerns. The use of 

AI may contravene ethical guidelines and compromise originality [12]. Adetoun A. Oyelude [13] note the growing intersection between 
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academics and AI, where researchers increasingly adopt AI tools while voicing valid concerns about emerging risks. As AI has become a 

powerful research aid, this study aims to investigate the extent to which students integrate AI technology in terms of knowledge, under-

standing, and usage during the final project compilation process. 

Several previous studies have highlighted the benefits of AI in education, particularly in enhancing learning outcomes, supporting per-

sonalised learning, and alleviating student learning anxiety [14][15][16]. These studies primarily focused on the technical effectiveness 

of AI, student engagement, and the application of AI in K–12 or general education scenarios. However, a significant gap remains unex-

plored: the research gap concerning how students utilise AI specifically within the context of final project completion at Indonesian uni-

versities. Existing studies tend to emphasise classroom learning, rather than formal academic tasks that require high integrity, such as 

final projects. Holistic investigations that measure students’ knowledge, understanding, and intensity of AI use during academic research, 

particularly from ethical, autonomy, and plagiarism-risk perspectives, remain limited. 

Furthermore, although it is acknowledged that AI has potential to help students overcome barriers such as limited literature, confusion in 

writing structure, and time management, there is not yet a systematic framework or evaluative instrument that comprehensively measures 

the extent of students' dependence on AI in compiling final projects, both in terms of functional knowledge, critical understanding, and 

actual usage practice. Based on this, one unique contribution of this study is to present an empirical foundation that can be used to formu-

late institutional policies or ethical regulations for the use of AI in final projects. These findings are highly relevant to addressing con-

cerns about plagiarism, breaches of academic ethics, and scientific integrity, particularly in an era when AI technology is becoming in-

creasingly accessible and widely utilised. 

2. Literature Review 

Previous literature confirms the presence of AI in academic activities and highlights significant trends in AI knowledge, understanding, 

and usage in learning contexts. Regarding knowledge, the theoretical understanding of AI integration in education has expanded rapidly, 

with self-regulated learning theory emerging as a prominent analytical framework (28.57%) in analysing AI effectiveness [17]. Report 

that chatbots are the most frequently used AI tools (50%) for self-regulated learning, followed by adaptive assessment systems (35.71%) 

[17]. 

From the perspective of understanding, a meta-analysis of 31 empirical studies suggests that AI-based personalised learning has statisti-

cally significant positive effects on student learning outcomes. However, its effectiveness varies by subject matter and student character-

istics [16]. Dai et al. [18] similarly proved significant improvements in academic performance attributable to AI-based learning analytics. 

A study of 211 teachers shows a strong positive relationship between trust in AI and AI knowledge, with digital competencies predicting 

teachers’ trust levels [19]. Systematic reviews of K–12 AI education have revealed a marked increase in evaluation research since 2017, 

although methodological diversity remains high [20]. 

In practical usage, AI implementation in education still faces substantial challenges related to infrastructure, resources, and institutional 

readiness [21]. A qualitative study on faculty perspectives toward generative AI reveals cautious optimism, accompanied by urgent needs 

for comprehensive training and concerns about academic integrity [22]. AI literacy frameworks for K–12 learners identify four core di-

mensions and emphasise the importance of scaffolding due to varying levels of understanding across age groups in the learning process 

[23]. 

Numerous studies have reported significant improvements in academic achievement through the use of AI assistance [24][25]. AI signif-

icantly enhances learning outcomes and student well-being [15], thereby maximising students' learning capacities and achievements [26]. 

One reason behind high motivation and achievement may be the promotion and enhancement of personalised learning experiences [27]. 

The use of ChatGPT as an AI tool offers several benefits, including increased student engagement, collaboration, and accessibility [28]. 

ChatGPT can be utilised to encourage distance learning. Distance learning is highly beneficial for students who are unable to attend class 

due to physical or mental health issues [29]. AI use also provides students with 21st-century skills, including critical thinking and creativ-

ity, thereby facilitating assessment of complex skills [30] and encouraging deep thinking through AI [14]. These findings suggest that AI 

has the potential to play a significant role in supporting students with learning difficulties and helping them reach their full potential. For 

the affective domain, AI use can help build confidence in learning outcomes [31]. AI can also enable students to learn in an engaging and 

comfortable environment [32], which increases self-confidence and reduces learning anxiety [19]. Interactions with AI or robots can help 

lower-performing students feel more competent and less embarrassed [14]. Crompton et al. [33] found that AI-based educational inter-

ventions effectively reduced anxiety among secondary school students. Taken together, these findings suggest that AI has the potential to 

alleviate learning anxiety and help students develop the skills and confidence necessary to succeed academically. 

3. Methods  

This study employed a quantitative descriptive approach to measure three primary dimensions —knowledge, understanding, and usage of 

AI —in the context of academic research. This method was chosen to obtain empirical descriptions based on numerical data collected 

directly from respondents. Data were collected through a closed-ended questionnaire distributed to students. The study population com-

prised all students at the Faculty of Engineering, Universitas Negeri Jakarta (UNJ), who were currently conducting academic research (N 

= 172). This population was chosen because these students were in the final stage of their studies and, therefore, likely to adopt AI tools 

during the completion of their final projects. The sampling technique employed was non-probability sampling, utilising a purposive sam-

pling approach. Data analysis used Exploratory Factor Analysis (EFA) using the Principal Component Analysis method with varimax 

rotation. Data adequacy was evaluated using the Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy and Bartlett's Test of 

Sphericity. Factor extraction criteria included an eigenvalue greater than 1.0 (Kaiser criterion) and scree plot analysis. Instrument relia-

bility was tested using Cronbach's Alpha coefficient. 

4. Results and Discussion 

4.1. AI Knowledge Variable 
The AI knowledge variable showed very satisfactory results with a KMO value of 0.875, which is classified as "meritorious" according 

to Kaiser [34]. Bartlett's Test produced χ² = 2547.882 (df = 435, p < 0.001), confirming significant correlations among items. Exploratory 

Factor Analysis (EFA) on the AI knowledge variable showed excellent psychometric characteristics. KMO of 0.875 indicates perfect 
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sample adequacy (excellent), far exceeding the minimum criterion of 0.5 and even exceeding the "good" criterion (0.8) according to Kai-

ser [34]. The results indicate that the intercorrelations among the AI knowledge items are very adequate for factor analysis, suggesting 

that the AI knowledge construct has a coherent internal structure. 

 

Table 1. Kaise-Meyer-Olkin (KMO) & Bartlett’s Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.875 

Bartlett's Test of Sphericity Approx. Chi-Square 2547.882 

df 435 

Sig. 0.000 

 

Analysis identified seven main factors with eigenvalues greater than 1.0, which collectively explained 63.73% of the total variance. The 

first factor provided the most significant contribution (33.43%), indicating the presence of a dominant dimension in the AI knowledge 

construct. The scree plot confirmed a seven-factor structure with a clear "elbow" point at the seventh component. The communalities 

analysis showed that most items had extraction values greater than 0.5, with the best item reaching 0.760 (B18). Only two items (B26 = 

0.469; B29 = 0.504) fell within the marginal range. The rotated component matrix indicated strong factor loadings, with the highest val-

ues at B22 (0.798) and B18 (0.790). The instrument's reliability was very high with a Cronbach's Alpha = 0.913, which is considered 

"excellent" by Nunnally's [35] standards. These results indicate perfect internal consistency across the 30 measurement items. 

 

Table 2. Reliability Test 

Cronbach’s Alpha N of Items 

0.913 30 

 

The Cronbach's Alpha coefficient of 0.913 for the AI knowledge variable indicates excellent internal consistency. This value not only 

exceeds the minimum criterion of 0.7 but also falls into the "excellent" category (α > 0.9) according to Nunnally [35]. This high level of 

reliability indicates that the 30 AI knowledge items are highly interrelated and consistently measure the same construct. The high reliabil-

ity of AI knowledge can be explained through several theoretical perspectives. First, declarative knowledge about AI tends to be factual 

and objective, thus having clear right-false answers that reduce measurement error. Second, the AI knowledge acquired by students 

through formal education tends to be homogeneous in content and structure, creating a consistent knowledge base among respondents. 

 

 
Fig  1. AI Tools Knowledge 

 

Figure 1 shows that ChatGPT has the highest level of AI knowledge, with 34.3% of students always using it and 42.4% using it frequent-

ly. This data indicates that the majority of students (76.7%) actively utilise ChatGPT as a tool to assist with their final projects. The rea-

son may be due to ChatGPT's popularity, ease of use, and usability, which allows students to obtain information quickly within seconds. 

This condition indicates a tendency for students to prefer using generative and versatile AI tools like ChatGPT, which can be utilised for 

various academic purposes, ranging from writing to data analysis. 

4.2. AI Understanding Variable 
The AI understanding variable showed a KMO value of 0.658 ("mediocre"), which still met the minimum criteria for factor analysis. 

Bartlett's Test produced χ² = 924.441 (df = 435, p < 0.001), indicating a significant correlation between items. 

 

Table 3. Kaise-Meyer-Olkin (KMO) & Bartlett’s Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.658 

Bartlett's Test of Sphericity Approx. Chi-Square 924.441 

df 435 

Sig. 0.000 

 

The AI understanding variable exhibits moderate but acceptable psychometric characteristics. The KMO value of 0.658 is classified as 

"moderate" but still exceeds the minimum threshold, indicating that the sample size is sufficient for factor analysis, although not optimal. 

Bartlett's chi-square test of 924.441 (df = 435, p < 0.001) remains significant, confirming the presence of sufficient correlation for factor 

extraction. The identification of ten factors with eigenvalues greater than 1.0, explaining 57.33% of the cumulative variance, suggests a 

more complex and distributed structure than AI knowledge. The relatively even distribution of variance among factors (the first factor 

accounts for only 14.48%) indicates that AI understanding is multifaceted, without the dominance of one particular dimension. This phe-

nomenon reflects that a deep understanding of AI involves various relatively independent cognitive processes. 
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Fig  2. Student Level of AI Understanding 

 

Figure 2 shows the distribution of students' understanding of AI. The majority of students, 71 respondents, fell into the "Sufficient" un-

derstanding category. Meanwhile, 58 respondents fell into the "Low" understanding category. Twenty-eight students demonstrated a 

"High" understanding, indicating the positive potential for AI adaptation in academic settings. Furthermore, eight students achieved a 

"Very High" understanding, indicating that a small proportion of respondents already have a deep understanding of AI. However, seven 

respondents fell into the "Very Low" category in terms of understanding AI as a tool for writing final projects. These results indicate that 

most students still have a limited understanding of the in-depth functions of the various AI tools available. The limitation could be due to 

a lack of experience in using AI. Students unfamiliar with this technology may struggle to understand its usefulness. 

 

Table 4. Reliability Test 

Cronbach’s Alpha N of Items 

0.773 30 

 

The Cronbach's Alpha coefficient of 0.773 for AI understanding indicates acceptable reliability for social research. While lower than for 

AI knowledge, this value still exceeds the minimum threshold and can be considered adequate for exploratory research. AI understand-

ing, as a high-level cognitive process, involves the integration, application, and synthesis of knowledge across diverse contexts. The pro-

cess naturally creates greater variability in responses because understanding is more subjective and context-dependent than factual 

knowledge. This variability, while reducing internal consistency, actually reflects fundamental differences in the depth and breadth of AI 

understanding among students. 

4.3. AI Usage Variable 
The AI usage variable exhibits a transparent and interpretable factor structure. The KMO value of 0.615 is considered "moderate" but 

adequate for analysis. At the same time, Bartlett's chi-square test (47.613) (df = 3, p < 0.001) remains significant, albeit at a smaller mag-

nitude compared to the other variables. 

 

Table 5. Kaise-Meyer-Olkin (KMO) & Bartlett’s Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.615 

Bartlett's Test of Sphericity Approx. Chi-Square 47.613 

df 3 

Sig. 0.000 

 

The identification of a single dominant factor, explaining 54.32% of the variance, indicates that a single underlying dimension can repre-

sent the behavioural aspects of AI use. This result suggests that overall usage duration, usage frequency, and session duration are mani-

festations of a single latent construct that can be interpreted as "AI usage intensity." 

The instrument's reliability was assessed using Cronbach's Alpha, which yielded a value of 0.572, considered low by conventional stand-

ards. However, this value is acceptable given the limited number of items (three items). 

 

Table 6. Reliability Test 

Cronbach’s Alpha N of Items 

0.572 3 

 

Cronbach’s Alpha coefficient of 0.572 for AI use is below the conventional threshold but can be considered in the context of the specific 

characteristics of this variable. Several methodological and substantive factors can explain the low reliability. Methodologically, the 

small number of items (n = 3) naturally limits the maximum possible reliability, as Cronbach's Alpha is sensitive to the number of items 

[36]. Substantively, behavioural measures such as technology use are inherently more variable than cognitive measures because various 

contextual factors, including availability, need, and personal preferences, influence them. 



502 International Journal of Engineering, Science and Information Technology, 5 (4), 2025, pp. 498-505 
 

 
Fig  3. Duration of AI Usage per Sessions 

 

Figure 3 illustrates the duration of AI usage per session by students, serving as a tool to assist them in completing their final projects. 

Research data shows that the duration of AI use per session for most students (31.40%) is 1-2 hours. 24.40% of students use AI for 30-60 

minutes. 16.30% of students use AI for 3-5 hours per week. Meanwhile, 15.70% of students only use AI for less than 30 minutes. 12.20% 

of students are recorded as using AI for more than 5 hours in a single session. Variations in the duration of AI use suggest that students 

who frequently use AI also tend to use it for longer periods and in more extended sessions. This trend indicates a consistent pattern of 

use. 

4.4. Discussion 
Artificial intelligence (AI) has great potential as an academic research aid [37], including for students' final projects. Based on this study, 

knowledge, understanding, and usage of 30 AIs were analysed using Exploratory Factor Analysis (EFA). EFA results show that seven 

main factors were formed from the pattern of relationships among AIs, namely (1) writing; (2) research and analysis; (3) documents and 

references; (4) chatbots; (5) text summarisation; (6) paraphrase and translator; and (7) grammar checking. 

The first factor is writing, which has the highest total contribution of 33.4%. The results indicate that writing is the dominant factor in 

students' use of AI as an aid for completing their final projects, compared to other factors. AIs such as ProWritingAid, Aizzy AI, Papago, 

Any Summary, SciSpace, and Writeful AI help students improve the quality of their final project writing, which ultimately facilitates the 

production of good final projects. Those AIs can also be personalised according to student needs in completing final projects, significant-

ly helping students to improve writing aspects such as readability, content structure, and grammar accuracy [38]. 

The second factor is research and analysis, accounting for 7.3%. The results show that students tend to use AIs such as Scite AI, Explain 

Paper, Elicit.org, Consensus AI, and Connected Paper to search for literature and perform in-depth analysis of their final project topics. 

This factor highlights the importance of AI in accelerating the research process, particularly in establishing the theoretical foundation of 

research. HIX Translate also offers efficient translation features, supporting translation in 109 languages with various tones and contexts, 

thereby facilitating students' use of international literature. These findings align with Musib et al. [39], who found that AI supports re-

searchers in defining appropriate theories for research themes by providing summaries, showing subject trends, and synthesising various 

references. Burger et al. [40] also found that AI can perform data analysis and literature reviews, such as Systematic Literature Reviews 

(SLRs). These AI capabilities certainly help students in starting and completing final projects. 

The third factor is documents and references, with a 6.2% contribution. AIs such as ChatPDF help students manage documents relevant 

to their final project topics. Google Translate helps enrich vocabulary and facilitate direct sentence translation. Paperpal, with advanced 

grammar checking features, provides refinements for more structured and more precise writing. Semantic Scholar and OpenRead are 

designed to help students find and understand relevant research, thereby enriching references used in final project writing. Studies by 

Wibowo & Faridah [41] show that AI implementation in higher education focuses on improving information access and academic effi-

ciency. Students can now access information more quickly and widely through AI. AI enables searching for journals, articles, and e-

books within seconds to minutes, accelerating literature search [42]. The convenience of utilising AI can help students find references 

and information more quickly and accurately, allowing them to focus more on analysing and completing their final assignments. 

The fourth factor is chatbots, which contribute 5.1%. ChatGPT and Gemini AI are included in this factor. Chatbots, interactive simula-

tions, provide solutions to various questions related to final project topics, suggest ideas, and even help compose arguments. The pres-

ence of ChatGPT and Gemini AI shows how AI can be an effective discussion partner in solving academic problems. This result aligns 

with Rizki et al. [43] and Manu et al. [44], who state that ChatGPT has proven effective in supporting learning by providing precise and 

detailed explanations on various topics, answering questions, and assisting with writing and research, thereby demonstrating its populari-

ty as one of the most prominent AIs today. 

The fifth factor is text summarisation, contributing 4.3%. AIs capable of summarising text are helpful for students who want to condense 

scientific articles. ChatDOC and Humata AI help students grasp the essence of lengthy documents, while Spinbot provides the ability to 

reformulate sentences more concisely. Asril & Fathira [45] show that most students feel AI provides a better understanding because it 

summarises relevant information. With AI assistance in efficient summarisation, students can focus on data analysis and critical thinking 

rather than being trapped in searching for references [46]. 

The sixth factor is paraphrasing and translation, with a 3.7% contribution. AIs like Quillbot enable students to paraphrase text to avoid 

plagiarism. DeepL helps translate text with high accuracy, while Perplexity AI can summarise the most relevant information from vari-

ous sources, such as websites and academic journals. AIs with paraphrase features provide direct suggestions to refine language and ad-

just sentence structure, which can directly help and educate students about effective writing techniques [47]. Furthermore, AI, with its 

primary advantage as a translation tool, is also beneficial for students in providing instant translations, which will undoubtedly speed up 

their work [48]. AI as a paraphraser and translator significantly assists students in completing their final assignments more efficiently. 

The seventh factor is grammar checking, with the smallest contribution value of 3.6%. Grammarly becomes a very effective tool for stu-

dents to ensure final projects are free from grammatical errors that can reduce the overall quality of writing. According to Pigola et al. 

[37], grammar checking that utilises AI is a valuable resource for writing academic essays because it is designed to identify mistakes that 
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the author may have missed. By utilising AI-assisted grammar help, students have been able to improve the quality of their writing and 

facilitate the writing process by scientific rules [41]. Thus, the use of AI demonstrates students' efforts to produce scientific work that is 

not only content-weighted but also well-composed and error-free in terms of language. 

Data show that students are aware of AI and its applications, but most still have limitations in understanding the functions of the various 

AIs available. A lack of understanding is due to insufficient socialisation about the advantages of AI that can help students effectively 

complete their final projects. The primary information sources for students about AI are primarily obtained through social media, the 

internet, friends, books, scientific articles, technology news, and lectures. These findings are consistent with Abbas [49], who found 

51.4% of respondents agreed that AI helps in completing final projects. AI use not only speeds up completion of final projects but also 

stimulates creativity, research independence, and critical and adaptive thinking toward technological change [41]. AI sophistication ena-

bles students to explore innovative solutions to complex problems. 

Although AI significantly assists students in completing their final assignments, some students also recognise its limitations in terms of 

the validity of sources and the accuracy of the information provided [45]. Therefore, students must also critically evaluate the infor-

mation and sources provided by AI to ensure the quality of their final assignments. Furthermore, concerns arise regarding the skills re-

quired to utilise AI effectively, as well as the potential costs associated with accessing certain features. These findings suggest that alt-

hough students are familiar with and utilise AI, many still lack an understanding of how to effectively optimise its use as a tool to assist 

in completing final projects. 

Institutional support, such as training or workshops, is necessary to enhance students' understanding of utilising AI effectively as a tool 

for final projects. Slimi [50] argues that providing students with an understanding and skills regarding available AI functions requires 

support from higher education institutions. This support can be realised by preparing academic professionals well-trained in AI, so they 

can guide students in understanding and effectively integrating AI. Students also must be guided on how to use AI wisely to gain maxi-

mum benefits without neglecting analytical aspects in completing final projects [51][52]. 

5. Conclusion  

This study identified seven primary factors of AI use by students in final project completion, with writing tools representing the most 

dominant factors. AIs such as ProWritingAid, Aizzy AI, Papago, and SciSpace substantially contributed to improving writing quality. 

Other significant factors included research and analysis, document and reference management, chatbots, summarisation, paraphrasing 

and translation, and grammar checking. These findings indicate that AI not only helps accelerate the process of compiling final projects 

but also supports the improvement of content and language quality. Although students demonstrated relatively high factual knowledge of 

AI, many exhibited limited depth of understanding and suboptimal ability to maximise tool functionality. The primary information 

sources used by students come primarily from social media, the internet, friends, and lecturers, so the understanding obtained is often not 

systematic. Therefore, intervention from universities is needed through structured training or workshops, as well as support from compe-

tent academic personnel in the field of AI. 

For future studies, researchers can adapt longitudinal studies by investigating changes in students' levels of knowledge, understanding, 

and usage of AI from enrollment to completion of final projects. This study can be conducted to see the development of AI literacy in 

students. Researchers can also conduct explanatory quantitative research to determine the relationship between AI usage and the comple-

tion time of final projects. This study can be conducted to help higher education management develop AI policies and finalise project 

regulations at universities. 
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