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1 Introduction 
Generative artificial intelligence (AI) is rapidly changing the way we work and learn. It is being adopted 
faster than any other technology before (e.g., Bick et al. 2024) and public sectors, including education, are 
purposefully embracing it (Chan and Colloton 2024). In education, generative AI offers many benefits. 
These include promoting inclusive learning, providing adaptive tutoring, and enabling automated 
assessments (e.g., Yu and Guo 2023). Despite its rapid adoption, considerable uncertainty remains about 
the effective and ethical use of generative AI also in teaching agricultural economics. Since there is no 
established blueprint for integrating generative AI tools into higher education, insights from best 
practices can help educators and students make better use of these technologies. 

Our study aims to evaluate the potential of a virtual tutor for exam preparation, which we tested 
with volunteer students in the undergraduate course Introduction to Agricultural Policy at ETH Zürich. 
The tutor is based on a large language model, ChatGPT-4.0. Students interacted with the tutor, filled out 
two anonymous surveys (before and after the interaction) and submitted their chat history in 
anonymized form for further analysis. The main questions of our case study were as follows: (1) How did 
students use the AI tutor? (2) How accurate was the information provided by the tutor? and (3) Did 
students find it helpful to learn with AI assistance? 

Previous research has shown different benefits and risks of generative AI in education. For 
example, large language models (LLMs) can be applied in agricultural economics for personalized 
tutoring, research support, and assisting nonnative speakers with language challenges (Kestin et al. 2024; 
Deng et al. 2025). They enable scalable learning experiences, especially in courses with diverse student 
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Abstract 
This study explores the integration of an AI-powered tutor into agricultural policy education at ETH 
Zürich to enhance the learning experience and provide insights into AI tools in higher education. Based 
on a large language model (ChatGPT-4.0), the AI tutor was designed to facilitate interactive learning 
about agricultural policy, specifically tailored to a textbook on Swiss agricultural policy. It provided 
functionalities such as concept clarification, summaries, knowledge tests, and open-ended discussions 
for undergraduate students. Over the course of the semester, 15 students used the tutor independently 
and for exam preparation. Analysis of student interactions revealed that 79 percent of the tutor’s use 
was for explaining and clarifying concepts, while 9 percent was for summaries and 4 percent for 
assessments. Students rated their overall satisfaction with the tutor as 3.8 out of 5 and perceived it as a 
supplementary learning tool. The results provide insights into the benefits, challenges, and ethical 
considerations of AI in education and highlight the potential for broader applications in other courses. 
The study contributes to the discourse on AI in higher education and guides the development and 
integration of AI-enhanced learning tools to improve student engagement and learning outcomes. 
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needs. The main advantages include enhanced access to knowledge and individualized learning, while the 
disadvantages involve risks like generating biased (e.g., Gallegos et al. 2024) or incorrect information and 
potentially reducing the development of key competencies like writing and critical thinking (Chan and 
Colloton 2024).  

Educators face additional concerns due to the capabilities of generative AI tools. In the agricultural 
sciences, previous research has shown that LLMs such as GPT-4 have the potential to pass major 
graduate admissions tests (Silva et al. 2023). Shear et al. (2023) found that AI-generated essay responses 
in agricultural and applied economics scored statistically significantly higher than those of the average 
student. They also found that teachers who had previous experience with dialogue-based AI were 13 
times more likely to accurately grade AI-generated essays than instructors with no previous exposure to 
the technology. So far, however, there is no research on the potential benefits and risks of using LLMs as a 
tool for exam preparation in applied (agricultural) economics. 

Here we developed a tutor capable of interactive exchange on basic concepts and implementation 
of agricultural policy, specifically tailored to the content of a textbook on Swiss agricultural policy 
authored by a member of the research team (Huber 2022). The tutor facilitated autonomous learning 
among undergraduate students of agricultural sciences and provided functionalities such as summaries, 
question-answering, knowledge tests, and open-ended discussions. We analyzed students’ interactions 
with the AI tutor in two surveys (before using the tutor and after the course exam) and chat logs 
provided by the students. Together, these empirical data offer insights into usage experiences, perceived 
benefits, and obstacles encountered. This provides insight into the effectiveness and challenges of 
integrating AI tools into educational settings.  

Our contribution provides educators and administrators with a blueprint to design a similar tutor 
and valuable insights into the implementation of AI-based educational tools, shedding light on the 
pedagogical benefits, ethical considerations, and practical challenges associated with their use. 

2 Methods  
This section presents background information on the course evaluated and introduces our 
methodological approach, including the prompt and template used to create the tutor. 

2.1 The Course 
The course Introduction to Agricultural Policy (751-2312-00L) at ETH Zürich focuses on understanding 
Swiss agricultural policy within an international context. It covers theoretical foundations, welfare 
economics, and the design of agricultural policies in Switzerland. The course consists of four main parts: 
international policy context, conceptual foundations of agricultural policies, organization of Swiss 
agricultural policy, and the political economy of policy processes. It includes a written exam and provides 
3 credits based on the European Credit Transfer and Accumulation System (ECTS). It is a yearly course 
conducted in German and is targeted toward students in agricultural and environmental sciences. 
Students in the course are (usually) undergraduate students in agricultural sciences. In spring 2024, 41 
students were enrolled in the course but only 38 took the exam and received credits for participation. 
Students in the course have a background in natural sciences (mathematics, physics, and chemistry), 
agronomy, and economics. Thirty-one of the students that took the exam were from the fourth semester 
in agricultural sciences at ETH. Twenty-three students were female (60 percent).  

2.2 Participant Recruitment and Surveys 
The potential participants of the study were limited to students enrolled in Introduction to Agricultural 
Policy. They were invited to participate in the lecture and via Moodle, the learning management system 
supported by ETH Zürich. The students received an introduction to AI in general and the tutor in 
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particular in a 45-minute lecture. Specifically, students were instructed how to use the tutor and were 
informed about potential risks. For example, students might rely too much on the technology and neglect 
some aspects of preparation not prioritized by the tutor. Another potential risk related to learning 
outcomes is that LLMs might “hallucinate” or give inaccurate information, which could have a negative 
impact on students’ performance assessment. To minimize these risks, we sensitized the students to 
these aspects with a presentation, which included information on how the technology works, a 
demonstration on how different  outputs to the same input can be (across and within LLMs), prompting 
advice, an assessment of strengths and weaknesses across a selection of academic tasks, and an 
explanation of the tutor’s prompt. Finally, the participants were informed about data protection in 
connection with an Open AI account. They were asked not to share any sensitive data with the model, as 
their data may be used for further training of the model. Students could confirm or decline their 
participation in the study via a Moodle survey. All students who decided to participate were provided 
with a consent form (see the Ethical Clearance document in Supplementary Material A) and were 
compensated for the subscription fee to ChatGPT-4.0 for 2 months (i.e., the period for exam 
preparation).1 As a result, there was no incentive for students not to participate in the study because of 
financial reasons. Students could request more detailed information or cancel their participation at any 
time. Of the students in the course, 22 signaled their willingness to participate in the survey, 19 signed 
the declaration of consent, and 15 filled in both surveys and shared their chats for the analysis. The 
number of female students participating in the study was slightly higher than those participating in the 
course (i.e., 10 out of 15, 66 percent, compared to 60 percent for the course as a whole). Four of the 15 
students were not studying agricultural sciences in the fourth semester. This means that the interest in 
the tool of the students who volunteered for the course was higher than their share in the total course 
(26 percent compared to 18 percent). However, these students were in the same stage of their bachelor’s 
program. All students were from Switzerland. Our study had been approved by the ETH Zürich Ethics 
Commission (EK 2024-N-140). Importantly, from an ethical point of view, the use of the tutor was 
voluntary. Students were not graded or given academic credit for using the AI tutor.  

We conducted two anonymous surveys on Moodle with Microsoft Forms (see questionnaires in 
Supplementary Material B). The first survey was administered in May 2024 and the second in June 2024. 
The second survey was filled in by the students after the exam but before receiving the grades from their 
exam.  

2.3 Tutor’s Setup 
The tutor is an example of retrieval-augmented generation (RAG). It is based on an open access book written 
by the lecturer of the course (Huber 2022) and a prompt (see Table 1). The book provided the tutor with 
factual information that students were most likely to need, which could easily be retrieved by the tutor. 
Since the book was open access, it could be shared with the LLM even without data protection provisions. 
Technically, the tutor was implemented as a custom GPT: ChatGPT-4.0 allows the creation of single-purpose 
RAG tools, which can be shared with other users.2 We wrote the prompt, uploaded the book, and shared the 
link to the tutor with the students, who could start a conservation without any further setup. 

As recommended by Mollick and Mollick (2024), the prompt included a persona, a goal, stepwise 
instructions, and sundry rules about behavior. Table 1 provides details about the instructions. The 
commentary column reflects on the effectiveness of the prompt based on the students’ interactions. These 
insights can help other researchers conceptualize and prompt effective behavior patterns for tutors. 

 
1 At the time of our study, the custom GPT function was only available in the paid version of ChatGPT-4.0. This function is now 
available free of charge in more recent versions of ChatGPT.  
2 At the time of our study, only ChatGPT supported model customization for task-specific bots. Since then, similar features have 
been introduced by other LLM platforms, such as Gemini (Gems) and Copilot (Agents). 
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Table 1. Instructions for the AI tutor for exam preparation and their implementation 

Purpose Instruction Commentary 

Background   

Persona, users, goal, 
key context 

You’re a helpful and supportive tutor for 
master’s students at D-USYS at ETH Zürich. 
Students are preparing for an exam from the 
book “Einführung in die Schweizer 
Agrarpolitik” (Introduction to Swiss 
agricultural policy). You will help students 
prepare for the exam by checking their 
understanding of key concepts and their 
connections as explained in the book and 
leading them to a detailed and 
comprehensive understanding of the topic. 

These key elements help the 
LLM provide more tailored 
responses. Note: By aiming for a 
higher level of learning (master 
instead of bachelor), we sought 
to increase the tutor’s precision 
and attention to detail, enabling 
them to provide more nuanced 
and sophisticated responses. 

   

Sequence of Interaction  

Step 1. Introduction 
and scope 

Start the conversation by introducing 
yourself and asking the student what they 
would want to focus on. Check whether they 
want to test their understanding of a single 
chapter (or a few of them) or the whole 
book. Wait for an answer. If they pick a 
single chapter, review that in the uploaded 
document and make sure you can recall all 
the details accurately. It’s imperative that 
you don’t make up any details but base your 
answers on the content of the book.  

This instruction was 
consistently followed by the 
tutor if the student started with 
the predefined conversation 
starter (“Wie kannst du mir 
helfen?”, which translates to 
“How can you help me?”), but 
the tutor opted out of this step 
(correctly) if the student started 
with a specific question. This 
choice helped keep the 
conversation more natural. 

   

Step 2. Background 
knowledge 

After the goal setting, check the student’s 
background knowledge on the topic of their 
choice and identify gaps they need to fill. Ask 
only one question at a time. Never answer 
your own question in the same turn as when 
you ask the question. If the student cannot 
answer, ask another leading question to help 
the student find the answer, but don’t 
provide the answer to them until they have 
tried at least twice. Occasionally ask the 
student to summarize the new learnings. On 
the basis of their summary, assess their 
understanding and identify what needs to be 
the next learning goal. Provide constructive 
feedback on their progress. 

This step was mostly skipped 
because students typically 
wanted to ask very specific 
questions rather than let the 
tutor guide them through the 
learning process. Since students 
did not have a lot of experience 
with AI tutors yet, they tended 
to use them more like an 
encyclopedia rather than a 
digital teacher.   
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Table 1 Continued 

Purpose Instruction Commentary 

Step 3. Quizzes To vary the learning process, you can 
occasionally ask the student whether they 
want to take a quick quiz to assess their 
progress so far. If they say yes, ask them five 
questions that can be answered on the basis 
of the material you have already covered. 
Use different question types and check the 
answers against the content of the book. 
Then give a brief assessment of the student’s 
responses. When giving feedback, be 
encouraging but also identify all errors. 

Quizzes were relatively 
frequently requested by 
students but rarely initiated by 
the tutor. Nevertheless, when 
the tutor quizzed a student, it 
followed the behavior pattern 
described here. 

   

Step 4. Ending the 
dialogue 

After every ten questions you ask outside of 
quizzes, ask the student if they wish to 
continue. If they want to finish the 
conversation, identify some next steps for 
their learning. Let them know if you think 
there are still gaps in their knowledge. Be 
supportive but forthcoming with your 
criticism.  

The tutor did not attempt to 
close a conversation at any time. 

   

Important rules   

Define behavioral 
rules for tutor 

Don’t let students deviate from the topics 
covered in the book. If they attempt to ask 
questions on different topics, bring the 
conversation back to the point. It is very 
important for the success of the student on 
the exam that you provide focused and high-
quality tutoring. Remember not to give the 
answers but lead the students to the right 
answer by asking the right questions. Teach 
in a Socratic manner. If the student requests, 
provide the page number from the book 
where they can look up some information. At 
the very end of a conversation, indicate your 
confidence level (on a scale of 1 to 20, where 
1 means “no confidence at all” and 20 means 
“total confidence”) regarding how sure you 
are you have only provided accurate 
information. Always respond in German. 

The tutor did not comply with 
these sundry rules. In two cases, 
students did go off topic, but the 
tutor did not nudge them back 
on track. Also, the tutor readily 
provided answers when 
students prompted it to. At no 
point did the tutor provide a 
confidence assessment. 
Linguistic compliance was 
seemingly high: as long as 
students initiated a 
conversation in German, it 
responded in German, but in the 
one case when a question was 
asked in English, the tutor also 
responded in English. 
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We collected chat transcripts from 15 students who had volunteered to share their interactions 
for a content analysis. We conducted a conceptual content analysis by quantifying and counting each 
student’s use of the tutor—such as generating summaries, mock exams and other activities—at the level 
of individual turns. Additionally, the tutor’s responses were evaluated for accuracy. Based on the 
instructor’s expertise, each response was classified as correct, ambiguous, or incorrect. All turns and the 
corresponding instructor assessments are provided in Supplementary Material D. 

3 Results 
Overall, students primarily used the AI tutor to clarify concepts and summarize course material. They 
engaged in short, focused chat sessions that reflected their initial learning intentions. While the tutor’s 
responses were largely accurate and well-received, occasional factual errors and limitations in handling 
ambiguous prompts revealed areas for improvement in system design and student prompting strategies. 
In the following, we describe our results addressing the three research questions: (3.1) How did students 
use the AI tutor? (3.2) How accurate was the information provided by the tutor? and (3.3) Did students 
find it helpful to learn with AI assistance? 

3.1 How Did Students Use the AI Tutor? 
Fifteen students submitted a total of 43 chat sessions, consisting of 296 individual turns (see 
Supplementary Material D for details). A “turn” is defined as a prompt from the student followed by a 
response from the AI tutor. On average, each chat session contained 6.9 turns, with the shortest session 
containing 1 turn and the longest session containing 38 turns. 

The most common type of student prompts were questions aimed at clarifying concepts and 
seeking definitions of terms, accounting for 233 out of 296 prompts i.e., 79 percent (Figure 1). These 
questions ranged in complexity from simple inquiries (“What is market failure?”) to more detailed 
comparison questions (“What is rent-seeking? How does it differ from the free-rider problem?”) and 
requests for examples (“Give an example of deadweight loss in the context of decoupled payments”). 
Notably, even when students submitted single-word prompts (e.g., “Extensobeitrag,” “targeting,” 
“tailoring”), the AI tutor was able to accurately interpret the prompt and provide relevant explanations. 

Summary requests accounted for 27 of the 296 prompts (9 percent) and were primarily focused 
on specific chapters, although students occasionally asked for summaries of the entire book. When a 
student requested a summary of a specific section (e.g., pages 151–157), the tutor was unable to locate 
the exact passage. However, when students asked for summaries of broader sections, such as chapters or 
subchapters, the tutor provided clear and accurate answers without difficulty. 

Although most of the prompts were focused on concept clarification and requests for summaries, a 
smaller proportion (11 out of 296, or 4 percent) were assessment-related prompts where students either 
asked the tutor questions or requested mock exam questions. For example, some students wanted to 
confirm their assumptions (“Do compensation and compliance have the same effect?”), while others used 
the tutor to test their knowledge (“Write me a mock exam”). Students who requested quizzes or mock 
exams tended to engage in significantly longer interactions than others. In addition, when the tutor 
offered to continue the assessment, these students consistently responded in the affirmative. 

Other types of questions accounted for 25 of the 296 prompts (8 percent). A smaller proportion of 
these requests aimed to elicit detailed explanations from the tutor, such as inquiries about policy changes 
related to innovations like vertical farming (“Are there efforts in Switzerland or abroad to change the 
definition of agriculture to promote innovations like vertical farming?”). In some cases, students followed 
up with requests for clarification (“Can you explain that again?” or “Can you simplify it for me?”). On one 
occasion, a student asked for a diagram to accompany an explanation of how taxes work, and the tutor 
responded with a text diagram. A few requests were for explanations of specific passages of text. This  
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category also included creative uses, such as when one student requested and received a podcast on 
direct payments (“Create an exciting expert discussion on the topic of direct payments that can be 
listened to as a podcast”),3 and another asked for flashcards. Occasionally, students asked nonsensical but 
technical-sounding questions (“Do tariffs or direct payments do more to decoupling agriculture?”). 

Overall, we found that students’ initial plans for using the AI tutor closely matched their actual 
usage patterns (i.e., there is no statistically significant difference between planned and actual time spent 
with the virtual tutor). However, students initially expected to spend more time with the tutor than they 
actually did (see Figure 1 in the Supplementary Material C).  

3.2 Accuracy of AI Tutor 
In terms of the accuracy of the information provided by the AI tutor, most responses were appropriate. 
However, several challenges were identified. First, in 11 out of 296 rounds (about 4 percent) the tutor 
gave incorrect answers, often depending on how the prompt was phrased. For example, several students 
asked for the definition of “decoupling,” which the textbook defines as the separation of price and income 
policies in the EU and Swiss agricultural systems in the early 1990s. The tutor often confused this concept 
with “decoupled payments,” sometimes giving the correct answer and sometimes the wrong one. 
Abbreviations also posed a challenge, as the tutor struggled to identify them correctly, even though they 
were explained in the textbook. Another problem arose when the tutor attempted to find information not 
found in the textbook by searching external websites, leading to errors. Finally, in one case the tutor used 
a student’s incorrect answer to answer a subsequent question. Second, the AI tutor found it difficult to 
distinguish between hypothetical examples of policy instruments and those currently used in Swiss 
agricultural policy. On four occasions, when the tutor was expected to provide an example of an existing 
policy instrument used in Switzerland, the tutor instead referred to hypothetical examples from the 

 
3 The AI tutor’s response is indeed an interesting and correct conversation (see Supplementary Material D). 

 

Figure 1. Students’ use of the AI tutor 
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textbook. Third, the tutor provided inaccurate or incomplete information in nine cases out of 296 turns. 
These problems often arose when the students’ prompts were unclear or ambiguously worded, resulting 
in answers that lacked clarity or depth.  

These errors and inconsistencies could largely be mitigated by providing clearer instructions to 
the AI tutor. In addition, the AI tutor provided correct answers on eight occasions by drawing on 
information that was not included in the textbook. This suggests that the tutor was able to obtain 
accurate details from external knowledge, although these responses were beyond the scope of the course 
material. 

Notably, the AI tutor did not comply with the prompt asking it to assess its confidence in its own 
responses. In retrospect, even the most advanced LLMs of the time lacked the capacity for true self-
reflection, a capability that was still in its early stages of development. Consequently, any confidence 
scores produced by the tutor would have been unreliable. We were therefore unable to assess the 
accuracy of the tutor’s self-assessment as originally intended.  

3.3 Perceived Helpfulness to Learn with AI Assistance 
The surveys indicate that students had generally positive attitudes toward using AI tools for learning, 
with an average rating of 4.13 on a scale where 1 represented “threat” and 5 represented “opportunity”. 
Students also tended to overestimate the amount of time they would ultimately spend interacting with 
the tutor.  

Within this positive context, students rated both the tutor’s effectiveness and their overall 
satisfaction at 3.9 and 3.8, respectively (Figure 2), on a scale of 1 (not at all effective/satisfied) to 5 (very 
effective/satisfied). They perceived the course as tailored to their individual learning needs, giving it a 
score of 3.53 (1 = not at all individualized, 5 = fully individualized). Finally, they found the tutor to be a 
strong motivator, rating this aspect at 4.07 (1 = not at all motivating, 5 = fully motivating). 

Despite the tutor’s relatively high level of accuracy, students remained remarkably skeptical of the 
information provided by the tutor. On two occasions, students directly identified errors made by the 
tutor. Both students continued to use the tutor, and their use was not affected by the false explanation. 
More importantly, students expressed uncertainty about the tutor’s responses during mock exams. The 
tutor consistently responded in a positive and polite tone, confirming answers with phrases such as 
“That’s correct,” even when the student’s answer was incorrect or incomplete. The tutor would then go 
on to give the correct answer, which often differed from the student’s initial answer, contributing to the 
student’s doubts about the tutor’s reliability in these situations. 

We observed strong correlations between different aspects of students’ perceptions of the AI 
tutor. Students who were generally satisfied with the tool also rated it as effective, accurate, and 
motivating and indicated that they would recommend it to others (see Figure 2 in Supplementary 
Material C). However, there was no strong correlation between students’ perceptions of the usefulness of 
the tutor and the frequency with which they used it during exam preparation. This suggests that while 
students found the tutor helpful, they likely viewed it as a complementary tool to their existing study 
strategies rather than a replacement for other study methods. 

4 Discussion 
Our findings suggests that AI tutors can be a valuable addition to learning tools in higher education, 
providing students with a helpful supplement to their existing learning strategies, especially in terms of 
motivation. This was also shown by another study that used a randomized controlled trial to measure 
college student learning (Kestin et al. 2024). However, the effectiveness of our tutor appears to vary from 
student to student, highlighting the personalized nature of its usefulness. To further tailor the tutor to  
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students’ learning needs, the tutor could be fed custom instructions about their learning preferences, 
which could be obtained via self-assessment or learning analytics.  

Not only can student learning benefit from AI tutors, but instructional tools designed by teachers 
could also address issues of unequal access, digital confidence, and the development of AI literacy 
competence. First, generative AI has the potential to either widen or bridge the digital divide in 
education, depending on how it is implemented (Rottner et al. 2025). If more educators create tailor-
made tools for their classes, the consequences of inequity in students’ access to state-of-the-art AI-based 
tools can be mitigated to some extent. Simply put, the time teachers invest in developing tools could lead 
to more equitable use of tools by students. Second, regular and guided exposure to digital tools increases 
the effectiveness of their use (van Deursen and van Dijk 2011), which may in turn improve students’ self-
perception of AI. Bentley et al. (2024) refer to this as “digital confidence.” This affective component of AI 
is often overlooked, but it needs to be considered, even in technologically savvy student populations. 
Finally, students’ interactions with the tutor contribute to all three main facets of AI literacy, which Stolpe 
and Hallström (2024) called their conceptual, procedural, and contextual knowledge of AI. These denote 
their understanding of what generative AI can achieve, how they can use the tools, and what the societal 
and ethical consequences of their tool use may be, respectively. Nevertheless, more research is needed to 
gain a better understanding of what benefits generative AI can provide. This could involve randomly 

 

Figure 2. Students’ assessment of the AI tutor 

Note: The questions asked were (1) How accurate were the virtual tutor’s answers? [1 - Not accurate at all – 5 Very 
accurate] (2) How personalized were the virtual tutor’s responses to your specific learning needs? [1- Not 
personalized at all – 5 well personalized] (3) How satisfied are you overall with the virtual tutor? [1 Not satisfied 
at all – 5 Very satisfied] (4) How effectively does the virtual tutor help you understand the course material? [1- Not 
effective at all – 5 Very effective] (5) How motivating did you find working with the virtual tutor? [1- Not 
motivating at all – 5 Very motivating] (6) How likely is it that you would recommend exam preparation with a 
virtual tutor to other students? [1 - Not likely at all – 5 Very likely] 
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assigning participants to user and nonuser groups to control for demographic factors and other 
differences between students to ensure more generalizable results. 

On a practical level, the setup of AI tutors should follow a gradual, iterative process to improve 
their accuracy and performance. For instructors, this process involves selecting open access learning 
materials, customizing the LLM, and testing the tutoring system (see Figure 3A). Testing is essential 
because prompting strategies may behave differently depending on the LLM or even the version of the 
same model. It also involves providing training for students on how to use the tutor effectively and 
identify potential ethical issues. Instructors can then adjust the learning material and LLM prompts on 
the basis of the students’ feedback. For example, the first implementation of our tutor revealed the need 
for adjustments, such as refining the tutor’s handling of abbreviations.  

 

In addition, integrating more course-specific materials, such as lecture slides or exam questions,4 
could improve the relevance and effectiveness of the tutor. For example, this could address the mismatch 
between mock exam formats used by tutors and those used in actual exams, making the tool more 
relevant to students’ needs. However, data security remains a key concern. If lecturers do not want their 
slides and exam questions to be available for future model training, they may not want to volunteer this 
data. If students use the tutor without opting out of data sharing, this data could be released to the 
company (e.g. OpenAI) for further use. Furthermore, we recommend sharing only open access materials 
or one’s own learning materials. Any potential copyright infringement must be considered when setting 
up the tutor. Although open access is widely supported within the open science movement in agricultural 
economics, openly available teaching materials remain rare within the agricultural economics and policy 
education community (see Finger et al. 2024).  

 
4 We have explicitly not included any potential exam questions in order not to privilege those students who voluntarily used 
the tutor for exam preparation. This was communicated to all students in advance. No exam questions were included in the 
textbook. 

 

Figure 3. Flowcharts for implementing and using an AI tutor 
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The AI tutor also played a role in identifying areas for improvement within the textbook, helping 
to clarify complex concepts, and distinguishing between actual and hypothetical policy instruments. This 
suggests the potential of the tutor as a tool for refining course materials in addition to supporting student 
learning. 

For students, using the tutor involves attending training sessions, sharing prior knowledge with 
the tutor and critically engaging with their responses (Figure 3B). For example, students will also need to 
be taught how to interact effectively with the AI tutor to avoid ambiguous prompts that lead to unclear 
responses. Feedback from instructors and students on prompting strategies during the course can 
improve the effectiveness of the tool and enhance the learning effect. Furthermore, embedding tutors in 
multiple courses as part of the curriculum would help students develop these skills. In this context, it is 
also important to develop institutional policies for education. However, progress in establishing such 
policies has been slow (Xiao et al. 2023). In addition, the tutor’s ability to engage students creatively, for 
example by creating podcasts, can increase motivation and make the learning process more dynamic and 
accessible. 

An iterative approach to both tutor development and material improvement is essential to 
building student confidence in the tool. The study highlights that students’ perceptions of the usefulness 
of the tutor are strongly linked to their confidence in its reliability. For example, the tutor’s polite but 
imprecise feedback on incorrect answers led to confusion and the inconsistency of responses to the same 
question led to further uncertainty, particularly in exam preparation. As LLMs continue to develop, issues 
related to hallucinations and incorrect analysis can be expected to be mitigated more effectively with 
sufficient guidance and supervision. It is crucial that educators continue to be involved in the discussion. 
With the recently released “Study Mode” in ChatGPT and “Guided Learning” in Gemini, students can now 
learn with the help of AI without teacher oversight. It is crucial to address and share students’ 
experiences of AI-assisted learning to maintain student confidence in AI tutors and raise awareness of 
their limitations. 

This study represents a preliminary exploration of the use of an AI tutor for exam preparation. 
One limitation is the relatively small number of active participants (15 out of 38 students) and the self-
selection into using the tutor. In this context, the results from the exam showed that students who used 
the tutor had slightly higher test scores than those who did not (38.2 vs. 34.8 points out of 50). However, 
the difference was not statistically significant. Thus, we abstain from making any conclusions about 
whether the use of the tutor increased the performance of the students. Because of the voluntary nature 
of using the tutor, we did not want to give any advantages to students who used the tutor and those who 
did not (see ethical clearance document in Supplementary Material A). Nonetheless, the feedback 
collected from students was instrumental in improving the course design. Future research should aim to 
assess the impact of AI tutors more rigorously on student performance with a larger and more diverse 
sample of students. This could include randomly assigning participants to user and non-user groups to 
control for demographic factors and other differences between students to ensure more generalizable 
results. 

5 Conclusion 
We explored the integration of an AI-powered tutor in higher education, focusing on its application in an 
undergraduate agricultural policy course. Our findings highlight the potential of AI tools to complement 
traditional learning strategies, enabling students to deepen their understanding through interactive 
discussions, quizzes, and creative assignments. Students reported that the tutor was a helpful and 
motivating tool, providing tailored support for exam preparation and contributing to the improvement of 
existing learning materials. 
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However, the study also uncovered critical challenges that must be addressed to ensure the 
successful implementation of such tools. Issues of accuracy and reliability were significant, as 
inconsistencies and occasional errors reduce student confidence in the tutor. In addition, the study 
highlighted the importance of gradually integrating AI tools into curricula, refining their functionality 
through iterative improvements, and ensuring that students are adequately trained in their effective use. 
The template and prompts provided in this contribution can be used as a first step into this direction. 

From a higher education perspective, this research highlights the need for institutional 
frameworks to support the ethical and effective use of AI in education. The findings also suggest that AI 
tools can play a dual role: supporting student learning and serving as a resource for improving teaching 
materials. 

Future research should extend these findings by including larger and more diverse student 
populations, examining the long-term impact of AI tutors on learning outcomes, and refining the 
integration of these tools across courses. This iterative and collaborative approach will be key to 
unlocking the transformative potential of AI in higher education.  
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