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Preface

Josep Domenech® {2, David Menéndez Alvarez-Hevia? (0, Alicia Martinez-Varea® ©,
Rosa M. Llacer-Iglesiast 2, Domenico Brunetto*
tUniversitat Politécnica de Valéncia, Spain, 2Universidad de Oviedo, Spain, 3La Fe University and
Polytechnic Hospital, Spain, “Politecnico di Milano, Italy.

Abstract

This is the preface for the tenth edition of the International Conference on Higher
Education Advances (HEAd). HEAd'24 brought together researchers, educators,
students, and professionals from around the world to exchange ideas and research
findings on student preparation and higher education systems. The conference
facilitated thought-provoking discussions, innovative ideas, and collaborative efforts to
advance teaching, learning, and the overall higher education landscape. The scientific
program, curated by a committee of 219 members from 44 countries, received 288 full
paper submissions. Of these, 81 papers were accepted for full-paper presentation, while
39 short papers and 40 posters were also included. The contributions covered diverse
topics such as pedagogical approaches, technology integration, student engagement,
assessment methods, curriculum design, and educational policies. Additionally, three
keynote speeches and three pre-conference workshops enriched the conference
experience.

Keywords: Higher education; innovative materials; educational technology; evaluation
and assessment; globalization in education.

1. Introduction to HEAd’24

This volume contains the selected papers of the Tenth International Conference on Higher
Education Advances (HEAd’24), a milestone anniversary event held in Valencia, Spain, from
18 to 21 June 2024. Celebrating a decade of academic excellence, HEAd’24 provided a dynamic
platform for researchers, educators, students, and professionals from around the world to
exchange ideas, experiences, and research results regarding the preparation of students and the
organization of higher education systems. Over the past ten editions, the conference has
attracted 2,200 participants and seen 3,086 papers submitted by 3,902 authors, underscoring its
significant impact on the academic community.

The selection of the papers for the scientific program of HEAd’24 was conducted by a team of
219 committee members representing 44 countries on all five continents. Following the call for
papers, the conference received 288 full paper submissions with authors from 56 different
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countries. All the submitted papers were reviewed by at least two program committee members
under a double-blind review process. Finally, 81 papers were accepted as full papers for oral
presentation during regular sessions, representing an overall full paper acceptance rate of 28
reflecting the conference's commitment to showcasing the highest-quality work. Additionally,
39 submissions were accepted for short paper presentations and 40 for poster presentations, all
of them receiving high review scores, and were published by UPV Press in this volume. The
organization committee congratulates all the authors for having their papers accepted in the
proceedings of such a competitive conference.

The conference program highlights key topics shaping the future of higher education. This year,
the focus is shift to the integration of artificial intelligence, underscoring its transformative role
in teaching and enhancing academic integrity. A strong emphasis on health and psychological
well-being points to innovative approaches in creating inclusive educational environments.
Additionally, the agenda covers sustainability and global citizenship, preparing students to
address global challenges effectively. Entrepreneurship and career readiness are also central
themes, examining how education can foster entrepreneurial skills and professional
development.

The conference program featured three keynotes covering significant and timely topics. The
first keynote, “Designing Curriculum in the Age of Diversity,” delivered by Cesar Ortega-
Sanchez (Curtin University, Australia), focused on helping students becoming the best possible
version of themselves. The second keynote, “Leading the Way” by Andrea Ward (University
of Derby, UK), emphasized the central role of higher education institutions and their staff in
shaping the future of students. Lastly, the keynote titled “Al_ways for higher educations,”
presented by Susanna Sancassani (Politecnico di Milano, Italy), explored the implications and
opportunities of artificial intelligence in higher education. These keynotes provided valuable
insights and sparked thought-provoking discussions, enriching the impact of HEAd’24.

HEAd’24 also hosted three pre-conference workshops to offer participants the opportunity to
explore specific topics with a hands-on approach. The workshops included “Reinventing
University: the Digital Challenge in Higher Education,” led by Stefania Capogna, Maria Chiara
De Angelis (Link Campus University, Italy) and Erika Zuperkiene (Klaipeda University,
Lithuania), “Optimizing University Module Design,” organized by Nataliya Romanyatova
(SETU, Ireland), and “Hacking a Hackaton” by Janika Leoste (Tallinn University, Estonia) and
Tomi Kauppinen (Aalto University, Finland).

The conference was supported and hosted by the Faculty of Business Administration and
Management of the Universitat Politécnica de Valéncia, once again, as it has been since the first
edition in 2015.

The organizing committee would like to extend heartfelt thanks to everyone who contributed to
the success of this decade of HEAd conferences. Specifically, thanks are indebted to the invited
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speakers, authors, scientific committee members, reviewers, session chairs, presenters,
sponsors, supporters, and all the attendees. Our final words of gratitude must go to the Faculty
of Business Administration and Management of the Universitat Politécnica de Valéncia for their
unwavering support, which has been decisive in making the HEAd conference a significant
event in the field of higher education.
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Abstract

The quality of microcredential programmes is mostly based on formal quality assessment
standards. Still, even if all formal standards are met, how can the facilitators and
learners evaluate the long-term effectiveness and impact of the MC programme? This
case study provides an example of how to measure training effectiveness. We describe
how to collect data and analyse it following Kirkpatrick’s evaluation criteria (learners’
reactions, learning process/outcomes, behaviour/practices, and results). The
personalised approach of collecting learner reactions resulted in quite high satisfaction
scores at the end of the programme. Successful completion of coursework as well as the
development of competencies displayed in learning diaries provide evidence of the
successful learning process. The high quality of submitted work gives proof of effective
implementation of knowledge and competencies. Results criteria also indicated a high
level of retention as well as implementation of competencies in their institutions.

Keywords: microcredential programme; training effectiveness; evaluation criteria.

1. Introduction

Micro-credential (MC) programmes are becoming more prevalent all over the world (Brown et
al., 2021) and are becoming an excellent addition to the lifelong learning options. They provide
possibilities for learners as well as professionals to enhance competencies, skills and knowledge
in different fields while still being part of the labour market (Tammeleht et al., 2023). While
quality criteria for MCs are set by the EU (EC, 2021) there is still uncertainty of effectiveness
of MCs and their overall impact (Ha et al., 2023). Indeed, if the MC programme credits learning
in ECTSs and the provider of the programme is an established higher education (HE) institution,
this may ensure the quality of individual courses, but the question remains — what is the overall
impact and effectiveness of the MC programme? Our goal is to provide an example of how to
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evaluate the effectiveness of a MC programme. This case study provides an example of how to
utilise Kirkpatrick’s framework of training effectiveness.

2. Theoretical background

While there are guidelines available that help develop MC programmes (EC, 2021; EQF, 2018;
CMF, 2019), quality is mostly based on formal quality assessment standards (like formal
instruments and assessment of procedures) (EC, 2021). External and most internal quality
criteria can be taken into account during the design of the MC programme (like assessment of
providers, the overall quality based on the standards, quality of the courses leading to MC).
Some criteria, like learners’ and peer feedback is usually collected during or after the course. In
addition, MCs provided by approved HE institutions also follow Standards and Guidelines for
Quality Assurance in the European Higher Education Area. Nevertheless, it seems that even if
all formal standards are met, how can the facilitators and learners evaluate the long-term
effectiveness and impact of the MC programme? Oliver (2019) highlights that considering the
wide variety of MC formats (including e.g. MOOCs), assessment of what the participants are
learning may be challenging. Oliver (2019) outlines that only online tests or formal evaluation
criteria may be prone to skewed results, more authentic tasks and personalised feedback should
be incorporated into the learning process and evaluation.

Prior studies about effectiveness of ethics training (e.g. Steele et al., 2016; Stoesz & Yudintseva,
2018) outline that most often learner reactions and knowledge testing is used to make
assumptions about how successful the training was. Collecting data about the impact of the
training on trainees’ behaviour and consecutive institutional improvement is rare to non-existent
(Steele et al., 2016). One of the reasons may be the feasibility of collecting such data as well as
analysing it — in case of large learner groups and no connection with them after the course ends
may make it difficult to keep track of the graduates’ future activities.

Kirkpatrick’s model (1959) has been in use for evaluating effectiveness of trainings in research
ethics and integrity (REI) context (Steele et al., 2016; Stoesz & Yudintseva, 2018) as well as for
programme evaluation in HE context (Praslova, 2010). Kirkpatrick’s framework of training
effectiveness includes the following criteria (Kirkpatrick, 1959; Praslova, 2010) and different
kind of data may feed into those criteria: (1) Learners’ reactions like participants’ self-
assessment; reactions may be collected by various instruments (students’ affective reactions and
utility judgements). (2) Learning process and outcomes (knowledge, content); this aspect can
be measured by tests, performance tasks and other graded work. (3) Behaviour and practices,
e.g. acting in the working community. Behaviour can be evaluated based on end-of programme
integration papers or projects, diaries, documentation of integrative work at HE institution or
society. (4) Results, e.g. institutional outcomes. Results can be monitored by alumni and
employer surveys, samples of accomplishments, media coverage, awards, recognition.
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While the formal quality assurance criteria were met during the programme development,
evaluation of overall effectiveness and long-term impact of the programme was needed. We
posed the following research question; how to evaluate the effectiveness of the MC programme
based on Kirkpatrick’s criteria?

3. Method

In our case study we used deductive content analysis of different kinds of data (from learner’s
self-reflection and course work to following the graduates’ activities after graduation) based on
Kirkpatrick’s evaluation criteria (learners’ reactions, learning process and outcomes,
behaviour/practices, and results) to make assumptions on the effectiveness of the programme.
The MC programme met all the EC and institutional standards of MC programmes (CMF,
2019), but we felt that to measure the effectiveness of the programme, we should use a variety
of measures.

Context of the study: The MC programme aimed to educate REI leaders who could solve various
issues in their institution, and who could guide others. Learning outcomes included recognising
ethically sensitive issues of scientific and academic ethics; improving REI competencies;
knowing the main values and principles underlying academic and research ethics and good
science; and implementing good research practices in the organisation.

Participants. In the beginning there were eight learners in the MC programme (two dropped
out) and one joined in the second semester. Eventually, six participants successfully completed
the entire program. Permission to use the learners’ feedback and coursework for evaluating
training effectiveness was sought after the first and second semester — a digital information letter
and a consent form was sent to all learners and volunteers digitally signed the consent form.
Permission to share the feedback and coursework material had no impact on the passing of the
programme. All results are presented in a generalised form and anonymously. Out of nine
learners seven granted permission for their data to be used.

Data collection. During the development and piloting of the MC programme (see Tammeleht et
al., 2023) we planned to collect different kinds of information from learners’ reactions to
learning process. There was also a general university-wide feedback survey for those who
completed the programme. Five people responded to this questionnaire and in the case of open-
answer questions, four of them agreed to publish their answers. After the end of the programme,
we kept in contact with our graduates. Seven months after graduation we sent out a follow-up
questionnaire about how they had applied the skills and competencies acquired during the MC
programme; the changes in RE within their institution due to their work after studies; the
feedback from their employer and colleagues about participating in the MC programme.
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4, Results

Learners’ reactions. During the first semester, we held monthly online sessions (N=4) to meet
with all learners and share important information, but to also gather feedback from learners and
give them a chance to share ideas about the highs and lows of their studies. In addition to this,
after the end of the first half of the MC programme, the programme coordinator compiled
feedback from learners (N=8). We have already described the reactions from learners during the
first semester in Tammeleht et al. (2023).

After the learners had presented their final projects and completed the MC programme, we
organised a focus group discussion with the learners to gather reactions and feedback about the
second semester and the whole MC programme. We found that a lot had improved, compared
to the first semester, and overall, the learner’s experiences about participating in the MC
programme were very positive. The learners stated that the programme met their expectations,
and they found the acquired knowledge valuable and helpful for their work. The learners
appreciated the format of the MC programme, which contained theory as well as practice. The
learners appreciated people — fellow-learners, lecturers, and programme facilitators. The
learners were thankful that the facilitators considered the feedback about the timetables that was
given after the first semester, and the learners found the second semester schedule with fewer
meetings but more intense seminar days to be far more convenient. The learners also provided
some suggestions: there could be even more online information sessions, since these help to
keep up with the studies and increase the learners’ motivation.

After the end of the MC programme, a general university-wide MC programme feedback survey
was also conducted (five learners provided feedback there). While most feedback coincided
with the focus group interview, there were some additional ideas. The survey asked about the
motivation for participating in the programme and participants outlined the desire to acquire
new knowledge and for intellectual growth. All respondents acknowledged that learning in the
online environment effectively supported their learning experience, and teaching was varied.
They highlighted outstanding lecturers who were experts in their field as well as supportive and
flexible attitude of the facilitators. Improvement ideas included drawbacks of differentiated
assessment which created tension and tight schedule during the autumn semester.

Learning process and outcomes were monitored by tracking course completion rate, analysing
learning diaries (kept during the first semester) and following submissions in the online learning
environment (during the second semester). The simplest of these measures was monitoring the
course completion results. It was also simple to follow task submissions in the online learning
environment in the second semester — learners had to make a submission once a month right
before a face-to-face seminar day. All submissions were read by one or two facilitators and
feedback was provided during the seminar day — this way the learning process of all participants
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was supported and monitored. Based on course results and submissions we can determine that
the learning progress corresponded to the set outcomes.

Throughout the first semester learners kept a digital learning diary that they filled about once a
week. During the first half of the semester the entries were submitted individually, but in the
second half of the semester (by the request of learners) the entries were submitted in the forum
format (meaning that learners could read each other's entries and respond to them). The topics
pertained to RE generally and were not solely related to any course. The goal was to monitor
development of ethical sensitivity (recognising ethical principles, using ethical analysis and
ethical approaches to deal with various dilemmas) (Tammeleht, 2022). The content of the
learning diaries was analysed using deductive content analysis in MaxQDA (2022) programme
and we monitored the levels of understanding (SOLO taxonomy) of content knowledge (ethical
principles, approaches and analysis) (Tammeleht et al., 2024). Figure 1 displays the content
knowledge and levels of understanding of individual (A) and forum format (B) diary entries.

Code System PO P1 | P2 P3 P4 PS5
©g SOLO level i g SOLO level
g extended abstract &4 extended abstract

@ relational 3 relational

@4 unistructural n @ unistructural
@4 prestructural Se prestructural
! Ethical principles
n & respect for autonomy
n n do no harm

@ Ethical principles
@ respect for autonomy

. do no harm

& beneficience beneficience
being just

being faithful

@ being just
&7 being faithful
&g Ethical analysis
@4 recognising ethical issues
& recognising stakeholders

@ rights, responsibilities, rules

& possible courses of action

=4 ethical approach

=]
@J ethical approach o virtue-based

@4 virtue-based &4 rule-based

@3 rule-based €4 consequentialist

@4 consequentialist

A B

Figure 1. Screenshots of display of development of understanding and content knowledge in learning
diaries, A — individual diary entries, B — forum format entries (PO-P5 indicate participants who granted
permission to use their learning diaries for analysis).

As displayed in Figure 1, initially the levels of understanding (SOLO levels, see a detailed
description of the SOLO taxonomy use in REI training context in Tammeleht et al., 2019) were
adequate (on multistructural and relational levels), but only some ethical principles were
displayed. Forum format entries (B) show a much more varied recognition of ethical sensitivity
aspects and also levels of understanding are higher. Based on learning diaries we could conclude
that there was adequate development of ethical competencies of learners.

Monitoring behaviour and practices of individuals is more challenging. We needed to make
conclusions whether learners could implement knowledge and competencies they had acquired
during their studies. According to Praslova (2010) an integration project or an out-of-class task
could be used to measure this aspect. We used two measurement points to examine this criterion:
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first, five months after the integrative diary-keeping we asked learners to do a case study where
they had to integrate all the competencies they had acquired throughout their studies (ethical
principles, ethical analysis and ethical approaches) and we monitored if they had retained their
levels of understanding (based on the SOLO taxonomy) of the topics we had measured in their
learning diaries.

Learning diaries — average Case study - average

5010 level SOLO level

Figure 2. Screenshots of levels of understanding in submitted documents.

As illustrated in Figure 2, not only had the learners retained their high level of understanding,
but they had also improved it. It should also be noted that throughout the five months that were
between the measurement points, the learners had mostly dealt with individual reading and
meeting once a month for lectures and discussion sessions (which were designed to increase
their ethical sensitivity but did not directly teach solving cases).

The second measurement point for behaviour was the final assignment of the MC programme —
each learner had to devise an ethics infrastructure element for their institution and present it
during the defence session. All participants created an element that was specifically needed in
their institution, e.g. analysis of RE support for institutional accreditation, analysis of RE
competence among academics, data management guidelines, etc. A board of experts evaluated
the final assignment and its defence. All work submitted and defended was of high quality.

Results. Measuring the impact on the institutions is more difficult to achieve. We carried out a
small-scale media search to find if our graduates were present in the local media. We found
examples of two of our graduates being actively involved in a larger REI discussion in the
society by, for instance, writing an article, participating in public seminars, and publicly sharing
best of their institutional RE practices. One participant won a reward from the professional
association.

In addition, to get first-hand information, we sent out a small feedback survey to our
participants. Seven months after the end of the MC programme we inquired how they had
applied the skills and competencies acquired during the MC programme. Results indicated that
all of the respondents (N=6) had been actively applying the acquired skills and competencies
on a daily basis in their professional as well as personal lives. Four people highlighted their
work concerning teaching of ethics, e.g. creating new research ethics courses, being confident
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in focusing on ethical questions and discussing ethical topics in the existing courses. Two people
mentioned applying research ethics competencies in the field of research and research project
applications by assisting colleagues as well as being more sensitive while applying research
ethics guidelines in compiling a new nation-wide study. Three participants noted that they had
successfully applied the knowledge, skills, and competencies in their work in ethics committees
and can now better identify ethical conflicts and solutions. One person became a member of an
institutional ethics committee after finishing the MC programme, one participant joined a
working group for updating the code of conduct in their institution and one became a consultant
for issues related to open science and data management in their institution.

5. Discussion and conclusions

Our goal with this case study was to explore means to evaluate the effectiveness of the MC
programme and we utilised Kirkpatrick’s criteria of reactions, knowledge, behaviour, and
results. Learners’ reactions were collected throughout the programme both orally and in written
form as part of the programme activities and a university-wide survey. Participants were active
to share their problems and ideas for improvement, and the programme facilitators tried to
consider them as much as possible. This personalised approach of collecting learner reactions
resulted in quite high satisfaction scores at the end of the programme. Learning progress was
evaluated as part of course assessment but also by monitoring learning diaries that were kept
during the first semester of the programme. Successful completion of coursework as well as the
development of REI competencies displayed in learning diaries provide evidence of the
successful learning process. Behaviour and practices were monitored via one case study and the
final assignment of the learners. Both pieces of work expected learners to integrate their
acquired competencies and display the integration of various aspects learned during the
programme. The high quality of submitted work gives proof of effective implementation of
knowledge and competencies. Results aspect was measured during the year after the end of the
programme — facilitators monitored the graduates in the local media as well as collected
feedback after seven months of graduation. Results indicate a high level of retention as well as
implementation of competencies in their institutions.

Limitations of the study include a small sample size and possibly facilitators of the programme
measuring the effect. In truth, the small sample size may also be our advantage. In our context,
the minimum for opening a MC programme is five participants (due to the small population and
HE context). The small number of participants enabled us to monitor the progress of each
individual as well as keep in touch with them after graduation. This way data for various
Kirkpatrick’s criteria could be collected.
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Abstract

The ability of Generative Al (GenAl) to perform complex tasks has caused mixed feelings
within the field of education. The most significant concern is the implications of GenAl
for academic integrity. In this study, students applied GenAl to complete past university
assessments adapted as research tests, with the goal of achieving a pass grade when
graded by an academic, undetected by an Al writing detection tool. The study reveals
that from a sample of 21 valid research tests, 23.8% (5) passed when graded by an
academic achieving grades between 40% and 60%, with Al writing detection scores
ranging between 0% and 14%. Al writing detection scores lower than 20% are
potentially a false positive in the context of investigating breaches of academic integrity.
The researcher concludes that many traditional methods of assessment in universities
are obsolete in the face of increasingly undetectable Al generated solutions.

Keywords: Generative Artificial Intelligence; GenAl; Assessment; Academic Integrity;
Artificial Intelligence Writing Detection.

1. Introduction

Generative Al (GenAl) known as ChatGPT developed by OpenAl, and released publicly in
November 2022, has become the fastest growing consumer application in history (Marr, 2023).
The ability of GenAl to perform complex tasks (Liu et al., 2023; McKinsey, 2023) within the
field of education has caused mixed feelings among educators (Garcia-Pefialvo, 2023; Halaweh,
2023; Kohnke et al., 2023; Malinka et al., 2023; Rudolph and Tan, 2023; Sawahel, 2023).
Integrating GenAl in education raises concerns about assessment and evaluation, as some
traditional methods may become obsolete in the face of GenAl solutions (Fowler, 2023; Garcia-
Pefialvo, 2023; Hockly, 2023; Lancaster, 2021). The most significant concern about GenAl in
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the field of education, is the implications of GenAl for academic integrity (Firat, 2023b; Fowler,
2023; Lancaster, 2021; Malinka et al., 2023; Roe and Perkins, 2022). This paper presents the
results of a study where students applied GenAl to complete past university assessments,
adapted as research tests, with the goal of achieving a pass grade when graded by an academic,
undetected by Al writing detection tools.

2. Literature Review

Artificial Intelligence (Al) is now firmly rooted in our daily lives. Since November 2022 a form
of generative Al (GenAl) known as ChatGPT developed by OpenAl, has become the fastest
growing consumer application in history. A report by Ofcom United Kingdom (Ofcom, 2023)
reveals that 80% of British teenagers aged from 13-17 years old, and 40% of children between
the ages of 7-12 years old have used GenAl tools and services for schoolwork or leisure.
ChatGPT is the most widely used GenAl tool among internet users aged 16 and over (Ofcom,
2023). Education features strongly in the target audience interests of ChatGPT site visitors
(Similarweb, 2023). ChatGPT's journey from concept to influential GenAl model exemplifies
this rapid evolution of GenAl. This groundbreaking model has driven progress in GenAl
development and spurred transformation of work practices across a wide range of industries
(Marr, 2023). Thus, given the potential impact of GenAl on business and indeed all facets of
life, it is critical that this technology becomes part of the educational experience of students
particularly as it heavily influences their future careers.

The ability of GenAl to perform complex tasks within the field of education has caused mixed
feelings among educators as it disrupts existing educational praxis (Baidoo-Anu and Owusu
Ansah, 2023). However, as studies are only emerging with respect to the uses and benefits of
GenAl for education, it is not yet possible to assert a consensus among academics with specific
reference to GenAl in education (Firat, 2023a). Integrating GenAl in education raises concerns
about assessment and evaluation, as traditional methods may become obsolete in the face of
GenAl solutions (Rudolph and Tan, 2023; Sullivan et al., 2023). Furthermore, as GenAl can
contain factual inaccuracies and biases (Baidoo-Anu and Owusu Ansah, 2023; Sullivan et al.,
2023), it can only enhance student learning if academics are experts in their field and can detect
such inaccuracies and biases. Furthermore, to use GenAl as a tool, educators must address
significant gaps in digital competencies to use it ethically and effectively to support learning
(Kohnke et al., 2023). GenAl education literature also raises significant concerns with respect
to academic integrity (Amini-Salehi, 2023; An et al., 2023; Malinka et al., 2023; Zhai, 2023).

While OpenAl released an Al writing detection tool in February 2023, it was withdrawn as it
was ineffective in July 2023 (OpenAl, 2023a). In April 2023, Turnitin launched an Al writing
detection tool embedded in the Turnitin Feedback Studio (Caren, 2023). The Turnitin Al writing
detection tool quickly established itself as a key tool for academics to detect GenAl writing in
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assessments including essays, presentation slides, and narrative analyses. However, this Al
writing detection tool is fallible and can generate false positives (Fowler, 2023).

The ability of GenAl to paraphrase texts and reduce plagiarism detection (Amini-Salehi, 2023)
also raises concerns as it conceals work that is not original and results in a distorted perception
of the student’s academic writing abilities. Wang (2023) found that college students with higher
metacognitive levels were better able to describe their goals and processes using GenAl prompt
engineering and were better able to critically adapt the answers given by GenAl. By contrast,
students with lower metacognitive levels were found to rely more heavily on GenAl, rather than
just using it as a support tool. Thus, GenAl can potentially provide some students with an
advantage over others, particularly if it is used to conceal plagiarism, or indeed if it is used
surreptitiously in the generation of an entire solution to an assessment. GenAl also raises
concerns that students may outsource assessment tasks to those capable of rapidly producing
high quality outputs (Zhai, 2023). Despite this important debate, extant literature pertaining to
GenAl use among students is scarce in the field of education. Furthermore, the student’s voice
is poorly represented in research to date (Sullivan et al., 2023).

3. Research Method

This study explores the existing capabilities of students to use GenAl to complete academic
assessment. The implementation of the study is quite simple and easily replicated. The Principal
Investigator (PI) first invited university academics to submit a sample of past assessments from
2020-2022. The past assessments were from modules including Fund Reporting and Risk
Management; Personal, Professional and Academic Skills; Business Research and
Communication Skills; Business Strategy; Global Business Ethics; Organisational Behaviour;
Management Skills; Professional Development; and Behavioural Finance. The assessments
included written essays; analysis of spreadsheet data; written reports; presentation slides;
reflective learning diaries; and discursive analysis. These past assessments were then adapted
as research tests removing cover sheets and submission details/dates but preserving the original
questions/instructions. Twenty-six (26) research tests were generated from the past assessments.

The PI posted invitations on the university course management systems (CMS) for students to
voluntarily enroll in two GenAl research events in April and September 2023. The goal of these
GenAl research events was to challenge students to apply GenAl to complete the past
assessments adapted as research tests, with the goal of achieving a pass grade when graded by
an academic, undetected by GenAl writing detection tools. Each research event had a duration
of 2 hours. This is important as the original assessments gave students several weeks to complete
their submissions. The students were all 1% year, 2" year and 3" year business students.
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The students submitted their research test solutions to the CMS. Two (2) of the twenty-six (26)
research tests submitted were spoiled and inadmissible in the analysis. The valid research tests
(24) were processed using GenAl writing detection software to determine an Al writing
detection score. The Pl then distributed the research tests for grading using the original marking
scheme to the academics who volunteered the original past assessment samples. The academics
were not provided with the GenAl writing detection score when grading the tests. Of the 24
valid research tests, 3 were not graded by the academic who provided the original assessment
due to time constraints. Thus, the results of the data analysis are confined to 21 valid research
tests from the two GenAl research events. Once the 21 research tests were graded by the
academics, the PI held informal interviews lasting 40 minutes to 1 hour, with each academic to
discuss their experiences of the research tests, the grades they awarded, and their thoughts on
the challenges of GenAl for academic integrity.

The PI considers this research methodology an appropriate and easily replicated benchmarking
test of GenAl and GenAl writing detection tools, so that as academics, we can establish a clear
understanding of the challenges GenAl poses for academic integrity.

4. Results

The Al writing detection tool vendor warns that low Al Detection Scores (less than 20% GenAl
writing detection) have a higher likelihood of being false positives and are thus insufficient
grounds upon which to raise an academic integrity enquiry. In this study, the Al writing
detection tool was successful in detecting high Al Detection Scores (>20%) in 75% (18/24) of
the research tests. Thus, all of these tests would have been flagged to the academic and would
have warranted further investigation for breaches of academic integrity.

The analysis shows that 25% (6/24) of the research tests achieved an Al Detection Score of 14%
or less, and would not have been flagged to the academic, and would not have been investigated
for breaches of academic integrity. Analysis of these six (6) research tests, reveals that four (4)
achieved a 0% Al Detection Score, while two research tests yielded 10% and 14% Al Detection
Scores. Three (3) of these research tests were submitted by first year students and three (3) were
submitted by second year students. None of the third year students submitted research tests that
evaded the Al writing detection tool.

Five (5) of the six (6) research tests with no/low Al Detection Scores received a pass grade from
the academic who provided the past assessment. This is equates to 23.8% of all test submissions
corrected by an academic (n=21). The average grade for research tests achieving a no/low Al
Detection Score and achieving a pass grade from the academic was 53%, with 60% the highest
grade and 40% the lowest grade. It is worth noting that one other research test submitted by a
first year student achieved a 0% detection rate but only achieved a 32% grade from the
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academic. Thus, although the research test received a fail grade, the GenAl content was not
detected by the Al writing detection tool. It is important to highlight that the five (5) (23.8%)
research tests with no/low Al Detection Scores that achieved a pass grade were not attributable
to a specific academic, module or submission type as they were evenly dispersed.

The Al writing detection rate decreased significantly from 90% to just 37% between GenAl
Research Event 1 in April 2023 and GenAl Research Event 2 in September 2023. It is also
critical to highlight that the five (5) research tests (23.8%) that achieved no/low Al Detection
Scores were submitted during Al Research Event 2. This may be an indication of how well
GenAl has been adopted and mastered by students since its launch in November 2022, and the
P1 holding Al Research Event 1 in April 2023 and Al Research Event 2 in September 2023.

In this study, GenAl struggled to work with Microsoft Excel spreadsheet analysis. None of the
research tests passed when graded by the academic. Initially trained on data up to September
2021, ChatGPT’s training set continues to be upgraded and it is now integrated with Microsoft
Bing search engine. Initially, ChatGPT responded to just text based questions, but it now
incorporates image-based requests, and its integration with Microsoft Office and Microsoft Bing
now enables Microsoft Excel Spreadsheets to incorporate micro-app Al agents capable of
extracting a table of data, cleaning up the data, and analysing the data (OpenAl, 2023b). Thus,
the difficulties encountered by students undertaking research tests requiring analysis of
Microsoft Excel data in this study no longer exist. Thus, GenAl poses an ever-greater challenge
to academic integrity if these issues are not considered when assessments are being set.

Following the collection and analysis of all Al Detection Scores and research test grades, the Pl
held informal meetings with each participant academic. These academics contend that as GenAl
improves, and students increasingly engage with it, academics will have to be subject matter
experts to detect GenAl content. However, a counter-argument could be that with the evolution
of GenAl, will it indeed replace the need for any academic to be a subject matter expert?
Participant academics were concerned that students can use GenAl to create a bibliography to
accompany GenAl text, and that some or indeed all the bibliography may not be authentic.
Participant academics are concerned they do not have the resources or time to follow every
reference to verify if it is authentic, or indeed relevant to the text. Participant academics believe
that fundamental questions need to be asked about what we are teaching, why we are teaching
it, how we are teaching it, and what careers we are preparing graduates to enter. Students
commencing university in 2023-2024 will emerge from degree programmes into an employment
landscape transformed by Al, and much of what they are learning could be redundant if roles
are supplanted by Al. Thus, participant academics contend that a bigger conversation must occur
about the impact of Al on education beyond that of its impact on academic integrity.
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5. Limitations

While all the aims, objectives and tasks were completed as per the research funding proposal,
the study encountered several limitations which impacted its potential output including low
levels of academic staff engagement and a lack support for the study by some senior academic
managers. Fear of Al is pervasive, and some academics and academic managers appear to have
adopted a head in the sand approach to the impact of Al on their teaching and learning strategies
and indeed the impact of Al on the entire education system.

6. Conclusion

GenAl provides educators with an opportunity to redirect the achievement of learning outcomes
through students engaging in written tasks, to instead focusing on how students develop higher-
order critical thinking skills and mentoring their learning and progress (Sullivan et al., 2023).
Educators must explore GenAl applications to significantly improve inclusion for people with
communication disabilities (Hemsley et al., 2023; Starcevic, 2023; Sullivan et al., 2023) and
enhance participation and success for students from disadvantaged backgrounds (Sullivan et al.,
2023). However, educators must first address the significant gaps in digital competencies for
ethical and effective use of GenAl to support learning (Kohnke et al., 2023).

From a strategic educational perspective, GenAl compels educators to adapt teaching, learning
and assessment practices that incorporate the new reality of living, working, and studying in a
world where GenAl is widely available (Halaweh, 2023; Garcia-Pefialvo, 2023; Liu et al., 2023;
Rudolph and Tan, 2023; Sullivan et al., 2023). It is essential that policy makers, researchers,
educators, and technology experts work together and start conversations on how these evolving
GenAl tools can be used safely and constructively to improve education, and support learning
while maintaining academic integrity. In UK and US universities, working groups have already
been set up to assess the challenge of GenAl. Provisional outcomes indicate that methods of
teaching, learning and assessment will have to radically change. This study provides tangible
evidence that GenAl is disrupting education, and the global education system must adapt to
meet these disruptive challenges and opportunities.
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Abstract

The COVID-19 pandemic and the arrival of generative Al have accelerated a shift
towards Continuous Assessment (CA) in higher education. This paper uses data from a
broader evaluation of the “Futures” initiative in Dublin City University (DCU) to
explore student experiences of different forms of CA. DCU Futures aims to transform the
undergraduate experience, in part by a much stronger focus on CA. Survey data from
546 DCU students were used to examine how different models of undergraduate
programmes related to student satisfaction with CA. Compared to traditional exams, CA
was perceived to be fairer, comprehensive, and less stressful, but a minority viewed it as
less accurate. For most forms of CA, increased exposure was associated with higher
satisfaction levels. Exceptions were CA formats that required groupwork. The outcomes
show the importance of sharing detailed assessment rubrics with students, and of
providing ongoing guidance on groupwork.

Keywords: Continuous assessment, assessment approaches, higher education.

1. Introduction

Continuous assessment (CA) and traditional exams have long been the two primary methods of
evaluating student learning in higher education. CA involves ongoing evaluation of students’
knowledge and competences throughout the academic year, using different methods such as
written reports, quizzes, presentations, and group projects (Ariza et al., 2013; Bengoetxea &
Buela-Casal, 2013), while exams typically occur at the end of the semester or academic year.
There has been a growing movement towards adopting CA as an alternative or complement to
traditional exams (Combrinck & Hatch, 2012). This shift is driven by the recognition that CA
can provide a more comprehensive and authentic assessment of student learning, promote active
learning, and enhance student engagement (Holmes, 2018). While the COVID-19 pandemic
accelerated the shift towards online learning in higher education, it also exposed some
limitations of traditional exams and highlighted the need for flexible and adaptable assessment
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methods. This, coupled with the subsequent advent of generative Al, has contributed to the shift
towards CA (Lodzikowski et al., 2023; Montenegro-Rueda et al, 2021). While Al offers
potential benefits for improving written communication skills (Osorio, 2023), concerns exist
regarding its misuse for plagiarism in assessments (Rudolph et al., 2023). AI’s ability to solve
problems raises the possibility of students misusing it not only for essays and written work but
also for different assessments formats, such as online quizzes. This paper examines CA from
the student perspective, linking perceptions to the relative emphases placed on CA, as well as
the implementation of CA and implications for academic integrity.

2. DCU Futures

In 2020, Dublin City University (DCU) launched the DCU Futures initiative, designed to
transform undergraduate education. It is the largest innovation in teaching and learning in the
history of DCU and aims to use educational innovation, industry engagement, and digitalisation
of learning to transform what students learn and how they learn it, embedding Transversal Skills
into all aspects of the student experience. A key change in how students learn is a much stronger
emphasis on CA and on relevant and authentic forms of assessment of student learning,
including Challenge-Based Learning.

DCU Futures is funded by the Human Capital Initiative (an Irish Government initiative for
higher education which aligns innovation with national strategy objectives). Over its lifetime
from 2020 to 2025, Futures will create 1000 additional student places on 10 new programmes,
with the aim that it serves as a template for wider DCU change. The 10 programmes are divided
between entirely new programmes, and new “specialisms” for existing programmes. An
example of a new programme is the BA in Climate and Environmental Sustainability, which
bridges natural and social sciences. In contrast, the BSc in Chemistry with Al is a new
specialism, where students share a common first year programme with other chemistry
undergraduates, but in subsequent years specialise in the application of Al to chemistry.

Students in common entry programmes experience aspects of the Futures approach in their first
year, but to a lesser extent than those on one of the five new programmes, or than those in the
second or third year of their specialism programme.

To complement external funder evaluations, DCU commissioned an internal evaluation, with a
focus on sustainability and scalability. This paper presents selected findings from that
evaluation, focusing on Futures students' views and experiences of continuous assessment.

3. Methodology

This paper draws on a subset of data from a survey of students on Futures programmes and on
a small group of “comparison programmes” within DCU. While 639 students completed the
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survey, this paper presents data only from the 546 students who agreed that their data could be
used for broader dissemination. Students completed the survey during March and April 2023,
and their data were grouped into the following three categories:

Non-Futures: Traditional DCU programmes (146 student respondents).
Futures Light: New programmes with a common entry first year, and a Futures
specialism in later years (297 student respondents).

e Futures Core: New programmes adopting a Futures approach (101 student
respondents).

There were 267 students in the first year and 279 students in the second year of their programme.

In addition to the evaluation survey, the paper uses DCU data from the 2023 cycle of a national
survey of undergraduate students in higher education, called StudentSurvey.ie
(https://studentsurvey.ie/). It is conducted annually and aims to explore student engagement and
experiences. Data from the survey are used in this paper to provide insights about students'
perceptions of academic integrity and plagiarism.

4. Results

The evaluation survey included statements designed to gauge student attitudes to CA in a
general sense, to specific forms of CA, and to the preferred balance between continuous
assessment and traditional exams.

4.1. Attitudes towards CA in general

Figure 1 provides an overview of students’ attitudes towards CA. It shows that the vast majority
of students (92%) believed that CA was fairer than exams, while 87% felt it provided a more
comprehensive assessment of their skills and was less stressful. However, 25% acknowledged
that CA could be less accurate than exams, and 15% expressed a preference for exams over CA.
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Figure 1. Percentage agreement with statements about CA, overall

Irrespective of programme type, year of study, or student gender, students typically expressed
positive views on CA in general. That noted, second year students on Core Futures programmes
are the group with the greatest exposure to CA, and they were also the group that expressed the
most positive attitudes. Almost all (98%) believed that CA was fairer than exams and that it
provided a fuller picture of their skills. They were also far less likely to believe that CA was not
as accurate than exams (only 7% expressed this view, compared to 22-29% in other groups).

4.2. Attitudes towards the balance between different forms of CA

Regarding different forms of CA, students generally expressed satisfaction with the balance
between the different forms (Figure 2). Large majorities were pleased with the amount of work
assessed via Loop (DCU’s digital learning platform) quizzes, reports and essays, labs and
practicals, and presentations. Labs and practicals, along with Loop quizzes, emerged as the most
popular assessment forms, with very few students seeking a reduction in the amount of work
assessed by them.
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LAB/PRACTICALS l 70
REPORTS/ ESSAYS - 77

PRESENTATIONS/ POSTERS - 69
LOOP QUIZZES l 77

M Too much About right ® Not enough

Figure 2. Satisfaction with amount of work assessed by different means, all respondents

Of the five forms of assessment listed in Figure 2, groupwork was the only one for which a large
minority thought was allocated too much time. Use of groupwork also varies by programme
type, featuring very strongly in Futures Core programmes, relative to other models. Thus, Figure
3 looks at attitudes to groupwork, by programme type. Half (50%) of all Futures Core students
felt that too much of their work was assessed using groupwork (vs 23-30% in the other groups).
Looking only at second year Core Futures students, 61% were dissatisfied with the amount of
time allocated to groupwork.

Too much M About right Not enough

Figure 3. Amount of work assessed by groupwork, by Futures category
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Because groupwork is a frequently used element of the Futures approach to how students learn,
the survey included several questions exploring the student experience of groupwork. These
showed that, irrespective of programme type, students preferred face-to-face groupwork over
virtual meetings (90%). A majority in each group (83-85%) also expressed concerns about the
potential stress of groupwork, and a smaller majority (54-65%) agreed that certain individuals
could dominate group activities.

Students in non-Futures programmes (who typically had far less exposure to groupwork) were
most likely to express a desire for guidance on working in groups. Conversely, those who were
in second year on Futures Core courses were by far the most likely to feel that they had too
much groupwork, and to agree that some did not contribute to activities.

4.3. Attitudes to Challenge-Based Learning:

Challenge-Based Learning (CBL) is a particular form of authentic, group-based assessment, and
is a core element of the DCU Futures model. Few non-Futures students had experienced CBL,
compared to 82% Futures Core and almost half of Futures Light students. Thus, this section
focuses on Core and Light only. Students who had experience of CBL were generally very
positive, agreeing they learned from others and were able to use skills from their course. Least
positive ratings related to contributions of others on their team. While almost all (94%) Futures
Core first year students agreed that they learned from others on their CBL team, only 64% of
Futures Core second years did so. In a related vein, 76% of Futures Core second year students
agreed some of their team did not contribute, as did 44% of their first year counterparts.

4.4. Students’ preferences for CA and exams

When asked about their ideal assessment approach, students overwhelmingly favoured a
predominantly CA approach (Figure 4). However, Futures Light students were less inclined
towards entirely CA assessment, opting instead for a mixed approach that incorporated mainly
CA and some exams. While close to two-thirds of Futures Core and non-Futures students
preferred to be assessed entirely by continuous assessment, only 27% of Futures Light students
selected this option. Conversely, 61% of Futures Light students opted for assessment mainly
using CA, but with some exams (an option chosen by only 26-36% of students from the other
two groups).

Examined by year, second year Futures Core students were the group most likely to prefer
assessment to be entirely based on CA, with no exams (77%). This is also the group that has
had greatest exposure to being assessed by CA.
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Figure 4. Preferred forms of assessment, by Futures category

4.4. CA and academic integrity in Futures

Lim (2022) has flagged how assessment practices increasingly need to include non-traditional
methods (such as presentations), because Al can be used to subvert the process of assessment
via traditional written essays and examinations. The Futures approach uses diverse and multi-
modal continuous assessment methods (e.g., combining written, presentation, and oral skills),
and the online quizzes incorporate at least some course-specific content. This suggests that it is
more difficult to use Al to undermine student assessment within Futures. Support for this view
comes from the findings of the national StudentSurvey.ie 2023, where Futures Core students
were those most likely to perceive their assignments and assessment methods as being tailored
to reduce cheating (92% agreed, versus 77% of Futures Light and 85% of non-Futures students).

5. Conclusions and recommendations

Using the opportunity afforded by the DCU Futures initiative, this paper investigated how
student perceptions of CA were related to their exposure to CA overall, and by different forms
of CA. The results highlight many positive attitudes towards CA. Relative to traditional exams,
it is seen as fairer, more comprehensive and less stressful. Broadly, increased exposure to CA
is associated with more positive attitudes towards most dimensions of CA. Exceptions arise
when CA requires working as part of a team. The findings may have wider relevance, but in the
specific context of DCU, they are being addressed by a targeted groupwork toolkit for Futures
programmes, and by efforts to improve student understanding of the nature of continuous

24



Student Experiences with Continuous Assessment in DCU Futures at Dublin City University

assessment and of assessment rubrics, their design, their use, and their fairness. Finally, by using
a variety of continuous assessment methods, Futures programmes aim to minimize concerns
about Al-enabled plagiarism, and to enhance academic integrity.
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Abstract

In higher education, sophisticated online learning management systems offer educators
unprecedented opportunity to design and implement assessment-specific feedback
rubrics with relative ease. In 2022, Feedback Fruits, a flexible, online feedback tool,
became available at Flinders University (Australia) with system migration to Canvas.
This study evaluated the acceptability and impact of online peer feedback rubrics
introduced to a group assessment in a 3™ year, undergraduate, medical science topic. In
this study, online feedback participation rates were high (range 84.3-96%), with
participants preference for anonymous feedback (77%). Mean peer evaluation scores
improved for information sharing, task completion and discussion at final assessment;
with feedback received ranked ‘high’ by 56.8% of students. Mean group evaluation
scores improved for topic coverage, poster format and referencing at final assessment;
with feedback received ranked ‘high’ by 59.1% of. students. In summary, online peer
feedback improved student engagement and group assessment learning in this topic.

Keywords: Feedback; peer; Feedback Fruits; assessment; quality.

1. Introduction

In education, ‘feedback’ refers to a compilation of post-response information that communicates
to the learner about their actual performance. Importantly, feedback from equal-status learners
guides learning processes towards high-quality educational goals (Narciss, 2012) by
progressively strengthening self-assessment (Kim-Godwin et al., 2013), metacognitive learning
and deep course content analysis (Kwon et al., 2018); skills underpinning core graduate qualities
in higher education.

The importance of feedback in tertiary education has been highlighted as topic delivery has
shifted from face-to-face classes to primarily teaching via online learning management systems.
In online settings, student connection (McVay Lynch, 2002), learning quality and community
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of practice (Corgan et al., 2004) are enhanced through feedback-rich learning; with ‘feedback
paucity’ often associated with online course withdrawal by students (Ertmer et al., 2007).
However, the facilitation of adequate online feedback intensity by teaching staff alone has been
reported as difficult (Dunlap, 2005) and, as such, alternative feedback mechanisms have
developed over the past decade (Aviles et al., 2012). In fact, with the application and
sophistication of learning management systems now commonplace, educators have an
unprecedented opportunity to apply flexible and robust, online peer feedback rubrics with
relative ease.

‘Feedback Fruits’ is an online learning tool offering flexible feedback rubric formats, student
anonymity and auditing functionality. Feedback Fruits has been reported as an easy and
excellent online student tool with staff assistance (van Popta et al., 2017), facilitating peer-to-
peer communication (Schillings et al., 2020) and lowering peer feedback quantities for student
learning uplift (Nicol, 2014). At Flinders University, Feedback Fruits became widely available
in 2022 following migration of the University’s online learning platform from Moodle (Moodle
HQ) to Canvas (Infrastructure). The aim of this study was to design, implement and evaluate
online, peer feedback rubrics introduced to a group assessment for 3™ year, undergraduate,
medical science students.

2. Methods

2.1. Study Cohort and Demographics

Undergraduate, 3" year Bachelor of Medical Science/Laboratory Medicine and Bachelor of
Public Health students enrolled at Flinders University, Australia in Semester 2 of 2023 were
eligible for the study. Student demographic data was accessed using the University’s
Intelligence Portal.

2.2. Group Assessment

The group assessment consisted of a research project, produced over 8 weeks. Submission
comprised of a research poster and a 5-minute poster presentation. Randomly allocated groups
(11) of 4-5 students, researched an infectious disease test/device. Research on the test/device
performance was evaluated against ‘ideal’ REASSURED benchmarking criteria (Land et al.
2019). The assessment was worth 15% of the topic grade, with allocations for group marks
(4%), individual marks (6%) and feedback activities (5%). Final grades were moderated in
accordance with the University’s assessment policy.
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2.3. Assessment Feedback

2.3.1. Feedback Fruits Rubrics

Academics designed a ‘peer-to-peer’ (within-group) and a ‘group-to-group’ (across-group),
analytic assessment feedback rubric for Feedback Fruits. The focus of the peer-to-peer feedback
rubric was group interaction (Table 1). Students completed peer-to-peer feedback (0.5% of
assessment mark) at draft and final poster submission.

Table 1. Indicative™ Peer-to-Peer Feedback Rubric in Feedback Fruits

Interaction Beginning (1) Emerging (2) Proficient (3) Experienced (4)
Sharing No information Minimal Moderate Maximal
information shared
Discussion No participation Occasionally spoke  Contributed most of Consistently
Skills when encouraged the time contributed
Listening Did not listen, Occasionally Listened most of the ~ Actively listened to
Skills acted autonomously listened time incorporate ideas
Task No task completion ~ Completed some Completed most Completed all
Completion assigned tasks assigned tasks assigned tasks

*Truncated peer responses shown. Numerical evaluation scores (1), (2), (3) or (4) were used for analysis.

The focus of the group-to-group feedback rubric was topic coverage and formatting (Table 2).
Students completed group-to-group feedback (0.5% of assessment mark) at draft and final poster
submission.

Table 2. Indicative® Group-to-Group Feedback Rubric in Feedback Fruits

Poster Criteria Beginning  Emerging  Proficient Experienced Highly
1) 2) 3) (4) Experienced (5)
Topic Coverage Insufficient Variable  Satisfactory Complete Advanced
Collaboration Limited Emerging  Satisfactory Effective Outstanding
Referencing Limited Variable  Satisfactory Complete Precise

*Truncated poster criteria descriptions shown. Numerical evaluation scores (1), (2), (3), (4) or (5) were
used for analysis.

2.3.2. Student Evaluation of Feedback using Canvas Quiz

Students evaluated feedback received at completion of the assessment using an online Canvas
quiz (Table 3) worth 3% of the assessment mark. Open text commentary was reviewed by topic
academics.
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Table 3. Indicative® Evaluation of Feedback Rubric in Canvas quiz

Feedback Evaluation Catergory Response
Peer-to-Peer and Group-to-group feedback value Low/Medium/High
Assessment Changes Made Open Text
Feedback Preference Anonymous/Identified

*Truncated feedback evaluation categories shown.

2.4. Student Feedback Process

Students accessed feedback rubrics with a Flinders Access Number (FAN) and password.
Academics educated students in safe learning environments, trusted peer relationships and
provided guidance on the use of Feedback Fruits and Canvas.

2.5. Data Extraction and Analysis

Deidentified data was extracted from Canvas for analysis. Numerical rankings were applied to
peer-to-peer (Table 1) and group-to-group (Table 2) feedback responses to generate draft and
final evaluation scores, analysed using two-sided, paired t-tests.

2.6. Ethics and Funding

The University Human Research Ethics Committee approved the study (HEL6549-6). Students
could ‘opt-out’ from Feedback Fruits and completed online consent for the evaluation quiz. The
study received no funding.

3. Results

3.1. Student Demographics and Participation

Fifty-one students participated in the study (overall enrolled student response rate of 94.4%).
The majority were aged 20-24 years (85%), female (59%), non-Aboriginal or Torres Strait
Islander (96%), held Australian citizenship (96%) and spoke English only at home (69%).
Student feedback participation rates were high, irrespective of poster stage or feedback type
(Table 4).
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Table 4. Student Feedback Participation Rate

Poster Stage

Feedback type Percentage (%) of students (n=51)

Draft
Draft
Final
Final
Final

Group-to-group 84.3%
Peer-to-peer 86.3%
Group-to-group 94.1%
Peer-to-peer 88.2%
Evaluation Quiz 96.1%

3.2. Impact of Peer-to-Peer Feedback

Mean peer evaluation scores significantly improved for information sharing (3.53 vs. 3.73),
discussion skills (3.44 vs. 3.68), and task completion (3.68 vs. 3.83) at final assessment (from
draft) but were not significantly different for listening skills (3.69 vs. 3.83; p<0.070) (Figure 1).

Evaluation score

4
3.8
3.6
34
3.2

3

*k
*
I * II I

Information Discussion  Listening Task
Sharing Skills skills Completion

Skill category

Figure 1: Mean evaluation score of group skill at draft (blue) and final (red) submission. Standard
deviation (error bars) and significance (* p<0.005, **p<0.008) shown.

3.3. Impact of Group-to-Group Feedback

Mean group evaluation scores significantly improved for topic coverage (4.15 vs. 4.69),
formatting (3.95 vs. 4.58) and referencing (2.96 vs. 4.53) at final assessment (from draft) (Figure

2).
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Figure 2: Mean evaluation score of poster categories at draft (blue) and final (red) submission.
Standard deviation (error bars) and significance (* p<0.005, **p<0.006, ***p<0.008) shown.

3.4. Student Evaluation of Feedback

3.4.1. Value of Feedback

Peer-to-peer feedback value was considered ‘high’ by 56.8% (n=25) of students or ‘medium’
by 34.1% of students (n=15), with less than 10% (9.1%, n=4) rating the activity as ‘low’.
Similarly, group-to-group feedback value was considered ‘high’ by 59.1% (n=26) of students
or ‘medium’ by 31.8% (n=14) of students, with less than 10% (9.1%, n=4) rating the activity as
‘low’.

3.4.2. Assessment Changes Made

Students most frequently changed the poster layout (61.9% of students, n=26), content (28.5%
of students, n=12) or both (7.1% of students, n=3) due to feedback received. Only one student
changed topic coverage.

3.4.3. Feedback Preference

Most students (77.3%, n=34) preferred anonymous feedback as to identified feedback (22.7%,
n =10).

4. Discussion

Process design that is consistent and considers the key factors supporting high-quality feedback
has been deemed essential to provide students with an opportunity to view their own work
through an objective lens (Topping, 2009). Academics facilitating online courses have a
responsibility to deliver high-quality, supplementary peer feedback activities. In this study,
assessment-specific, analytic feedback rubrics were implemented with guidance from Feedback
Fruit best-practice documentation and Canvas training experts. Importantly in this study, factors
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required to create safe and trusted learning environments for student understanding, such as
consistent evaluation criteria and clear student instruction on the giving and receiving of
constructive feedback, were able to be included in the feedback activity (Evans, 2015; Ohaja et
al., 2013). Whilst the allocation of assessment grades for student feedback participation in this
study may have artefactually elevated feedback participation rates, nearly 60% of students
valued both the peer-to-peer and group-to-group feedback as ‘high’, and few (n=5) students who
did not consent to their evaluation survey responses being included in this study. In addition,
the open text feedback in this study reviewed by academic staff confirmed the use of highly
objective peer commentary, although students knew their feedback was anonymous. This
supports the delivery of safe and reciprocal guided peer feedback activities as achievable using
Feedback Fruits and Canvas, with these conditions previously reported as highly advantageous
to overall student learning (Nicol, 2014).

Previous studies have reported the benefits of peer feedback as overall skill improvement and
enhanced interpersonal communication (Hodgson et al., 2014; Sethares & Morris, 2016). Group
mean peer evaluation scores in this study significantly improved for information sharing,
discussion skills and task completion, but not listening; however the authors acknowledge
individual student trends within assessment groups may have been masked by calculated mean
scores and the student sample size was limited. Study replication in 2024 may strengthen these
findings, as the student cohort enrolment is estimated to at least double that of 2023, with
inclusion of the topic as compulsory for Bachelor of Clinical Science students. Nonetheless, the
reported improvement in mean evaluation scores were also supported by the frequency of
changes in assessment layout, content or both, and the student open text commentary. Following
group feedback one student remarked: “I made sure to improve my communication with group
members and increase my contribution” and another commented: “I needed to listen to others
ideas more. This was something I have struggled with in the past ”. Whilst students demonstrated
confidence in interpreting feedback and processing conflicting feedback a minority of students
reported difficulty in understanding the feedback received, so further consideration for English
as a second language (ESR) may be beneficial for future studies. Another improvement to future
activities would include changes to the timing of draft and final assessment feedback, as
highlighted by one student “having the feedback earlier in the assessment...would give more
opportunity for change”.

5. Conclusion

Online peer feedback improved student engagement and group assessment learning in this topic.
More broadly, peer feedback in online learning environments can improve opportunities for
student self-reflection and deliver educational quality improvements during the assessment
process.
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Abstract

This paper aims to describe an educational innovation in teaching-learning based on
Project-Based Learning (PBL) carried out in the subjects of "Basic Finance" taught in
the Double Bachelor's Degree in Management, Business Administration, and Law of the
Public University of Navarre (UPNA). These are Financial Markets and Instruments,
Corporate Finance I, and Corporate Finance Il. Specifically, in each of the subjects, the
project consisted of preparing an advisory report. Thus, the classroom becomes a
financial consultancy covering its different areas of work.

Furthermore, this study evaluates the educational innovation, analysing both
quantitative and qualitative aspects across subjects and gender. In summary, there is a
significant improvement in grades after the introduction of PBL. Students also support
the implementation of PBL, with gender differences found. Our findings motivate the
continued use of dynamic teaching methods and underline the importance of adapting
approaches to improve educational outcomes.

Keywords: Educational innovation; PBL; financial advisory; finance classroom.

1. Introduction

The European Higher Education Area (EHEA) is undergoing a transformation, emphasising
student-centred approaches over traditional lectures. Project-based learning (PBL) plays a
central role in this process, reshaping educational experiences and promoting 21st century skills.
Several authors, such as Ausin et al. (2017), argue in favour of PBL in the EHEA, citing its role
in promoting problem-solving and creativity. Guo et al. (2020) further highlight the positive
perceptions of students, associating PBL with autonomy, self-confidence and increased
motivation.

This work is licensed under a Creative Commons License CC BY-NC-SA 4.0
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This paper explores a PBL-focused pedagogical innovation implemented in the '‘Basic Finance'
subjects of the Double Bachelor in Management, Business Administration and Law at the Public
University of Navarra (UPNA). Supported by a UPNA Educational Innovation Project, the
initiative transforms finance classes into different facets of financial advisory work.
Additionally, the study evaluates the impact of PBL on grades and shows a significant
improvement compared to the period before the innovation.

The following sections follow this structure: Section 2 outlines the theoretical framework of
PBL. Section 3 provides a detailed account of the PBL project in the Basic Finance subjects at
UPNA. Section 4 presents the results. Finally, section 5 summarises the main conclusions,
confirming the value of PBL in improving the teaching-learning process within the EHEA
context.

2. Project-Based Learning (PBL)

In response to the evolving demands of the labour market, higher education is faced with the
urgency of preparing students with the cognitive, instrumental and attitudinal skills necessary
to face advanced challenges and make effective decisions in the 21st century. Fleming (2000)
emphasises that PBL enables students to improve their cognitive and critical thinking skills
through collaborative problem analysis and the application and organisation of knowledge. Wu
et al. (2020) and Kteczek et al. (2020) point out that cooperative learning and reflection are
encoraged. The emphasis on the acquisition of technical competences has often overshadowed
the importance of transversal or soft skills. Silva and Maturana (2017) highlight the shift from
content to activities, emphasizing the alignment for successful implementation. Teachers engage
students as sources of mutual learning, involving them as protagonists in the learning process.
Formative assessment strategies guide pathways during the week (Leenknecht et al., 2021)
whereas Power (2019) highlights the crucial role of student participation and collaboration in
consolidating newly acquired knowledge. We believe that PBL in finance encourages the
practical application of financial concepts in real-world contexts more than other active
methodologies, enhancing the development of problem-solving and decision-making skills,
essential in this dynamic and complex field.

3. Financial Advisory in the Classroom: Transformation of the Educational Model

3.1. Starting Point

The innovation presented in this paper consists of a change in the teaching methodology of the
subjects of the "Basic Finance" area, including Financial Markets and Instruments, Corporate
Finance | and Corporate Finance Il, in the Double Bachelor's Degree in Management, Business
Administration and Law. This transformation incorporates the active methodology of PBL. The
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initiative came from the UPNA Financial Economics teaching team when they presented the
project "Financial Advisory in the Classroom: Transforming the Educational Model" which is
part of the PINNE 21! project. The chronological details of the project implementation are
shown in Figure 12. To find out more information on the development of the projects, see
Abinzano et al. (2022 and 2023).

Educational Innovation Project UPNA 2021-2023

2021-2022 Semester 1 2022-2023 Semester 1 2022-2023 Semester2
2°-Financial Markets and Instruments 3°- Corporate Financel 5°- Corporate FinancelIl
Fixed and Variable Income Portfolio Advice Feasibility Study of an Investment Project Start-Up Financing Round

Figure 1. Implementation of PINNE 21

3.2. Key Element: The Project

The project design followed the methodology outlined by Dickinson et al. (1998) to ensure a
project structure that guarantees effective learning. The project involved transforming the
classroom into a financial consultancy, in which the students have to produce a financial report.

Regarding the Financial Markets and Instruments course, the project consists of a fixed and
variable income portfolio advice. Students have to propose the optimal investment of €100,000
in the Spanish financial markets, building a diversified portfolio according to the investor's risk
profile. The autonomy allows students to choose a client profile and take into account different
contexts. The Corporate Finance | course involves preparing a financial feasibility study of an
investment project. For this course, a company located in Navarre that wishes to invest in a low-
carbon bus, using the government aid outlined in the BOE of 16 November 2021. The Corporate
Finance Il course guides a financial round in which students advises a start-up company
headquartered in Barcelona, which seeks 1,500,000€ in 2023 and 2,300,000€ in 2024 for project
committed to the Sustainable Development Goals 11 and 1.

The result of the consultancy is a comprehensive report presented to the client, consisting of a
dossier (6-page PDF document with annexes) and an Excel file with calculations and analyses.
A PowerPoint presentation of the report is also provided. The project is carried out in seven
weeks and constitutes 50% of the first unit of the course, with the remaining half (Unit 2) using
traditional methodologies.

11n 2021, the Public University of Navarra issued the first call for Educational Innovation Projects
(PINNE-2021)
2 The PINNE’ subjects are developed over 15 weeks, all of them of 6 ECTs.
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3.3. Work Dynamics: The Puzzle Method

Students form teams of three members, and organise themselves into advisory teams with
defined roles. Each member becomes an expert on each of the subjects. Interaction and
collaboration between experts are crucial. The project begins with a puzzle activity aimed at
covering three syllabus topics. Each team member was randomly assigned a piece of puzzle
corresponding to one of these topics, requiring them to become experts through individual study
and subsequent collaborative exploration in small groups. Once each member mastered their
puzzle piece, they joined forces to assemble the puzzle collectively. During this phase, each
member shared their expertise with the team, ensuring that all members gained a thorough
understanding of all three topics.

3.4. Project Evaluation
Table 1 shows the evaluation system for the project, which is the first unit of the course.
Table 1. Project Evaluation

On-time delivery (20% PLB) - Non-recoverable

PBL 60% - Non-recoverable

* Version 1 of the project (15% PBL) - group mark

* Version 2 of the project (30% PBL) - group mark

« Individual exercise (15% PBL) (0 if it is not correct, 5 if it is correct and
10 only if everyone in the group has it correct)

Test of basic knowledge (20% PBL) - Recoverable
* it is necessary to pass the basic knowledge test

At the beginning of the course, students are given a rubric containing the assessment criteria for
versions 1 and 2, which also includes aspects related to the delivery of the project, and written
and oral presentation skills. Table 2 shows an example of the final rubric, with a number of
items for subject-specific appropriateness. In all subjects, report structure is assessed with 9
items and general skills are assessed through 7 items.
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Table 2. Final Rubric

Item Score | Mark
Version 0 N°Item 0
Version 1| N°Iten

Adequacy (4 poins) Version 2| N°Item

Total
Version 0
Structure of the Report (2 points) Version 1
Version 2

Total
Version 0
Generic Competencies (2 points) Version 1
Version 2

Total

| |=fa)e v v e
oclo|lele|e |ele|e|e e |

Total Mark

4, Assessment of the Innovation

Evaluating the impact of PBL compared to traditional methodologies is crucial for
improvement. Quantitative analysis and qualitative surveys, including a gender perspective to
address inequalities in the finance profession, will inform future course improvements.

4.1. Quantitative Results

The results for Unit 1, post-PBL application compared to pre-PBL, are shown in Table 3. Across
the three subjects, PBL has had a positive impact on marks, both in the final exam and in the
final mark. This increase is more significant for the female gender. The statistical t-test shows
significant differences between pre-PBL and PBL means, with minor exceptions for the male
gender3,

Table 3. Pre-PBL vs PBL results

Course Total Sample Female Male

N°Obs  Unit1 Exam Final Mark  Unit 1 Exam Final Mark  Unit 1 Exam  Final Mark

Corporate Finance | 8.03 7.22 7.65 7.96 7.22 7.62 8.21 7.22 03
Pre-PBL (21-22) 30 7.34 6.96 7.20 7.18 6.79 7.04 772 7.34 7.56
PBL (22-23) 41 8.94 7.56 8.25 8.93 7.76 8.35 8.95 7.04 8.00
t-test 0.00 0.26 0.01 0.00 0.14 0.01 0.08 0.75 0.45
Corporate Finance Il 6.37 7.28 7.32 6.31 7.22 7.35 6.49 7.40 7.28
Pre-PBL (21-22) 34 5.72 6.73 7.26 5.54 6.69 7.16 6.27 6.84 7.57
PBL (22-23) 35 6.97 7.80 7.38 7.28 7.90 7.59 6.60 7.67 7.14
t-test 0.00 0.00 0.70 0.00 0.01 0.24 0.58 0.22 0.44
Financial Markets and Instruments 7.76 6.37 7.21 7.85 6.27 7.17 7.56 6.60 7.32
Pre-PBL (20-21) 39 6.41 5.59 6.45 6.41 5.37 6.26 6.42 5.92 6.74
PBL (21-22) 41 8.11 6.93 7.52 8.08 6.65 7.36 8.21 7.94 8.08
t-test 0.00 0.05 0.01 0.00 0.11 0.02 0.00 0.24 0.16
Total mark 7.42 6.82 7.34 7.46 6.74 7.32 7.35 6.98 7.39

3 Before the implementation of PBL, traditional methodologies were employed. The results obtained could
be due to innovation and/or a change in evaluation. The methodological change makes it difficult to
distinguish between the two causes.
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Table 4 shows the results for Unit 1, displaying comparatively higher marks for Version 2 than
for Version 1 in all subjects. They suggest the influence of teacher feedback on the learning
process. The mark of the essential knowledge test is relatively lower than the dossier/report
mark, which requires further analysis for possible corrective measures. The average mark for
project delivery and commitment is 9, with slight variations between subjects. No gender
differences are observed, except for Corporate Finance I, where no significant difference is
observed using mean difference tests.

Table 4. Project Marks (PBL Unit 1)

Basic

N° Obs On—_tlme Version 1 Version 2 Ind|V|d_uaI Knowled e
. delivery Exercise (PBL)
Subject ge

Corporate Finance | 9.89 9.26 9.63 8.80 6.80 8.94
Female (22-23) 30 9.89 9.26 9.61 8.73 6.86 8.93
Male (22-23) 11 9.90 9.27 9.69 9.00 6.58 8.95
t-test 0.93 0.98 0.51 0.48 0.77 0.96
Corporate Finance 11 9.00 5.60 7.96 6.74 4.79 6.97
Female (22-23) 19 9.47 5.97 8.11 7.13 4.94 7.28
Male (22-23) 16 8.44 5.16 7.78 6.28 4.60 6.60
t-test 0.08 0.06 0.20 0.44 0.70 0.17
Financial Markets and Instruments 9.95 7.94 8.37 8.91 6.93 8.41
Female (21-22) 32 10.00 7.19 7.83 8.28 7.06 8.08
Female (22-23) 25 10.00 8.59 8.90 10.00 7.07 8.87
Male (21-22) 9 10.00 7.94 8.11 7.78 7.08 8.21
Male (22-23) 12 9.67 8.61 8.91 9.17 6.17 8.51
t-test 0.21 0.03 0.21 0.55 0.38 0.85
Total Mark 9.69 7.54 8.46 8.33 6.36 8.13

4.2. Qualitative Results

Students are surveyed about their opinion on certain qualitative aspects of the PBL
methodology. First, the results suggest that the percentage of students that would recommend
this teaching method ranges from 83.35% to 88.57% (Table 5).

Table 5. Commitment and Recommendation

Subject N° Hours/week Recomendation
Corporate Finance | 6 86.21%
Female 6 90.00%
Male 6 75.00%
Non binary 3 100.00%
Corporate Finance | 6 82.35%
Female 6 90.00%
Male 7 66.67%
Non binary 6 100.00%
Financial Markets and Instrumen 7 88.57%
Female 7 86.96%
Male 6 91.67%
Total Mark 6 86.42%
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Open-ended responses on methodology reveal concerns about high workloads, which reflects
the weekly hours spent outside the class in Table 5. Despite this, students highlight autonomy
and collaboration as strengths, bridging the academic and professional worlds.

Second, Graph 1 shows the results for questions assessing the usefulness of the methodology,
with values predominantly close to 3* Notably, female students express slightly higher
receptivity. In open-ended questions, students perceive the high workload as a disadvantage, but
emphasise the autonomy and collaboration as strengths, bridging the gap between academia and
the realities of the workplace. Assessments of the relevance of the experience to the role of a
financial advisor receive very positive scores above 3, with slightly higher marks for females.
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Graph 1. Satisfaction Survey

4 The satisfaction survey, on a scale of 1 to 4, measured students' perceptions of the PBL methodology
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5. Conclusions

This paper outlines the implementation of Project-Based Learning (PBL) in the area of "Basic
Finance" at UPNA, transforming classrooms into financial consulting firms. The courses
involved are Financial Markets and Instruments, Corporate Finance | and Corporate Finance II.
The pedagogical innovation resulted in an average score increase of more than one point
compared to the previous academic year. The surveys reveal positive feedback on the
acquisition of workplace skills, with workload identified as the main disadvantage. In terms of
gender, female students generally outperform their male counterparts. Ongoing evaluation
explores expectations of project development times.

Reflecting on the initiative, tutors express satisfaction at observing an actively engaged and
motivated classroom. This increased student satisfaction and engagement could be an indication
that innovation leads to improved student academic performance, which would support our
initial results, supporting the arguments in favor of the PBL methodology. However, students
perceive the increased workload as a disadvantage, placing a greater burden on teachers. The
choice of active methods requires consideration of the optimum group size.
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Abstract

ChatGPT is a powerful Artificial Intelligence (Al) technology that has the potential to
revolutionize the way we study in education. It can be used in a variety of ways and we,
on the other hand, focused on senior pre-service teachers’ designing a mathematics
lesson plan to implement in primary schools. Four voluntary participants attended, as
half of which designed a mathematical task by asking Al while the rest used traditional
methods in planning the task. In the next breath, participants implemented their lesson
plans in a public school and collected the data relating to tasks they used. At the end, we
compare the outcomes concerning the lesson plan and implementation in schools, and
determine the strengths and weaknesses of each approach. This research offers valuable
insights into using ChatGPT in teacher education to be used in practice and considering
the teachers’ task designing role in classrooms with and without ChatGPT.

Keywords: Artificial intelligence; ChatGPT, teacher education, pre-service teachers,
mathematics lesson plan

1. Introduction

Once, it was education leading the way in paradigm shifts. Now, propelled by research and
development activities— in other words, by riding the wave of artificial intelligence's [Al]
meteoric rise—it has become inevitable to compel the four horses of education to pursue
novelty. Al-generated tools elegantly dance onto the stage. Generative Al is stirring up quite the
excitement, thanks to using the magical blend of natural language processing and extensive
language models. Because Al has this superpower to grasp and spit out human language which
is known to be the pinnacle of sophistication in system development, to spot patterns; the
trained-up versions of this Al can shuffle through language constructs (Bozkurt, 2023). While
it took humans approximately six million years to evolve, we now possess a polyglot and
talkative genius at our fingertips, capable, if trained proficiently, of swiftly solving previously
unsolved problems in mathematics.
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Generating quite the mojo with its content-creating prowess, generative Al has sparked a flurry
of scholarly debates, prompting researchers to dive into its potential perks and pitfalls (Johinke
et al., 2023). Authorities in the realms of education and innovation proclaim that given the
burgeoning presence of generative Al tools in the lives of young individuals, a strategic
endeavor is imperative to blend them seamlessly into educational frameworks. Knowing that Al
is used in numerous fields (Kasneci et al., 2023), we attempt to answer this question in the
educational scope. This research seeks to explore the effects of incorporating Al-generated
lesson plans into the teacher education program, center upon the viewpoints and encounters of
future educators.

One of the Al tools that can be employed for educational purposes is ChatGPT Al language
model developed by OpenAl. It's designed to understand and generate human-like text based on
the input it receives. Using a vast amount of data and machine learning techniques, ChatGPT
can engage in conversations, answer questions, generate text in various styles, and assist with a
wide range of tasks, from providing information to creative writing. What makes ChatGPT
unique is its ability to produce high-quality text for broad input, constant learning capabilities,
and partly free usage. ChatGPT showcases its capacity to bolster student writing through
multiple avenues: offering outlines, scaffolding knowledge, generating summaries,
paraphrasing content, providing feedback on diverse submissions, and even facilitating practice
quizzes on specified subjects (Halaweh, 2023).

ChatGPT offers a spectrum of support in educational settings, from automated feedback,
discussion starters, and grammar/spelling corrections to crafting syllabi, lesson plans, and
developing curricula (Cope et al., 2021; Lin, 2022). Numerous recent studies have proposed that
the utilization of ChatGPT within educational contexts presents opportunities for enhanced
teaching methodologies and improved learning experiences (Adiguzel et al., 2023; Cooper,
2023; Kasneci et al., 2023). When it comes to core subjects, the integration of lesson plan
preparation within teacher education programs, with a particular focus on mathematics may
affect the classroom setting at the schools. Hays et al., (2023) found that the majority of teachers
do not use any Al tools and ChatGPT either in their lessons. And the minority use it for the
lesson plans/substitute plans, letters of recommendation and asking how to teach with it.The Al
platform, by identifying a student's areas of struggle in mathematics, can dynamically adapt the
lesson (Graham, 2023). Spot on the present research, Hong (2023) and Phillips (2023) have
discussed aspects of lesson planning. However, no research articles that focus on GPT-generated
lesson plans in mathematics and also carry out the plans in primary schools to see if it works in
real practice. This study aims to investigate the impact of integrating Al-generated lesson plans
into the teacher education curriculum, focusing on the experiences and perspectives of pre-
service teachers. Based on this, we specify the research question:

1) What similarities and differences exist between Chat-GPT and the traditional
mathematics lesson plans created by pre-service teachers?
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2) What implications arise from varying learning plan applications for pre-service
teachers and primary students?

2. Methodology

This research is comparative case study which is a research approach to formulate or assess
generalizations that extend across multiple cases. Yin (1984) states that case studies in
qualitative research assist in researching complex phenomena (cases) or those that we do not
know much about. The cases in this research are designing a mathematical task by the aid of
ChatGPT and without the ChatGPT support. Research trajectory is explained below.

Al-generated lesson planning workshop and creating the lesson plan: We conducted a two hour-
workshop where pre-service teachers are introduced to ChatGPT and guided in using the Al
model to generate lesson plans. Three pre-service teachers participated in this training while the
other three participants who will conduct the lesson with traditional methods were out in that
part of the research. Pre-service teachers created the lesson plan in accordance with their topic
in accordance with the 5E model from constructivist approach and right after the workshop and
sent it to the researchers. We specify to study “fractions” as a mathematical theme so that all
participants are coherent with the implication of the theme. We employed three fraction
concepts for every two of the pre-service teachers (one uses Al, one uses a traditional method)
to design a lesson: i) Instruction of unit fractions’ magnitude, ii) Instruction of proper fractions’
magnitude, iii) fraction comparison.

Implementation in school visits and observations: Whole process takes place in the same public
school where the classrooms include 24, 4th grade students on average. Each attainment was
implemented in the same classroom subject to two different lesson plans. In other words, one
attainment was assigned to a class and the attainments were implemented as two practices in 3
different classes. Researchers gather observations and feedback from both pre-service teachers.
As a sum, the observation form is filled by researchers and by pre-service teachers regardless
of implementer or observer.

Comparative analysis: Texts generated by ChatGPT and tradition-based lesson plans were
utilized for document analysis. The researchers ensured that, through credibility, the data were
collected from the official ChatGPT site. Participants’ reflections, their notes, and researchers’
observation notes were assessed, and all data were cross-checked for better implications. All
data were analyzed collectively by the researchers, and decisions were reached by consensus.

3. Findings

3.1. Assessment of lesson plans

The lesson plans with a traditional lens and with the support of ChatGPT were analyzed
according to the six criteria on Table 1.
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Table 1: Assessment Results of Participants’ Lesson Plans

Method & Techniques Originality
Al-generated Traditional Al-generated Traditional
-Question & answer -Question & -Highly original ~ -Mostly conventional
-Narrative answer tasks and activities
-Discussion -Demonstration -Depends on the planner

-Group working

Functionality Suitability

Al-generated Traditional Al-generated Traditional
-Supporting various strategies -Emphasis on Inappropriatenes  -More flexible to arrange
-Promoting peer teaching and visual s to student level the plan according to the
sharing representation and grade level suitability
-Giving otantic example and modeling -Redirection to
-Offering accessible materials -Detailed arithmetic
-Rule-based approach explanations processing

According to Table 1, ChatGPT offers group working and discussion regarding methods and
techniques. Question and answer methods are standard for both tools. Oppositely, ChatGPT
generates more original ideas. Besides, traditional lesson plans offer more convenient content
and require less inference. As for functionality, supporting various strategies, promoting peer
teaching and sharing, and giving real-life examples are considered positive features of Al-
generated tools. Emphasis on visual representation and modeling and detailed explanations are
positive sides of traditional lesson plans. It can be accepted that quite similar lesson plans were
created by offering easily accessible materials such as papers, cardboard, and visual models.

3.2. Assessment of Pre-Service Teachers’ Implications

The lessons with a traditional lens and with the support of ChatGPT were analyzed according
to the strengths and weaknesses based on the observations of researchers and participants
themselves.

According to Table 2, while the ChatGPT lesson plan stands out for providing creative and
varied ideas and saving time, the weaknesses observed by both the researchers and the
participants were the lack of depth/superficiality in the subject matter, the predominance of the
narrative technique, and the plans that were not suitable for the grade level and the level of the
students. The timing of the plan stages is a deficiency because it gives very short time for
essential tasks, for example, while it gives much longer time for the reminder stage. As a
weakness, it was also noteworthy that it did not provide any technological support and did not
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Table 2: Assessment of Participants’ Implications with AI-generated Lesson Plan

Implications with Al-generated Lesson Plan

Strengths Weaknesses
To implementers To observers To implementers To observers
-The -Proposing -Superficiality -Superficiality
predominance of number line -Dominance of | -Dominance of narrative technique
the question & activities narrative techniq | -Inappropriate for grade level
answer technique | -Providing -Inappropriate -Not offering technology support
-Saving time examples of for grade level -Proposing number line activities
-Offer different effective -Inappropriate -Inadequate contextual problem
perspectives and reminders for student level | -Professional knowledge deficiency
diversity -Suggestions on -Lack of joy -Direction to arithmetic process
material -Timing

Implications with Traditional Lesson Plan

Strengths Weaknesses
To implementers To observers To implementers To observers
-Leaving free -Leaving free -Offering single | -Adherence to the textbook
space for the space for teacher point of view
teacher -Classroom
-Supporting management
authentic learning | effectiveness

suggest any contextual problems. Providing compelling reminder examples was interpreted as
a strength because the comprehensibility of the topic needs to provide reminders about fraction
concepts, as the last topic was seen about a year ago. Finally, the observers noticed a deficiency
in participants' professional knowledge and redirection to arithmetic processing.

While the prominent strengths of traditional lesson plans are leaving free space for the
practitioner, flexibility, and supporting authentic learning, the weaknesses are offering a single
point of view depending on the decision of the implementer and adherence to the course
materials. As a final step, participants were asked: What are the differences between the lesson
plan and implementation with the other method?

PT1: "In the traditional plan, the pre-service teacher prepared a more flexible plan. When |
stayed connected to the chatGPT, I felt as if | was making a presentation rather than teaching,
so there was a one-sided communication."
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PT4: "Tools such as ChatGPT may harm the teacher's productivity and creativity in the long
run. But it saves a lot of time when preparing lesson plans. | think traditional and Al generated
can be used together."

PT3: "A plan designed for 1 hour requires at least 3 hours. Timing is a big problem"

PT2: "Despite all the weaknesses, if I didn't know beforehand, | wouldn't have realized that it
was prepared with AL"

4. Discussion and Conclusion

In this research, while asking about the differences between traditional and ChatGPT -supported
lesson plans, we wanted to answer the question, *Which one provides more effective teaching?"
It is not easy to give a simple answer to this. Traditional does not always mean unuseful and
old, but it does not mean that we should always stick to it. This proposal not only explores the
practical implications of Al in lesson planning but also delves into the perceptions and
experiences of those directly involved in the educational process—student teachers. It adds a
valuable dimension to the ongoing discourse on Al in education and teacher training.

The suggestion of visuals and modeling as a common strength of ChatGPT and the traditional
lesson plan is essential because visual representations in mathematics teaching make the subject
concrete and comprehensible (Goldin, 2008). Contrary to traditional lesson plans, ChatGPT
presents various viewpoints and diversity, offering imaginative and diverse suggestions.
Delving deeper into the concept of creativity is valuable, as aspiring educators highlighted its
role in generating innovative lesson plans and fostering their professional expertise. Compatible
with this result, van den Berg & du Plessis (2023) assesed that ChatGPT can serve as a potent
resource in honing educators' abilities for critical thinking. This tool empowers them to assess,
modify, and enhance their teaching methodologies, thereby catering more effectively to their
students' requirements. Considering the activities generated by ChatGPT can certainly expand
teachers' viewpoints and nurture creativity by introducing various approaches to teaching
fractions. This exposure inspires educators to explore inventive methods which can captivate
learners in dynamic learning endeavors. Nonetheless, educators may face challenges, as specific
curricula necessitate adherence to strict guidelines and designated textbooks. Therefore, while
embracing creative strategies, teachers must tread carefully within these constraints.

Along with the positive sides of Al-generated lesson plans, considerable weaknesses exist. The
prominent situation is that plans are only partially suitable for the grade level and the level of
the students. It offers different and effective content, but the implementers should reconsider its
offer before using it. The participants stated that chatGPT had one-way communication and
were in a situation where the way of presentation was active in the implementation process,
contrary to the interactive environment required by constructivism. The situations that emerged
in practice due to the limited flexibility and the predominance of narrative support these pre-
service teachers' views. According to some participants, ChatGPT may harm the teacher's
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