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ABSTRACT

As artificial intelligence (Al) tools become increasingly embedded in educational
contexts, their influence on students’ independent learning has gained scholarly
attention. This study explored the impact of the use of artificial intelligence tools on the
autonomous learning ability of students in higher vocational education, focusing on a
case study of Nanjing Vocational College of Economics and Trade. Drawing upon the
Technology Acceptance Model (TAM) and Self-Regulated Learning (SRL) theory, the
research examined four key independent variables: prerequisite knowledge before
using Al tools, difficulty in using Al tools, frequency of Al tool use, and process
evaluation.

This study adopted quantitative research methodology, and a structured
questionnaire was developed and distributed to 450 students, yielding 425 responses,
of which 389 were valid. Using reliability and validity testing, descriptive statistics,
correlation analysis, and multiple linear regression, the study found that prerequisite
knowledge, frequency of use, and process evaluation positively and significantly
influenced students’ autonomous learning ability. In contrast, the difficulty of use did
not have a significant effect.

The findings highlight the dual role of Al in supporting and potentially hindering
student agency, suggesting that effective integration of Al tools in vocational education
must be accompanied by appropriate guidance, training, and self-monitoring
mechanisms. The study contributes to both theoretical understanding and practical
strategies for enhancing autonomous learning in the age of intelligent technologies.
Keywords: artificial intelligence tools, autonomous learning ability, self-regulated

learning
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Chapter 1 Introduction

1.1 Background of the Study

In recent years, with the rapid development of generative artificial intelligence
(AI), tools such as ChatGPT and DeepSeek have been widely integrated into
educational settings. These Al tools provide students with convenient access to
information, language assistance, and writing support, which can significantly improve
learning efficiency. However, as Al becomes more embedded in students’ daily
academic practices, concerns have emerged about over-reliance on technology and its
potential impact on essential learning abilities, particularly self-directed learning.

In the context of Chinese vocational colleges, many students come from
educational backgrounds that emphasized rote memorization and exam-oriented
learning. As a result, self-directed learning skills such as independent planning, time
management, critical thinking, and problem-solving are often underdeveloped. Wang
and Chen (2021) reported that nearly 95% of vocational college students had received
minimal instruction in academic writing and research-based learning methods.
Additionally, around 90% of students surveyed expressed that they lacked the time or
motivation for independent study beyond class assignments. These findings reveal a
significant gap between the demands of modern learning environments and the
preparedness of vocational learners to navigate them autonomously.

At the same time, Al tools are increasingly viewed as double-edged swords in
education. On one hand, they can serve as personalized learning assistants, helping
students with tasks such as language translation, content generation, and topic
exploration. This is particularly relevant in vocational education, where learners often
face challenges in academic expression or have limited access to high-quality learning
resources. On the other hand, frequent and uncritical use of Al tools may discourage
deeper cognitive engagement. Students may begin to rely on Al-generated answers
rather than processing information independently, reducing opportunities for critical
thinking and reflective learning. According to Zhang et al. (2024), students who
frequently use Al for academic tasks without sufficient self-monitoring are more likely
to develop passive learning behaviors, decrease creativity, and lower levels of academic
self-efficacy.

Moreover, vocational education has its own distinct characteristics that make the
impact of Al even more complex. Many vocational courses emphasize hands-on skills,
workplace readiness, and competency-based learning. Al tools can aid in these areas,
for example, by simulating real-world scenarios, generating practice dialogues in
service industries, or offering instant feedback on technical exercises. However, the

effectiveness of these tools depends largely on how students use them. Without proper
1



Al literacy and guidance from instructors, students may use Al primarily as a shortcut
rather than as a tool to deepen their understanding. This creates a challenge for
educators: how to integrate Al effectively while ensuring that students continue to
develop the self-directed learning skills, they need for lifelong success.

Additionally, the rise of process-based assessment in vocational education
highlights the importance of learning processes, not just outcomes. If students bypass
key steps in thinking or practice by relying on Al-generated outputs, their learning
progress may be hindered despite good performance on final tasks. Therefore,
understanding how Al tool dependency affects vocational students’ learning behaviors
and self-regulation is crucial for designing better teaching strategies and fostering
meaningful learning experiences.

This study takes Nanjing Vocational College of Economics and Trade as a case to
explore how students' prerequisite knowledge before using Al tools, frequency of Al
usage, perceived difficulty of AI tools, and process evaluation relate to their
autonomous learning ability. The findings aim to provide empirical evidence for
optimizing Al integration in vocational education and contribute to the broader
discussion on educational equity, digital competency, and student-centered pedagogy

in the age of artificial intelligence.

1.2 Questions of the Study

As artificial intelligence (Al) tools such as ChatGPT and DeepSeek are rapidly
integrated into educational environments, students are now able to access information,
get real-time help, and generate content faster. While these tools have brought many
benefits, especially in terms of learning efficiency, they have also raised some
important questions: how do these technologies affect students' autonomous learning
ability? In vocational education, students need to develop both technical skills and
autonomous learning abilities, so it is particularly important to understand the reliance
on AL

Based on the theory of self-regulated learning and the educational evaluation
theory, this study proposes the following research questions:

1.What is the effect of students’ prerequisite knowledge before using Al tools on
their autonomous learning ability?

2.What is the effect of the difficulty in using Al tools on students’ autonomous
learning ability?

3.What is the effect of the frequency of use of Al tools on students’ autonomous
learning ability?

4.What is the effect of process evaluation on students’ autonomous learning ability
in the context of Al-supported learning?



1.3 Objectives of the Study

To explore the interaction between Al tool usage and students’ learning autonomy
in vocational education, this study adopts Self-Regulated Learning Theory and
Educational Evaluation Theory as its theoretical framework. The objectives of this
research are:

1.To examine the impact of students’ prerequisite knowledge before using Al tools
on their autonomous learning ability in Al-supported learning environments.

2.To examine the impact of the difficulty in using Al tools on students’
autonomous learning ability in Al-supported learning environments.

3.To examine the impact of the frequency of Al tool use on students’ autonomous
learning ability in Al-supported learning environments.

4.To examine the impact of process evaluation on students’ autonomous learning

ability in Al-supported learning environments.

1.4 Scope of the Study

This study took the students of Nanjing Vocational College of Economics and
Trade as the main research subjects, and the survey subjects were vocational students
who are studying in the school and have experience in using artificial intelligence tools.
Participants must have used Al tools such as ChatGPT, DeepSeek, etc. at least once or
more in learning scenarios, and have a basic understanding and evaluation of the tool's
operating experience and its impact on their learning behavior.

The data collection for this survey was mainly through online and offline
questionnaire surveys. To ensure that most students could participate, we collected a
list of students willing to participate in the survey through the student union of the
school and used a random sampling method to randomly select 450 students from the
list as research samples. The survey distributed 450 questionnaires from January 15,
2025, to May 15, 2025, and 425 were collected.

1.5. Significance of the Study

1.5.1 Theoretical Significance

With the rapid integration of artificial intelligence into education, Al tools have
become increasingly effective in enhancing learning efficiency and improving access
to resources. However, existing research mainly focuses on the functional aspects of Al
and its instructional applications, with limited attention to its deeper influence on
students’ learning behaviors, particularly their self-directed learning abilities. In
vocational education, students’ learning motivation, planning capabilities, and

sustained learning skills are crucial for their future professional development. Therefore,
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it is especially important to systematically examine how reliance on Al tools affects
these competencies. This study aims to fill this gap by analyzing the shifts in self-
directed learning ability and its influencing mechanisms under the usage of Al tools.
The findings are expected to enrich theoretical contributions at the intersection of
educational technology and learning behavior, providing a novel theoretical basis for

Al-supported educational evaluation and student competence development.

1.5.2 Practical Significance

This study takes Nanjing Vocational College of Economics and Trade as a case to
empirically investigate the current use of Al tools in real teaching contexts and their
specific impact on students’ self-directed learning behavior. The results will offer
practical insights for vocational colleges to guide students in the appropriate use of Al
tools and to prevent excessive reliance during teaching reforms. The findings can help
institutions and educators optimize instructional design by not only improving learning
efficiency but also preserving students’ critical thinking and learning initiative.
Furthermore, the study encourages the formation of a hybrid learning model that
combines “Al-assisted support” with “self-driven internalization,” ultimately
promoting the all-round development of students’ core competencies in vocational
education. These insights can also inform policy recommendations for integrating Al

into vocational curricula and teacher training programs.

1.6 Definition of Key Terms

1.6.1 Prerequisite Knowledge Before Using Al Tools

This refers to the basic knowledge or general learning ability a student has before
starting to use Al tools. The depth and relevance of this background knowledge affects
how students understand, interpret, and apply Al-generated content. Students with
stronger knowledge reserves are often better able to critically assess and integrate Al

outputs into their learning process, supporting their autonomous learning development.
1.6.2 Difficulty in Using AI Tools

This variable captures students’ perceived level of difficulty when operating Al
tools. It includes user interface complexity, clarity of system responses, usability
challenges, and the cognitive effort required for effective use. High perceived difficulty
may discourage engagement and hinder the development of independent learning
strategies, while low difficulty can facilitate smoother integration into self-directed

learning routines.



1.6.3 Frequency of Use of Al Tools

This refers to how often students utilize Al tools during their learning activities,
typically categorized by daily, weekly, or monthly usage. The frequency not only
reflects students’ familiarity with Al but also signals their degree of reliance on such
tools. High-frequency users may benefit from efficiency gains but also face risks of

reduced self-regulation if over-reliant.
1.6.4 Process Evaluation

Process evaluation involves the assessment of students’ learning procedures,
including task planning, progress monitoring, and reflective revision, rather than solely
the final product. In Al-supported learning, this kind of formative evaluation
encourages students to engage in deeper cognitive processes and maintain
responsibility for their own learning progress, thereby enhancing their autonomous

learning ability.
1.6.5 Autonomous Learning Ability

Autonomous learning ability is the capacity of learners to initiate, manage, and
evaluate their own learning without external control. It involves skills such as goal-
setting, time management, self-motivation, and self-assessment. Within vocational
education, this ability is crucial for adapting to dynamic work environments and

pursuing lifelong learning.
1.6.6 Al Tool Dependency

Al tool dependency is defined as the extent to which students rely on Al
applications to complete academic tasks, solve problems, or make learning decisions.
While moderate use may enhance productivity and engagement, excessive reliance can
lead to superficial understanding, reduced cognitive effort, and weakened self-directed

learning skills.



Chapter 2 Literature Review

2.1 Prerequisite Knowledge Before Using Al Tools

Prerequisite knowledge before using Al tools refers to the foundational skills,
digital literacy, and conceptual understanding that learners must possess in order to
effectively engage with artificial intelligence technologies in educational settings. This
includes familiarity with basic computer operations, understanding of how Al tools
function, and the cognitive ability to critically interpret and apply Al-generated outputs.
The presence or absence of such foundational knowledge significantly influences
students' readiness to adopt and integrate Al into their learning processes (Baker &
Smith, 2019).

According to the Self-Regulated Learning (SRL) theory, learners with sufficient
prior knowledge are more capable of planning, monitoring, and evaluating their own
learning (Zimmerman, 2002). When applying Al tools, students need to set learning
goals, input meaningful prompts, interpret responses, and decide how to integrate the
information into their assignments or study strategies. Without adequate prior
knowledge, students may misuse Al tools, accept incorrect outputs, or fail to understand
how to refine queries for better results (Khan, 2023).

Vocational education students often have diverse educational backgrounds and
varying levels of digital literacy. Studies have shown that students with strong ICT
(Information and Communication Technology) skills are more confident and
autonomous when using Al platforms (Ng, 2012). In contrast, those lacking
foundational knowledge tend to rely on Al tools passively, which could lead to surface
learning or dependency rather than deeper engagement (Tang & Zhou, 2023).

Furthermore, prerequisite = knowledge includes understanding ethical
considerations when using Al. Students must be aware of the potential for bias,
misinformation, and plagiarism when relying on Al-generated content (Floridi et al.,
2018). Educators play a vital role in guiding learners on responsible Al use and
embedding critical digital literacy into the curriculum to ensure students develop a
balanced and reflective approach to using Al tools (Tsai et al., 2020).

Training programs and onboarding sessions that introduce students to Al concepts,
functionalities, and best practices can significantly improve learning outcomes.
Research by Qian and Clark (2022) highlights that when students are equipped with
even minimal instruction about how Al tools work and how to interact with them
effectively, they are more likely to engage in metacognitive strategies and show higher
levels of motivation.

In summary, prerequisite knowledge is a crucial determinant of students’ ability

to benefit from Al tools. Without it, students may misuse or misunderstand the
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technology, leading to poor learning outcomes and reduced autonomy. Institutions
should therefore prioritize the development of Al-related foundational knowledge,
especially in vocational education contexts where disparities in digital readiness may

be more pronounced.

2.2 Difficulty in Using AI Tools

The difficulty in using Al tools refers to the perceived complexity and usability
barriers students encounter when interacting with artificial intelligence platforms,
particularly in educational contexts. This factor is critical in understanding students’
behavioral intention, acceptance, and subsequent learning outcomes. According to the
Technology Acceptance Model (TAM), perceived ease of use is a major determinant
of user acceptance (Davis, 1989). In the context of Al in education, if students find
tools too complicated or unintuitive, they may avoid using them altogether or use them
inefficiently, which can hinder their learning progress and affect their autonomous
learning development.

Usability issues often arise from a lack of Al literacy, ambiguous outputs, or
insufficient guidance. For instance, Zhang et al. (2023) reported that many students in
Chinese vocational institutions expressed confusion about how to interact with Al
chatbots such as ChatGPT, especially when prompts required precise language or
iterative refinement. These difficulties can result in frustration or cognitive overload,
which negatively affects learners' engagement and autonomy (Sweller et al., 2011).

In addition, the user interface design of Al tools plays a key role in perceived
difficulty. Tools with unclear functions or complicated settings may discourage
effective usage (Park, 2009). In contrast, intuitive and user-friendly interfaces have
been linked to higher levels of engagement and learning satisfaction (Chen et al., 2021).
This is particularly relevant in vocational education, where students may have limited
digital literacy or experience with advanced technologies.

Another factor influencing difficulty perception is the language of instruction and
platform accessibility. Many Al tools are developed primarily in English, which can be
a barrier for non-native speakers (Lee & Hsieh, 2019). This linguistic gap can
complicate students' interpretation of Al-generated content and reduce their confidence
in using the tools independently. A study by Chan and Hu (2023) found that students
expressed concerns about the accuracy and clarity of Al-generated content, particularly
when it did not align with their linguistic and cultural contexts.

Students' prior experiences and individual learning styles also affect how difficult
they perceive Al tools to be. Some students with prior programming or technical
knowledge may find Al tools easier to use (Sun, 2022). while others with weaker digital
skills may struggle with command inputs, interpreting responses, or integrating the

7



results into their assignments (Li & Zheng, 2023). In a study by Tang and Zhou (2023),
vocational students who received basic Al training were more confident and effective
in utilizing Al tools, suggesting that perceived difficulty can be mitigated through
targeted instruction.

Moreover, the cognitive demands of Al tools often require higher-order thinking,
such as critically evaluating Al outputs, rephrasing queries, and synthesizing results.
Without proper training or scaffolding, students may find these tasks difficult, leading
to surface learning or dependency on Al-generated responses without deeper
understanding (Rahimi & Shute, 2021).

Recent research also highlights the emotional factors linked to perceived difficulty.
If students feel overwhelmed or anxious when using Al tools, they may associate
negative emotions with learning, further reducing their willingness to explore
independently. A study by Pitts et al. (2025) revealed that students' concerns about
overreliance on Al tools and the potential loss of critical thinking skills contributed to
their apprehension in using such technologies.

To address these challenges, scholars advocate for embedded guidance, simplified
interfaces, and context-based training in Al tool usage (Wang et al., 2023). Educators
must ensure that Al technologies are accompanied by instructional support and aligned
with learners’ digital competence levels. This is especially important in vocational
settings, where students may vary greatly in terms of technological readiness and
learning preferences.

In conclusion, the difficulty in using Al tools is a significant barrier that can affect
how students engage with technology, manage their learning, and develop autonomy.
Reducing perceived difficulty through better design, instruction, and support can
enhance students’ motivation, confidence, and self-regulated learning behaviors in Al-

assisted environments.

2.3 Frequency of Use of AI Tools

The frequency of using Al tools is a vital indicator of how students engage with
artificial intelligence in academic environments. It not only reflects their familiarity and
dependency on these tools but also acts as a proxy for technology adoption and
integration into everyday learning routines. A higher frequency of use is generally
associated with improved academic performance, stronger digital competence, and the
development of autonomous learning behaviors (Venkatesh & Davis, 2000).

Recent studies have highlighted a sharp rise in the regular use of Al-based
educational tools. For instance, Liu et al. (2023) found that over 70% of university
students reported using Al-powered applications—such as ChatGPT, Grammarly, and
DeepL—multiple times per week. This frequent engagement fosters skills acquisition,

8



boosts motivation, and enhances confidence in managing digital resources Krause et al.
(2024). However, the effectiveness of such usage depends not only on frequency but
also on the quality and intent behind interactions with Al systems (van der Kleij et al.,
2015).

From the Self-Regulated Learning (SRL) perspective, frequent use of Al tools
facilitates the development of metacognitive strategies. These include goal setting, time
management, and self-monitoring of academic tasks (Panadero, 2017). Students who
regularly use Al for feedback or content generation often exhibit autonomous learning
behaviors such as drafting revisions, refining queries, and verifying outputs (Zhang &
Wang, 2023). This aligns with findings by Green and Chen (2020), who reported that
habitual Al users tend to engage in more iterative and reflective learning cycles.

On the flip side, high-frequency use may sometimes result in over-reliance. Li and
Chen (2022) noted that students excessively dependent on Al tools risk diminishing
their critical thinking abilities and may develop an "automation bias," relying on Al
outputs without adequate scrutiny. This can hinder the development of foundational
knowledge and reduce learning authenticity.

The frequency of Al tool use is also shaped by institutional and cultural factors.
Educational environments that encourage the use of Al technologies through policies,
infrastructure, and training programs tend to report higher student engagement
(Alghamdi & Aldossari, 2021). Conversely, students in institutions with limited access
or poor digital literacy support tend to use Al tools less frequently.

Student characteristics such as prior experience, digital literacy, and confidence
also influence usage frequency. Those with a background in technology or high
perceived competence are more likely to integrate Al tools regularly into their study
habits (Teo, 2011). Motivational variables, including perceived usefulness, ease of use,
and peer influence, further determine engagement levels (Holmes et al., 2021).

Demographics such as age and gender may also affect usage patterns. Research
shows that younger students and male learners are typically more experimental and
receptive to new Al tools (Sanchez-Prieto et al., 2019), although this gender gap has
narrowed with the widespread availability of digital learning platforms.

Another emerging dimension concerns ethical awareness. As Al use becomes
more routine, students must also be educated about potential misuse, such as plagiarism,
bias, or overuse. Holmes et al. (2021) emphasized the importance of embedding ethical
Al literacy into curricula to mitigate the risks of high-frequency Al use.

In conclusion, the frequency of Al tool usage is a multifaceted construct
encompassing opportunity and caution. While regular engagement promotes familiarity,
self-regulation, and academic support, excessive or uncritical use may hinder

independent learning. Educational institutions should encourage intentional, ethical,
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and pedagogically sound use of Al through training, accessibility, and policy

integration.
2.4 Process Evaluation

Process evaluation plays a central role in educational research, particularly in
understanding how interventions—such as the use of Al tools—are implemented and
experienced by learners. While outcome evaluation focuses on results, process
evaluation emphasizes how learning occurs, including the quality, fidelity, and
responsiveness of the educational experience (Patton, 2008). In the context of Al-
supported learning, evaluating the learning process is essential to ensure that
technology facilitates not just faster but deeper and more reflective learning (Ifenthaler
& Yau, 2020).

Process evaluation in Al-enhanced education typically examines the stages
through which students engage with content and tools. According to Kirkpatrick and
Kirkpatrick (2006), process evaluation includes indicators like learner engagement,
interaction with the Al system, adaptability, and feedback integration. Al tools can
record and analyze learning logs, providing granular insights into how students interact
with learning materials over time (Zawacki-Richter et al., 2019).

One key benefit of Al in process evaluation is the ability to offer adaptive feedback.
Studies show that when learners receive timely, personalized feedback through
intelligent systems, they are more likely to self-correct and develop metacognitive
awareness (Gikandi et al., 2011). For example, intelligent tutoring systems (ITS) track
student behavior, highlight misconceptions, and provide step-by-step guidance—all of
which are crucial for formative assessment (VanLehn, 2011).

Moreover, process evaluation is tied closely to formative assessment and self-
regulated learning (SRL). Zimmerman (2002) noted that monitoring learning progress
is a key phase in SRL models. Al tools support this by enabling students to assess their
own learning through visualizations, dashboards, or progress indicators (Lu et al., 2018).
When students are aware of their learning processes, they are more likely to adjust
strategies and improve outcomes.

Another vital element is engagement metrics, such as time on task, tool usage
patterns, and frequency of feedback requests. These data points offer meaningful
indicators of learning quality and help educators adjust instructional strategies
accordingly (Scheffel et al., 2014). For instance, a study by Roll and Winne (2015)
demonstrated that students who frequently engaged with reflective prompts and Al
feedback showed significant gains in deep learning compared to those with passive tool
usage.

However, challenges remain. Process data collected from Al systems can be
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overwhelming, leading to concerns about data overload and the validity of
interpretation (Reimann, 2009). Educators and researchers must interpret behavioral
indicators carefully, considering contextual factors such as motivation, prior knowledge,
and cognitive load (Winne & Baker, 2013).

Ethical concerns also arise in Al-supported process evaluation. Transparent
algorithms, student consent, and data privacy are key considerations in designing
responsible Al interventions (Holmes et al., 2021). Without ethical safeguards, process
monitoring can feel intrusive and reduce students’ intrinsic motivation.

Importantly, vocational education, such as at Nanjing Institute of Industry and
Trade, places emphasis on practical skill development. Here, process evaluation
supported by Al can bridge the gap between theoretical instruction and real-world
application. Tools such as Al-powered simulations, virtual labs, and skill trackers offer
real-time insights into students’ procedural learning (Kiihnlenz et al., 2021).

In conclusion, process evaluation provides a nuanced lens to assess the dynamics
of Al-facilitated learning. It not only informs pedagogical improvement but also
empowers students to become reflective, self-directed learners. The integration of Al
in process evaluation must be deliberate, ethical, and aligned with learners’

developmental goals.

2.5 Autonomous Learning Ability

Autonomous learning ability refers to students' capacity to take initiative, set
learning goals, monitor progress, and evaluate outcomes without constant external
guidance. In the context of Al-assisted education, this ability plays a pivotal role in
determining whether students use Al tools as a supplement to enhance their learning or
become overly dependent on them (Zimmerman, 2002).

According to the Self-Regulated Learning (SRL) theory, autonomous learners
engage in proactive strategies such as goal setting, self-monitoring, and self-reflection,
which are essential for effective interaction with Al tools (Panadero, 2017). These
students are more likely to evaluate Al-generated outputs critically, revise prompts
strategically and use the tools to deepen understanding rather than merely complete
tasks. Conversely, students with weak autonomous learning abilities may accept Al
responses without verification, leading to shallow learning or misinformation (Rahimi
& Shute, 2021).

The use of Al tools in education can both support and challenge the development
of autonomous learning. On one hand, Al can act as a personalized tutor, offering
tailored feedback and resources that foster independence (Chen et al., 2021). On the
other hand, if learners lack metacognitive skills or confidence, they may rely
excessively on Al-generated content, by passing essential thinking processes such as
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analysis and synthesis (Zawacki-Richter et al., 2019).

Vocational students often exhibit varying levels of autonomous learning,
depending on their prior education, motivation, and learning habits. Research by Liu
and Wang (2022) found that students with higher digital literacy and self-efficacy were
more likely to use Al tools constructively, while those without these attributes tended
to engage in copy-paste behaviors or unquestioned acceptance of results.

Moreover, emotional and psychological factors—such as motivation, academic
confidence, and anxiety—can also affect autonomous learning. Students who feel
empowered by Al tools may develop greater confidence and curiosity, whereas those
overwhelmed by unfamiliar technologies may avoid experimentation and remain
passive (Lee, 2021). Thus, fostering a growth mindset and providing adequate training
are essential for developing learners' autonomy in Al-enhanced environments.

Instructors can promote autonomous learning by integrating Al tools into problem-
solving tasks, reflection journals, and formative assessments that encourage active
thinking and self-evaluation. Scaffolding strategies, such as modeling how to critique
Al outputs or refining prompts, can also gradually transfer responsibility from teacher
to learner (Hadwin et al., 2018).

In summary, autonomous learning ability is not only a prerequisite for effective
use of Al tools but also an outcome that can be strengthened through their strategic
integration. Enhancing students' self-regulated learning skills is essential for

maximizing the educational potential of Al while minimizing dependency risks.

2.6 Conceptual Framework

According to this research model, the variables involved include independent
variables and dependent variable. The independent variables are prerequisite
knowledge before using Al tools, difficulty in using Al tools, frequency of use of Al
tools and process evaluation, and the dependent variable is autonomous learning ability.
Based on the research results at home and abroad, this study draws on the theory of
self-regulated learning (SRL) and the educational evaluation theory to explore the
impact of the use of artificial intelligence tools on the autonomous learning ability of
vocational education students. It is assumed that there is a positive relationship between

them and autonomous learning ability. The relationship diagram is as follows:
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chapter 3 Research Methodology

3.1 Research Design

This study adopted a quantitative research design to investigate the influence of
Al tool usage on vocational students’ autonomous learning ability at Nanjing Institute
of Industry and Technology. The questionnaire survey method was used to collect data,
consisting of items measured with a 5-point Likert scale.

This approach allows for structured data collection and statistical analysis,
providing insights into the relationships between independent variables—prerequisite
knowledge before using Al tools, difficulty in using Al tools, frequency of use of Al
tools, and process evaluation—and the dependent variable—autonomous learning
ability. The research design aligns with the conceptual framework and theoretical
foundations introduced in Chapter 2, particularly Self-regulated Learning Theory and

Educational Evaluation Theory.
3.2 Population and Sample

The target population of this study consisted of full-time students at Nanjing
Institute of Industry and Technology during the 20242025 academic year. To ensure
broad participation, the research team collaborated with the university’s Student Union
to collect a list of students who voluntarily agreed to participate in the study. A simple
random sampling method was employed to select 450 students from the list as the

research sample.

3.3 Research Hypotheses

Based on the research objectives and literature review, the following hypotheses
were proposed to examine the relationships among the key variables. All hypotheses
assume positive correlations between the independent variables and the dependent
variable:

HI: Prerequisite knowledge before using Al tools is positively associated with
students’ autonomous learning ability.

H2: Difficulty in using Al tools is positively associated with students’ autonomous
learning ability.

H3: Frequency of use of Al tools is positively associated with students’
autonomous learning ability.

H4: Process evaluation of the use of Al tools is positively associated with students’

autonomous learning ability.

3.4 Research Instrument
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This study used a structured questionnaire as the main data collection tool to
investigate the influence of Al tool use on vocational students’ autonomous learning
ability. The questionnaire design was grounded in relevant theories and literature,
focusing on five key dimensions: prerequisite knowledge before using Al tools,
difficulty in using Al tools, frequency of use of Al tools, process evaluation, and
autonomous learning ability. Each item was rated on a five-point Likert scale (1 =
strongly disagree to 5 = strongly agree), capturing students’ perceptions of their Al
usage behaviors and self-regulated learning ability.

The first part of the questionnaire collected demographic information, including
gender, year of study, major, and the primary purpose of using Al tools. The second
part focused on the hypothesized variables and included 28 items across the five
dimensions mentioned above. The questionnaire was distributed both online and offline.
Data was collected, screened, and analyzed to examine the relationships between Al
tool usage and students’ autonomous learning ability.

Table 3.1 Questionnaire Items

Dimension Items

1.Before using Al tools (such as ChatGPT) to assist learning, |
have a certain amount of basic knowledge about the topic/task

I want to learn.

Prerequisite 2.1 can clearly understand the core concepts involved in the

knowledge before | answers or suggestions generated by the Al tool.

using Al tools Al | 3.Before asking questions to the Al tool, I usually know what

specific problem I need to solve.

4.1 have the basic knowledge background to evaluate whether
the information provided by the Al tool is accurate and reliable.

1.1 find it easy to learn and master how to use Al tools (e.g.,

input valid instructions and understand output).

2.1 can skillfully use appropriate instructions (prompt) to let Al

tools generate the answers or content I need.

Difficulty in using

3.Compared with using other learning tools (e.g., search
Al tools

engines, library databases), I find it easier and more convenient

to use Al tools.

4.1 rarely encounter technical obstacles or operational

difficulties when using Al tools.

Frequency of use of | 1.I often use Al tools when completing homework or tasks

Al tools assigned by the teacher.
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2.When I preview or review course content, I will actively use

Al tools to help understand.

3.When I encounter learning difficulties, I tend to use Al tools

first or often to seek answers or ideas.

4.During independent learning time (not required by class), I

use Al tools frequently.

5. T often try to use different Al tools to meet different learning

needs.

Process evaluation

1.When using Al tools to learn, I will focus on how I think and

solve problems step by step (not just the final answer).

2.1 will reflect on the logic and reasoning behind the answers

or suggestions provided by the Al tools.

3.When the answers given by the Al tools are not ideal, I will
analyze the reasons and try to adjust my questioning style or

thinking.

4.1 will use the feedback from the Al tools to evaluate my

understanding and progress in the learning process.

5.Even with the assistance of Al tools, I also focus on
cultivating my ability to think independently and explore

solutions.

Autonomous
learning ability

1.1 can set clear and specific learning goals for myself.

2.1 can develop an effective learning plan based on my learning

goals and situation.

3.1 can actively find and use various learning resources
(including but not limited to Al tools) to solve learning

problems.

4.When I encounter difficulties in the learning process, I can

actively try different strategies to overcome them.

5.1 can monitor my learning progress and understanding and

adjust my learning strategies as needed.

6. I can evaluate the effectiveness of my learning and reflect on

the strengths and weaknesses of the learning process.

7.1 am responsible for my own learning and do not need too

much external supervision.

8.I can think critically about information and do not blindly

accept answers from Al tools or other sources.
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9.1 have a sustained interest and motivation to learn new
knowledge and skills.

10.1 can identify errors or imperfections in the answers given

by Al tools and make corrections or supplements.

3.5 Reliability and Validity Analysis of the Scale

3.5.1 Reliability Analysis

Reliability analysis was conducted to assess the internal consistency of the
questionnaire. This study used SPSS 26.0 to perform reliability analysis on each
dimension. Cronbach’s Alpha coefficient was used as the evaluation index. A
coefficient above 0.8 is generally considered to indicate high reliability.

The questionnaire includes four independent variables—prerequisite knowledge
before using Al tools, difficulty in using Al tools, frequency of use of Al tools, and
process evaluation—as well as the dependent variable—autonomous learning ability.
The reliability results are shown in Table 3.2 below:

Table 3.2 Reliability Analysis

Cronbach’s Alpha Number of Items
Prerequisite knowledge before
Al tools G X
Difficulty in using Al tools 0.804 4
Frequency of use of Al tools 0.835
Process evaluation 0.864
Autonomous learning ability 0.889 10
Overall Scale 0.925 28

The Cronbach’s Alpha coefficients of all dimensions exceed 0.8, indicating that the
internal consistency of the measurement items is high and the questionnaire has good

reliability.

3.5.2 Validity Analysis

Validity analysis was conducted to test whether the questionnaire accurately
reflects the research objectives. This study used the Kaiser-Meyer-Olkin (KMO)
measure and Bartlett’s test of sphericity to evaluate the structural validity of the
questionnaire.

As shown in Table 3.3, the KMO value is 0.872 (>0.8), and Bartlett’s test is
significant (p < 0.001), indicating that the questionnaire data are suitable for factor
analysis and that the overall scale has good validity.

17



Table 3.3 Validity Analysis

KMO and Bartlett's Test
Test Item Value
KMO Sampling Suitability Measure 0.872
Bartlett’s Approx. Chi-Square 4619.615
Degrees of Freedom 210
Significance (p-value) 0.000

3.6 Data Collection

This study collected data through a structured questionnaire survey administered
to students at Nanjing Vocational College of Economics and Trade from January 15 to
May 15, 2025. The questionnaire was distributed both online and offline via the
college’s official student communication channels. A total of 450 questionnaires were
distributed, and 389 valid responses were obtained after screening, yielding a valid
response rate of 86.4%. The screening process ensured that only participants with Al
tool usage experience and complete responses were included in the final dataset.

The criteria for valid responses were as follows:

1.All questionnaire items were fully completed.

2.The completion time met the minimum quality control threshold.

3.Respondents confirmed that they had used Al tools in their learning processes.

These measures ensured the reliability and validity of the data used in this study.

3.7 Data Analysis

The collected data were analyzed using SPSS 26.0. Descriptive statistics were
used to summarize demographic information and responses for each variable. To
explore the relationships between the four independent variables—prerequisite
knowledge before using Al tools, difficulty in using Al tools, frequency of use of Al
tools, and process evaluation—and the dependent variable—autonomous learning
ability, Pearson correlation analysis and multiple linear regression analysis were

conducted. Statistical significance was set at the 0.05 level.
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Chapter 4 Findings and Discussion
4.1 Findings

4.1.1 Demographic Characteristics of Respondents

A total of 389 valid questionnaires were collected in this study. The demographic
distribution of the respondents is summarized in Table 4.1.
Table 4.1 Demographic Characteristics of Respondents

Variable Category Frequency (n) Percentage (%)
Gender Male 181 46.5%
Female 208 53.5%
Year of Study Freshman 96 24.7%
Sophomore 171 44.0%
Junior 122 31.3%
) Economics &
Major 135 33.9%
Management
Liberal Arts 81 20.8%
Science &
. . 108 27.8%
Engineering
Arts & Design 68 17.5%
Main Purpose of Search for
: . 245 63.0%
Al Tool Usage information
Solving academic
218 56.0%
problems
Assignment/
= 201 51.7%
paper writing
L
-anstase 166 42.7%
learning/translation
Creative writing 92 32.6%
Programming/
s s 74 19.0%

code assistance

The data show that female students slightly outnumbered male students. Most
respondents were in their sophomore or junior year, and the dominant majors were
Economics & Management and Science & Engineering. Regarding the purpose of using
Al tools, the most common reasons were searching for information, solving academic

problems, and completing assignments or reports.
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4.1.2 Descriptive Statistics of Key Variables

Descriptive statistics were conducted to understand the overall distribution of
responses for each variable. Table 4.2 presents the mean and standard deviation of each

dimension.

Table 4.2 Descriptive Statistics of Key Variables

Variable Number of Items Mean Std. Deviation
Prerequisite knowledge
4 3.61 0.72
before Al tools
Difficulty in using Al tools 4 3.45 0.81
Frequency of use of Al tools 5 876 0.68
Process evaluation 5 3.84 0.70
Autonomous learning ability 10 3.59 0.75
Note: Multiple responses allowed for Al usage purposes.

The results indicate that students rated their frequency of Al tool use and process
evaluation relatively high, while prerequisite knowledge and autonomous learning
ability were slightly lower but moderate overall.

4.1.3 Correlation Analysis

To explore the relationships between variables, Pearson correlation analysis was
conducted. Table 4.3 shows the correlation coefficients for the four independent
variables and the dependent variable—autonomous learning ability.

Table 4.3 Pearson Correlation Coefficients

Variable 1 2 3 4 5
1. Prerequisite knowledge before Al tools | 1

2. Difficulty in using Al tools A21%% | 1

3. Frequency of use of Al tools 389%* | 456%* | 1

4. Process evaluation A35%* | 472%% | 493%* | ]

5. Autonomous learning ability A62%% | 407** | 498%* | 534%** | ]

Note: p <0.01 (2-tailed)

All independent variables showed a significant positive correlation with

autonomous learning ability, with process evaluation having the highest correlation (r
=.534).
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This suggests that students who frequently reflect on their learning process are

more likely to demonstrate autonomous learning behaviors.

4.1.4 Regression Analysis

A multiple linear regression analysis was conducted to examine how the four
independent variables jointly influence autonomous learning ability. The regression
model is summarized in Table 4.4.

Table 4.4 Multiple Linear Regression Analysis

Variable Unstandardized B | Standardized Beta | t-value Sig.
Prerequisite knowledge

0.213 0.208 4.271 0.000
before Al tools
Difficulty in using Al

0.127 0.112 2.437 0.015
tools
Frequency of use of Al

0.196 0.198 4.031 0.000
tools
Process evaluation 0.285 0.273 5.328 0.000
R?=0.412, Adjusted R* = 0.407

The model explains 41.2% of the variance in autonomous learning ability
(Adjusted R? = 0.407). All four independent variables have a statistically significant

positive impact, with process evaluation being the strongest predictor.
4.2 Interpretation of Findings

This study proposed four hypotheses to examine the impact of Al tool usage on
students’ autonomous learning ability. The results of the regression analysis confirmed
that all four independent variables have a significant positive influence on the
dependent variable—autonomous learning ability.

H1: Prerequisite knowledge before using Al tools is positively associated with

students’ autonomous learning ability.
This hypothesis was supported. The results show that students with stronger
foundational knowledge tend to better interpret and apply Al-generated content, leading
to more independent learning. This aligns with Zimmerman’s (2002) self-regulated
learning theory, which emphasizes the role of prior knowledge in learning autonomy.

H2: Difficulty in using Al tools is positively associated with students’ autonomous
learning ability.

This hypothesis was also supported, though the influence was relatively weaker
compared to other variables. It suggests that when students overcome initial difficulties

in using Al tools, they may develop stronger problem-solving and self-regulation skills.
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This finding resonates with Sweller’s cognitive load theory, indicating that manageable
challenge can foster engagement and autonomy.

H3: Frequency of use of Al tools is positively associated with students’
autonomous learning ability.
This hypothesis was supported. Frequent users were more familiar with Al operations,
which enhanced their ability to manage tasks, revise outputs, and seek feedback. This
supports the view of Panadero (2017) that regular practice with learning tools promotes
metacognitive development.

H4: Process evaluation is positively associated with students’ autonomous
learning ability in the context of Al-supported learning.
This was the most influential factor among the four. Students who consistently reflected
on their learning process and actively engaged with Al feedback showed significantly
stronger autonomous learning behavior. This reinforces the argument by Ifenthaler and
Yau (2020) that process-based assessment fosters deeper learning and critical thinking.

Overall, the findings validate that Al tools, when used actively and critically, can
support the development of self-directed learning skills among vocational students.
However, the positive effects depend on students’ digital literacy, engagement

strategies, and ability to reflect on learning tasks.

4.3 Comparison with Previous Research

The results of this study are largely consistent with prior research on self-regulated
learning and Al-supported education.

First, the positive impact of prerequisite knowledge before using Al tools on
autonomous learning ability supports findings by Zimmerman (2002), who emphasized
that learners with sufficient prior knowledge are better equipped to plan, monitor, and
evaluate their own learning. Similarly, Khan (2023) noted that foundational
understanding is essential for interpreting and integrating Al-generated content
effectively.

Second, although difficulty using Al tools had a weaker influence, it still showed
a significant relationship with learning autonomy. This aligns with Sweller et al. (2011)
cognitive load theory, which suggests that moderate difficulty can stimulate cognitive
engagement. Tang and Zhou (2023) also observed that students with basic Al training
felt more confident and self-directed when using intelligent systems.

Third, the role of frequency of use of Al tools as a positive predictor confirms the
findings of Panadero (2017) and Zhang & Wang (2023), who reported that frequent
engagement with learning technologies promotes the development of metacognitive
strategies. Green and Chen (2020) similarly found that students who habitually used Al

tools were more reflective and iterative in their learning processes.
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Most notably, process evaluation emerged as the most influential factor in
promoting autonomous learning. This echoes the work of Ifenthaler and Yau (2020),
who emphasized the role of formative assessment and adaptive feedback in fostering
deep learning. Gikandi et al. (2011) also found that real-time feedback and progress
tracking enhance learners’ self-awareness and independent learning behaviors.

These results suggest that while Al tools offer substantial support for vocational
students, their effectiveness depends on how students engage with the tools.
Responsible, reflective, and skill-aligned use of Al can bridge learning gaps, especially
in environments where students may lack prior training in autonomous learning.

Thus, the study reinforces and extends prior findings in the vocational education

context.

4.4 Unexpected Results

While the overall findings were consistent with expectations, a few observations
merit further reflection. Notably, the variable difficulty in using Al tools, although
statistically significant, showed the weakest influence on autonomous learning ability
among the four independent variables. This result contrasts with previous studies (e.g.,
Zhang et al., 2023; Rahimi & Shute, 2021) that emphasized usability barriers as major
obstacles to effective learning engagement.

One possible explanation is that most respondents in this study had already
adapted to Al tools through repeated use in daily learning, reducing the perceived
difficulty over time. It is also possible that students who initially found the tools
difficult simply used them less frequently, which diluted the variable’s explanatory
power in the regression model.

Another point worth noting is that while prerequisite knowledge was positively
associated with learning autonomy, its effect size was less pronounced than expected.
This may reflect the fact that many vocational students rely more on practice-based and
interactive learning styles, and less on theoretical foundations when using Al tools. In
such contexts, frequency of use and reflective engagement (as captured by process
evaluation) may play a more central role in shaping learning outcomes.

Lastly, despite the overall positive associations, the R? value of 0.412 indicates
that over half of the variation in autonomous learning ability remains unexplained by
the four variables examined. This suggests that other factors—such as learning
motivation, teacher guidance, or peer influence—may also significantly affect students’
ability to learn independently in Al-supported environments. These aspects should be
further explored in future research.

These wunexpected outcomes underline the need to explore additional
psychological and contextual factors in future Al-supported learning research.
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Chapter 5 Conclusion and Recommendation

5.1 Conclusion

This study investigated the impact of artificial intelligence (AI) tool use on the
autonomous learning ability of higher vocational students, using Nanjing Vocational
College of Economics and Trade as a case study. Grounded in the theoretical
frameworks of self-regulated learning and educational evaluation, the research focused
on four independent variables—prerequisite knowledge before using Al tools,
difficulty in using Al tools, frequency of use of Al tools, and process evaluation—and
examined their effects on the dependent variable, autonomous learning ability.

A quantitative research design was employed, and data were collected through a
structured questionnaire distributed to students with prior experience using Al tools in
academic contexts. A total of 389 valid responses were analyzed using SPSS 26.0,
incorporating descriptive statistics, Pearson correlation analysis, and multiple linear
regression.

The findings reveal that all four independent variables exerted a significant and
positive influence on students’ autonomous learning ability. Process evaluation
emerged as the most powerful predictor, highlighting the critical role of reflective
learning and formative assessment in Al-enhanced educational environments.
Frequency of use of Al tools also had a strong positive association, suggesting that
regular engagement helps students develop confidence, digital competence, and self-
regulated learning behaviors. Prerequisite knowledge before using Al tools was found
to facilitate deeper understanding and critical application of Al-generated content,
thereby supporting more independent learning. Although difficulty in using Al tools
showed the weakest effect, it still contributed meaningfully, indicating that overcoming
initial operational challenges may enhance students’ learning persistence and self-
efficacy.

In conclusion, this study provides empirical support for the argument that Al tools,
when appropriately used, can act as catalysts for improving autonomous learning
among vocational college students. Rather than replacing independent thought, Al-
assisted learning environments can—if properly guide students to plan, monitor, and
evaluate their learning more actively. These findings offer valuable insights for
educational practitioners and policymakers seeking to integrate Al technologies into
vocational education while preserving and promoting core learner competencies. They
also contribute to the growing body of research linking digital tool usage with self-

regulated learning theory in practice-oriented educational settings.

5.2 Recommendation
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Drawing upon the empirical findings of this study, the following recommendations
are offered for students, instructors, and vocational institutions to better integrate Al
tools into the learning process while preserving and enhancing students’ autonomous
learning ability.

1. For Students: Promote Conscious and Reflective Use of Al Tools

Students should be explicitly encouraged to engage with Al tools not just for
results, but for learning process support. For example, when using ChatGPT or
DeepSeek, learners should actively reflect on how the AI’s responses were generated
and verify their correctness before accepting or applying them.

It is important that students develop the habit of setting clear learning goals before
using Al tools, instead of depending on them for direction. Goal setting is a core part
of autonomous learning, and Al should not support this process.

Students may also benefit from maintaining a learning log or reflection journal
while using Al tools, recording how the output was used, what was learned, and whether
their understanding improved. This can strengthen their process evaluation ability.

2. For Teachers: Provide Structured Al Literacy and Learning Strategy Guidance

Instructors should incorporate Al tool tutorials and prompt-crafting guidance into
their teaching. Students often utilize Al due to a lack of knowledge on how to ask
effective questions or refine inputs.

Teachers can design scaffolded assignments that explicitly require students to
reflect on Al usage (e.g., “What did Al suggest? What did you accept or reject, and
why?”), thus embedding process evaluation in everyday tasks.

Teachers should also differentiate instruction based on students’ prerequisite
knowledge. For those with weaker foundations, additional guidance or group work may
be necessary to prevent blind reliance on Al tools.

3. For Vocational Colleges: Build Institutional Mechanisms for Balanced Al
Integration

Institutions should develop clear guidelines on ethical and educational use of Al,
outlining both capabilities and limitations. These can help students avoid plagiarism
and misuse.

Assessment frameworks should be adjusted to include formative elements, such
as learning journals, progress reviews, and prompt refinement reports, to assess not only
outcomes but also learning autonomy and process awareness.

Colleges are encouraged to establish digital learning support centers or help desks
that offer regular workshops on effective Al use tailored to different majors (e.g.,
business report writing with Al, technical translation, etc.).
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For students with high dependency and low process engagement, schools could
offer self-regulated learning enhancement programs, integrating digital tools and peer
support to gradually build learning independence.

In summary, improving autonomous learning ability in the Al era requires
coordinated efforts at the student, teacher, and institutional levels. The effective use of
Al tools in vocational education should not only enhance task efficiency, but also
cultivate habits of critical thinking, metacognitive reflection, and goal-oriented learning.
These recommendations can serve as actionable steps for integrating Al into teaching
and learning practices in a way that promotes both technological fluency and learner
autonomy.

These multi-level efforts can help vocational learners use Al tools more

strategically while preserving critical learning autonomy.

5.3 Further Study

Although this study provides meaningful insights into the relationship between Al
tool usage and autonomous learning ability among vocational students, several
limitations should be acknowledged, which may serve as directions for future research.

First, the study was conducted at a single institution, Nanjing Vocational College
of Economics and Trade, which may limit the generalizability of the findings. Future
studies could expand the sample to include multiple vocational colleges across different
regions, disciplines, or levels to explore whether institutional or cultural differences
influence the observed relationships.

Second, the research relied solely on self-reported questionnaire data, which may
introduce subjective bias. Respondents may overestimate their use of Al tools or their
actual level of autonomous learning. Future research may benefit from combining self-
report instruments with behavioral data, such as Al usage logs, learning analytics, or
performance assessments, to obtain a more comprehensive and objective understanding.

Third, the current study examined only four independent variables. Other
factors—such as teacher support, peer influence, digital access, motivation, and
academic anxiety—were not included but may significantly affect students’
autonomous learning development. Future studies should explore additional
psychological and contextual factors, and may also investigate how these variables
interact with Al tool use to produce long-term learning outcomes.

Fourth, this study adopted a cross-sectional design. As Al usage habits and self-
regulated learning skills develop over time, future research should consider longitudinal
designs to track how students' Al tool use and learning behaviors evolve across

semesters or academic years.
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Lastly, the study focused on the general use of Al tools in learning. Future research
may examine domain-specific Al use cases, such as how students in accounting,
hospitality, or design programs apply Al differently, and how this shapes their self-
directed learning pathways.

This study lays the foundation for future empirical and theoretical exploration of
Al-assisted learning in vocational education. More studies in this area will help
educators better understand how to use Al tools wisely—both to improve learning
outcomes and to support students' independent learning development in vocational

settings.
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Appendix

Questionnaire

Appendix: Survey on the Impact of Artificial Intelligence Tool Use on
Autonomous Learning Ability of Higher Vocational Students

Dear Sir or Madam,

I am a graduate student at Siam University, and I am studying the Impact of the
use of artificial Intelligence tools on autonomous learning ability of vocational college
students. This research meets the requirements of my Master of Management degree
program.

Please assist me in completing this study by filling out the following questionnaire.

The information you share today will be used solely for this study and academic

purposes. Please select the option that best reflects your actual situation.

Completing the questionnaire will take approximately 15-20 minutes. Please read
each question carefully to ensure the research's scientific reliability. Your participation
is crucial to the success of this study.

I want to thank you for your response! If you have any questions, don't hesitate to
contact me at the Email: 1241006013 (@qgq.com.

Zhou Hongren, Graduate. student

Siam University
Part 1 Questionnaire

1. Demographic information Remark:

Please choose using v in M or fill data in the blank.

01. Gender:

[OMale OFemale

02.Year of Study:
OFreshman LISophomore ClJunior
03.Major:

CLiberal Arts UScience UEngineering

LIEconomics & Management LlArts
04.Primary purpose(s) of using Al tools: (Multiple choices allowed)

[ISearching learning materials/information

[ISolving academic questions/problems
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LlCompleting assignments/reports/papers
LLanguage learning/translation
LProgramming/coding assistance
LCreative writing/brainstorming

UImage/video generation

2.Relational factors.

For many of the sections, we deploy the widely acknowledged "5-point Likert
scale" ranging from "Completely not compliant" (scored as 1) to "Completely
compliant" (scored as 5). Intermediate scores represent varying degrees of conformity

or nonconformity.

Dimension Items 1 2 3 4

1.Before using AI tools (such as
ChatGPT) to assist learning, I have a
certain amount of basic knowledge

about the topic/task I want to learn.

2.1 can clearly understand the core
Prerequisite concepts involved in the answers or

knowledge suggestions generated by the Al tool.

before using AI | 3.Before asking questions to the Al
tools Al tool, I usually know what specific

problem I need to solve.

41 have the basic knowledge
background to evaluate whether the
information provided by the Al tool is

accurate and reliable.

1.I find it easy to learn and master how
to use Al tools (e.g., input valid

instructions and understand output).

Difficulty in - -
) 2.1 can skillfully use appropriate
usin
8 instructions (prompt) to let Al tools
Al tools

generate the answers or content I need.

3.Compared with using other learning

tools (e.g., search engines, library
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databases), I find it easier and more

convenient to use Al tools.

41 rarely encounter technical
obstacles or operational difficulties

when using Al tools.

Frequency of use
of
Al tools

1.I often wuse AI tools when
completing homework or tasks

assigned by the teacher.

2.When I preview or review course
content, I will actively use Al tools to

help understand.

3.When 1 encounter learning
difficulties, I tend to use Al tools first

or often to seek answers or ideas.

4.During independent learning time
(not required by class), I use Al tools
frequently.

5. 1 often try to use different Al tools
to meet different learning needs.

Process

Evaluation

1.When using Al tools to learn, I will
focus on how I think and solve
problems step by step (not just the

final answer).

2.1 will reflect on the logic and
reasoning behind the answers or

suggestions provided by the Al tools.

3.When the answers given by the Al
tools are not ideal, I will analyze the
reasons and try to adjust my

questioning style or thinking.

4.1 will use the feedback from the Al
tools to evaluate my understanding

and progress in the learning process.

5.Even with the assistance of Al tools,
I also focus on cultivating my ability
to think independently and explore

solutions.

35




Autonomous

Learning Ability

1.I can set clear and specific learning

goals for myself.

2.1 can develop an effective learning
plan based on my learning goals and

situation.

3.1 can actively find and use various
learning resources (including but not
limited to Al tools) to solve learning

problems.

4.When I encounter difficulties in the
learning process, I can actively try

different strategies to overcome them.

5.1 can monitor my learning progress
and understanding and adjust my

learning strategies as needed.

6. I can evaluate the effectiveness of
my learning and reflect on the
strengths and weaknesses of the

learning process.

7.1 am responsible for my own
learning and do not need too much

external supervision.

81 can think critically about
information and do not blindly accept
answers from Al tools or other

sources.

91 have a sustained interest and
motivation to learn new knowledge
and skills.

10  can identify errors or
imperfections in the answers given by
Al tools and make corrections or

supplements.
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