
Artificial intelligence (AI) tools such as ChatGPT and DeepSeek
are becoming more common in higher education. These tools
can support teaching and learning in many ways, including
generating study materials, helping with coding, offering
feedback, and creating personalised content. ChatGPT is widely
used because it produces fast and creative responses, making it
useful for general academic support. However, it sometimes
gives incorrect or shallow answers, which can reduce academic
quality if not carefully reviewed. On the other hand, DeepSeek R1
is a powerful open-source model that is good at complex
reasoning and solving advanced problems, especially in technical
fields. But it raises concerns about data security, national
regulations, and uneven access across countries. This paper
compares ChatGPT and DeepSeek in terms of performance,
educational use, and ethical risks. It discusses how these tools
can both help and harm student learning and critical thinking.
The main question is whether these AI models improve learning
or create too much dependency among students. By studying
their benefits and challenges, this research gives useful insights
for teachers, students, and policymakers on the future of AI in
education. It also suggests ways to use AI tools in a more
balanced and responsible way in academic settings.
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Introduction

The emergence of artificial intelligence (AI) technologies, particularly ChatGPT and DeepSeek, two contrasting
generative AI (GenAI) models, has precipitated significant transformations within higher education, yielding both
challenges and opportunities (Rasul et al., 2024; Swift, 2025). The increasing complexity of the educational
landscape is accentuated by the recent introduction of the DeepSeek R1 reasoning model, which presents novel
capabilities for data analysis and synthesis (DeepSeek-AI et al., 2025). Experts posit that ChatGPT and DeepSeek,
although differing in their operational logic, can function as complementary tools that enhance pedagogical
innovation (Young, n.d.). 

The application of these AI technologies in higher education is relevant to curriculum design, instructional
strategies, personalised learning, innovative assessment practices, and educational efficiency while also raising
ethical concerns such as bias, the digital divide, data privacy, and environmental impact (Rasul et al., 2024; Francis
et al., 2025; Popenici et al., 2023). Among AI tools, ChatGPT excels at producing varied, engaging content, including
exam questions, lesson plans, programming help, feedback, and streamlined assessments (Rajabi et al., 2024). To
remain current, it is also important to note that OpenAI recently released GPT-5, a long-awaited milestone that
enhances reasoning and multimodal capabilities. The free version of ChatGPT continues to run on GPT-3.5, while
the Plus (paid) plan provides access to GPT-4/4o, and a Pro tier extends to GPT-5, offering users differentiated
access to model capabilities. Nevertheless, a critical analysis of ChatGPT’s limitations is also highlighted, particularly
its susceptibility to inaccuracies and the simplification of complex scholarly concepts, which necessitates
comprehensive human review to uphold academic integrity (Rasul et al., 2024; Rajabi et al., 2024).

DeepSeek R1, on the other hand, is an open-source large language model (LLM) developed by a Chinese AI
company named DeepSeek. It has demonstrated strong performance in complex reasoning tasks while being
significantly more cost-effective than leading Western AI models (Gibney, 2025b). Its accessibility has led to its
integration into higher education, where institutions explore its potential for personalised learning, research
support, and automated assessment; however, concerns about data security and AI governance remain (Tutella,
2025; The Daily, 2025). While Case Western Reserve University in the U.S. has adopted a controlled approach by
hosting DeepSeek R1 on secure servers, Australian universities, including the University of Adelaide and UNSW,
have restricted its use due to national security risks (The Australian, 2025). These differing approaches highlight the
ongoing debate about balancing AI innovation with ethical considerations, content restrictions, and institutional
compliance with regulatory policies (The Australian, 2025; The Daily, 2025).

An analysis of the two cases presented above underscores the ethical implications of AI integration into academic
settings while recognising their tangible benefits. Although both ChatGPT and DeepSeek represent significant
advancements in AI-driven education, they differ notably in implementation, accessibility, and institutional
reception.

A comparative analysis of ChatGPT and DeepSeek remains highly valuable in this context, especially given the
proliferation of LLMs and the growing number of benchmarking studies. These two models represent distinct
technological, institutional, and epistemic frameworks rather than mere interchangeable chatbots. ChatGPT
continues to serve as the predominant reference point in higher education and discussions surrounding academic
integrity, influencing policy, assessment redesign, and institutional responses more than any other model (An et al.,
2025; Balalle & Pannilage, 2025; Dabis & Csáki, 2024; Rasul et al., 2024; Xia et al., 2024). 

In contrast, DeepSeek is not merely another LLM; it introduces a fundamentally different configuration through its
open-source architecture, lower cost, capacity for local deployment, optimisation for Chinese language use, and its
heightened relevance in data-sensitive educational and clinical contexts. This makes DeepSeek particularly
pertinent for inquiries about adoption, trust, and governance (Ju et al., 2026; Wang & Long, 2025). However,
DeepSeek also raises unique concerns related to semantic censorship, transparency, and ideological filtering, issues
that are often overlooked in standard performance-based comparisons (Qiu et al., 2026).

This is precisely why comparing these two models is theoretically more robust than simply adding another generic
LLM comparison: It allows scholars to explore whether variations in learning support, trust, readability, risks to criti-
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-cal thinking, policy implications, and evidentiary reliability stem solely from model performance or are influenced
by the broader political and governance frameworks in which these models are developed and implemented.

Therefore, this paper systematically investigates the intersection of AI, pedagogy, and cognitive development by
comparing the functionalities and applications of DeepSeek and ChatGPT. By assessing their impact on student
learning behaviours, we aim to determine whether they enhance the educational experience or foster an over-
reliance that may hinder intellectual growth. Ultimately, we aim to generate insights that will inform future practices
and policies regarding AI integration in higher education, culminating in the following research question: How do
the differing implementations and functionalities of ChatGPT and DeepSeek impact student learning outcomes and
intellectual development in academic environments?

The paper is structured as follows. The next section provides a general literature review on the role of AI in student
learning. This is followed by a comparative analysis of ChatGPT and DeepSeek. The following section highlights the
benefits of AI in higher education. After that, the study discusses the risks associated with the use of AI, including a
direct comparison between ChatGPT and DeepSeek. The next section proposes solutions to address the challenges
of AI integration in higher education. The final section concludes the study with suggestions for future research
agendas.

The role of AI in student learning in higher education 

The integration of AI in higher education has had a profound impact on student learning, particularly following the
introduction of ChatGPT in 2022 (Rasul et al., 2024). This transformative tool has improved student engagement by
providing research support and enhancing writing efficiency, in addition to facilitating personalised learning,
predictive analytics, automated assessment, and adaptive systems, among various other benefits (Bond et al.,
2024). Rajabi et al. (2024) emphasise the necessity of establishing clear institutional guidelines that advocate for the
advantages of AI while fostering critical thinking and originality among students. To ethically address these
concerns, the authors stress the importance of students learning to differentiate between the beneficial use of AI as
an aid in their learning processes and over-reliance that may impede their cognitive development. This shift could
ultimately transform learning patterns in higher education (Rajabi et al., 2024; Rudolph et al., 2025). AI in higher
education enhances personalised learning, student engagement, and automated assessments; however, it also
presents challenges to academic integrity through plagiarism and diminished critical thinking (Rasul et al., 2024).
The authors asserted that mitigating risks requires institutional promotion of AI literacy, educator training, and
ethical policies that align innovation with responsible AI application in educational contexts.

AI is transforming various aspects of higher education, especially in assessment methods and personalised
learning. More recently, ChatGPT introduced its Deep Research function, which autonomously conducts multi-step
web analysis and produces reports with citations. This capability offers students and faculty a tool for more reliable
inquiry and evidence-based academic exploration, complementing its existing generative functions. Xia et al. (2024)
highlight that GenAI enables automated assessments that not only promote self-regulated learning but also foster
academic integrity and offer real-time feedback. Despite these benefits, concerns about academic misconduct and
excessive reliance on AI-based evaluations call for a careful balance between human oversight and automated
grading processes. AI allows for adaptive learning by tailoring educational content to meet each student’s individual
needs, creating a more personalised and engaging learning environment (Bond et al., 2024; Xia et al., 2024). While
this shift enhances both accessibility and educational efficiency, it requires educators to develop competencies in AI
literacy to address ethical concerns, including bias and data privacy risks (Bond et al., 2024; Rudolph et al., 2023b).
Khan et al. (2025) stress that AI-driven innovations can reduce energy consumption, streamline administrative
processes, and improve the long-term sustainability of educational institutions. Additionally, AI enables predictive
analytics for student retention, helping universities identify at-risk students and implement timely interventions to
boost academic performance (Khan et al., 2025).

Nonetheless, the ethical dimensions of AI cannot be ignored. As Francis et al. (2025) argue, AI-driven decision-
making must be transparent, equitable, and free of algorithmic bias. The adoption of AI in higher education offers 
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both advantages and ethical challenges that warrant careful examination. AI technologies, such as GenAI, adaptive
learning systems, and predictive analytics, improve personalised education, streamline assessment processes, and
aid decision-making. However, these advancements also give rise to significant ethical issues concerning academic
integrity, data privacy, algorithmic bias, and the digital divide (Francis et al., 2025). The misuse of AI for plagiarism,
contract cheating, and automated content generation jeopardises the authenticity of student work and the
credibility of academic qualifications, highlighting the need for ethical AI frameworks (Balalle & Pannilage, 2025).
Moreover, algorithmic bias in AI-assisted grading and admissions systems can lead to unfair outcomes, especially
for marginalised student groups (Khan et al., 2025).

To ensure the ethical implementation of AI, higher education institutions (HEIs) must establish clear policies and
governance structures that promote transparency, fairness, and accountability in AI-driven processes (Bond et al.,
2024). This includes data privacy protections, as AI tools often collect and analyse vast amounts of data, raising
concerns about informed consent, security breaches, and misuse of personal information (Rasul et al., 2024).
Furthermore, accessibility disparities, where students from disadvantaged backgrounds have limited access to AI-
powered learning tools, risk widening the digital divide (Khan et al., 2025). Consequently, a balanced approach is
essential, integrating AI literacy training, ethical AI policies, and interdisciplinary collaboration, to ensure that AI
enhances education without compromising academic integrity or social equity (Francis et al., 2025).

Although research into the impact of AI on higher education is fairly new, it has developed at an exponential rate
within the last few years. Comparative studies of ChatGPT and DeepSeek have only appeared in the literature
starting in 2025. Nonetheless, the research is categorised into three themes:

Integration of AI into higher education: This is a consistent theme highlighting the ongoing interest in exploring
and refining AI tools for better educational outcomes.
Generative AI in language learning: This is a rising theme focused on harnessing the power of AI in supporting
language learning.
Student perceptions of AI in higher education: This is a novel theme that is emerging in tandem with the newly
available data. The integration of AI would not be effective without an understanding of the students’
perceptions.

Basic technical differences between DeepSeek and ChatGPT

At a foundational level, both ChatGPT and DeepSeek are categorised as “Large Language Models” (LLMs) (Jiang et
al., 2025). ChatGPT employs a dense transformer model enhanced by “reinforcement learning from human
feedback” (RLHF), which enables it to generate fluent and contextually relevant conversational outputs (Hakam et
al., 2024). In contrast, DeepSeek uses a “Mixture-of-Experts” (MoE) architecture that activates only the necessary
parameters for specific tasks, thereby improving computational efficiency, particularly in domain-specific
applications such as finance, healthcare, and education (Rahman et al., 2025).

DeepSeek R1 excels in advanced reasoning for numerical methods and operator learning, achieving high accuracy
in complex tasks; however, it experiences slower reasoning times and occasional implementation bugs. ChatGPT
o3-mini-high prioritises computational efficiency and delivers reliable code with minimal errors in scientific
machine-learning tasks, making it more adaptable for a broader range of applications, even if it has slightly lower
performance in specialised scenarios (Jiang et al., 2025). As noted by Manik (2025), DeepSeek is particularly
advantageous for developers focused on algorithmic or correctness-centric tasks. In contrast, ChatGPT serves as a
robust general-purpose tool that provides cleaner code and slightly better stylistic practices. Table 1 provides a
summary of the studies comparing DeepSeek and ChatGPT in terms of purpose, methodology, and key findings.
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Reference Purpose Method Key Findings

Jiang et al.,
2025

The study compares
reasoning-focused models
(e.g., ChatGPT-3.5-turbo,
DeepSeek R1, Claude 3
Sonnet) with general-purpose
models (e.g., ChatGPT-4,
DeepSeek V3, Claude 3
Sonnet) in their ability to
select suitable neural network
architectures and numerical
methods for complex ML and
scientific tasks.

Each model was tested with
identical prompts in a
controlled setting, focusing
on solution correctness,
reasoning quality, and
implementation fidelity.

Reasoning models significantly
outperform non-reasoning models
in scientific computing and ML
tasks. ChatGPT o3-mini-high
responds much faster to prompts
than others, including DeepSeek
R1.

AlAfnan,
2025

The study compares ChatGPT
and DeepSeek in terms of
business writing, composition,
and communication tasks.

The AI-generated content
was evaluated by three
experts for adaptability,
coherence, persuasiveness,
clarity, and grammatical
correctness.

ChatGPT outperformed DeepSeek
in tone modulation, audience
adaptation, and dynamic content
production, making it more
effective for creative and
persuasive communication. In
contrast, DeepSeek excelled in
grammatical accuracy, factual
consistency, and structural clarity,
making it better suited for formal,
standardised writing.

Wang et al.,
2025

This study compares the
feasibility of using LLMs to
automate computational fluid
dynamics (CFD) tasks in
OpenFOAM through
OpenFOAMGPT, with a focus
on performance, stability, and
cost-effectiveness.

Four LLMs, i.e., OpenAI GPT-
4o and o1, Qwen2.5-Max and
DeepSeek V3, were
compared in zero-shot
steering scenarios in
standard CFD cases to
evaluate their ability to
create valid solver
configurations, set
parameters, and run
simulations without retrieval-
augmented support.

ChatGPT (GPT-4o and o1)
demonstrated strong reasoning
and reliable simulation setup
generation despite high token
costs. Qwen 2.5-Max offers similar
capabilities at a lower cost, while
DeepSeek V3 has shown moderate
success but suffers from output
instability and limitations in
complex situations.

Table 1. Comparison studies on DeepSeek vs. ChatGPT.

Benefits of AI in higher education 

Enhanced learning experience
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Reference Purpose Method Key Findings

Albuhairy & Al-
Garaady, 2025

This study compares the
effectiveness of DeepSeek
and ChatGPT in detecting
and diagnosing errors in
second language (L2)
acquisition among South
Asian Arabic learners.

Using error analysis on non-
native Arabic sentences, the
models were evaluated for
their ability to detect
morphological, syntactic, and
semantic inaccuracies, with a
focus on L1 (first language)
transfer effects and the depth
of reasoning.

DeepSeek outperformed ChatGPT
in context-sensitive error
detection, particularly in
identifying word order transfer
errors resulting from L1 influence.
However, both models needed
fine-tuned prompts to detect
subtle semantic and sociolinguistic
errors, while ChatGPT provided
more instructive and
pedagogically relevant feedback.

Shakya et al.,
2025

This study compares the
performance of ChatGPT
o3-mini and DeepSeek-R1
in solving competitive
programming problems
from Codeforces.

Twenty-nine tasks, varying in
difficulty levels (easy, medium,
and hard), were defined to
evaluate both models in terms
of solution accuracy, memory
usage, and runtime efficiency.

Both models demonstrated similar
performance on easy problems,
but ChatGPT o3-mini significantly
outperformed DeepSeek-R1 on
intermediate tasks, achieving a
54.5% success rate compared to
18.1% for DeepSeek-R1. However,
both struggled with complex tasks,
highlighting the limitations of
LLMs in addressing complex
programming challenges.

Manik, 2025 This study compares the
Python code generation
capabilities of ChatGPT o1
and DeepSeek R1,
focusing on accuracy,
code quality, and
efficiency.

Using online judge coding
competitions, models were
evaluated on decision
accuracy (up to three trials),
code quality (Flake8/Pylint
scores), and runtime and
memory efficiency.

DeepSeek R1 achieved higher
accuracy, especially on algorithmic
problems, often passing on the
first try, while ChatGPT o1 showed
better code compactness and
slightly faster performance. Both
models showed comparable
efficiency and offered different
trade-offs for developers choosing
AI coding tools.

Mondillo et al.,
2025

This study compares the
diagnostic accuracy and
clinical reasoning
performance of
DeepSeek-R1 and
ChatGPT o1 in paediatric
decision support using
the MedQA dataset.

Both models answered 500
multiple-choice paediatrics
questions from MedQA under
controlled conditions, and
their responses were analysed
using accuracy measures,
Cohen’s Kappa, and statistical
tests.

ChatGPT o1 achieved significantly
higher diagnostic accuracy (92.8%)
than DeepSeek-R1 (87.0%) by
leveraging structured chain-of-
thought reasoning. Despite the
lower accuracy, DeepSeek-R1
offered greater adaptability and
accessibility, demonstrating
potential value in low-resource
clinical settings and mass use.

Table 1. Comparison studies on DeepSeek vs. ChatGPT. (cont.)
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Reference Purpose Method Key Findings

Aridan et al.,
2025

The study compares
post-launch public
interest in DeepSeek and
ChatGPT using Google
Trends data from
Indonesia and the
Philippines.

A quantitative analysis of
temporal and regional Google
Trends data was conducted to
assess public engagement
patterns and levels of interest
in both AI tools.

ChatGPT has seen consistently
higher public interest due to its
global reach, multilingual support,
and strong integration into
education and workspaces.
DeepSeek has shown occasional
increases, primarily in academic
and niche communities.

Chowdhury et
al., 2025

This paper compares
DeepSeek and ChatGPT,
focusing on their
architecture,
performance, ethical
implications, and
practical applicability.

Using standard Natural
Language Processing (NLP)
benchmarks, empirical tests,
and a literature review, the
models were evaluated for
language understanding,
reasoning, code generation,
response accuracy, bias,
transparency, and deployment
scalability.

DeepSeek demonstrates superior
adaptability and performance on
specialised NLP tasks by
leveraging domain-driven
optimisation and scalable
architecture. ChatGPT excels in
conversational AI with advanced
RLHF training, but both models
still face challenges in reducing
bias and ensuring ethical
transparency.

Table 1. Comparison studies on DeepSeek vs. ChatGPT. (cont.)
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Academic staff use ChatGPT for assignment and assessment design, student supervision, curriculum development,
and lesson planning, where it aids in automating grading, generating assessment questions, and providing
feedback, enhancing efficiency in education delivery (Rasul et al., 2023; Rasul et al., 2024). According to Rasul et al.
(2023), ChatGPT enhances the higher education learning experience by enabling adaptive, personalised, and
constructivist approaches. It delivers customised content and feedback based on learners’ prior knowledge,
fostering engagement and deeper understanding. Through interactive conversations, the tool promotes self-
directed, discovery-based learning, encouraging students to explore and question actively. By scaffolding learning
effectively, it supports higher-order thinking and addresses just-in-time needs. Ultimately, ChatGPT transforms
passive instruction into dynamic, student-centred engagement aligned with constructivist learning principles.
ChatGPT improves learning and teaching by generating customised educational content, summarising academic
texts, and assisting with writing in multiple languages. It helps students and educators by reducing workloads
through drafting and editing while engaging with complex topics. With strong performance on standardised exams
and potential in curriculum development, ChatGPT also enhances accessibility and learner support through its real-
time responsiveness (Rudolph et al., 2023a).

DeepSeek goes beyond the capabilities of ChatGPT by providing enhanced learning experiences in higher
education. It delivers transparent, step-by-step reasoning that emulates human tutoring, making complex subjects
more accessible for students (Wang, 2024). Its integration into university curricula, such as at Shenzhen and
Zhejiang Universities, promotes the development of AI literacy and critical thinking through hands-on interaction
with advanced models (Reuters, 2025). Educators gain access to cost-effective AI tools that enable them to create
personalised and engaging learning experiences. DeepSeek’s structured outputs encourage more profound
understanding and self-directed learning, aligning with contemporary, student-centred pedagogies (Milvus, n.d.).
DeepSeek AI enhances the learning experience for university students by promoting personalised, inquiry-based,
and constructivist approaches. Acting as an intelligent assistant, it provides contextual explanations, summarises
complex content, and offers real-time feedback tailored to individual research goals. This interactivity fosters
exploration and critical thinking, leading to deeper engagement and cognitive development. Additionally, DeepSeek
supports students within their “Zone of Proximal Development,” bridging understanding gaps while maintaining
autonomy and facilitating interdisciplinary collaboration and reflective academic practice (Cui, 2025).

DeepSeek R1, in particular, enhances learning by providing students with accessible and adaptable AI-driven
support across various areas, fostering a deeper learning experience. According to Swift (2025), its open-source
nature enables institutions to integrate AI tools without being tied to proprietary models like ChatGPT, creating a
more flexible educational environment. By leveraging DeepSeek R1, educators can personalise learning
experiences, enhance critical thinking through AI-assisted problem-solving, and help students refine their analytical
skills. The transparent reasoning sequences provided by DeepSeek R1, which offer a step-by-step outline of the
logic involved, primarily facilitated this. This fosters a well-thought-out and informed critical thinking process,
allowing learners to grasp the nuances of critical thinking and develop logical and analytical solutions to the
problems they encounter. This method equips learners with essential problem-solving skills. Additionally, its
adaptability ensures that universities remain technologically responsive, prioritising pedagogical effectiveness over
specific AI models (Swift, 2025). Ultimately, this approach enhances student engagement and academic outcomes.

Personalisation and accessibility 

GenAI is revolutionising higher education by enhancing personalisation and accessibility, making learning more
adaptive and inclusive. AI-powered tutoring systems like MATHia and Khanmigo provide real-time, personalised
feedback, while adaptive learning platforms adjust content based on students’ progress (Carnegie Learning, n.d.; C-
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-astro et al., 2023). AI automates assessments, refines learning materials, and tailors academic pathways to align
with career goals (Dempere et al., 2023; Khan & Okahana, 2024). Accessibility is also improving through AI-driven
technologies, such as speech-to-text tools for students with disabilities and real-time translation for non-native
speakers, expanding access to education globally (Floridi et al., 2018; Yanes et al., 2020). AI-powered chatbots
streamline student support, offering instant academic and administrative guidance (Lucien & Park, 2024). However,
ethical concerns such as algorithmic bias, data privacy, and over-reliance on AI must be addressed to ensure
fairness and responsible use (Akgun & Greenhow, 2021; Robert, 2024). Through strategic integration, AI holds the
potential to reshape higher education by offering tailored, effective, and equitable educational experiences,
equipping students to thrive in a future increasingly shaped by AI advancements (Rasul et al., 2024).

While both DeepSeek and ChatGPT can personalise their service, DeepSeek has an additional advantage due to its
open-source option. This allows users to customise the freely downloadable model with all the algorithmic
equations. Users can modify the model to perform tasks and train it to meet their requirements with a high level of
accuracy. DeepSeek enhances personalised learning by adapting content, assessments, and activities to individual
students’ cognitive profiles and preferences (Zhai, 2025). Using advanced reasoning and retrieval-augmented
generation, it offers tailored, context-sensitive support, which has been shown to boost student engagement,
motivation, and academic performance. Educators benefit from insights that facilitate targeted interventions and
reduce their workload. As an open-source model, DeepSeek promotes transparency and responsible AI use,
advancing equity and inclusivity in education by making personalised learning accessible in diverse, under-
resourced environments (Zhai, 2025). DeepSeek is becoming a significant tool in personalised learning, providing
educators with the capability to customise instruction, automate assessments, and engage students with interactive
content. Its advanced reasoning and open-source features promote critical thinking by enabling learners to follow
the AI’s transparent problem-solving approach (Wang, 2024). 

In contrast to DeepSeek, ChatGPT is not open-source, as OpenAI retains proprietary control to mitigate risks
associated with misuse and misinformation (OpenAI Developer Community, 2023). Although GPT models like
ChatGPT are highly advanced and capable of delivering accurate outputs across a wide range of general tasks, they
fall short in terms of extensive personalisation features (OpenAI, 2023). Nevertheless, the platform’s strength lies in
its accessibility to a vast and diverse array of knowledge domains, making it a valuable resource for general
inquiries and productivity support for students and educators in higher education. Additionally, effective, prompt
engineering allows users to steer GPT models towards greater levels of personalisation. For instance, educators can
craft prompts that direct ChatGPT to function as a course coach for first-year online MBA students grappling with
time management, offering suggestions for weekly planning strategies, motivational techniques, and reflection
prompts. This method provides tailored guidance that aligns with the user’s specific context (Khan, 2023).

Efficiency and productivity

Researchers have raised concerns about the over-reliance on AI and its potential negative impact on students’
problem-solving and critical thinking skills (Rasul et al., 2024). They also noted that ChatGPT is a valuable resource
for language learning, coding assistance, personalized education, and writing support. It offers services such as
grammar correction, translation, and AI-driven tutoring, which can enhance academic performance. This tool not
only promotes efficiency and productivity but also allows students and academics to focus their time and energy on
more advanced learning and applications that require higher-order critical thinking skills. Consequently, it does not
compromise the development of these skills and facilitates the mastery of foundational competencies through
more efficient and effective routines.

According to Kerimbayev et al. (2024), GenAI models such as GPT-4 and DeepSeek have shown significant promise
in enhancing student efficiency and productivity in higher education. These tools support the creation of
personalised learning content, automate feedback, and improve student engagement through interactive content
generation. For instance, GPT-4 and DeepSeek contributed to a 20–25% improvement in student comprehension,
indicating their effectiveness in supporting both cognitive and behavioural aspects of learning. Additionally, these
models ease instructors’ workloads by automating routine tasks such as assignment creation and assessment
feedback (Kerimbayev et al., 2024).
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DeepSeek provides benefits to academics in improving efficiency and productivity alongside students (Zhai, 2025).
Educators can access valuable insights from a large amount of educational data that is already stored in the system,
which helps them use effective teaching strategies and develop creative curricula (Rasul et al., 2024). For example,
teachers can quickly identify common misunderstandings among students, customise learning support to address
each misunderstanding, and create activities that address gaps in understanding. Additionally, pilot studies in
schools using similar AI tools have shown that these tools can reduce teachers’ workloads and improve teaching
effectiveness (Zhai, 2025). Similar benefits can be achieved in higher education by saving the time and energy of
educators and students. They have gained access to the DeepSeek models, which are customisable to meet their
specific needs since they are open-sourced. This technology facilitates and supports deep reasoning, as highlighted
in recent literature (Yang, 2025).

Research 

Integrating advanced AI tools such as ChatGPT and DeepSeek significantly enhances research activities within
higher education by academics and students, ultimately leading to more efficient and effective academic inquiry.
According to Gibney (2025a), various AI systems are pivotal in transforming research practices in this sector.
Notably, OpenAI’s o3 enables complex reasoning and detailed problem analysis, which are essential skills for
conducting thorough academic research. This capability allows scholars to engage deeply with intricate issues
relevant to their fields.

Although DeepSeek’s direct influence on academic and practical research is constrained in numerous studies, its
attributes, such as high accuracy and robust reasoning capabilities, suggest a noteworthy potential for application
within research contexts. For instance, Hu et al. (2025) conducted a comparative analysis testing DeepSeek-V3
against a standardised medical examination set. Their findings revealed that DeepSeek achieved an overall
accuracy of 72%, surpassing ChatGPT-3.5, which scored only 55.6%. This performance indicates that DeepSeek
excels in knowledge retrieval across various question types and subspecialties. Nonetheless, the study pointed out
that DeepSeek may still have limitations in addressing higher-order and complex reasoning tasks, indicating areas
needing further development. Additionally, DeepSeek is beneficial for higher education researchers, as it
synthesises information from a multitude of sources, streamlining the often labour-intensive process of conducting
literature reviews (Gibney, 2025a). This efficiency not only saves time but also enhances the quality of research
outputs, allowing academics to build on existing knowledge more effectively. 

Tuyen et al. (2025) acknowledge ChatGPT as both a significant phenomenon and a disruptor of research
methodologies within the field of tourism and hospitality research. They emphasise that ChatGPT has the potential
to revolutionise idea generation, enhance research methodologies, and improve data analysis techniques. Feng et
al. (2025) describe ChatGPT as a versatile research assistant in the field of finance. It proves particularly beneficial
for tasks such as coding support, textual analysis, model derivation, literature reviews, translation, and even chart
interpretation. The authors express an optimistic view of the productivity enhancements ChatGPT can bring;
however, they highlight potential concerns, including hallucinations, confirmation bias, and visual
misinterpretations, underscoring the need for ongoing human validation. Emerging evidence suggests that
DeepSeek’s value in research extends beyond mere answer accuracy; it also excels at facilitating information-rich,
clinically relevant, and methodologically sound knowledge work across various applied fields, including healthcare.
Notably, in the domain of mental health education, DeepSeek has produced the highest proportion of highly
comprehensive responses to common questions regarding depression. This highlights its particular significance in
contexts where both explanatory depth and thoroughness are essential, even if this advantage may reduce
readability for general users (You et al., 2026). 
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For example, in urology, the contributions of DeepSeek seem to be more qualitative than strictly technical. Although
it reportedly did not demonstrate significant superiority over ChatGPT-4.0 in terms of reliability, DeepSeek
produced higher-quality and more readable responses. This suggests that its value in research extends beyond
mere data analysis to encompass the communicative aspects of knowledge delivery, including accessibility and a
focus on patient-centred approaches (Cao et al., 2025). In the field of oral pathology, DeepSeek-V3 has
demonstrated remarkable potential as a pre-diagnostic research assistant, surpassing the performance of
ChatGPT-4o in most clinical scenarios. Furthermore, it generates significantly fewer fabricated references,
emphasising the importance of citation credibility as a key criterion for assessing the utility of LLMs in medical
research, rather than treating it as a secondary concern (Kaygisiz & Teke, 2025). Taken together, these studies
position DeepSeek as a potentially valuable research support tool, not only because it can retrieve and organise
domain knowledge, but because it appears capable of sustaining qualities central to serious scholarly and clinical
inquiry, including comprehensiveness, interpretive usefulness, communicative clarity, and source credibility.

GPT-4 and ChatGPT can efficiently create scholarly materials, including abstracts, literature reviews, and research
drafts, thereby reducing researchers’ initial workload and allowing them to focus more on critical analysis and
creativity (Qadhi et al., 2024). These tools also enhance literature analysis by quickly identifying trends and citation
patterns across large datasets (Kerimbayev et al., 2024). As previously shown, GenAI supports personalised learning
by adapting educational resources to diverse learner needs, thereby improving comprehension and engagement
(Kerimbayev et al., 2024). Despite ethical challenges, the responsible use of GenAI offers significant opportunities to
enhance the quality and productivity of academic research (Qadhi et al., 2024; Kerimbayev et al., 2024). We will
discuss the ethical changes in the next section of the paper.

Risks of AI dependency in higher education

Academic integrity and ethical concerns

Recent literature indicates that concerns surrounding academic integrity related to AI tools like ChatGPT and
DeepSeek are no longer viewed solely as a narrow issue of plagiarism. Instead, they are recognised as a broader
crisis affecting authorship, originality, authenticity, and the validity of learning. While the integration of AI tools such
as DeepSeek and ChatGPT in higher education presents transformative opportunities, it also introduces significant
challenges to maintaining academic integrity. As students increasingly use GenAI to complete their assignments,
ethical issues surrounding plagiarism and the authenticity of their work have come to the forefront (Rasul et al.,
2024; Batista et al., 2024). Key concerns include the risk of plagiarism, diminished authenticity of student
submissions, and an escalating reliance on AI-generated content, which ultimately undermines critical thinking and
original scholarship (Rasul et al., 2024; Batista et al., 2024).

In the context of higher education writing, ChatGPT blurs the line between a student’s original intellectual
contributions and AI-assisted production. It can engage throughout the entire composing process, ranging from
brainstorming and outlining to revising and refining, often in iterative ways that are challenging to identify and even
more difficult to interpret from a pedagogical perspective (Wang, 2024). This challenge is complicated by the
undeclared use of AI. Students may not disclose their use of AI assistance, not only due to dishonest intentions, but
also because of fear of repercussions, unclear policies, peer acceptance, and inconsistent enforcement. These
factors undermine transparency and erode trust in assessment systems (Gonsalves, 2024). Conceptual and review-
based analyses underscore this shift by positing that ChatGPT not only jeopardises the integrity of submitted work
but also calls into question the validity of assessments themselves. This concern arises when the use of AI disguises
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dependence, misrepresents genuine competence, or displaces students’ own reasoning and scholarly voice (Rasul
et al., 2024; Koo, 2025). 

The ethical landscape surrounding artificial intelligence applications in educational and research contexts is
increasingly complex, highlighting a duality of concerns associated with technologies such as ChatGPT and
DeepSeek. The literature underscores a spectrum of risks linked with ChatGPT, including hallucinations,
misinformation, and issues related to privacy and data security. These challenges extend to biases and fairness,
with implications for critical thinking and human judgment being jeopardised in favour of over-reliance on AI. Such
ethical dilemmas also manifest in research-writing environments, contributing to educational inequity, questionable
citation practices, and the potential erosion of scholarly integrity. Without robust governance through AI literacy,
transparency, and institutional policies, the integrity of academic efforts may be compromised (Tuyen et al., 2025;
Cheng et al., 2025). 

Conversely, research on DeepSeek, while narrower, reveals an equally pressing ethical profile characterised by
concerns about evidentiary reliability and authority in clinical domains. For instance, while DeepSeek-V3 has been
shown to outperform ChatGPT-4.0 diagnostically in oral pathology, both systems produced fabricated or redundant
citations, indicating that source credibility remains a primary issue within evidence-based frameworks (Kaygisiz &
Teke, 2025). Similarly, in urology, despite DeepSeek’s apparent advantages in readability and response quality, both
AI models fell short on ethical sufficiency, lacking robust documentation and the ability to provide authoritative,
contextually grounded advice (Cao et al., 2025).

Decline of critical thinking 

AI tools, such as DeepSeek and ChatGPT, offer convenience and efficiency but pose significant risks to the
development of critical thinking in higher education. As Rasul et al. (2024) highlight, these tools enable students to
produce polished assignments with minimal cognitive effort, undermining the deep engagement necessary for
critical thought. This overreliance can lead to reductions in attention span, memory retention, and analytical skills,
ultimately weakening intellectual growth. Salih et al. (2025) further argue that the ability of ChatGPT to deliver
seemingly coherent responses may result in students accepting information uncritically, promoting surface learning
where they fail to adequately assess, question, and synthesise ideas, which are core components of critical thinking.
Similarly, Combrinck and Loubser (2025) found that students whose work contained a higher proportion of AI-
detected content often exhibited a lack of genuine engagement with their learning, as demonstrated by superficial
or absent reflections on their use of AI tools.

Additionally, while Habib et al. (2024) illustrate that ChatGPT can enhance creativity, it simultaneously undermines
students’ confidence in their ideation skills, which are crucial for problem-solving and critical thinking. This decline
in creative autonomy threatens to foster dependence on AI rather than promoting original thought. 

Recent scholarship increasingly suggests that the degradation of critical thinking skills associated with ChatGPT
poses a substantial structural risk to educational paradigms, rather than a marginal consequence. Within the
context of university education, ChatGPT poses a risk of supplanting the very cognitive competencies that academic
learning endeavours to nurture, such as interpretation, synthesis, argument construction, evaluation, and reflective
judgment. The scholarly examination of AI-supported writing suggests that students habitually employ ChatGPT
from the inception to the conclusion of the writing process, including idea development and subsequent revisions,
thereby introducing a notable concern regarding the potential transfer of intellectual labour from the student to the
computational tool (Wang, 2024). 

The evidence surrounding DeepSeek is less extensive, yet it highlights a concerning, albeit subtler, trajectory of
critical decline. Unlike ChatGPT, which often faces criticism for facilitating shortcuts, DeepSeek poses a different
risk: It may undermine critical thought through its persuasive overconfidence. In medical contexts, DeepSeek
frequently generates outputs that are more readable, structured, and seemingly reasoned than those produced by
ChatGPT. This fluency can enhance user trust and diminish critical scrutiny of the response itself (Cao et al., 2025).
However, this apparent clarity is misleading. Research indicates that DeepSeek can still deliver under-referenced, c-
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-onceal underlying epistemic weaknesses (Cao et al., 2025; Kaygisiz & Teke, 2025). Consequently, while ChatGPT
endangers critical thinking by rendering it seem optional, DeepSeek jeopardises it by presenting flawed reasoning
as credible. The more polished the AI’s output, the greater the risk that students or professionals will accept it
uncritically. Collectively, the literature implies that both systems can erode critical thinking, albeit through distinct
mechanisms: ChatGPT through cognitive offloading, and DeepSeek through epistemic seduction.

Erosion of deep learning

GenAI tools like ChatGPT and DeepSeek are reshaping higher education; however, their uncritical use can hinder
deep learning. These tools often promote surface-level engagement, allowing students to bypass crucial cognitive
processes such as synthesis, analysis, and evaluation (Reiter et al., 2025). For instance, in programming education,
frequent reliance on AI chatbots has been found to negatively correlate with academic performance, as students
tend to depend on these tools for solutions without grasping the underlying logic (Lepp & Kaimre, 2025).

The literature indicates that the erosion of learning linked to ChatGPT is more thoroughly theorised and empirically
documented than that linked to DeepSeek, although both systems raise significant concerns about diminishing
intellectual effort. In higher education, ChatGPT frequently faces criticism for shifting students from active
knowledge construction to passive answer acquisition. Its ability to generate ideas, structure arguments, revise
prose, and even simulate explanations can inadvertently eliminate the cognitive struggle essential for genuine
learning. Research on AI-assisted writing reveals that students often use ChatGPT not merely to support their work
but to bypass challenging stages of thinking, creating a conflict between efficiency and true understanding (Wang,
2024). Broader reviews echo similar warnings, suggesting that habitual reliance on GenAI can undermine
independent effort, diminish metacognitive engagement, and weaken critical and reflective capacities if students
start to view AI output as a shortcut rather than an invitation for inquiry (Rasul et al., 2024; Bond et al., 2024; Francis
et al., 2025). More concerning, empirical evidence from programming education shows that frequent use of AI
chatbots correlates negatively with academic performance, implying that convenience may come at the expense of
lasting conceptual learning (Lepp & Kaimre, 2025). 

In contrast, the existing literature on DeepSeek has yet to directly address the issue of learning erosion in higher
education; however, it does highlight a subtler yet potentially equally serious concern. DeepSeek often yields more
readable, better-structured, and seemingly more reasoned responses than ChatGPT, particularly in clinical
comparisons (Cao et al., 2025). This superficial strength may inadvertently amplify epistemic dependence rather
than diminish it. While ChatGPT may lead students to outsource their effort, DeepSeek may encourage them to
outsource their judgment. Research in oral pathology and urology indicates that, despite DeepSeek’s appearances
of coherence and helpfulness, it can still produce responses that are weakly evidenced, insufficiently referenced, or
partially unreliable (Cao et al., 2025; Kaygisiz & Teke, 2025). The pedagogical risk is that enhanced fluency creates an
illusion of trustworthiness, which can deter learners from critically interrogating evidence, questioning
assumptions, or engaging in thorough verification. Collectively, the literature reveals a stark contrast: ChatGPT
primarily erodes learning through cognitive offloading, whereas DeepSeek threatens learning through fostering
persuasive overconfidence and uncritical acceptance. Both tools pose risks to learning, albeit through different
mechanisms.

In summary, both ChatGPT and DeepSeek promise significant benefits for higher education, but both tools face
valid challenges that may hinder their full potential. Table 2 highlights some of the key differences paving the way
for addressing the challenge of balancing the use of AI in academia.

Addressing the challenge: Balancing AI use in academia

AI as a learning aid, not a substitute

To effectively integrate GenAI tools like ChatGPT and DeepSeek into educational practices, it is crucial to position
them as complementary resources rather than substitutes for traditional learning methods. These tools can enhan-
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-ce the educational experience by providing personalised support, facilitating research, and encouraging critical
thinking (Al-Sharafi et al., 2023). However, students should be encouraged to use these technologies to supplement
their understanding and cognitive skills rather than relying on them exclusively. Educators should focus on guiding
students in leveraging these AI tools to foster engagement and deepen knowledge, emphasising the importance of
maintaining their intellectual independence. By promoting the idea that AI can serve as a helpful resource in the
learning process, providing insights or clarifying concepts, students can benefit from the advantages of technology
while still developing essential skills such as deep analysis, innovation, creativity, problem-solving, and critical
thinking skills (Gibreel & Arpaci, 2025).

Factor ChatGPT DeepSeek

Primary current use Language learning and
programming support

Language learning and educational
quality assessment

Main strengths Prompt feedback, interactive
learning, personalised support

Better conversational capabilities,
reported better accuracy, cost-
effectiveness, and stronger
predictive analytics

Main challenges Over-reliance by learners, academic
dishonesty, ethical concerns,
accuracy issues

Scalability, lack of and need for
more transparent models

Integration alternatives Supplementary tool in enhancing
traditional methods

Deep learning-based models used
for quality assessment, personalised
learning

Student perspective Effective but requires supervision
for improved accuracy

Generally preferred for language
learning due to better support and
accuracy

Table 2. Summary comparative table.

In higher education, the most significant pedagogical value of AI tools lies in their support functions, such as
brainstorming, providing formative feedback, clarification, and assisting with revision, as long as students continue
to engage in the core intellectual work themselves (Kim et al., 2025; Sousa & Cardoso, 2025). This distinction is vital,
as the literature cautions that when ChatGPT begins to replace tasks like interpretation, argument construction, or
problem-solving, it shifts from being a tool that supports learning to one that potentially undermines it. Empirical
evidence from programming education underscores this point: While AI tools can be helpful for assistance, an
increased reliance on chatbots has been negatively correlated with academic performance, indicating that
uncritical dependence may weaken lasting understanding rather than enhance it (Lepp & Kaimre, 2025). Similarly,
classroom experiences have shown that ChatGPT enhances understanding and retention only when accompanied
by substantial instructor oversight, validation mechanisms, and structured guidance; in essence, it functions most
effectively as a scaffold rather than as an independent tutor (Trindade et al., 2025).



Journal of Applied Learning & Teaching Vol.9 No.2 (2026)  

While empirical evidence from educational contexts regarding DeepSeek is not extensive, it does align with a
comparable fundamental concept. In comparison to ChatGPT, DeepSeek often delivers responses that are more
easily understood, complete, and ostensibly well-reasoned, thereby offering potential value as a supplementary
resource for explanations (Cao et al., 2025). Conversely, empirical studies suggest that DeepSeek’s generated
content might be deficient in its sourcing or completeness of documentation. Thus, it cannot be regarded as a
substitute for the judgment of experts or the verification by learners (Cao et al., 2025). Ultimately, scholarly sources
uniformly assert that the educational validity of AI tools, such as ChatGPT or DeepSeek, is contingent upon their
ability to foster human intellect, economise cognitive resources, and maintain rigorous human oversight.

Teaching AI literacy

As previously discussed, understanding when to use GenAI and when not to, as well as how to leverage it in
conjunction with human creativity, is a critical skill that must be taught and developed in students. These
competencies are integral to the graduate attributes of universities. Acquiring these skills and literacies is essential
for successfully navigating a future increasingly influenced by GenAI and general AI tools, which continue to gain
prominence. Many mundane tasks that require basic cognitive functions can be efficiently delegated to tools like
ChatGPT and DeepSeek. In contrast, more creative and innovative challenges, particularly those involved in
addressing complex problems, should remain the domain of humans. This approach will enhance human decision-
making and problem-solving abilities in the future. Therefore, university curricula should evolve to teach these skills
within the context of using these tools rather than completely replacing human cognitive activities.

Literature positions AI literacy as essential to the responsible educational use of both ChatGPT and DeepSeek. For
ChatGPT, AI literacy is framed as more than technical familiarity; it includes understanding AI’s capabilities, limits,
ethical risks, and the need to question outputs rather than merely accept them (Xia et al., 2024; He et al., 2024).
Students and educators, therefore, require explicit training in critical evaluation, disclosure, and balanced use so
that ChatGPT supports, rather than replaces, thinking (Rasul et al., 2024; Sousa & Cardoso, 2025). For DeepSeek,
direct literacy research is limited, but comparative studies imply that users need equally strong verification literacy
because readable, confident answers may still be weakly referenced or under-documented (Cao et al., 2025;
Kaygisiz & Teke, 2025).

One real-life example of leveraging ChatGPT and Deepseek, among other GenAI tools, alongside human creativity, is
found in the realm of marketing and advertising. These skills can be integrated into university curricula for these
subjects, enabling students to train in utilising GenAI tools to develop a foundational understanding of the market
and industry. This knowledge can then be applied within their own company’s context or a case study, drawing from
their personal experiences. This approach fosters the development of marketing skills, demonstrating how
effectively this information can enhance creative thinking to emotionally connect with customers and create
products and services that resonate with the target market, ultimately leading to greater satisfaction and delight.
While GenAI tools provide essential background information and research, human skills and creativity combine
these insights to fulfil innate human needs.

Policy and governance

Recent literature indicates that the policy and governance surrounding GenAI are more developed for ChatGPT
compared to DeepSeek. However, both technologies present important governance considerations for universities
and other institutions. In the realm of higher education, the governance related to ChatGPT is evolving to focus on
key areas such as transparent disclosure, course-specific guidance, academic integrity, privacy protection,
assessment redesign, and the promotion of AI literacy. This represents a significant shift towards more adaptable,
coordinated governance models rather than implementing blanket bans, fostering a more constructive approach to
integrating AI in educational settings (An et al., 2025; Dabis & Csáki, 2024). 

Universities are increasingly shifting from outright bans on ChatGPT and GenAI to governance models that
emphasise course-level transparency, academic integrity, staff guidance, privacy protections, and the promotion of
AI literacy (Dai et al., 2024; Ullah et al., 2024; An et al., 2025). Research indicates that effective governance hinges on 
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clear policies, tailored guidance for stakeholders, and adaptable assessment redesign, rather than relying solely on
prohibitions (Dabis & Csáki, 2024; Gupta & Nyamapfene, 2025). In contrast, the existing literature offers limited
direct evidence on university policies specifically related to DeepSeek; instead, its governance implications are
primarily inferred from concerns about evidentiary reliability, inadequate referencing, and issues of authority (Cao
et al., 2025; Kaygisiz & Teke, 2025). Although not directly associated with the higher education sector, Qiu et al.
(2026) demonstrate that DeepSeek engages in semantic-level censorship, in which politically sensitive content is
acknowledged in its internal reasoning yet omitted or softened in the final outputs. This underscores the necessity
for systematic auditing, transparency, and external oversight of such models. The implications of DeepSeek’s
semantic-level censorship are significant for university governance, particularly regarding how institutions address
and handle sensitive topics and politically charged issues within their frameworks. 

Universities must establish clear guidelines regarding the use of ChatGPT and Deepseek, for that matter, any GenAI
tools in academic work. These policies should address acceptable applications, ethical considerations, and potential
disciplinary actions for misuse of the system. This is critical in conjunction with the need to develop GenAI literacy
and promote appropriate use. Given the rapid advancements in efficiency and expertise afforded by these tools,
higher education students must acquire the essential skills expected of them in academic institutions. Skills such as
deep learning, critical thinking, creative problem-solving, effective decision-making, and advanced technical
capabilities are foundational to higher education. The integration of AI tools should not compromise the
development of these skills. 

Conclusion and research agenda

This paper explored the use and application of GenAI tools such as DeepSeek and ChatGPT within higher education,
presenting a complex interplay of benefits and challenges. Both tools have shown the potential to enhance student
engagement and learning outcomes through tailored support and innovative educational approaches. However,
their distinct functionalities and implementation practices also raise significant ethical concerns, including potential
over-reliance, data privacy, and the risk of diminishing critical thinking among students.

The paper suggests that the GenAI landscape is experiencing rapid advancements with the emergence of new tools,
such as DeepSeek, which introduce open-source technology that creates vast and limitless opportunities within the
field. The higher education sector, like other industries worldwide, has benefited from these developments but is
also facing their negative impacts. Furthermore, it is incumbent upon the higher education sector to equip students
with the new skills required in light of these technologies and to educate them on the ethical and responsible use of
these tools. Therefore, it is crucial to carefully develop policies and guidelines regarding skills development to
ensure that the new generation can use these valuable tools effectively and responsibly.

Future research agendas in AI and higher education should prioritise longitudinal studies to assess the long-term
effects on student learning and engagement. The comparative effectiveness of AI tools, such as DeepSeek and
ChatGPT, should be investigated across diverse contexts and industries. Ethical frameworks for AI use must be
developed to address issues like data privacy and bias. Additionally, research should explore innovative curriculum
designs that foster critical thinking and originality, as well as AI-driven assessment practices, faculty training, and
student attitudes towards AI. Cross-cultural comparisons and new pedagogical models integrating AI can further
enhance understanding and optimise their responsible integration into education.

As a final thought, the authors believe that while completely AI-enabled higher education solutions may not be on
the immediate horizon, the potential for virtual AI universities and transformative educational institutions is bright.
These innovations can redefine conventional roles, such as teaching, research, curriculum development,
educational training, and tutoring, taking these functions to new heights. A compelling future lies in blended
learning environments that harmoniously unite virtual and physical modes, guided by passionate educators who
harness GenAI tools to elevate educational effectiveness. These institutions need to embrace and collaborate with
these technologies, paving the way for a revolutionary approach to education that thoroughly assesses learning
outcomes across various subjects and courses.
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