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1. INTRODUCTION

The digital world necessitates a certain "autodidactic” profile, which includes a strong desire to
learn, the capacity to locate and efficiently use online materials, and an interest in taking control of one's
educational experience. Autodidactic learning occurs when learning is done without the assistance of a
teacher. This style of learning necessitates the learner's autonomy and independence, and it frequently
makes use of open educational resources and practices. Learners are not restricted to when to learn and
customize their schooling to achieve their goals by taking charge of their education and development [1].
Chat generative pre-trained transformer (ChatGPT) is a chatbot that has created quite a stir in academia.
Some lecturers in higher education worldwide are worried that students will be able to use it to produce
term papers and essays by simply entering a few key terms and letting artificial intelligence do the rest. It
can produce acceptable-quality paragraphs and college-level research papers. It can respond to test
questions. Some believe that when ChatGPT learns and grows more sophisticated, novelists and poets will
become obsolete. It is capable of producing short stories. It is suitable for writing books, or at least a first
draft or outline [2].

According to Firat [3], ChatGPT may increase learners' autonomy while also improving learning
experiences by providing individualized and interactive support that is customized to each learner's specific
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needs and preferences. ChatGPT can enhance one's educational experience and boost student engagement in
online courses by providing personalized, interactive support. Its capacity to provide personalized and
interactive assistance is an enabler of self-tutelage [1]. Research shows that when generative artificial
intelligence is used in structured curricula, it helps verify that what students do meets certain educational
goals and assessment criteria [4]. Large language models (LLMs) can create practice problems and explain
ideas in different ways, making sure that a wider range of students can still reach their learning goals [5].
According to Firat [3], the features and resources of ChatGPT are designed not only to enhance self-tutoring
but also to ensure that learning objectives are met. ChatGPT now has a variety of applications for
self-schooling.

Artificial intelligence language models like ChatGPT offer various benefits for learning in
educational settings. They can act as digital learning companions, giving students individualized help with
their schoolwork, aiding in tasks, and answering their questions. They also assist with research by helping
students find and put together relevant information for their studies. Furthermore, these models can improve
writing skills by reviewing and refining essays and papers, providing helpful advice on grammar and the
quality of the writing. Beyond academic help, they can support organization by assisting with schedules and
creating reminders for assignments and tests. They also encourage customized learning by suggesting
suitable learning materials and tasks that match student interests and objectives. Lastly, they can increase
student involvement in online learning by enabling engaging and interactive activities that relate to what is
being taught.

Previous studies have used a qualitative approach in assessing the effects of ChatGPT on education
and public health [1], [3], [6], [7]. This study will employ quantitative techniques to establish learners’
perspectives on the effectiveness of ChatGPT in virtual learning in Ghana. The quantitative approach
was selected because it is based on quantitative facts and statistical analysis, which reduces the possibility of
bias in the study process. It also increases the reliability and reproducibility of the research findings by
other researchers.

The primary goal of this research is to examine how the constructs, namely usefulness, ease of use,
and attitude, influence students' effectiveness of ChatGPT in virtual learning. A variety of factors impact the
successful application of new technologies, including technical, social, cultural, and psychological
characteristics that influence attitudes and behaviors toward technological innovations [8], [9]. The
technology acceptance model (TAM) concept is used in the findings. According to studies [10], [11], the
TAM and its various variants constitute an appropriate approach for supporting the assessment of diverse
learning systems. TAM elements, ease of use, and usefulness are antecedent elements impacting educational
technology acceptability [10].

2. LITERATURE REVIEW
2.1. ChatGPT in education

Because of its capacity to enhance students' learning experiences, the use of ChatGPT for
educational purposes has sparked substantial interest. This method can target specific student needs,
provide fast feedback, and aid in gaining an understanding of complicated concepts by offering quick and
customized solutions. As a result, it becomes a potential instrument that encourages active engagement and
cognitive advancement in students by responding to their study pace and providing constant help in their
information-gathering procedures [12], [13]. Continuing this line of thought, it is a good instrument for
encouraging students' growth in writing skills. Students can obtain grammatical corrections,
recommendations for advancement, and extensive feedback on their writing by communicating with the
system, allowing them to improve their written discourse and attain greater efficacy in their expressed
thoughts [14]. As a result, ChatGPT offers itself as a useful tool for scientific writing; nonetheless, it is
critical to recognize that it should not be regarded as an all-encompassing solution for intellectual material
generation. Authors must use their expertise and skills to validate and supplement the tool's content. It does,
however, excel at facilitating discussions among groups and encouraging collaborative involvement by
learners in projects and tasks. This promotes a feeling of belonging among students by allowing for
communication and the exchange of ideas [12].

ChatGPT is a very useful application for educators, enhancing the development of syllabuses,
learning resources, and assessment activities. However, there is a need to address its content reliability.
One possibility for ChatGPT is its capability to produce materials and resources for training courses and
programs [15]. Technological innovation has taken on a key role in how we survive in a constantly evolving
society, and it has left its imprint on the field of higher education. ChatGPT, an innovative product of open
artificial intelligence (OpenAl), is changing the way learners and lecturers engage with their education in the
learning environment. ChatGPT deployment in schools presents a variety of benefits and problems that
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teachers and administrators must be aware of if they want to improve the learning environment's quality [12].
According to Rudolph et al. [16], ChatGPT's advanced capabilities provide appealing potential for educators
to improve pedagogical practices by designing and implementing interactive classroom activities. Educators
are enabled to devise creative teaching strategies with the use of ChatGPT. One example is the use of the
flipped classroom approach, in which learning possibilities are not limited to the classroom but extend to
remote locations, promoting a culture of autonomous study among students [17].

2.2. Technology acceptance model

According to Natasia et al. [18], the TAM summarizes how attitudes, perceived usefulness, and ease
of use influence people's positive or negative evaluations of their desire to use a technology. According to
Hossain et al. [11], Davis introduced TAM in 1986. According to TAM, perceived ease of use can influence
perceived usefulness. Furthermore, attitude and perceived usefulness predict behavioral intention to embrace
a technology, while intention can influence the actual use of the technology. TAM makes it easier and faster
to acquire information on one's attitudes towards using a technology [18], [19]. Hossain et al. [11] claim that
in 1986, Davis defined perceived usefulness as the extent to which an individual using a particular
technology believes that it will enhance their work performance, while perceived ease of use is the degree to
which an individual uses a technology effortlessly. The positive or negative emotions people experience
while engaging in behavior can also be used to describe attitude [18]. Davis [20] described the purpose of
using innovation in one's behavior as a pattern of behavior that continues to employ technology.

3. METHOD

A set of online questionnaires was distributed to 1,104 students who were University of Professional
Students Accra (UPSA) in either year 3 or 4 at UPSA. The questionnaire included demographic data such as
the age and gender of the participants, students’ attitudes towards ChatGPT, its perceived usefulness and
perceived ease of use, and its effectiveness in enhancing learning performance. The study model depicted
in Figure 1 served as the foundation for the questionnaire's design. The survey data were examined using
SPSS software.

Attitude towards ChatGPT

perceived usefulness of
ChatGPT

perceived ease of use of

Effectiveness of
ChatGPT Actual Usage

ChatGPT

Figure 1. Research model

3.1. Research respondents

According to the researchers [18], [21], a publication in 2002 asserts that all samples are obtained in
research if it is anticipated that there will be fewer than 100 responses. However, researchers should consider
a sample ratio of 10%—-15%, 20%—25%, or more if there are more than 100 respondents. Because there were
slightly more than 8,000 respondents in this study, a 10% sample ratio of the population was adopted, with
respondents to be considered as participants when selecting the sample. The researchers employed a simple
random sampling technique. In all, a total of 1,104 respondents, consisting of third-year and final-year
undergraduates at the UPSA, completed the online questionnaire.

3.2. Questionnaire and data collection

This procedure involved creating a questionnaire using a variety of factors suggested by
Majid and Hasim [22] and declaration indications from Natasia et al. [18], both of which make reference to
the TAM model and adjust for the requirements of the investigators. Values ranging from 1 (disagree) to
2 (agree) were used to evaluate the research questionnaire design. Table 1 displays the statement indications.
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3.3. Research model

The extended TAM-based constructs research by Majid and Hasim [22] was used as the research
framework in this investigation. According to Figure 1, the proposed framework comprises four variables.
The model incorporates a supportive condition variable, which turns into an external variable and is part of
the TAM's fundamental structure. Another study indicated how enabling factors can predict the ease of use of
innovation and technology integration in higher education [18]. Additionally, Hossain et al. [11] demonstrate
that perceived usefulness and the variable facilitating condition are significantly associated. Two key parts
make up the suggested research model: independent variables and dependent variables. The four
variables that constitute the independent variable—attitude towards ChatGPT, its perceived usefulness,
and its perceived ease of use- show how it may have a significant impact on the effectiveness of virtual
learning systems.

3.4. Construct validity and reliability assessment

To evaluate the construct validity and reliability of the measurement instrument, an exploratory
factor analysis (EFA) was conducted using statistical package for the social sciences (SPSS) version 27.
Prior to analysis, the data were examined for suitability through two standard tests. The Kaiser—Meyer—Olkin
(KMO) measure exceeded the recommended threshold of 0.70, confirming sampling adequacy, while
Bartlett’s test of Sphericity was statistically significant (p <0.001), indicating that the correlation matrix was
factorable [23], [24]. These results validated the appropriateness of the dataset for factor analysis.

The EFA employed principal axis factoring with varimax rotation to identify and refine the
underlying factor structure. Factors were retained based on established statistical and theoretical criteria;
specifically, items with factor loadings >0.50 and communalities above 0.40 were preserved, while those
with substantial cross-loadings were excluded [25]. The extracted components displayed clear, interpretable
loading patterns consistent with the hypothesized theoretical framework, thereby supporting construct
validity. Reliability analysis using Cronbach’s alpha further confirmed the internal consistency of the
constructs. All variables recorded alpha values above the conventional 0.70 threshold, demonstrating strong
internal reliability [26]. These findings collectively affirm that the measurement instrument was both valid
and reliable, providing dependable results for subsequent analyses.

4. RESULTS AND DISCUSSION

This section analyses the findings of our research on students' perceptions of the effective use of
ChatGPT in virtual learning based on factors such as the attitude of the student, the perceived usefulness of
ChatGPT, and the perceived ease of use of the ChatGPT application.

4.1. Demographic characteristics

Out of the 1,104 respondents, the survey reveals a predominantly young student body, with over
81% aged 18 to 23, which is characteristic of undergraduate populations in Ghanaian universities. The nearly
equal distribution between those aged 18-20 and 21-23 suggests consistent enrollment across academic years,
with minimal attrition. The number of respondents per age is shown in Figure 2.

Age Distribution: Frequency vs. Percentage
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Figure 2. Age in years of respondents
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A higher proportion of male students (61.5%) is observed, consistent with trends in Ghanaian
universities, particularly in technology-focused fields. However, the presence of female students (38.5%)
points towards increasing gender balance in higher education. The number of respondents per gender is
shown in Figure 3.

Gender Distribution: Frequency vs. Percentage
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Figure 3. Gender of respondents

The survey sample consists entirely of students in their third (54.3%) and fourth (45.7%) years of
study. The even distribution implies consistent student retention through to the final year, reflecting program
stability and effective academic progression structures. The number of respondents per academic year is

shown in Figure 4.

Academic Year Distribution: Frequency vs. Percentage
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Figure 4. Academic year of respondents

The most popular academic programs are Bachelor of Business Administration (BBA) (18.1%) and
B.Sc. Accounting and Finance (17.2%), collectively representing over a third (35.3%) of the surveyed
students. B.Sc. Information Technology (16.5%), B.Sc. Accounting (13.8%), BA Public Relations (13.3%),
and B.Sc. Real Estate (12.8%) are also significant, each comprising between 12.8% and 16.5% of the student
population. B.Sc. Marketing is the least represented program at 8.3%. The academic mix is largely centered
around business-related fields (over 70%), alongside substantial representation from information technology,
public relations, and real estate. This combination signifies a university environment that values diverse
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disciplines and the growing convergence of technology and business studies. The number of respondents per
academic programs is shown in Figure 5.
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Academic Programme Distribution: Frequency vs. Percentage
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Figure 5. Academic programme of respondents

4.2. Descriptive analysis of technology acceptance model variables
4.2.1. Students' attitude towards ChatGPT

The result displayed in Table 1 depicts the students' attitude towards the ChatGPT application.
The results reveal a generally positive attitude toward ChatGPT use in distance learning. Mean (M)
scores ranged from 1.25 to 1.68 on a two-point scale (1 = disagree and 2 = agree), indicating that students
largely agreed with statements reflecting favorable attitudes. The highest mean (M = 1.68, standard
deviation (SD) = 0.47) for “ChatGPT will be compatible with smart devices I use in distance learning”
suggests strong confidence in its technological adaptability. Similarly, agreement that “the use of ChatGPT
is a trend during distance learning” (M = 1.62, SD = 0.49) and that “ChatGPT is a good idea to use”
(M = 1.60, SD = 0.49) demonstrates widespread acceptance and perceived relevance of ChatGPT in the
digital learning environment.

Table 1. Students' attitude towards ChatGPT

Question M SD
Incorporating ChatGPT into remote education seems likea 1.6  0.489
beneficial approach.
The adoption of ChatGPT appears to be a growing pattern  1.62  0.485
within online learning environments.
ChatGPT is expected to function seamlessly across the 1.68 0.466
digital devices | utilize for virtual studying.
Engaging with ChatGPT as a learning tool makes remote  1.56  0.497
education more enjoyable.
My interaction and cooperation with peers and instructors 154  0.498
have improved through ChatGPT.
I rely on ChatGPT to help me fulfil academic tasks given 143  0.495
by my instructors.
Using ChatGPT as a study medium has enhanced my 1.35 0.478
ability to grasp course content.
ChatGPT holds little appeal to me, as | find it lacks 1.28 0.451
engaging qualities.
| am unfamiliar with the proper way to operate ChatGPT. 125 0432

250
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Moderate means for “learning through ChatGPT is interesting” (M = 1.56) and “ChatGPT increases
collaboration with friends and teachers” (M = 1.54) indicate positive engagement. Though the lower mean
for “I complete assignments with ChatGPT” (M = 1.43) reflects that while students appreciate its usefulness,
they may limit its use to support rather than replace personal effort. The lowest means, “I can understand
better by learning via ChatGPT” (M = 1.35), “I am not interested in using ChatGPT because it’s not
interesting” (M = 1.28), and “I do not know how to use ChatGPT” (M = 1.25), show that disinterest and lack
of knowledge are minimal barriers.

These findings align with recent studies reporting that students perceive ChatGPT as a beneficial
and accessible learning tool that enhances engagement and efficiency [22], [27]. Similarly, Saif et al. [28]
found that positive attitudes toward ChatGPT correlate strongly with improved learning perceptions and
performance outcomes. Sevnarayan [29] further observed that distance learners view ChatGPT as an
innovative, interactive platform supporting flexible learning. Kim et al. [30] also found that artificial
intelligence tools with credible features foster better engagement and learning outcomes due to perceived
social presence. Collectively, the evidence confirms that students’ attitudes are largely favorable,
characterized by enthusiasm, perceived usefulness, and technological readiness, consistent with the TAM’s
premise that positive attitudes enhance adoption intentions.

4.2.2. Perceived usefulness of ChatGPT

The result displayed in Table 2 depicts the students perceived usefulness of the ChatGPT
application. With a sample size of 1,104, descriptive analyses indicated generally favorable perceptions of
ChatGPT within the context of remote education. The M scores on a two-point scale, where 1 represented
disagreement and 2 represented agreement, were clustered tightly between 1.65 and 1.66. This suggests that a
majority of students concurred that ChatGPT improves academic outcomes (M = 1.66, SD = 0.47), boosts
productivity (M = 1.65, SD = 0.48), reduces time expenditure (M = 1.65, SD = 0.48), and provides
educational benefit (M = 1.66, SD = 0.48). The small standard deviations imply a considerable degree of
agreement amongst the participant group.

Table 2. Students perceived usefulness of ChatGPT
Questions M SD

The integration of ChatGPT into virtual education is expected to  1.66  0.474
enhance my overall academic outcomes.
Utilizing ChatGPT within an online learning setup is anticipated 1.65 0.478
to boost my productivity levels.
ChatGPT has the potential to reduce the amount of time I spend  1.65 0.478
completing tasks during remote studying.
| consider ChatGPT to be a highly valuable resource throughout 1.66 0.475
my virtual learning experience.

In sum, the collected data illustrate a moderately optimistic viewpoint regarding ChatGPT's
pedagogical worth. Students seem assured of ChatGPT's capacity to support their academic endeavors,
but maintain some degree of reservation concerning its impact on productivity and temporal efficiency.
This observation is consistent with extant research indicating that students acknowledge ChatGPT's
ability to facilitate comprehension and efficiency while simultaneously advocating for prudence
regarding excessive dependency and ethical considerations [27], [29], [31]. Parallel outcomes from a
meta-analysis substantiated that the ChatGPT application has a moderate effect on educational
perspectives and complex cognitive processes [31]. The documented mean trend, therefore, mirrors
prevalent perspectives of measured optimism pertaining to generative artificial intelligence in tertiary
education, highlighting both an understanding of its academic advantages and an acknowledgment
of its functional constraints.

4.2.3. Perceived ease of use of ChatGPT

The result displayed in Table 3 depicts the students' perceived ease of use of the ChatGPT
application. Analysis of the data (N = 1104) indicates generally positive perceptions of ChatGPT’s
ease of use in distance learning. The M scores ranged from 1.56 to 1.73 on a two-point scale (1 = disagree
and 2 = agree), suggesting that most respondents agreed that ChatGPT is easy to use. The highest M score
(M = 1.73, SD = 0.44) for the item “The use of ChatGPT in the distance learning process will become
clear and easy to understand” reflects strong confidence in the platform’s learnability and intuitive design.
Conversely, the lowest mean (M = 156, SD = 0.50) for “Interactions using ChatGPT are more
flexible during distance learning” indicates slightly lower endorsement of its flexibility, though still
positive overall.
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Table 3. Students perceived the ease of use of ChatGPT
Questions M SD

Incorporating ChatGPT into academic tasks is anticipated to simplify the  1.57  0.495
overall remote learning experience.
As its application within virtual education grows, ChatGPT is expected 1.73 0.444
to become more straightforward and accessible to comprehend.
Engaging with others through ChatGPT offers greater adaptability and 1.56  0.497
convenience within an online learning environment.
Throughout my remote academic journey, | believe achieving 1.59 0.492
proficiency in navigating ChatGPT will come with relative ease.

The relatively low standard deviations (0.44-0.50) reveal a high degree of agreement among
students, reinforcing that ChatGPT is widely regarded as a user-friendly technology. These findings are
consistent with prior studies highlighting that students perceive ChatGPT as a tool that simplifies learning
tasks and enhances usability in digital environments [27]. Similarly, Saif et al. [28] found that perceived ease
of use significantly predicts students’ behavioral intention to adopt generative artificial intelligence tools for
learning. Sevnarayan [29] also noted that distance-learning students consider ChatGPT interactions easy to
navigate and conducive to autonomous learning. Collectively, the results suggest that the system’s simplicity
and accessibility contribute to positive user experiences, aligning with the TAM’s assertion that perceived
ease of use fosters technology adoption in educational contexts.

4.3. Regression analysis on the effectiveness of ChatGPT actual usage

The result displayed in Table 4 depicts the effects of attitude, perceived usefulness, and perceived
ease of use on the effectiveness of ChatGPT's actual usage in improving learning performance. The
regression model examined the influence of perceived usefulness, ease of use, and attitude on the
effectiveness of ChatGPT’s actual usage during distance learning. The model produced an R = 0.178 and
R? = 0.032, indicating that approximately 3.2% of the variance in ChatGPT’s effectiveness is explained by
three predictors. Although modest, this explanatory power is statistically significant (F(3,1100) = 11.995,
p <0.001), confirming that the predictors jointly contribute to explaining variations in ChatGPT
usage effectiveness.

Table 4. The Effectiveness of ChatGPT to improve learning performance
Dependent variable: effectiveness of ChatGPT actual usage

Model Unstandardized coefficients Standardized coefficients t Sig. 95.0% confidence
interval for B

B Std. Error Beta Lower Upper

bound bound

(Constant) 9.019 0.504 17.905 0.000 8.030 10.007

Usefulness -0.129 0.046 -0.088 -2.796 0.005 -0.220 -0.039

Ease of use 0.220 0.050 0.139 4.414 0.000 0.122 0.317

Attitude 0.092 0.024 0.114 3.839 0.000 0.045 0.140
R=0.178" R?=0.032  Adjusted R* = 0.029 F (3,1100) = 11.995 P =0.000

Despite the relatively low R? the model should be accepted because the F-test demonstrates
overall model significance (p <0.001), confirming that the predictors collectively influence ChatGPT’s
effectiveness [20]. The low standard error of the estimate and narrow confidence intervals indicate parameter
stability and reliability [21]. The statistically significant beta coefficients align with the TAM frameworks,
where ease of use and attitude are primary determinants of system effectiveness [28].

Among the predictors, ease of use (B = 0.139, p <0.001) emerged as the strongest positive
determinant, implying that students who find ChatGPT user-friendly are more likely to use it effectively.
Attitude (B = 0.114, p <0.001) also had a significant positive influence, suggesting that favorable perceptions
directly enhance the quality and productivity of ChatGPT use. Conversely, Usefulness (p = -0.088, p = 0.005)
exhibited a small but negative effect, implying that while students recognize ChatGPT’s benefits, higher
expectations of its usefulness may not necessarily translate into effective usage, possibly due to overreliance
or inconsistent application.

These findings align with the TAM, which posits that perceived ease of use and positive
attitude are key drivers of technology adoption [20]. Recent studies reinforce this pattern, showing that
user-friendly artificial intelligence tools foster sustained engagement and effective application in learning
contexts [27], [28]. Sevnarayan [29] similarly found that in distance-learning settings, students’ attitudes and
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perceived simplicity of ChatGPT strongly predict its productive use. Overall, the results confirm that while
usefulness alone may not guarantee effectiveness, students’ attitudes and ease of use perceptions are critical
to achieving meaningful educational outcomes with ChatGPT.

5. CONCLUSION

The findings substantiate the TAM’s assumptions by confirming that positive attitudes and
perceived ease of use underpin students’ willingness to adopt ChatGPT for academic purposes. Theoretically,
it expands TAM’s explanatory scope to encompass generative artificial intelligence-mediated learning,
highlighting affective and cognitive determinants of technology adoption. Practically, the findings suggest
that educators and institutions can leverage ChatGPT’s intuitive interface to promote student engagement and
autonomous learning while remaining cautious about overreliance. Despite its contributions, the study is
constrained by self-report bias and contextual boundaries within a single institutional setting. Future research
should triangulate quantitative findings with qualitative insights, examine cross-cultural variations, and test
causality between ChatGPT usage and learning outcomes. Investigations into ethical literacy, digital
competence, and instructor facilitation would further enrich understanding. Collectively, these insights affirm
ChatGPT’s emerging pedagogical promise and encourage evidence-based strategies for responsible
integration in tertiary education.
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