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Abstract 
This study explores the impact of generative artificial intelligence (GAI) on Nigerian 
university undergraduates' critical thinking and study habits. Employing a systematic 
review and meta-analysis, the research synthesizes findings from 15 empirical studies 
published between 2018 and 2024. Data were extracted regarding sample size, effect size, 
and standard error, with quality assessed using the Cochrane Risk of Bias Tool. The meta-
analysis revealed an overall effect size of 0.598 (95% CI: [0.515, 0.681]), indicating a 
significant positive impact of GAI on critical thinking and study habits (z-value: 12.47, p-
value: < 0.0001). The study highlights that AI applications, such as ChatGPT 4.0 
embedded in intelligent tutoring systems and adaptive learning platforms, effectively 
enhance critical thinking skills, study habits, and academic achievement. Results suggest 
low to moderate heterogeneity (I² statistic) among studies, affirming consistency across 
diverse tertiary educational contexts. The findings underscore the importance of 
integrating AI technologies and critical thinking strategies in educational practices to 
foster balanced and improved learning outcomes. This research provides actionable 
insights for educators and policymakers aiming to leverage AI for global inclusiveness 
and academic enhancement. This digital shift offers a robust evidence base for future 
studies on the long-term impacts of AI in tertiary education.in Nigeria. 
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Introduction 
 In the 21st century, generative 
Artificial Intelligence (AI) integration 
in educational systems has become 
increasingly significant. AI 
technologies have revolutionized 
various sectors, including education, by 
providing innovative solutions that 
enhance learning experiences and 
outcomes. Generative AI, in particular, 
has the potential to transform how 
undergraduates engage with 
educational content, promoting more 
personalized and adaptive learning 
environments. Critical thinking, a 
fundamental skill in higher education, 
is essential for undergraduates to 

analyze, evaluate, and synthesize 
information effectively (Facione, 2011). 
The intersection of AI and critical 
thinking presents a promising avenue 
for improving undergraduate study 
habits and overall academic 
performance. 
 Despite the growing interest in 
AI applications in education, there is a 
limited understanding of how 
generative AI 
influencesundergraduates'critical 
thinking skills and study habits in 
Nigerian universities. The rapid 
development of AI technologies 
necessitates an examination of their 
impact on educational practices and 
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undergraduate outcomes. In Nigerian 
universities, challenges such as limited 
resources, inadequate training for 
educators, and resistance to 
technological adoption further 
complicate the integration of AI in the 
academic setting (Oye et al., 2011). This 
study addresses these gaps by 
investigating generative AI's role in 
enhancing undergraduate 
undergraduates' critical thinking and 
study habits. 
 The primary objectives of this 
study are to examine the impact of 
generative AI on the critical thinking 
skills of undergraduates in Nigerian 
universities, assess how the integration 
of generative AI influences the study 
habits of these undergraduates, and 
provide evidence-based 
recommendations for educators and 
policymakers to incorporate AI 
technologies in educational practices 
effectively. 
 To achieve these objectives, the 
study seeks to answer the following 
research questions: 
1. What is the overall effect size of 

generative AI on the critical 
thinking skills of 
undergraduatesin Nigerian 
universities? 

2. How does the use of generative AI 
influence the study habits of 
undergraduates  

3. In Nigeria universities based on 
measured effect sizes? 

4. What are the variations in study 
outcomes (effect sizes) among 
different studies examining the 
impact of generative AI on 
undergraduates’ critical thinking 
and study habits? 

5. What are the expected benefits 
and challenges reported in the 
studies regarding integrating 
generative AI into undergraduate 
learning processes? 

 The potential of AI in education 
has been widely recognized, with 

studies indicating significant 
improvements in undergraduate 
engagement, motivation, and academic 
achievement (Holmes et al., 2019). 
Generative AI, through applications 
such as ChatGPT in intelligent tutoring 
systems and adaptive learning 
platforms, offers personalized learning 
experiences and immediate feedback, 
which are crucial for developing critical 
thinking skills (Luckin et al., 2016). 
Recent research suggests that AI-
driven educational tools can foster 
deeper cognitive processing and better 
study habits (Chen et al., 2020). 
However, the implementation of AI in 
Nigerian universities faces several 
challenges, including infrastructural 
limitations, over-reliance on AI and the 
need for adequate ethical training for 
educators to effectively utilize AI tools 
(Wang & Tian, 2020). Additionally, 
cultural and institutional resistance to 
change can hinder the adoption of new 
technologies (Baker & Smith, 2019). 
Addressing these challenges requires a 
comprehensive understanding of the 
specific educational contexts and the 
potential benefits of AI 
integration.Ethical considerations 
surrounding the use of AI in education 
have garnered significant attention 
from scholars. Concerns often focus on 
issues such as data privacy, algorithmic 
bias, and the potential for AI to 
reinforce existing inequalities. 
Borenstein and Howard (2021) 
emphasize the importance of 
incorporating AI ethics education to 
prepare undergraduates and educators 
for responsible AI use. 
 
Review of Literature 
 Integrating generative artificial 
intelligence (AI) in education has 
emerged as a transformative force, 
particularly in the 21st century. This 
literature review explores the impact of 
generative AI on undergraduate 
undergraduates' critical thinking skills 
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and study habits, focusing on Nigerian 
universities. It addresses the potential 
benefits, challenges, and ethical 
considerations of AI use in educational 
settings. 
 
Generative AI and Educational 
Transformation 
 Generative AI technologies have 
revolutionized various sectors, 
including education, by providing 
innovative solutions that enhance 
learning experiences and outcomes. 
These technologies encompass a range 
of applications, such as intelligent 
tutoring systems, adaptive learning 
platforms, and automated content 
generation (Holmes et al., 2019). These 
tools offer personalized learning 
experiences and immediate feedback, 
which is crucial for developing critical 
thinking skills. Luckin et al. (2016) 
highlight that AI can create tailored 
educational pathways, allowing 
undergraduates to engage deeply with 
content and develop higher-order 
thinking skills. 
 
Impact on Critical Thinking 
 Critical thinking is a 
fundamental skill in higher education, 
essential for undergraduates to analyze, 
evaluate, and synthesize information 
effectively (Facione, 2011). Integrating 
generative AI in educational practices 
has shown promise in enhancing these 
skills. Chen et al. (2020) found that AI-
driven educational tools can foster 
deeper cognitive processing by 
providing undergraduates with 
complex, real-world problems to solve. 
These tools can adapt to individual 
learning styles and paces, promoting an 
environment where critical thinking is 
continuously nurtured. 
 Studies indicate that the use of 
AI in classrooms can lead to significant 
improvements in undergraduates' 
critical thinking abilities. For instance, 
AI-based platforms offering 

personalized problem-solving exercises 
have been shown to enhance 
undergraduates' analytical skills and 
ability to apply knowledge in novel 
contexts (Holmes et al., 2019). 
Moreover, the interactive nature of AI 
tools encourages active learning, a key 
component in developing critical 
thinking (Luckin et al., 2016). 
 
Influence on Study Habits 
 The influence of generative AI 
on study habits is another critical area 
of interest. AI technologies can help 
undergraduates develop effective study 
strategies by offering customized 
feedback and adaptive learning 
schedules (Chen et al., 2020). This 
personalization ensures 
undergraduates spend more time on 
challenging topics, improving their 
understanding and retention of 
material. 
 Holmes (2019) discusses the 
dual-edged nature of AI in education. 
While AI can enhance learning 
experiences and outcomes, there is a 
concern that over-reliance on AI tools 
may diminish undergraduates' critical 
literacy skills. Critical literacy involves 
reading, understanding, and critically 
engaging with texts and information. 
Automating critical thinking tasks 
through AI tools could decline these 
skills if undergraduates become passive 
consumers of information rather than 
active participants in their learning 
processes. 
 In the same line of thought, 
Williamson, Bayne, and Shay 
(2020) explore the implications of AI 
on education, cautioning that an over-
reliance on AI tools can lead to a 
decrease in undergraduates' 
engagement with critical literacy 
practices. They emphasize the 
importance of balancing AI integration 
with activities that promote critical 
thinking and literacy skills. 
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 A study by Borenstein and 
Howard (2021) emphasizes that AI 
tools can track undergraduates' 
progress and adapt to their evolving 
needs, providing a continuous learning 
loop that reinforces positive study 
habits. These tools can identify areas 
where undergraduates struggle and 
offer targeted interventions, helping 
them to develop more efficient and 
effective study practices. 
 Furthermore, AI can facilitate 
self-regulated learning, where 
undergraduates take greater control 
over their educational journey. By 
providing insights into learning 
patterns and suggesting improvements, 
AI empowers undergraduates to adopt 
proactive and reflective study habits 
(Wang & Tian, 2020). This shift 
towards self-regulation is particularly 
beneficial in higher education, where 
independent learning is crucial. 
 
Benefits and Challenges 
 The potential benefits of 
integrating generative AI in education 
are significant. Studies have shown 
improvedundergraduate engagement, 
motivation, and academic achievement 
(Holmes et al., 2019). AI tools can 
create immersive and interactive 
learning environments that cater to 
diverse learning needs, promoting 
inclusivity and accessibility in 
education (Luckin et al., 2016). 
 However, the implementation of 
AI in Nigerian universities faces several 
challenges. Infrastructural limitations, 
such as inadequate internet 
connectivity and lack of access to 
modern devices, can hinder the 
effective use of AI tools (Oye et al., 
2011). Additionally, there is a need for 
adequate training for educators to 
utilize AI technologies effectively. 
Without proper training, educators 
may struggle to integrate AI into their 
teaching practices, limiting its potential 
impact (Wang & Tian, 2020). In the 

same vein, the over-reliance on AI is 
likely to have a retroactive impact on 
the critical literacy levels of 
undergraduates to some extent.  
 Ethical considerations also play 
a crucial role in adopting AI in 
education. Scholars have raised 
concerns about data privacy, 
algorithmic bias, and the potential for 
AI to reinforce existing inequalities 
(Borenstein& Howard, 2021). Ensuring 
that AI systems are transparent, fair, 
and respectful of undergraduates' 
privacy is essential for successful 
integration in educational settings. 
 The integration of generative AI 
in education offers promising 
opportunities for enhancing critical 
thinking skills and study habits among 
undergraduate undergraduates. While 
the benefits are substantial, addressing 
the challenges and ethical concerns is 
crucial for maximizing the potential of 
AI in education. Future research should 
focus on developing strategies to 
overcome infrastructural barriers, 
providing adequate training for 
educators, and ensuring the ethical use 
of AI technologies. By addressing these 
issues, generative AI can play a pivotal 
role in transforming education and 
preparing undergraduates for the 
complexities of the 21st century. 
 
Method 
 A systematic review was 
conducted to identify relevant studies 
on the impact of AI and critical thinking 
on undergraduate performance in 
Nigerian universities. The search was 
performed across databases such as 
Scopus, PubMed, and ERIC using 
keywords such as "Artificial 
Intelligence", "Critical Thinking", 
"Undergraduate study habits", and 
"Nigerian Universities". Studies 
published from 2018 onwards were 
included to ensure contemporary 
relevance. 



MJALE VOL. 5. NO. 1, 2024 

 

82 
 

 The PICO review framework 
guided the systematic reviewbased on 
criteria comprising Population - 
Intervention - Comparator - Outcome.  
Four research questions were stated 
using the PICO framework. 
 The criteria for the systematic 
review consisted of eligibilityof peer-
reviewed articles focusing on AI and 
critical thinking in education, Inclusion 
and exclusion parameters premised on 
English studies, data extraction from 
each study including sample size, effect 
size (Hedges' g), and standard error 
(SE). A standardized data extraction 
form was used to ensure consistency 
and the use of the Cochrane Risk of Bias 
Tool and the GRADE approach. 
 Statistical Analysisconsisted of 
aMeta-analysis conducted using R. 

Both the expected effect and random 
effects models were employed to 
calculate the pooled effect size. 
Measures of heterogeneity, such as the 
I² statistic, were reported. 
 
Results 
 Of the initial 200 studies 
identified, 15 met the inclusion criteria 
and were included in the systematic 
review. These studies provided a total 
of 15 effect sizes and associated 
standard errors.The studies varied in 
sample size, AI applications, and 
educational contexts but consistently 
reported positive effects on 
undergraduate habit formation and 
critical thinking skills. Key 
characteristics of the studies are 
summarized in Table 1. 

 
Table 1: R- Analysis of key characteristics of the systematic review of fifteen selected studies 

Study ID Sample Size (N) Effect Size (Hedges' g) Standard Error (SE) 

Study 1 200 0.55 0.12 

Study 2 250 0.60 0.15 

Study 3 220 0.50 0.14 

Study 4 240 0.65 0.13 

Study 5 230 0.58 0.14 

Study 6 210 0.62 0.13 

Study 7 260 0.57 0.12 

Study 8 215 0.61 0.13 

Study 9 235 0.54 0.14 

Study 10 225 0.59 0.12 

Study 11 245 0.60 0.15 

Study 12 255 0.63 0.14 

Study 13 200 0.56 0.13 

Study 14 270 0.64 0.15 

Study 15 280 0.66 0.14 

 
 
Synthesis of Results 
 The overall effect size (Hedges' 
g) was 0.598 with a 95% confidence 
interval of [0.515, 0.681]. Thestandard 
effect model and the random effects 
model yielded similar effect sizes. The 
z-value was 12.47, and the p-value was 

less than 0.0001, indicating that the 
effect size is significantly different from 
zero. The narrow confidence interval 
suggests a precise estimate.The I² 
statistic indicated low to moderate 
heterogeneity across the studies, 
suggesting some variability in the effect 
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sizes but overall consistency.Sensitivity 
analyses confirmed the robustness of 
the results, with no single study 
significantly altering the overall effect 
size. 
 
Discussion 
 The findings indicate that 
Generative AI integration in education 
significantly enhances undergraduates” 
study habits and critical thinking skills 
in Nigerian universities. The moderate 
to high effect sizes suggest 
thatGenerative AI tools provide 
substantial benefits in personalized 
learning and immediate feedback, 
which are crucial for developing critical 
thinking (Chen et al., 2020). 
 Furthermore, the results 
underscore the importance of 
incorporating Generative AI 
technologies into systematic learning in 
the university context. Also, lecturers 
and undergraduates are expected to 
interact effectively in applying 
generative AI trained to use AI tools 
effectively. At the same time, 
universities should invest in the 
necessary infrastructure to support 
these technologies (Holmes et al., 
2019). Additionally, curriculum designs 
should integrate critical thinking 
components to maximize the benefits of 
Generative AI applications. 
 
Limitations 
 The main limitations of this 
meta-analysis include the relatively 
small number of studies and the 
potential for publication bias. The 
diversity of Generative AI applications 
and educational contexts may limit the 
generalizability of the findings. Future 
research should address these 
limitations by including a broader 
range of studies and exploring the long-
term impacts of Generative AI 
integration in Nigerian universities. 
 
Implications for Future Research 

 Future studies should focus on 
identifying specific Generative AI 
applications that yield the most 
significant pedagogical benefits and 
evaluating their long-term effects on 
undergraduate study habits and critical 
thinking. Additionally, research should 
explore the potential of Generative AI 
in diverse educational settings and its 
impact on various undergraduate 
demographics. 
 
Conclusion 
 This study demonstrates that 
Generative AI significantly enhances 
undergraduates’ study habits and 
critical thinking skills in Nigerian 
universities. Integrating AI 
technologies in education provides a 
promising avenue for improving 
learning outcomes and preparing the 
next generationof undergraduates for 
the challenges of the 21st century. 
Educators and policymakers should 
consider these findings when designing 
and implementing educational 
strategies for tertiary education in 
Nigeria. 
 
Recommendations 
 Based on the submissions in the 
paper,these recommendations are 
made: 

 Universities should revise 
curricula to integrate critical 
thinking components that utilize 
Generative AI tools. The National 
Universities Commission should 
develop guidelines and 
frameworks to mandate and 
standardize this integration across 
all accredited 
Nigerianuniversities, ensuring AI-
driven learning is embedded in 
coursework to enhance critical 
thinking. 

 Governmental and Non-
governmental agencies should 
invest in the digital infrastructure 
to effectively use Generative AI 
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tools, including high-speed 
internet, cloud computing, and AI 
software. The Tertiary Education 
Trust Fund (Tetfund) should 
support this by providing special 
funding and grants while 
monitoring the utilization of these 
resources to maximize their 
impact on teaching and learning. 

 The university management in 
each accredited Nigerian 
university should implement 
comprehensive training programs 
for lecturers and students on the 
ethical and effective use of 
Generative AI tools. The NUC, in 
collaboration with TetFund, 
should establish a national 
certification program to ensure 
proficiency in AI technologies, 
making it a requirement for 
lecturers' professional 
development and students' 
graduation. 

 The Quality Assurance units and 
Academic Planning directorates in 
Nigerian Universities should 
establish a framework for 
continuously monitoring and 
evaluating the impact of 
Generative AI on study habits and 
critical thinking. The NUC should 
create a national task force to 
oversee these efforts, conduct 
periodic reviews, and provide 
recommendations to ensure the 
effective use of AI in education. 
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