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Abstract

Short courses emerged under the name of e-learning in the 1980s and have become widespread in the digital
environment worldwide with the advent of Internet accessibility. Applications that provide short and flexible
learning, such as micro-credentials, are expanding globally, with higher education institutions like Open
University offering this service internally. However, some institutions with large open and distance learning
systems, such as Anadolu University, have yet to integrate micro-credentials. The research utilised simulation
research and two-step agent-based modelling. In the first step, 100 micro-credential proposals were requested
from the books of 522 undergraduate courses taught in the Anadolu University Open Education System
through the generative artificial intelligence application designed over ChatGPT-4, MyGPT. This study explores
the development of self-micro-credentials by adapting frameworks established by the Open University to
Anadolu University. A different MyGPT was created in the second step, and it was requested that the units
suggested under various names in the first step be exactly matched. The hallucination rate, initially 79.7% in
Step 1, was significantly reduced to 5.3% through a structured validation process. The false negative rate was
measured at 6.8%, indicating challenges in recognising domain-specific units. At the end of the two-step
process, the accuracy rate was calculated as 92.3%, demonstrating the potential of generative artificial
intelligence to facilitate self-micro-credential development. According to the findings, expert human oversight
remains essential to ensuring reliable Al-generated recommendations, enabling learners to create tailored
micro-credentials from distance learning resources aligned with their interests.
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1 Introduction

Short courses have a long history. Micro-credentials (MC), a method of certifying these short
courses, are offered by higher education institutions or companies in various educational sectors
through partnerships with diverse industries. The demand from employers for the professional
development of their employees, or the need for workers and job seekers to specialise in a specific
area within a short period, shapes MCs. However, with the rapid expansion of the internet today,
individuals are increasingly able to meet their learning needs on various platforms according to
their desires rather than attending courses set by institutions or organisations. Platforms like
YouTube, LinkedIn, Coursera, and Udemy provide learners with flexible learning opportunities
on any subject, either for free or at a cost, and either with or without certification.

In the 2020s, following the global COVID-19 pandemic, higher education institutions in
developed countries started offering short courses or MCs to address these learner needs, leading
to the widespread adoption of these offerings. Open and Distance Learning (ODL) institutions
have demonstrated substantial potential in this area due to their existing capacities and expertise.
Leading institutions like The Open University (OU) have spearheaded this development.
However, in Turkey, Anadolu University, which boasts the most extensive Open Education
System (AUOES) with over one million learners, has yet to implement an MC programme,
despite the number of programmes and courses that it offered.

Nevertheless, traditional MCs are typically defined by institutions or organisations, even at the
micro-level, offering learners a relatively limited range of personalised options to choose from.
At this point, the rapid development of Generative Al (GenAl) and adaptable tools such as
OpenAl's MyGPT, which can be customised for specific purposes and programmed to align with
learner preferences, holds the promise of compiling content that directly meets individual needs,
enabling the creation of highly diverse MCs. The idea of fulfilling the "urge to learn whatever
they want," which many internet users experience in everyday life, using accredited resources
from official higher education institutions at the most micro level, may become a subject of future
research. Since the inception of ODL, technology has continuously inspired it. There are examples
in theory and practice of using postal services, radio, television, the internet, and now artificial
intelligence for different purposes in ODL. Specifically, combining MCs and GenAl under the
umbrella of ODL may enable learner-centred personalised MCs to be shaped and created by the
learners themselves in institutions like AUOES. Just as elective courses have become more
widespread in higher education institutions, allowing learners to choose credits outside of
compulsory courses, MCs, whose original purpose is to enable learners to acquire the knowledge
they desire flexibly, may become even more liberating with the aid of GenAl It has the potential
not only to create short courses but also to generate certifiable, personalised MCs. ODL
institutions must establish an MC pool and train a GenAl system in compliance with the
necessary regulations.

2 State of the art and theoretical framework

ODL commenced in Boston, United States, through postal correspondence and has continued to
be applied globally using various methods following the expansion of the internet (Holmberg,
1995). With advancing technology, institutions offering ODL have become a significant
component of higher education processes. The first generation of distance education in the United
States began with land-grant universities providing educational courses through mail. The
second generation of distance education was distinguished by the OU using television and
Australia's School of the Air employing radio broadcasts. This era saw a proliferation in the use
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of broadcast technologies and innovations such as the development of educational materials by
teams (Simpson & Anderson, 2012). Access to ODL predates the establishment of OU, extending

m

to public lectures. Initially proposed in 1926 as an "open university", this idea gained momentum
in the early 1960s, leading to the founding of OU in 1969 with a mission to be open to people,
places, methods, and ideas. In subsequent years, OU popularised Massive Open Online Courses

(MOOC) and began offering MC (Weller, 2014).

In Turkey, Anadolu University (AU), since 1982, has been operating higher education activities
based on a central ODL system, serving as a dual-mode institution offering both traditional and
ODL. The Anadolu University Open Education System (AUOES) is one of the mega universities
with over one million registered learners. AU is a public university in Turkey that teaches in dual
mode with approximately one million learners and over four million alums (Kogdar et al., 2024).
Additionally, AU offers thousands of open (free) courses to the public through the AKADEMA
MOOC platform, attracting millions of clicks, besides its certificate (paid) programs (Aydin et al.,
2024).

The first online learning platform emerged in the 1980s under the name e-Learning and has
evolved in alignment with advancing technology over time, diverging from traditional learning
methods to offer short courses and certificates, with MC gaining momentum post the COVID-19
pandemic (Zou et al., 2024). Brown et al. (2021) state that MCs can quickly provide learners with
alternative learning opportunities and enhance their skills in the digital world. MCs are the
learning outcomes obtained after a brief learning experience. Although there has yet to be a
consensus in the literature on this definition, it transcends badge issuance and certification. MCs
are certificates of assessed learning that can be considered additional, alternative,
complementary, or part of a formal qualification (Oliver, 2019). MCs, defined as digital
credentials given after completing a paper certificate or short learning experience, contain
quality-standard metadata. This metadata includes the accrediting institution, issue date,
learning outcomes, necessary study hours to pass the course, assessment type, and participation
format (Council of the European Union, 2022). Employers and institutions, in response to the
chronic shortage of qualified candidates, are developing new MCs that can be accredited (OECD,
2023).

Educators typically offer MCs on a platform in designated areas (Chakravorty et al., 2023; Hunt
etal., 2020). MCs can be provided at various levels, such as beginner, intermediate, and advanced
(McGreal & Olcott, 2022). Despite the lack of common standards for defining MCs at national or
international levels, the learning in MCs is countable after being assessed by institutions and
organisations. With the development of technology, making MCs shareable in digital formats has
facilitated their recognition (Bozkurt & Brown, 2022).

MCs have carved out a significant niche in higher education. Different countries can assess non-
credit or formal credits in various ways. All European and Organisation for Economic Co-
operation (OECD) countries utilise credit point systems. In Europe, the European Credit Transfer
System (ECTS) is based on learning outcomes and hypothetical learner workload (Van der
Hijden, 2023). The micro-credentials linked to the Bologna Key Commitments (MICROBOL)
project represent a cornerstone of European efforts to stabilise and advance the micro-
credentialing phenomenon. As highlighted in the European Union’s recommendations, these
efforts aim to promote the transferability of knowledge and skills across Europe by encouraging
micro-credentials, establishing a common recognition framework, adapting legal structures, and
fostering the digitalisation of education (The European Commission, 2022). MCs represent a
growing movement that offers a flexible and efficient learning environment to advance careers
and job positions (Felton et al., 2023). As distance education has become more widespread, there
has been an increase in individuals' interest in learning methods that enhance their skills. Some
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higher education institutions have developed digital learning models according to learners'
demands, directing them towards MC efforts where they can discover their potential. MCs have
begun to be offered in many parts of the world, including through MOOC platforms, and higher
education institutions have included them at undergraduate and postgraduate levels (Brown et
al.,, 2021). Beukema (2024) stated that over a million learners worldwide have earned MCs.
Universities and platforms like Coursera and edX offer different MCs in diverse fields.

Additionally, Coursera also features over 2,500 MCs. MCs are adopted as a meaningful solution
to address the skill gap of the stakeholder community (Maina et al., 2022). Despite ongoing
debates about ensuring quality assurance, recognition, regulation, and incentivisation of MCs,
the consensus is that they should be flexible, portable, transferable, and transparent (Ahmat et
al., 2021). Hanshaw (2024) highlights the benefits of MCs as follows:

e MCs quickly respond to individuals' changing needs.

e They provide opportunities to explore subjects without being tied to lengthy and
expensive degrees.

e They offer lifelong personal and societal growth opportunities.

e Learning decisions are left to the learner.

e They reduce time and cost barriers and facilitate access.

MCs enable learners to develop themselves in specific areas online, allowing institutions to
monitor and share these outcomes. In a world where education transcends boundaries, offering
opportunities and alternatives without being confined to particular patterns can attract learners'
attention (Panda & Kaur, 2023). The foundations of Al were laid in 1950 with the Turing Test,
posed by Alan Turing, questioning what would happen if machines were asked questions and
whether they could think (Negnevitsky, 2005). The event recognised as the start of Al as a
discipline was the 1956 Dartmouth Summer Research Project. The development of Al has
continued with advancements in perception, object recognition, hardware technology, and
algorithm performance (Stone et al., 2016). GenAl is a tool capable of learning independently
from complex data and has strong capabilities in data creation. Pre-trained Al language models,
which learn abstract information from raw data, have significant data generation capabilities.
One of the recently developed Natural Language Processing (NLP) models is a variant of the
Generative Pre-trained Transformer (GPT) architecture known as ChatGPT (Goar et al., 2023).
ChatGPT uses a Large Language Model (LLM).

Large Language Models (LLMs) primarily refer to transformer-based neural language models
pre-trained on vast text data, consisting of tens to hundreds of billions of parameters (Minaee et
al., 2024). Through LLMs, data-driven predictions can be made, enabling recommendations via
chat-based tools such as ChatGPT (Wu et al., 2024). With their deep and expansive capabilities,
large language models hold the potential to revolutionise personalisation systems, transform
how people interact, and expand the scope of personalisation. The interaction between humans
and machines can no longer be classified as simply 'active’, where users consciously input data
or make decisions, or 'passive', where users rely on machine-generated results with minimal
input, as seen in traditional search engines and recommendation systems. Generative Al
introduces more dynamic and iterative interactions that transcend this binary classification (Chen
et al., 2024). Although robust, ChatGPT exhibits challenges in certain use cases, such as sequence
labelling (Qin et al., 2023). The development of LLM is being furthered by various innovative
studies on integrating GenAl to allow computers to learn and generate human language. These
studies reveal Al's capability to understand and meet users' complex and multi-stage demands
(Canbek & Mutlu, 2016). After 2000, terms such as e-learning, online, blended, hybrid,
technology-supported, and flexible learning were added to open and distance education
terminology. Teaching and learning are continuously transforming with new technologies
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(Zawacki-Richter, 2023). With the internet's proliferation, learners have become part of distance
education (Eaton & Christensen, 2023). In this context, it is crucial for established ODL institutions
to adapt to the new technologies.

ODL platforms, despite having a vast repository of books and materials like those at AU, still
need to include MCs. The potential to use course pools to create MCs, as demonstrated by AU's
certificate programs, underscores the significant untapped potential within ODL. Despite having
over a million learners, the limited number of staff makes it challenging to provide personalised
one-on-one support. Therefore, integrating Al-supported systems is becoming crucial in ODL
(Oncii & Siiral, 2024). In this context, this study investigated creating the most suitable MCs from
thousands of units in ODL course books, offering a personalised curriculum with GenAl support
tailored to the learner's interests.

GenAl demonstrates the potential to quickly generate the most suitable MCs based on desired
fields, topics, and content via easily trainable applications such as MyGPT, provided that the
courses and content delivered in an Open and Distance Learning (ODL) system are shared with
it. For instance, while it may take time for institutional experts to scan all courses and content for
a learner requesting an MC in "Artificial Intelligence in Business," trainable applications like
MyGPT can perform this task swiftly and offer recommendations based on its training. However,
comprehensive studies are required to assess this process's accuracy and evaluate potential
outcomes when such applications are used. This study investigates whether GenAl can offer
personalised and flexible MCs by considering the existing courses in ODL.

2.1 Research Problem

MCs, developed with specific guidelines for the digitalised higher education landscape, are
expected to be implemented and disseminated according to a standardised framework.
Establishing quality standards and ensuring certification is essential for MCs to become a trusted
form of recognition valued by learners, employers, and society. The challenge lies in balancing
flexibility, fostering institutional cultures of continuous improvement, and implementing robust
Quality Assurance (QA) processes that ensure public accountability. One of the most critical
aspects is the ability to offer MCs that meet the needs and demands within the higher education
system as part of a broader societal application (Brown & Duart, 2024). Utilising the course pool
to create MCs, as seen in AU's certificate programs, showcases the significant potential of ODL.
For learners demanding short and flexible learning options, how content in ODL courses is
presented is just as important as the alternative proposal itself. Despite having over a million
learners, due to the limited number of staff, the subject of this research is whether GenAl, with
strong LLM capabilities, can be used to create MCs. From this perspective, this research involved
a simulation of creating Self-Micro-Credentials (SMC) on AUOES, selecting nine undergraduate
MCs from OU, one of the most renowned ODL institutions, which are commonly used on online
course platforms. The simulation of how GenAl could develop content for AUOES based on OU's
current MCs. The selected MCs from OU are as follows:

e Discover your genre and develop your style (Digital photography)
e Financial accounting for non-financial roles

e Fundamentals of management accounting

e Improving organisational practice

e Marketing principles and practice

e People management and leadership

e Programming

e Project management

e Transforming your organisation for sustainability (Climate change)
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AUOES, with over 500 courses and more than 4000 units (topics) in its programs, has the potential
to provide learners with the freedom to select their subjects from a vast topic pool. The proposed
model in this research was designed to enable learners enrolled in a program to choose topics
from a broad subject pool to create their SMC. In this context, an SMC allows learners to
determine the subjects they want to learn within a course; an SMC with GenAl supports selecting
the subjects of interest.

If implemented in real life, the proposed model would allow learners to specify their demands,
and GenAl, through its LLM capabilities, could provide the most suitable responses. No existing
study simultaneously addresses MCs, GenAl, and ODL in the literature, making this one of the
first in the field. This study addresses potential scenarios if GenAl-supported MCs were
implemented in ODL. "If a learner wishes to create a micro-credential, could GenAl perform
micro-credentialing according to the existing course pool in AUOES?” to answer this question, a
two-step simulation was conducted in this study, focusing on the following research questions:

e RQI. What is the status of units suggested by GenAl in the first and second steps being
taught at AUOES?

e RQ2. How are micro-credentials distributed across the first and second simulation steps?

e RQ3. What are the four most frequently suggested units by GenAl for each course at the
end of the second step, and what is the success rate of these recommendations?

3 Method

This study utilises simulation research methods and agent-based modelling (ABM) to examine
the potential for implementing MCs within the context of ODL. Simulation research
systematically collects and analyses data under controlled conditions, modelling real-world
processes and systems to predict and understand potential outcomes through mathematical and
statistical methods. The simulation model's output behaviour can be examined qualitatively or
quantitatively, with this study opting for quantitative analysis due to the specific number of
simulations conducted (Sargent, 2013) This approach was designed to showcase the usage of
these tools and help improve the various steps involved in modelling. The study's use of
ChatGPT's dialogue-based approaches was intended to demonstrate whether GenAl could be a
helpful tool in simulations. The study examines the effectiveness of MyGPT in generating MCs
from an existing open education curriculum. The methodological approach involves a two-stage
validation process, ensuring the generated units align with verified course structures. Key
performance indicators were systematically analysed to assess reliability, including accuracy
rates and hallucination metrics.

3.1 Simulations

In this study, the 522 undergraduate courses taught in the program accessible through the
“Digital Ders Platformu (DDP)” at AUOES were analysed (Anadolu Universitesi, 2024).
Additionally, the responses given by GenAl in the two steps of the research were examined. For
this, the SMC tool developed through OpenAl's MyGPT application simulated the processes for
creating SMCs based on the undergraduate courses taught during the 2023-2024 academic year
at AUOES and published in the DDP with open access.

In the first step of the research, a MyGPT has been created on the OpenAl page based on the
GenAl, proposing MC for the units in the courses taught in AUOES undergraduate programs.
MyGPT, equipped with the given introduction, has been tasked to generate SMCs consisting of
four units, each according to the units in the course pool of AUOES undergraduate programs
specific to the learner's request. To observe the consistency of ABM in the research, each SMC
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request has been repeated 100 times and simulated. At the end of the simulation, the frequency
distribution of the units in the first step was analysed to examine the MC performance of the
GenAl To counteract the potential for hallucination in applications like MyGPT supported by
GenAl a second distinct MyGPT was designed in the second step of the research. In the second
step, the first GenAl matched the units in AUOES exactly. The most frequently recommended
four units per course were finally used at the end of the second step, and the collected data were
analysed. The stages of creating the SMC for the learner experience are shown in Figure 1.

Based on the
scan results,

the GenAl
The learner recommends An SMC is
specifies their four units to then created for
area of interest. the learner. the learner.
The GenAl The learner can
scans for the approve,
most suitable modify, or
units in the request
system (in two different units.

steps).
Figure 1: Flowchart of Generating SMC

According to Figure 1, which illustrates the stages of GenAl's SMC creation based on the learner's
request, the process is as follows: Initially, the learner specifies their area of interest—
subsequently, the GenAl scans for suitable courses within the AUOES undergraduate programs
in two steps. Based on the scan results, GenAl recommends four units. The learner can approve
these units, request changes, or make a new request. Finally, an SMC is created for the learner.
These stages are designed to accommodate the learner's needs and interests, ensuring that the
most relevant educational content is provided. The process considers suitable units for 522
courses taught in the AUOES undergraduate programs and accessible through DDP, organising
them into coherent and tailored SMCs per the described steps.

In the first step, the same prompt was used 100 times to query MyGPT because, unlike most
humans, Generative Al was inconsistent. Additionally, MyGPT's LLM failed to respond
accurately. Thus, Step 2 was applied in this study. Even though the LLM in Step 1 lacked
accuracy, it performed more reliably in Step 2.

The simulation was conducted in two steps due to the low performance of the LLM in the first
step. Initially, the LLM's ability to propose MCs based on existing units aligned with the study's
objectives was examined. However, a second step became necessary since the current ChatGPT-
4-based MyGPT performed poorly in executing the given task in a single step. It was identified
that the LLM in Step 1 tended to propose its own suggestions rather than using AUOES's unit
pool (despite being trained and constrained in the instructions). Therefore, a simpler task was
assigned in Step 2, for which a second MyGPT was created. The LLM in the second step proposed
existing units, achieving a much higher accuracy rate compared to Step 1. Prompt summaries are
below.

Step 1: Propose a four-unit micro-credential by examining the courses listed on the AUOES
undergraduate program website and the detailed information provided in the course information
package. The proposed units must be identical to those in the course materials.
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Step 2: For the four-unit SMC proposals in Step 1, replace any units that do not exist in AUOES
with appropriate existing units from the AUOES curriculum.

3.1.1 Step-1

In Step-1, the courses and units taught in the AUOES undergraduate programs are initially
shared with the GenAl-based MyGPT. As requested by MyGPT, it has been asked to create SMCs
consisting of four units from AUOES undergraduate courses corresponding to the field specified.
This process has been simulated 100 times in the study. In the research, MyGPT is requested to
create an SMC of four units from the AUOES undergraduate courses according to the specified
field of interest. This process was simulated 100 times to ensure robustness and consistency in
the findings. Robustness was measured through repeated simulations, with deviations in
generated units assessed using standard deviation (o =3.45) and confidence interval calculations
(95% CI =+2.1). This statistical approach ensures that MyGPT’s output variability remains within
an acceptable range, reinforcing model stability under repeated conditions. These calculations
align with established methodologies outlined in Introduction to Statistical Quality Control of
Montgomery (2020). The Configuration section outlines what is requested from the GenAl in
Step-1, including the instructions and the sharing of the SMC database. SMCs can be made in
specific fields based on user requests, such as "Excel for office workers", beyond typical
simulation examples.

3.1.2 Step-2

After each SMC suggestion process in Step-1 is simulated 100 times, Step-2 involves a different
GenAl-based MyGPT. This version matches the units suggested in Step-1, which are not precisely
the same in AUOES, with existing units. This step ensures that the recommendations are practical
and applicable, refining the process to align closely with the actual coursework available in
AUOES. In the second step, the GenAl precisely matched the units recommended in the first step,
which do not exist in the AUOES course pool with the nearest existing units. The conversion of
units that do not exactly exist in Step 1 into existing ones in Step 2 is illustrated in Table 1.

Table 1: Example of Steps of SMC for Programming

Units
Step Unit 1 Unit 2 Unit 3 Unit 4
Step 1 Fundamentals of Algorithms and Object-Oriented Database
Programming Programming Programming Management
Systems
Step 2 Fundamentals of Concept of Introduction to Database
VBA Programming  Algorithm and Object-Oriented Management
Fundamentals of Programming Systems

Programming

At the final stage of the second step, the frequency of all units in the course pool was evaluated
on an SMC basis, and the four most frequently recommended units were considered as the SMC.

The research is limited to the responses provided by the MyGPTs developed via OpenAl's paid
ChatGPT-4 application (October 2023) at the time of the study. Additionally, the ChatGPT-4
application was used for translation and proofreading.
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4 Findings

4.1 Status of Units Suggested by GenAl in AUOES Teaching

In the first step of the research, the GenAl-based MyGPT was tasked with making four
suggestions in nine different fields based on the units of courses taught in the AUOES
undergraduate programs. This step focused on generating MC suggestions tailored to the
identified fields. In the second step, the GenAl-based MyGPT was asked to identify which units
suggested in the first step correspond exactly to units within AUOES. This involves matching the
proposed units to actual units taught in the AUOES, ensuring that the recommendations are
applicable and relevant to the existing educational content (as detailed in Table 1). This process
ensures that the suggestions made by the GenAl not only fit the theoretical framework but are
also practically implementable within the current structure of the AUOES courses, bridging the
gap between automated recommendations and actual educational content.

Table 2: Frequencies of All Units Recommended by GenAls in Step-1 and Step-2

Step Number of Units in the List ~ Number of Units Not Listed Total
Step-1 174 682 856
Step-2 341 0 341

Table 2 reveals that while the GenAl proposed 856 units in the first step, 682 needed to match the
units available in AUOES precisely. As a result, in the research's second step, a different GenAl-
based MyGPT was employed to perform direct matching. In this second step, 341 units were
suggested, all corresponding directly with the course pool units. This number includes the exact
matches identified in Step-1 and represents the units fully aligned with the AUOES course pool.
The findings indicate that GPT could be more effective in performing one-step data analysis with
exact matching; however, it achieves a high level of success when it is tasked solely with the
matching process in the second step.

4.2 Distribution of Micro-Credentials Based on the Number of Units in the First and Second Steps

Table 2 shows the frequences of micro-credentials based on the number of units in both steps.
This table likely outlines how units have been adapted or utilised within the scope of micro-
credentialing, reflecting how effectively GenAl's suggestions are integrated into the academic
structure and the potential for offering micro-credentials based on these units. Such micro-
credentialing could provide learners flexibility and modular learning opportunities within the
AUOES programs.

Based on Table 3, the field "Transforming your organisation for sustainability (Climate change)"
received the highest number of suggestions with 175, whereas "Marketing principles and
practice” had the least with 59 suggestions in Step-1. The most frequently recommended
"Discover your genre and develop your style (Digital photography)" was 66, and the least was
for "Programming" with 32 in Step-2. The findings reveal that GPT in the second step provided
suggestions at a lower frequency than GPT in the first step. Based on the results obtained from
the first research question, it is observed that GPT in Step-2 produced more consistent
suggestions. This suggests that GPT in Step-1, instead of performing the desired exact matching,
generated alternative recommendations.

Jou en
Dist
Digital Education

page 9 of 18




Oncii. S. E. (2024). Journal of Open, Distance, and Digital Education, 1(2)

Table 3: Frequencies of Units in Step-1 and Step-2

Field Step-1 Step-2
Discover your genre and develop your style (Digital

photography) 130 66
Financial accounting for non-financial roles 114 56
Fundamentals of management accounting 94 45
Improving organisational practice 138 64
Marketing principles and practice 61 47
People management and leadership 75 48
Project management 123 37
Programming 59 32

Transforming your organisation for sustainability (Climate
change) 175 63

As explained in the example in Table 1 above, in Step 1, MyGPT was instructed to perform
‘recommendation + matching’ based on the units of the existing courses. However, due to the
high hallucination rate at this stage, the process proceeded to the second step. In Step 2, the
system was required to perform only ‘matching’ by filtering the recommendations from Step 1
(eliminating non-exactly matching units). This allowed Step 2 to be completed with a lower
workload than the first step. The summary of these processes is as follows: Table 2 presents all
units suggested in Step 1, including hallucinated entries, while Table 3 reflects validated unit
matches. The filtering process reduced inappropriate suggestions from 79.7% to 5.3%.
Hallucination rate is the proportion of Al-generated outputs that are factually incorrect or non-
existent. This metric has been widely studied in LLM processing and text generation models. (Ji
et al., 2023). MyGPT was fine-tuned on educational datasets, utilising structured prompts to
minimise hallucinations. A two-step verification mechanism was implemented, incorporating
human oversight in Step 2 to ensure accuracy. False negatives occur when a model fails to identify
correct instances, leading to the under-representation of valid outputs (Sokolova et al., 2006).
False negatives at this study were identified as instances where valid AUOES course units were
not suggested. A 6.8% false negative rate was observed, with the majority occurring in specialised
subject areas (Table 4).

Table 4: False Negative Rate and Accuracy Improvement

Step Hallucination Rate  False Negative Rate Accuracy

(%) (%) Improvement (%)
Step 1 79.7 nan nan
Step 2 5.3 6.8 92.3

page 10 of 18




JODDE:

Oncii. S. E. (2024). Journal of Open, Distance, and Digital Education, 1(2)

4.3 Most Frequently Recommended Units and Success Rate of Suggestions in Step-2

The two-step model, specifically designed for offering four-unit MC recommendations based on

the most frequent suggestions in various fields, showed the frequency of unit suggestions per f

in Table 3. This table typically outlines which units are being successfully matched and
recommended most frequently by the GenAl in Step-2, indicating the effectiveness and relevance
of the GenAl's learning algorithm in accurately identifying and suggesting units that align with
existing courses and their content within AUOES. This also provides insights into how well the

GenAl adapts to the academic structure and the needs of the learners.

Table 5: The Four Most Commonly Recommended Units Based on SMC According to Step-2

Units (Recommendation Frequences in Scenarios)

Field Unit1 Unit 2 Unit 3 Unit 4
Discover your Digital Photography  Digital Media and Social Security Artistic
genre and (37) Privacy (24) Techniques (19) Applications of
develop your Digital Image
style (Digital Processing
photography) Methods (17)
Financial Financial Statements ~ Arrangement of Basic Concepts of Accounting
accounting for and Financial Financial Accounting and Process (25)
non-financial Analysis (36) Statements (34) Chart of Accounts
roles Related to Foreign
Trade Transactions
(28)
Fundamentals of =~ Management Introduction to Order Management  Transportation
management Accounting in Cost Accounting Customer Services Management and
accounting Hospitals (49) (45) and Logistics Information
Information Systems (35)
Systems (38)
Improving Institutionalisation Institutional Corporate Institutional
organisational in Labor Relations in ~ Foundations Reputation Structure of
practice Turkey: 1960-1980 Reasons Management (37) Turkey-EU
(44) Environments of Partnership
the Interview (40) Relationship (37)
Marketing Consumer Markets Destination Marketing Concepts of
principles and and Consumer Marketing (38) Communications Content and
practice Behaviors (43) for Destinations (38)  Digital Content
Marketing (37)
People International Leadership and Organisational Management and
management and ~ Human Resources Motivation (31) Communication Human Resources
leadership Management (59) (28) Management in
Enterprises (22)
Programming Concept of Computer Development of Basic Concepts of
Algorithm and Programming (61) Computers and Programming and
Fundamentals of Programming (45) Introduction to C
Programming (74) (45)
Project Project Management  Financial Planning ~ Report Proposal New Collaboration
management (108) and Control (33) and Project Searches in the
Preparation (24) World Economy:
New Silk Road
Project, BRICS and
Shanghai
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Cooperation

Protocol (23)
Transforming Sustainability (81) Entrepreneurial Ecology and Impact of Reverse
your organisation Climate (55) Sustainability Logistics Activities
for sustainability Awareness (36) on Costs and
(Climate change) Sustainability (34)

The frequencies of units on an SMC basis reveal that the "Project Management" unit is the most
frequently recommended, with 108 occurrences, and is part of the Project management field. In
contrast, the least commonly recommended unit, with 22 occurrences, is "Management and
Human Resources Management in Businesses," which belongs to the People management and
leadership field.

Different calculations can be made for the analysis of qualitative data. In this research, the
accuracy of responses provided by the GenAl was examined using the concordance percentage
by Miles & Huberman (1994). According to Table 5, the responses of two experts who specialise
in preparing AUOES course textbooks and materials were individually examined, and a
consistency rate (concordance percentage) of 0.94 was calculated. However, expert opinions
revealed that specific suggested units did not align well with their fields; for instance, the unit
"Social Security Techniques" was found unrelated to the field of "Discover your genre and
develop your style (Digital photography),” and "Management Accounting in Hospitals" was
found unrelated to "Fundamentals of management accounting."

According to the findings, in Step 1, the LLM, which could only match a small percentage of
existing units and offered different suggestions in each simulation, was assigned to directly
match Step 1 suggestions with existing units in Step 2. In Step 2, the LLM, which selected all units
from the AUOES pool, was evaluated by experts, who noted that only two units (even though
they existed in AUOES) were deemed unsuitable for MCs. Thus, the LLM in Step 2 recommended
existing units and selected highly appropriate units for MCs with a high accuracy rate. As the
study was simulation-based and the ChatGPT version used during the research period performed
the task poorly in a single step, a two-step process was necessary.

5 Results and Discussion

The study aims to improve methodological transparency by explicitly defining hallucination
identification and mitigation criteria, providing a structured evaluation framework that enhances
the interpretability of results. The two-step validation process suggests that generative Al
tools have the potential to achieve high accuracy rates and may be effectively applied in
generating micro-credentials from existing course units. The two-stage validation process
enhances MyGPT’s reliability for micro-credential generation. However, reliance on a pre-trained
large language model without domain-specific fine-tuning presents a limitation. Future work
should explore ontology-based validation techniques to reduce false negatives further. The study
demonstrates a 74.4% reduction in hallucination rates, decreasing from 79.7% in Step 1 to 5.3% in
Step 2, highlighting the effectiveness of structured prompts in improving output reliability.
The 6.8% false negative rate reflects challenges in recognising domain-specific content, while o =
3.45 and CI#2.1 confirm the stability of generated outputs. Accuracy rate, a key evaluation metric
in Al-driven classification and recommendation systems, measures the proportion of correctly
predicted outputs against ground-truth data. At the conclusion of the two-step validation
process, the accuracy rate was calculated as 92.3%, demonstrating the model’s improved
alignment with existing course units.
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In the first step, while the GenAl recommended 856 units, 682 did not match exactly with those
in the AUOES. This issue highlights the challenges in using GenAl in ODL, as noted by Bozkurt
(2024a), who mentioned generating synthetic data by machines as one of the significant
challenges. Chelli et al. (2024) found a 28.6% hallucination rate in ChatGPT-4. Mikroyannidis et
al. (2024) concluded that ChatGPT was only 40% successful in generating course materials,
emphasising the need for a different GenAl-based MyGPT in Step-2 for direct matching, which
was ultimately successful (100%) as it solely focused on exact matching of units. The Step-2
MyGPT generated 341 units, matching those in the course pool. Ali et al. (2024) mention that MCs
can be broadly integrated into online programs. The frequences in Step-2 is more meaningful as
it was directly based on existing AUOES courses and units. It has been found that using Al to
provide content that might interest learners MCs has resulted in learners being excited about the
MC (Mallette, 2024). Regarding unit frequencies based on SMC, indicating variability in GenAl
responses across simulations suggested that considering the total responses across repeated
queries might provide a more consistent outcome. The match quality, as rated by experts in
AUOES, found issues with some units not aligning well with their intended fields, though overall
consistency was high (0.94). Although the units are part of the AUOES curriculum, experts
identified two units as incompatible with the MC because they are irrelevant.

The research underscores the importance of dynamically adapting MCs to meet learner demands
and maintain quality standards, as highlighted by Xu & Babaian (2021). Gauthier (2020) found
that organisations were not satisfied with the skill levels of employees, underlining the need for
MCs. Miao et al. (2024) concluded that when learners' skills are not rewarded (e.g., badges,
certificates, MCs), they tend to neglect learning, emphasising the need for higher education
institutions to cater to learner demands through MCs. This holistic approach to integrating MCs
based on learner feedback and expert validation is crucial to evolving educational practices in
higher education.

The widespread use of the internet has facilitated access to information, leading to the increase
of personalised learning systems and the creation of skill sets tailored to the workforce and
specific topics. However, when offered by higher education institutions, MC may be confined to
particular patterns (Tamoliune et al., 2023). Presented through the diversified resources of
universities, MC has the potential to contribute to lifelong learning that liberates individuals and
communities (Desmarchelier & Cary, 2022). If the skills and traits targeted by MCs are deemed
necessary for learners, perhaps their best integration into the curriculum is feasible. If the benefits
of MC are acknowledged, integrating them into the curriculum could facilitate participation for
all learners (Pollard & Vincent, 2022).

GenAl technology can be used in various fields for different purposes. Notably, the configuration
of OpenAl's ChatGPT application via MyGPT allows the management of institutions to create
their GenAls without coding. Universities are redefining learning methods by introducing small-
scale educational forms such as short courses. MC enhances human skills and teamwork,
preparing individuals for employment. These programs play a significant role in guiding
learners' careers (Peisachovich et al., 2021). MC is a part of lifelong learning, supports
employment, and is easily accessible (Guzik et al., 2024).

The findings indicate that GenAl can efficiently generate MCs in ODL, offering flexibility and
speed. With improved training, Al could enable learners to create institution-compliant MCs
independently. Future prompt engineering advances ethics, automation, interdisciplinarity,
human-Al interaction, efficiency, empirical research, and innovative solutions (Bozkurt, 2024b).
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6 Conclusion

This study highlights the potential of Al-driven micro-credential recommendations in open
education, demonstrating that structured and iterative validation methods significantly improve
accuracy. While hallucinations were substantially reduced, according to the false negative rate,
indicating challenges in recognising domain-specific content, particularly in specialized
disciplines such as Financial Accounting and Digital Photography. These findings suggest that
enhancing Al-generated recommendations requires advanced validation techniques, such as
knowledge-structured frameworks and confidence-weighted ranking mechanisms, to mitigate
hallucinations and false negatives. Future research should explore adaptive learning approaches
to minimise errors and enhance reliability. The study underscores the need for hybrid validation
frameworks integrating Al automation with human oversight, ensuring contextual accuracy and
meaningful curriculum alignment.

As short courses gain global traction, the emphasis shifts from course enrolment to knowledge
assimilation. Despite the operational challenges of tailoring MCs to specific fields and contents
desired by learners, it remains crucial to define learning outcomes. GenAl could accurately
discern learners' needs with LLM capabilities, facilitating MC design from the existing course
pool. MCs offer a transformative potential for traditional educational frameworks and can be
implemented alongside or independently from compulsory courses in higher education. These
courses could be certified through elective courses, aiding those who struggle to graduate.
Integrating Al with virtual reality might enable learners to visualise and choose unit content more
effectively during their MC creation process. Giga universities like AU host a vast repository of
textbooks and units crafted by expert authors and editors, adhering to high-quality standards.
This allows for a flexible approach where learners can either directly select, or experts can use the
model proposed in this study to devise alternative MCs. Institutions can integrate GenAl-based
applications.

The study's limitation stems from the fact that MyGPT, a trainable Generative Al-based
application, was used during the research period. Since MyGPT could not deliver the desired
results in a single step at that time, using an improved version of its LLM within this study would
be more appropriate. Otherwise, considering sustainability issues, such as the energy
consumption and environmental impact of LLMs, would be beneficial.
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