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Artificial Intelligence (Al) is transforming higher education, en-
hancing learning for students and providing new tools for lec-
turers and thesis supervisors. Despite challenges, Al has the po-
tential to be a powerful tool for teaching and thesis supervision
especially through the facilitation of personalized learning expe-
riences. A persistent issue in thesis supervision is the quality of
students’ work and their competencies in research methods,
particularly in quantitative research. A quantitative study with
external lecturers and supervisors identified significant gaps in
students’ methodological skills. Based on these findings, this pa-
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per proposes a guideline for integrating Al into the process of
thesis supervision. The guideline outlines how an Al tutor can
support students in key tasks such as developing purpose state-
ments and research questions while offering personalized
guidance throughout the research process, ultimately improving
research quality and student learning outcomes.

Kiinstliche Intelligenz (KI) verdndert die Hochschulbildung
grundlegend, indem sie sowohl das Lernen fir Studierende als
auch die Betreuung von Abschlussarbeiten durch neue didakti-
sche Werkzeuge untersttitzt. Trotz bestehender Herausforderun-
gen bietet KI Potenzial fiir die Personalisierung von Lernprozes-
sen. Ein zentrales Problem in der Betreuung von Abschlussarbei-
ten sind Defizite in den methodischen Kompetenzen der Studie-
renden, insbesondere im Bereich der quantitativen Forschung.
Eine quantitative Studie mit externen Lehrenden und Betreuen-
den ergab Liicken bei den Studierenden gerade in diesen Kom-
petenzen. Auf Basis der Ergebnisse wird in diesem Beitrag eine
Guideline zur Integration von Kl in Betreuungsprozessen entwi-
ckelt. Das Resultat zeigt, wie ein KI-Tutor Studierende bei der
Entwicklung von wissenschaftlichen Problemstellungen und For-
schungsfragen unterstiitzen kann sowie individuelle Hilfestellun-
gen im Forschungsprozess bietet, um die Qualitdt wissenschaft-
licher Arbeiten zu verbessern.

1. Introduction

Artificial intelligence (Al) has rapidly transformed higher educati-
on, with the outlook to enable personalized and efficient learning
(Brandhofer et al. 2024). However, despite technological advance-
ments and the implementation of various support measures by

universities, university lecturers and thesis supervisors continue
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to face challenges concerning the quality of students’ academic
work and their competencies, particularly in research methodo-

logy.

Al-supported e-learning courses were developed, as part of the
funded research project ‘City of Vienna Competence Team Master
Propaedeutics - Bridge Courses in Research Skills & Methods'
(funded by the City of Vienna MA23), that are aimed at strengthe-
ning students’ research skills and learning experience. To inform
and substantiate the design of these courses, a survey was con-
ducted among external lecturers at the university to gather their
perceptions of students’ methodological competencies and lear-
ning needs. The results revealed gaps in students’ competencies
in research methodology especially when it comes to the quanti-
tative research process and hence provided valuable insights into
common challenges in students’ research practice and thus ser-
ved as a foundation to structure thematic priorities of the course.
The specific e-learning course on quantitative research methods
constitutes the first module of a broader initiative in which fur-
ther Al-enhanced learning units are planned across various do-
mains where such support is pedagogically meaningful.

Based on the data of this study, the aim of this paper is the deve-
lopment of an Al-supported e-learning course guideline, leading
students through the research process as part of the ‘City of Vien-
na Competence Team Master Propaedeutics - Bridge Courses in
Research Skills & Methods'. This project includes more than 60

self-paced and interactive e-learning modules focusing on the
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three areas of research methods: (1) foundations of research me-
thods, (2) qualitative research and (3) quantitative research. Al tu-
tors were integrated into several e-learning chapters where it di-
dactically made sense. The e-learning courses were designed as a
theoretical foundation covering the most important topics within
the field of research methods in order to be used as a ‘bridging
course’ for incoming master students as well as online resources
for bachelor and master courses. In addition, the e-learning mate-
rial can be used by thesis supervisors to guide students throug-
hout the final thesis process with targeted content. The Al tutor is
used as a support for students to deepen their understanding
with practical exercises as well as with interactive assistance and
targeted feedback for crafting a purpose statement, developing a
research design as part of their supervision process for their final
thesis. In addition, the Al tutor was prompted in a way that it en-
gaged in an interactive dialogue to enhance students’ critical thin-
king abilities.

This project fits within the scope of human-centered technologies
by addressing needs in education through Al-driven solutions that
prioritize personalized support and accessibility for students and
instructors alike. Hence, this project explores the development
and implementation of Al and its impact on students’ competen-
cies and lecturer satisfaction, aiming to bridge competency gaps
and improve teaching and learning in higher education. Further-
more, this paper suggests a guideline for an Al guided research
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process that will be further tested in the ongoing advancement of
this project.

2. Background

Al in education is a rather new phenomenon and is altering the
way students learn, how lecturers teach and how both work to-
gether. When referring to Al in education, literature mostly focu-
ses on Al supported tutors, chatbots and assessment systems
(Chiu et al. 2023; Gonzalez-Calatayud et al. 2021; Luckin 2017).
Hereby Al in education can be classified into four different cate-
gories (Chiu et al. 2023): (1) Personalized learning tasks, (2) Hu-
man-Machine-Interaction (HCI) and conversations, (3) real time
feedback and automated assessment and (4) adaptive learning
environment through learning analytics and student data. The im-
plementation of an Al tutor as part of an e-learning course is the-
refore focusing on (2) HCI whereby also the creation of an adapti-
ve learning environment (4) and personalized learning tasks (2)
are being planned for the project in the future.

The integration of Al tutors within the scope of teaching aligns
with prior research. Imran and Almusharraf (2023) highlight the
role of chatbots as aids and facilitators for both learners and in-
structors, emphasizing their potential to ease and support the
academic process. Wu and Yu (2023) and Albdrani and Al-Sharga-
bi (2023) showcase how Al chatbots improve learning outcomes
through personalized support. Sandu et al. (2024) highlight the
characteristics of Al to enable personalized learning experiences
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and on demand feedback. Fuchs and Aguilos (2023) discuss how
students value personalized Al learning experiences. Furthermo-
re, Al is especially useful for higher education as it has the poten-
tial to support students in a more reflective learning and critical
thinking process (Guo & Lee 2022; Sandu et al. 2024). Together,
these studies underline the transformative potential of Al tools in
education.

One of the biggest potentials of Al in education can be seen in the
enhancement of higher education by enabling personalized expe-
riences with real-time feedback (Chiu et al. 2023). This can be faci-
litated through a better understanding of students’ learning pro-
cesses that can be traced through learning analytics. In addition,
Baillifard et al. (2023) and Chen et al. (2022) underline Al's ability
to enhance learning by applying principles of education sciences
and offering responsive assistance. Also from a learning outcome
perspective, students were seen to be more motivated and enga-
ged and felt more confident with the Al learning support (Chiu et
al. 2023; Fu et al. 2020).

3. Methodology

The aim of this paper is to propose a guideline for how to inte-
grate Al into digital teaching practices in order to enhance stu-
dents’ quantitative research skills and improve the thesis supervi-
sion process. The guideline is supported by data that was col-
lected at the beginning of the project. Hence, in a first step, a

quantitative online survey was conducted to examine lecturers’
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evaluation of their students’ research methods skills. The survey
was developed and sent out to external lecturers and thesis su-
pervisors of all study areas of the university in May 2024 (n = 86).
The questionnaire included questions on the skills of students as
perceived by the lecturers in the areas of (1) basic research skills,
including academic writing, citing and scientific arguing, (2) quali-
tative research methods and (3) quantitative research methods
(measured on a scale from 1 = fully satisfied to 5 = not satisfied).
In addition, lecturers were asked in which areas they would like
more material or support. Based on the findings, the next step
was to define key areas for the content of the e-learning course.
The whole quantitative research process, i.e. developing research
qguestions and hypotheses, planning a research design, formulat-
ing a purpose statement, etc.,, emerged as a problematic area,
with students struggling significantly in these aspects. As a result,
the specific e-learning chapter ‘Quantitative Research Process’ is
used as a prototype for testing out the application of Al tutors in
appropriate contexts. Students are guided through the entire
quantitative research process by the Al tutor.

4. Results

Results of the survey showed the distribution of applied research
methods among bachelor and master theses. Only 36 % of stu-
dents apply quantitative research methods, while more than half
of students (55 %) use qualitative methods for their final theses
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(with 9 % other forms of final papers such as e.g. project reports,
etc.).

Results from the survey showed that lecturers are mostly satisfied
with students’ skills of citation of research (M =2,13, SD=0,76)
and applying qualitative research methods (M =2,52, SD =0,82).
Supervisors and lecturers are less satisfied with students’
methodological competence in general (M = 2,75, SD = 0,84), the
design of quantitative questionnaires (M = 2,75, SD = 0,86) as well
as academic writing (M = 2,79, SD = 0,82). However, thesis supervi-
sors and lecturers are least satisfied with students’ skills of de-
ducting research questions and hypotheses (M = 2,82, SD = 0,92),
applying quantitative methods for their thesis (M =3,08,
SD =0,87), using statistics for the analysis (M =2,96, SD=1,02)
and the interpretation and discussion of their results (M= 2,93,
SD =0,88). The survey results thus indicate that the issues are pri-
marily found in the domain of quantitative methods, particularly
in relation to planning a quantitative design. Building on these
data that revealed gaps in students’ research competencies (see
Table 1), this paper proposes a guideline for Al-driven support in
the thesis supervision process (Figure 1), that indicates when and
for what specific tasks, during the research process, an Al tutor
can provide meaningful support to the students. The guideline is
designed to guide students through each stage of their quantita-
tive research process, starting with their initial research problem.
At each step, students first receive theoretical input from the e-

learning course.
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At different points throughout the course, students are encoura-
ged to engage in discussions about specific questions with the Al
tutor. For example, to guide the students through the develop-
ment of specific hypotheses, the Al tutor ‘Karl’ was created. Stu-
dents were instructed in the e-learning course as follows to start
the conversation with the Al tutor:

Now start a discussion with the chatbot Karl and develop a speci-
fic research question and hypotheses for the project ‘Influencing
factors on the purchasing behavior of sustainable and healthy
products.” Each one of the Al tutors was named after famous per-
sonalities from the world of science and presented accordingly.
For instance, the Al tutor ‘Karl’ was introduced as “Karl is named
after Karl Popper (1902-1994), who is considered one of the most
important theorists of science. He developed the principle of falsi-
fication, which states that scientific hypotheses can be disproved

by experiments, but never definitively proven.

Variable Mean Standard
Deviation
General methodological skills 2.75 .843
Qualitative methods 2.52 .822
Academic writing 2.79 .819
Academic discourse 3.22 922
Establishing research questions and hypotheses 2.82 922
Statistics/data analysis 2.96 1.019
Citations 2.13 .763
Constructing questionnaires 2.75 .856
Interpretation & discussion 2.93 .880
Quantitative methods 03.08 .868

Table 1. Lecturers’ evaluation of their students’ research methods skills
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Based on the iterative development of the e-learning course and
the implementation of Al tutors, three key stages were identified
in which Al support is particularly beneficial. These stages serve
as the conceptual backbone of the guideline for integrating Al
tools into the supervision of student research projects. In this re-
gard, the Al tutors provide targeted feedback and assistance
along these steps: (1) by helping students craft a clear and struc-
tured purpose statement (chatbot Marie, named after Marie Cu-
rie), (2) support in developing research questions and hypotheses
(chatbot Karl), and finally (3) assisting with the research design
phase (chatbot Rosalind, named after Rosalind Franklin). The Al
tutors were instructed to guide the student to a solution with spe-
cific questions and never present a ready-made solution to ena-
ble students’ critical thinking. To support the transfer of methodo-
logical knowledge to students’ own research projects, the chatbot
dialogues were designed to offer two complementary options: (1)
the opportunity to work through example-based exercises, and/
or (2) to apply discussed topics and solutions to their own thesis
or research question. This dual approach aims to foster both con-
ceptual understanding and direct application, encouraging stu-
dents to actively engage with their individual research projects
throughout the learning process.

Hence, by addressing identified challenges in students’ under-
standing and execution of a quantitative research process, the
proposed guideline (Figure 1) offers a systematic, personalized
approach to enhance thesis supervision, improve student outco-
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mes, and bridge existing gaps in research skills. The development
process of the e-learning course, including the integration of Al-
based chatbots, served as the foundation for deriving the guide-
line for Al-supported supervision in the research process.
Through the iterative design and the implementation of Al into
the course, a structured approach emerged that identifies key
phases in which Al tools can meaningfully support students in de-
veloping their research projects. Thus, the resulting guideline is
not merely illustrated by the course but has been conceptually
derived from its design and application.

Al Tutor Al Tutor Al Tutor

Research Reaarr

Design

Research

B Questions &

Hypotheses

E-Learning E-Learning E-Learning E-Learning
Course Course Course Course

Figure 1. Al supported supervision process. Source:
Own illustration (Icons from Flaticon.com).

5. Discussion and conclusion

The findings of this study highlight specific deficiencies in stu-
dents’ research skills especially when it comes to quantitative re-
search methods and statistics. These gaps suggest the need for
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targeted interventions to improve students’ skills and better align
their self-assessment with academic expectations. The develop-
ment and implementation of an Al-supported e-learning course,
as outlined in this project, directly addresses these challenges by
providing personalized and targeted support.

Al tutors are integrated into the learning modules to provide im-
mediate feedback, helping students to improve their learning and
thinking process, identify weaknesses and enhance specific skills,
such as formulating research questions or conducting quantitati-
ve analysis. This is in line with previous research highlighting the
potential of Al to improve learning outcomes through personali-
zed guidance (Chiu et al. 2023; Sandu et al. 2024) and immediate
feedback (Baillifard et al. 2023; Chen et al. 2022) Through advan-
ced prompting techniques of the Al tutor, students do not only
get immediate feedback but are incentivized to critically reflect
their proposed research questions and hypotheses and hence im-
prove their critical thinking skills (Guo & Lee 2022).

In addition, the project highlights the added value of human-cen-
tered technology in higher education by prioritizing accessibility
and adaptability to diverse student needs. By bridging the skills
gap, these Al-driven solutions aim not only to improve students’
research skills, but also to reduce the burden on lecturers by pro-

moting a more efficient and effective supervisory process.

As part of this project, the proposed guideline of how to integrate
Al in the learning process of quantitative research and the imple-
mentation of Al tutors will be tested in the context of research
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classes and during the process of thesis supervision. Learning
analytics will be measured to evaluate the interaction of students
with Al and further quantitative studies will be conducted to ana-
lyze their learning experience in an online setting with Al. Also,
lecturers and supervisors will evaluate the potential change of
students’ academic performance and their satisfaction with those
tools to enhance the thesis supervision process. Furthermore, fu-
ture research will focus on implementing the e-learning courses
and Al tutors and test them with students in different classes and
departments throughout the university and analyze students’
learning analytics, performance as well as their user evaluation
and learning experience. In addition, as part of the research pro-
jectitis planned to also evaluate the long-term impact of these Al
tools on students’ academic performance and lecturer satisfacti-
on.
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