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Abstract 

The aim of this study is to analyse how generative AI currently is used in higher education as 
well as how it can be effectively incorporated in the future as a tool for both teaching and 

learning. The study also seeks to suggest methods for integrating generative AI into course 
design and learning outcome assessment. To explore these questions, a literature review and 

an interview were conducted. The literature review focused on adapting courses to generative 
AI, the challenges that arise, and observed changes in student learning outcomes. We address 

the structural considerations of redesigning courses in an academic environment where 
educators find themselves balancing the clear efficiency benefits of generative AI with the 

institutional challenges it poses, particularly regarding assessment integrity and the risk of 

diminished student learning. 
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I. Background 

Heavy reliance on generative AI (hereafter, only AI) to complete assignments has been shown to 

inflate students’ self-efficacy, consistent with the Dunning-Kruger effect, while negatively 

predicting their actual academic achievement (Jia et al., 2025). As many university courses were 

developed before the recent “AI revolution”, they have not been adapted to account for AI as an 

accessible learning tool. As a result, current course designs and assessment methods appear 

unprepared for a context in which student performance may depend as much on their ability to 

use AI effectively as on their own independent knowledge. This raises new questions about how 

to evaluate student learning and competency in a fair and meaningful manner (Jia et al., 2025). 

The Dunning–Kruger effect describes how lower-performing individuals overestimate their 

competence due to limited metacognitive insight, as confirmed in empirical studies of students’ 

self-assessment accuracy (Kruger and Dunning, 1999; Knof et al., 2024). The findings highlight the 

importance of developing realistic self-assessment skills to support effective learning and goal-

setting (Knof et al., 2024). In the context of AI-enhanced education, one could argue that heavy 

reliance on generative AI without fostering metacognitive awareness could similarly inflate 

perceived competence while masking gaps in actual understanding. 

The aim and goal of this study is to analyse how AI (generative AI) currently is and, in the 

future, can be incorporated in higher education as a tool for learning and teaching. The study also 

aims to suggest possible methods on how to successfully incorporate AI in course design and 

learning outcome assessments. To explore these issues, a literature review and an interview have 

been conducted focusing on the use of AI in higher education, its challenges, and as well as 

observed changes in student outcomes. The interview was conducted with JanFredrik Olsen, a 

senior lecturer in mathematics at Lund University with practical experience of adapting courses to 

the use of AI. 

I.1. Current use of AI in higher education 

To give a some context about the current use of AI in higher education we consulted three surveys, 

two done in Sweden (Wackenhut et al., 2025; Internetstiftelsen, 2025) and one in England 
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(Freeman, 2025). One of the Swedish surveys, done by researchers at the University of 

Gothenburg between late 2024/early 2025 (Wackenhut et al., 2025), showed that 80% of students 

reported using AI on their courses and educational work, whereas over 90% reported having used 

AI at least once. Regarding the frequency of use, more than half of the surveyed students reported 

using AI ’sometimes’ or more often (Wackenhut et al., 2025). 

Another study that surveyed Swedish students over the age of 18 (Internetstiftelsen, 2025), 

showed that over two thirds of students used AI for their studies. For working professionals over 

the age of 18 almost half of them (48%) reported the use of AI in their daily jobs 

(Internetstiftelsen, 2025). 

A UK survey, which sampled over 1000 undergraduate students in 2024 and 2025 found a surge 

in the use of AI from 63% in 2024 to 92% in 2025 (Freeman, 2025). If we take a look at the 

percentage of students reporting using AI for assessments specifically the surge goes from 53% in 

2024 to 88% in 2025 (Freeman, 2025). 

Despite the prevalence in its use among students, only 20% of teachers report active 

integration of AI into their courses and teaching activities (Wackenhut et al., 2025). However, most 

teachers (88%) have used AI at least once and 83% of them are familiar with the concept 

(Wackenhut et al., 2025). Therefore, we find that despite AI being widely use by students and a 

majority of teachers finding it useful and are aware of how it works, it is fairly uncommon to see 

AI being integrate in courses. 

I.2. Literature review 

In an interview conducted by Bloomberg TV, the Arizona State University president Michael Crow 

referred to AI as a "hyperspeed calculator that provides the most probable answer" (Crow, 2025). 

He claimed that if an AI system can ace a test, it means that the question and answer complexities 

must be enhanced and perceives AI as a way to accelerate, broaden and speed up the process of 

learning. The previous way of learning was conducted "too much in a regimented and 

industrialised way", but with the rise of AI, education is forced to focus on asking the right 

questions rather than finding the right answers (Crow, 2025). 
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I.2.1. Course adaptation and implementation details 

The solution presented by Crow centers on transforming the educational model from one focused 

on transmitting fixed knowledge to one centered on creating highly adaptive "Master Learners" 

(Crow, 2025). Crow advocates for specific structural changes to enable for the development of 

interdisciplinary skills (combining a broad perspective with a crucial technical skill), skills 

integration in order to acquire diverse adaptive skills outside of their main major, and a grounded 

foundation in core subjects (Crow, 2025). 

In the paper Responsible Adoption of Generative AI in Higher Education: Developing a “Points 

to Consider” Approach Based on Faculty Perspectives (Dotan et al., 2024) the authors discuss 

structural features of adapting a course to the use of AI. It is here stated that when developing 

curricula and courses the faculty must consider and decide regarding when it is appropriate to 

transition to the use of AI, including whether the use of AI will enhance learning or if AI itself 

should be a learning objective (Dotan et al., 2024). 

The integration of AI in higher education was found to significantly enhance teaching and 

learning, albeit a structured implementation plan is crucial to ensure this (Rao and Suhasini, 2025). 

The plan should include a detailed strategy for AI tools as well as training and support. Regular 

reviews of the effectiveness of AI tools are also needed and here the authors highlight the 

importance of peer learning at institutions (Rao and Suhasini, 2025). 

The use of AI tools could be an asset in teaching by providing immediate feedback on formative 

assessments to students which in turn would give the teacher more time to focus on, e.g., critical 

thinking and problem solving in their lectures (Rao and Suhasini, 2025). However, two studies 

(Dotan et al., 2024; Rao and Suhasini, 2025) identified concerns regarding increased workload for 

faculties incorporating AI into courses and other activities. Revising syllables and creating new 

assignment might take time that course responsible personnel currently do not have (Rao and 

Suhasini, 2025). 
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I.2.2. Student Outcomes and Impact (Observed Changes) 

In a study wherein AI integration was examined across five higher education institutions it was 

found that its use has contributed to higher average grades and increased student retention (Rao 

and Suhasini, 2025). These improvements were attributed to several factors, including enhanced 

comprehension, greater engagement, and the personalisation of learning materials (Rao and 

Suhasini, 2025). Their findings illustrate how AI-supported learning environments can positively 

influence students’ academic outcomes. 

Other studies further highlight advantages AI tools offer to students, including saving time, 

generating effective summaries, clarifying complex concepts through accessible and adaptable 

explanations, and providing personalised academic support, making them highly valuable in 

higher education (Freeman, 2025). Across multiple surveys, students report that using AI for 

assignments frees up time for meaningful learning rather than administrative or mechanical tasks 

(Freeman, 2025; Internetstiftelsen, 2025). For example, AI can scan a 30-page PDF in seconds to 

determine its relevance for an assignment, enabling students to focus more on understanding the 

material and less on searching for sources. Students also describe benefits such as increased 

inspiration, help with generating ideas, and feedback on written work. Those whose first language 

is not English or Swedish, as well as students with reading or writing challenges, frequently 

emphasise AI tools’ value as linguistic support tools (Wackenhut et al., 2025). 

I.2.3. Challenges, Ethics, and Integrity 

For students in higher education, AI acts like a highly specialised academic assistant, which can 

read and summarise textbooks instantly and explain complex concepts on demand. However, just 

like any powerful tool, its improper use is a temptation, and many users still look at it with 

apprehension, fearing that its efficiency may eventually replace them in the workforce instead of 

aiding them. From a teacher’s perspective, AI is often viewed with concern because potential risks 

to academic integrity and student learning can overshadow its benefits. As a result, teachers feel 

a need for clearer institutional policies and guidance on how to manage these risks while still 

taking advantage of the potential of AI (Wackenhut et al., 2025). 
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However, most students in higher education consider the use of AI a risk for being accused of 

cheating as well as reporting on false facts due to AI’s hallucinations (Freeman, 2025). Other 

common concerns include the impact that AI can have on their academic skills, making them more 

dependent on it and reducing overall learning capacity (Wackenhut et al., 2025). 

The unclear and changing institutional rules on the use of AI also contribute to the ’grey zone’ 

making it hard to determine on which contexts is AI use acceptable (Wackenhut et al., 2025). 

Other minor concerns include data accessibility and ethical issues. For example, the improper use 

of AI could lead to data security breaches, use of information without the authors consents and 

would have a negative environmental impact (Freeman, 2025). 

Teachers often use AI as a tool to reduce the time spent on administrative tasks and on grading 

assignments (Wackenhut et al., 2025). However, teachers find the drawbacks of the use of AI 

greater than the benefits. Among the most common reported drawbacks we have: cheating risks 

due to it being difficult, if not impossible, to detect or prove cheating; dependence and uncritical 

use of it by students; mediocre results when not double-checked by humans; inferior to human 

interaction and the lack guidance on how to integrate AI tools in courses (Wackenhut et al., 2025). 

There is no doubt that for both students and teacher, there is a stigma that comes with AI use, 

leading to feelings of anxiety, misjudgment, or a lack of trust from teaching personnel and students 

(Wackenhut et al., 2025). The AI ban that some teachers have implemented discourage students 

from its use (Wackenhut et al., 2025), but it is unclear the extent to which the students act 

accordingly. 

Teachers feel caught between the undeniable efficiency benefits AI offers (especially for 

preparation and administration) and the major institutional dilemma it creates regarding 

assessment integrity. They demand clearer, forward-thinking institutional policies and 

comprehensive training to address their professional uncertainty and mitigate the risks to student 

learning (Wackenhut et al., 2025). 
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II. Design 

A report published by the United States Office of Educational Technology highlights AI as a 

rapidly expanding set of tools that can support personalisation, increase efficiency, provide richer 

formative and more timely feedback, support diverse learners and inclusion whilst also posing 

risks related to bias, privacy, inequity, and diminished human judgment. Effective implementation 

requires educator involvement in both selection and classroom use, as well as policy guardrails 

that mitigate unintended consequences. The report emphasises that AI in education must 

prioritise human oversight and alignment with clearly defined learning goals whilst ensuring 

transparent and ethical data practices. It stresses that AI should augment rather than replace 

human expertise, with pedagogy guiding its role and technology serving as a supportive tool 

(United States Office of Educational Technology, 2023). 

II.1. The Interview 

Jan-Fredrik has adapted two of his courses in analysis for the use of AI. Here, a summary of the 

ideas from the interview is included. For the full interview, contact authors. 

Course Adaptation and Implementation 

The course adaptation demanded significant upfront time for course redesign, but the focus of 

instruction shifted. Being able to trust the AI to cover detailed, technical information has offloaded 

some cognitive stress. This shift allows for focusing on nurturing the group and process-oriented 

aspects such as the "soul" of being a mathematician. In other words, how to think as 

mathematician. In his course adaptations, Jan-Fredrik is primarily trying to help students help 

themselves. It can be used as a tool for students to adapt teaching materials to get personalised 

explanations, like a tutor. Jan-Fredrik included a mathematics communication task in which AI was 

used to solve a difficult proof. The students wrote the solution in LATEX, and provided a reflection 

on whether they trusted the AI-generated proof. 

In the Higher Analysis course which he is the course responsible for, students were required 

to use AI to brainstorm a group project idea that connected to the course content. The assessment 
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of the course was altered to preserve traditional learning methods. The project required an in-

person conference. In the conference, students asked questions and defended their own findings, 

the setting made cheating with AI impossible. Seminars are designated AI free zones, which helps 

dispel the "illusion of learning" that AI can create. 

Student Outcomes and Impact (Observed Changes) 

After the integration of AI, students are more confident and aware of their own knowledge. It has 

also successfully provided essential support for students with anxiety issues, even enabling one 

student to perform well in an oral exam who was very nervous. AI can aid students with learning 

disabilities, such as converting voice recordings into structured bullet points for those with 

dyslexia and ADHD. However, over-relying on AI might only satisfy the surface-level, motivational 

aspects of learning. In this way, there is a risk of students falling into a "hole" and never finding 

their way out. Deep engagement with the necessary "boring stuff" might be lacking, which is 

particularly challenging and important for those students. 

Challenges, Ethics, and Integrity 

The greatest challenge encountered was initial student reluctance, as many students viewed AI as 

"evil" based on their high school teachers’ opinions. In essence, AI is a much "sharper knife" than 

previous tools. Students may be exposed to a lot of information and feel motivated, but this does 

not equate to genuine knowledge or skill acquisition. Using that analogy, students can accomplish 

much more, but it’s important to be cautious not to hurt themselves. 

II.2. Proposed Solutions 

Incorporating AI into a course works best when it is framed as a learning tool rather than a 

shortcut. Students benefit most when AI functions as a tutor—providing personalised 

explanations, examples, and tailored interpretations of the material (Van den Berg, 2024). For this 

to be effective, AI use should be embedded directly into the structure of the course, clearly linked 

to learning outcomes, tasks, and assessments so that interacting with AI becomes a natural and 

purposeful part of the learning process (Van den Berg, 2024). 
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Since AI fundamentally changes what students can produce and how they learn, teachers may 

need to refine their learning outcomes to clarify what students should be able to accomplish 

independently and where AI can appropriately support their work(Prather et al., 2025). Students 

likewise need guidance on how to use AI effectively and responsibly, including how to develop a 

critical stance toward AI-generated content. Frameworks such as the Paul–Elder model (Lee and 

Low, 2024) can help students evaluate AI responses, assess their reliability, and avoid spreading 

incorrect information. 

Introducing AI early in the course can also help reduce resistance. Many students have 

previously encountered AI in contexts where it was treated as “cheating,” and this perception can 

limit their willingness to engage with it constructively. Low-stakes assignments that require AI use 

early on can help build familiarity, confidence, and a shared understanding of how AI fits within 

the course’s expectations (Tsai et al., 2023). 

Clear rules about acceptable AI assistance are equally essential. Students should know when 

and how they are allowed to use AI and what forms of engagement are required to demonstrate 

their own understanding—for instance, through reflection questions, oral clarifications, or 

explanations of their reasoning. Assessment strategies may also need to adapt, shifting toward 

formats that make misuse difficult while making student learning more visible. This could include 

asking students to justify solutions, designing personalised or iterative tasks, or rewarding the 

learning process as much as the final product (from interview with Jan-Fredrik Olsen). 

Since AI is far more powerful than many traditional educational tools, both students and 

teachers may require training to ensure its use is meaningful rather than superficial. When 

implemented with care, AI can help create a more equitable learning environment, providing 

students who previously lacked personalised support with new opportunities to connect with 

course material and succeed (Van den Berg, 2024). 

Building on these principles, there are several concrete ways that AI can be meaningfully 

integrated into university teaching. One option is to begin the course with a dedicated training 

session in effective and responsible AI use. This could involve demonstrations of tools that 

summarise academic articles, identify relevant literature, or clarify research methods. Such 
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training should be paired with explicit boundaries that indicate when AI use is discouraged or 

inappropriate (Liu et al., 2024). 

Beyond introductory training, courses can embed AI more deeply by incorporating structured 

AI-based tasks. For example, students might use a tool such as Elicit to produce a one-page report 

on a selected topic and present it in class. Oral examinations can then assess students’ depth of 

understanding, while written assignments ensure continued engagement with course materials 

(Prather et al., 2025). 

A more advanced approach involves developing a course-specific chatbot. This approach if 

particularly valuable in fields like programming, where students often need immediate guidance. 

Inspired by models such as CS50.ai, a customised chatbot can act as a personalised subject-matter 

expert (Liu et al., 2024). Using AI, it can provide guidance without revealing full answers, adapt to 

updates in course content, and offer explanations that remain aligned with instructional goals. 

When embedded in a course’s discussion forum or Q&A system, the chatbot can respond to 

student questions in real time, with instructors reviewing its responses afterward to correct any 

potential inaccuracy. In this capacity, the chatbot serves as an automated tutor, offering prompt 

feedback, clarifying complex ideas, and supporting problem-solving across a wide range of topics 

(Liu et al., 2024). 

To maximise effectiveness, such a chatbot must be equipped with appropriate guardrails. 

These might include giving hints instead of direct answers, encouraging students to critically 

evaluate its suggestions, and reducing the risk of hallucinated content through the use of 

Retrieval-Augmented Generation (RAG) that grounds responses in validated course materials. 

With these safeguards in place, students may be less inclined to rely on unrestricted general-

purpose AI tools such as ChatGPT (Liu et al., 2024). 

The main limitation of this strategy is the substantial time and technical expertise required to 

develop and maintain a custom chatbot. For instructors who are less familiar with AI technologies, 

implementing such a tool can be challenging (Prather et al., 2025). Nevertheless, the potential 

benefits are considerable—functionally equivalent to adding several teaching assistants who can 

support students continuously throughout the course. 
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II.3. Pros and Cons of the Proposed Solutions 

Integrating AI into higher education offers clear pedagogical advantages whilst introducing 

significant challenges. Integrating AI into higher education and learning has been found to 

significantly enhance teaching and learning, resulting in higher student grades and increased 

student enrollment (Rao and Suhasini, 2025). In the interview with Jan-Fredrik he pointed out 

increased student confidence as a result from utilising AI in the learning process as well as positive 

benefits from using AI as a supporting tool in notetaking. Both research and Jan-Fredrik’s 

experience show that AI enhances personalisation, provides immediate formative feedback, 

increases student engagement, and supports equitable learning by providing students the 

possibility of generating on-demand explanations and/or examples. It can also free teachers from 

routine tasks, allowing more time for "higher-value interactions" such as coaching critical thinking 

and problem solving (Rao and Suhasini, 2025). 

However, notable drawbacks an the teachers’ side caused by AI includes substantial work 

required by educators to redesign courses, align learning outcomes and develop new assessment 

formats ensuring the academic integrity (Dotan et al., 2024). Jan-Fredrik stated that the workload 

could increase if you are adapting an already existing course but when it comes to designing new 

courses there is no significant differences in workload. From the student perspective, AI can act as 

a distraction and some students may initially resist using AI due to fear of cheating accusations. 

Furthermore, unresolved ethical concerns such as bias, privacy and over-reliance on 

automated reasoning remain. There is a need for clear institutional policies addressing and 

controlling the use of AI mitigating these risks (Wackenhut et al., 2025). 

II.4. The AI Fluency Initiative at Ohio State University 

Ohio State University has launched a so-called AI Fluency initiative which aims to embed AI 

education across its undergraduate curriculum to ensure that every student, starting with the class 

of 2029, becomes bilingual - fluent in both their chosen field of study and the effective application 

of AI within that field. Beginning in autumn 2025, AI concepts will be integrated into the required 

"General Education Launch Seminar" and as part of workshops in the required "First Year Success 
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Series". Rather than treating AI as a standalone technical skill, the initiative emphasizes that 

students should be able to think, work, and innovate fluently at the intersection of AI and their 

own discipline, while also understanding the ethical and societal implications of these 

technologies (Ohio State University, 2025). 

This initiative exemplifies how integrating AI education across curricula can prepare students 

to use AI thoughtfully within their disciplines. The approach aligns with our proposed strategies, 

illustrating how structured AI integration and skill development can support both competence and 

ethical use in higher education. 

III. Assessment and evaluation 

To evaluate whether the integration of AI is succeeding, student assessments should be 

redesigned to measure the skills and thinking that AI cannot easily replace. This involves shifting 

exams and coursework toward tasks that emphasise critical thinking, real-world application, and 

the ability to use AI as a learning tool rather than treating it as a threat. Assessments can include 

randomised questioning, project-based assignments, oral examinations, and activities where AI is 

intentionally incorporated into the process, requiring students to demonstrate how they apply, 

interpret, and build upon AI-generated output. By focusing assessment on problem-solving, 

reasoning, and the meaningful application of knowledge rather than artefacts produced in the 

learning process, teachers can more accurately determine whether students are developing 

higher-order competencies and AI literacy. This approach is strongly supported by research 

(Francis et al., 2025), highlighting the need to move beyond traditional testing methods to capture 

deeper learning in an AI-enhanced environment. 

Conclusively, whilst AI-enhanced course design can improve learning outcomes, its successful 

implementation into academia whilst ensuring the academic integrity depends on careful 

transparency, and institutional support. We conclude by asking AI about its opinion on this topic 

by creating an example of what can be considered as a "good prompt" (Inp1) and its resulting text 

(Out1) versus what can be considered as a "bad prompt" (Inp2) and its resulting text (Out2) to 

illustrate the importance of AI literacy when utilising AI and the difference between careful versus 

careless prompting in ChatGPT (OpenAI, 2025). 
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Inp1: Write a concise two-sentence conclusion for an academic paper discussing the integration 

of generative AI in higher education, emphasizing the need for transparency, thoughtful 

assessment practices, institutional support, and the maintenance of academic integrity. Out1: The 

integration of generative AI in higher education holds significant potential to enhance learning, 

but its effective use requires transparency, carefully designed assessment practices, and strong 

institutional support. Upholding academic integrity while fostering AI fluency ensures that both 

students and educators can engage meaningfully with these tools in a responsible and equitable 

manner. 

Inp2: Write a two-sentence conclusion about how AI should be used in universities, focusing on 

how it is better than human teachers and makes everything easier for students. 

Out2: AI should be embraced in universities as a superior educational tool, capable of providing 

instant, personalized guidance that surpasses the limitations of human teachers. By automating 

routine tasks and tailoring learning experiences, AI makes studying more efficient and accessible, 

allowing students to achieve their goals with greater ease. 

IV. Feedback Summary 

Most of the received feedback has been incorporated into the revised report, contact authors for 

details. The structure has been improved by moving the aim to follow the background section, 

and the theoretical framework has been strengthened through an expanded discussion of the 

Dunning–Kruger effect. AI fluency has been added as a dedicated subsection, and a reflective 

conclusion, including the AI’s perspective on the task, has been integrated into the Assessment 

and evaluation section. Terminological consistency has also been improved by removing 

inconsistent references to generative AI. 

Some feedback could not be fully addressed due to time constraints. This includes further 

condensing the section on teacher workload, clarifying or removing quotation-marked terms, 

expanding and better integrating the discussion on self-efficacy, and making some sections more 

concise overall. These points are noted as priorities for future revisions.  
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