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Abstract

ChatGPT, a state-of-the-art chatbot built upon Open AI’s generative pre-trained transformer ,
has generated a major public interest and caused quite a stir in the higher education sector,
where reactions have ranged from excitement to consternation. This paper therefore examines
the potential impact of ChatGPT on learning and assessment, using the example of academic
essays, being a major form of assessment with widespread applications of ChatGPT. This
provides an opportunity to unpack broader insights on the challenge of generative Al's to the
relevance, quality and credibility of higher education learning in a rapidly changing 21st
century knowledge economy. We conducted a quasi-experiment in which we deployed
ChatGPT to generate academic essays in response to a typical assessment brief, and then
subjected the essays to plagiarism checks and independent grading. The results indicate that
ChatGPT is able to generate highly original, and high quality, contents from distinct individual
accounts in response to the same assessment brief. However, it is unable to generate multiple
original contents from the same account, and it struggled with referencing. The discussion
highlights the need for higher education providers to rethink their approach to assessment, in
response to disruption precipitated by artificial intelligence. Thus, following the discussion of
empirical data, we propose a new conceptual framework for Al-assisted assessment for lifelong
learning, in which the parameters of assessment extend beyond knowledge (know what)
testing, to competence (know how) assessment and performance (show how) evaluation.

Introduction

The application of artificial intelligence (Al) in education has been a subject of growing interest
over the past decade. This is especially the case in language learning, where Al agents have
been deployed to provide bespoke instructions for students in large classes and offer targeted
and unlimited practice opportunities that are otherwise unrealisable in traditional classroom
settings [1] . Chatbots-software applications designed to simulate human-like conversations by
responding to voice or text inputs- are demonstrably effective as pedagogical tools. They offer
language learners particular advantages as writing partners, in terms of the variety of language
they bring to the writing process, the prompt feedbacks for students, and the stress-free
interactions with students in the face of inevitable mistakes [2].

In recent years, rapid advances in artificial intelligence have led to the emergence of generative
pre-trained transformer a state-of-the art autoregressive language models which offerings and
capabilities far supersedes previous models of chatbots. With 175 billion parameters at its
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command, ChatGPT is one of the largest and most powerful language processing Al models
available [3]. With its vast and versatile capabilities, ChatGPT has been used to produce
academic essays, technical reports, comedy scripts and poetry, to mention a few. The power of
ChatGPT lies in its unprecedented capabilities to mimic human produced texts [4]. Compared
to other existing LLMs, ChatGPT has exceptional conversational task-processing abilities [5]. It is
a cutting-edge Al transformer model known as a Large Language Model (LLM), with 175 billion
parameters at its disposal, trained with large amounts of data to understand and process language
in similar ways that humans do. This includes the ability to engage in discussions, dialogue, frame
ideas, and communicate effectively. ChatGPT was specifically trained with over 570 gigabytes of
data [6], moreover, the self-supervised learning approach used in the development of ChatGPT
allowed it to improve its capabilities and perform tasks such as programming, mathematical
computations, and language translations with a few or no specific training examples [7]. The model
can self-learn from large amounts of unlabelled data. by absorbing large volumes of text and
predicting missing words and sentences. OpenAl leveraged one of the top five supercomputers in
the world to train ChatGPT, using a specially made computer having more than 285,000 CPU cores,
10,000 GPUs, and 400 gigabits per second of network connectivity across the GPUs [8].

As the enormous capabilities of CHATGPT capture public imagination and fever-pitch interest,
it is also beginning to focus the minds of stakeholders on its implications, consequences and
potential dark sides [9, 10]. In this paper, we focus attention on the implications of the new
technology for learning and assessment in the higher education sector. Over the past decades,
universities have grappled with the challenge of essay mills, a problem that has been
significantly exacerbated by advertent and ubiquity of the internet [11]. Given that academic
essays are a mainstay of assessments in colleges and universities, the problem of essay mills
has become intractable, even in the wake of web-based plagiarism detection systems such as
Turnitin.

ChatGPT is a disruptive game changer that further complicates and exacerbates the intractable
challenge of essay milling, but also potentially offer new and promising pathways to learning
and assessment. First, the emergence of ChatGPT appears to have “democratised cheating”, as
students are now able to generate original essays in seconds and at little or no cost, and without
recourse to essay mills. Conversely, revolutionary advances in Al invariably push the frontiers
of learning in the age of digital transformation, offering new opportunities to rethink and
deepen learning and assessment in higher education.

Given the above, we raise two related and sequential research questions in this paper. Firstly,
we ask: what is the impact of generative Al, such as ChatGPT, on the evaluation of students’
learning? Secondly, what new opportunities are offered by generative Al to enrich students’
learning experience? The first question is empirical, the second conceptual. The empirical
component focuses on evaluation of students’ learning, rather than actual learning, which is
outside the scope of our research design and data. Following on this, the conceptual component
focuses on potentials and opportunities of generative Al for students learning in the context of
the new knowledge economy.

The rest of the paper is organised as follows. First, we present a review of the extant literature
on learning and assessment in higher education, the use of Al in education, and pathways to
new forms of learning and assessment. This is followed by a description of the study’s
methodology, including an overview of data collection using ChatGPT, and analytical
procedures using Turnitin and thematic analysis, among others. Next, we present the results



and offer empirical explications and conceptual insights in the light of the data. Finally, we
conclude the paper with an overview of key findings, practical implications for pedagogy, and
recommendations for future studies.

Literature review
Learning and assessment in higher education

Historically, assessments have been used in college and universities evaluate and certify
students’ learning [12]. Thus, the two main purposes of assessment have been identified as:
facilitation of learning on the one hand, and certification of achievement, on the other. These
can be achieved through formative and summative assessments. Formative assessment is
defined as an ongoing process of continuous exchange of information and feedbacks between
learners and teachers with the aim of modifying teaching practice and learning activities to help
students learn more effectively [13] . In other words, in formative assessments, learning
activities and outcomes are continually shaped (formed) through a dialogic, interactive process
in which learners are actively co-opted to identify what is working, what needs to be improved,
and how it can be improved for better learning experience of students. Summative assessments,
on the other hand, are typically used to evaluate students’ learning at the end of a unit of
learning [14] . As such, they are typically teaching centred and used to establish learners’
academic progress based on some established criteria [15].

Both summative and formative assessments have been subject to criticisms since they were
introduced and have come under more intense scrutiny in recent years, in the wake of the new
knowledge economy underpinned by information explosion and digital transformation.
Formative assessments have been criticised for often failing to deliver on their lofty promises
of active student participation and continuous supportive feedbacks through a wide range of
tasks [12, 15] . Conversely, many scholars have argued that summative tests promote
memorisation rather than understanding and application that are associated with deep learning
[12, 13] . This approach, it is argued, is not adequate for preparing students for a rapidly
changing knowledge economy in which they are expected to function.

In furtherance of, and response to, critiques of formative and summative assessments, several
scholars have proposed a third purpose of assessment. The third purpose, it is suggested, is to
foster learning through life- beyond the traditional remits of summative and formative
assessments [16-18]. Learning through life is socially situated and dynamically embedded in
everyday tasks and real-life contexts, in contrast with the abstract character of classroom
learning in higher education [16]. To prepare students for lifelong learning, scholars have
argued that assessments should be attuned to the dynamic and rapidly changing contexts of the
21% century workplace [19] . It should also incorporate active student involvement, including
through peer assessment and self-assessment; and it should embrace the idea of feedback as
“feedforward”, where feedback is not merely a review and grading of completed assessments,
but incorporates insights and guidance that learners can take forward into future tasks and
situations [18, 19].

This explication of the type and purpose of assessment is important within the context of
practitioners and public interest on the disruptive impact of generative Al in the HE sector and
amid growing calls to rethink the future and models of assessment. The followings sections
outline perspectives from the extant literature on the potential roles of Al in formative and



summative assessment, in general, followed by a critique of their implications for essays, in
particular.

Use of Al in learning and assessment

Digital tools, including audio-visual, computer and telematic tools that enabled remote and
asynchronous learning, have been applied for a long time in higher education [20]. However,
remote and asynchronous teaching and learning have become more popular since the COVID-
19 pandemic [21]. These modes of delivery underlie the digital transformation that is now
taking place in education [22]. Advances in the broad field of computing, more specifically in
artificial intelligence, have led to the development of tools that possess unprecedented
transformative potential. For instance, the new ChatGPT can generate curriculum content, fix
bugs in computer codes and write complex passages that compare to human output [23].

The pedagogical potential of Al tools like ChatGPT is increasingly recognised among researchers
and practitioners. A meta-analysis by [24] indicates that Al chatbots are strikingly effective for
language learning. In a systematic review of 74 publications on chatbots’ application in education,
[25]highlighted several benefits of Al chatbots. These include, among others, scalability and
accessibility. The advantages notwithstanding, some downsides of Al use in education are already
recognised. For instance, a real ethical and practical problem arises from the possibility that learners
and teachers alike may bypass genuine knowledge exchange if they rely excessively on Al tools
for content generation. Al tools are also unable to replicate certain ‘human’ components of
pedagogy, such as empathy, mindfulness and helpfulness [26] . Moreover, algorithmic bias may
limit the objectivity of Al tools, a limitation that users are unlikely to be aware of [27] .

Al tools also have significant potentials for applications in assessment. Prior to ChatGPT,
purpose-built Al tools have been successfully applied for assessment in the context of research
and education [28] . For instance, [27] describe an experiment in which an Al system accurately
predicts the review outcome of the peer review process. Among a set of students learning
English as a foreign language in China, [29] reported that an Al-enabled system performed
better than human teachers in terms of feedback effectiveness and impact on students’ learning
ability. Similarly, [30] describe a sophisticated Al-enabled tool that seems to match the
performance of human instructors in providing essay writing tutorship.

Despite the ongoing digital transformation and the opportunities offered by Al, assessments in
higher education remains fundamentally unchanged. This is probably due to the psychological
reaction premised on the tendency that “most people like things to be comfortable and familiar”
[31, pg. 44]. For this reason, today’s assessment tests in higher education still follow a tradition
that started in the 19th century [32] which relies on written essays and reports as the gold
standard. The next section delves into the dominance of essays as a means of assessment in
higher education and how it could potentially be impacted by Al, especially LLMs like
ChatGPT. of essays as a means of assessment in higher education and how it could potentially
be impacted by Al, especially LLMs like ChatGPT.

Essays as a method of assessment and the implications of Al

The written essay is one of the most prominent formats of summative assessments in higher
education. It is conceived to evaluate knowledge comprehension and understanding, and to
enable new knowledge construction emanating from learners’ critical thinking skills. Relative



to sit-in exams, essays are thought to have a tendency to better elicit aspects of applied learning,
especially critical thinking and appreciation of how abstract concepts are related [33]. Essays
are also known to reduce students’ pressure for rote learning in contrast to traditional
examinations which often promote rote learning [34] (Chuderski, 2016). Indeed, higher
education students prefer assessments that build on their skill set, gives them some power of
choice and allows for creativity. Well-designed essay tasks are believed to exhibit these
attributes [35]. Perhaps for this reason, Al-enabled tools such as OpenEssayist [36] and
Writing Pal [30] have been developed specifically to support students in writing essays.

However, with the rapid evolution of artificial intelligence and the emergence of ChatGPT,
stakeholders are now questioning the continued use of essays in its current format to evaluate
students’ learning outcomes. Despite being the most widely used form of summative
assessment in higher education today, written essays may be viewed as inherently weak in
many ways. First, essays may undermine effective learning because of the risk of collusion and
copying. Moreover, essays are alleged to have limited objectivity and high susceptibility to
unethical practices such as plagiarism and wholesale ghost writing [23, 37] . In response to
these challenges, plagiarism checks have become a core feature of essay assessment in higher
education. But the advent of transformer Al such ChatGPT which can generate highly original
text at very little cost in terms of time and funds, introduces a new set of challenges that existing
tools and models may not be well equipped to deal with. For instance, [4] showed that
ChatGPT-3.5 and ChatGPT are capable of consistently generating original and authentic
content. We argue in this paper that these new Al tools can transform both learning and
assessment in higher education, and therefore require paradigmatic shifts in current models in
order to make the best use of them while also anticipating and mitigating any risks that they
bring.

In the face of rising Al possibilities, it remains to be seen how teaching and assessment models
will evolve. CHATGPT in particular holds tremendous potentials for positive and negative
consequences. Not only does it possess a remarkable ability to generate human-like responses,
it can also produce complete, intelligible and logical essays. A positive consequence of this
ability is that it can help provide useful starting ideas for written work. On the negative side,
since there are no known tools to reliably distinguish Al-generated text from human-generated
text, students may get away with passing off Al-generated text as their own work [23]. A recent
study by [38] found that existing tools such as OpenAl, Writer, Copyleaks, GPTZero, and
CrossPlag which are designed to detect Al-generated content tend to fail when confronted with
the most advanced GPT version. In another assessment involving five of the latest Al content
detection tools (GPTZero, OpenAl Text Classifier, Writer.com’s Al Content Detector,
Copyleaks Al Content Detector, and Giant Language model Test Room), [39] concluded that
these tools “seem not yet fully ready to accurately and convincingly detect Al-generated
content from machine-generated texts in different contexts.” In a world where cheating on
written essays is already high [37] this poses an even greater challenge as LLMs’ text
generating capabilities continue to advance.

In summary, the deployment of transformer Al systems such as ChatGPT for academic essay
writing and other forms of content generation has renewed otherwise longstanding
conversation about the place of knowledge in the pyramid of learning outcomes. Students need
to demonstrate an ability to produce new knowledge, not merely reproduce what has been given
to them by teachers. In the absence of that, the certification of learning achievement becomes



problematic. Following a thorough evaluation of the content generation capabilities of
ChatGPT and the risk that this poses for the effectiveness of essays as a form of assessment,
we propose a new conceptual framework for Al-enabled assessment. The framework builds
upon a framework of assessment originally proposed for clinical training by [40]. In the
framework, knowledge (know what) is at the base of the pyramid, identified, in effect, as the
starting point of assessment. Know what is followed by know how, or competence, and this in
turn is progressively followed by performance (show how) and action at the top of the
pyramidclick or tap here to enter text.. Thus, in this paper, we note that ChatGPT is being
increasingly used by students to generate knowledge and thereby achieve the “know what”
outcome at the base of the pyramid, in a process that is difficult to stop or track. Given this,
there is a case to be made for full acceptance and even active support for the use of these
transformer Al systems, while restructuring assessments to focus on the “know how”
(competence) performance levels of assessment. In these higher levels, the focus of assessment
is retuned from evaluation of learners’ knowledge to appraisal of what they can do with the
knowledge. This approach will, of course, raise new operational questions about how this can
be achieved in practice.

Methodology
The approach

The quasi-experiment approach was considered an appropriate method for investigating the
impact of GPT-3.5 on student evaluation and the new opportunities it offers for enhancing
students’ learning experience. As an exploratory research design, the quasi-experiment
combines the aspects of a laboratory experiment with consideration of the social implications
in real-world scenarios [41]. This type of design is commonly used in educational, medical,
and social science research to study the effects of interventions or programs on outcomes [41-
43].

The procedure and analysis

The experiment involved twenty postgraduate (Masters) students recruited through purposive
sampling strategy. The maincriteria for selecting the participants include awareness of
ChatGPT, personal drive to try ChatGPT, and current studentship in the social sciences.
Geographically, five of the students who produced essays 1 to 10 live and study in the UK,
while the remaining participants are a mix of students from the UK and Nigeria. The motivation
for spreading participation across two countries is to improve the validity of the experiment.
The research was designed to unfold in seven stages , as shown in Figure 1 below. The figure
illustrates how the experiment progressed from "start™ to "end".
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Figure 1. Quasi-experiment procedure

Stage 1: Enrolled 18 participants who met the recruitment criteria. Provided a clear, easy-to-
understand description of the task, including its timeline. Explained how participants would
complete and submit their tasks via email.

Stage 2: Assigned essay writing tasks required students to write an essay on the digital
transformation of health sectors in the global south, with suggestions for improving digitally-
enabled healthcare delivery. The tasks varied between groups. First, Student-1 used their
ChatGPT 3.0 account to produce and submit six essays within five days. The second group,



Students 2-5, each submitted one essay using ChatGPT 3.0. A third group of 13 students had a
similar task but used ChatGPT 3.5, generating one essay each. The final group, consisting of
two students, created five essays each using different commands on ChatGPT 3.5. The
difference between this group and the first student is that the latter used the same command to
generate five essays with ChatGPT 3.0, while the former used different commands for their
five essays on ChatGPT 3.5. In summary, this stage involved 20 students generating a total of
33 essay outputs.Stage 3: Students were instructed to use the same ChatGPT accounts to create
four different types of written pieces, all centred on the topic - “The digital transformation of
the health sectors in the global south.” or each piece, the instructions given to ChatGPT were
modified to suit the specific genre required. The genres for this task included a report, a blog
post, an editorial, and a poem.

Stage 4. The essays received from participants in the second stage were downloaded and
tagged with unique identifiers. These identifiers anonymized the participants and distinguished
each essay. This process yielded 23 essays from 18 participants. The essays were then uploaded
to Turnitin to test for plagiarism. The similarity index score for each essay was noted and
recorded

Stage 5: Similar to the previous stage, the essays were uploaded to the Grammarly web platform
to test the quality of writing. This process generated metrics that offered insights into word
count, word length, unique words, and rare words. These metrics are indicative of the
readability, vocabulary, and overall quality of the essays from a system perspective. All metrics
were noted and recorded.

Stage 6: This stage involved human assessments of the essays. Two academics were recruited
as human assessors to evaluate the essays using a standard rubric (refer to Appendix 1). The
two assessors are PhD holders and university lectures in business and digital innovation with
more than 10 years aggregate teaching experience. Moreover, the assessors were withing the
professional network of the researchers as it is more convenient and relatable. The average
score and summarized textual feedback from the assessors were noted and recorded.

Stage 7: The dataset from stages 2 to 6 was gathered and analysed to understand the impact of
generative Al, such as ChatGPT, on student learning and assessment. We also considered_how
generative Al can enhance the learning experience. The analysis included a thematic evaluation
of comments from human assessors, which was cross-referenced with the Turnitin similarity
index, the Grammarly writing quality scores, and the rubric-moderated human assessment
score. Additional metrics providing context to the analysis included the word count of the
essays, as well as the versions and specific student accounts used to generate the essays.

We would like to clarify that the reports from two candidates were excluded from the
experiment because their essays were less than 300 words and were only outlines, which cannot
be considered as valid outputs. These two candidates were not included as part of the enrolled
participants. Moreover, we initially attempted to use CopyLeaks Al detector but found its
detection imprecise and too generic and inadequate for direct comparison with Turnitin.?

2 This does not support the conclusion that Al detection tools are now able to reliably detect Al-
generated text. Instead, it only reflects the fact that detection tools are getting better although they
continue to lag the latest LLMs [38] (Elkahatat et al, 2023).



Results and Discussion
Results

Table 1 contains the Turnitin similarity index, the Grammarly writing quality scores, and the
rubric-moderated human assessment score. The Turnitin similarity index of the essays ranged
from 4% to 99%. A low index was observed for the first essays generated by the first participant
(St 1), which generated 6 essays, the similarity index increased significantly after the first
essay, from 4% to 86% and then to 99%. Other essays written by the participants produced less
than 25% similarity index except St 11 which has 31%, which suggest that Turnitin is not
effective in identifying plagiarised contents written with using multiple user accounts or
profiles. Although the comments from the human assessor clearly identified plagiarised
content similar to Turnitin, human’s assessment of the essay is largely passive resulting in high
scores, which corroborate Grammarly's view of the quality of writing and readability. User 1Ds
19 and 20 were encouraged to use different prompts to generate five versions of the essay in
response to the same assignment brief. It must also be noted that, unlike the first cohort who
used ChatGPT3.0, these users employed ChatGPT3.5. Their outputs indicate that using
different prompts, in combination with new capabilities of ChatGPT3.5, generated outputs with
low similarity scores from the same user account. However, we also note that the word counts,
especially in the 2nd to 5th iterations of the prompts, is significantly lower than the required
word count of 1500 words. This probably indicates that ChatGPT was struggling a bit, from
the same user account, to match the required word count for the same assignment brief, perhaps
in the search for new contents and phrasings. Figure 2 provides a graphical summary of the
results. Analysis with Grammarly indicate improved vocabulary and readability in essays
generated using ChatGPT 3.5 compared to those created with ChatGPT 3.0. However, the
independent expert assessment of these essays showed variation among participants 7 to 18,
with scores ranging from a high of 77% to a low of 40%. This reflects a difference between
grammatical finesse and academic substance in relation to the assessment brief.



Table 1: Analysis of user accounts and quality of essays

Cand | Ess | Turni | Word | Overall Overall Summary of human feedback

idate | ay tin Count | Writing | Assessm

ID ID Simil Quality | ent
arity Score Score
Inde (Gramm | (Human)
X arly)

S1 |E1 |4 614 80 This is a satisfactory write up. The student gave a good understanding with some depth and clarity although
67 there are rooms for improvement. The student failed to give the definition and overview of the topic, zero
case study, few word count and the conclusion is a repetition of the solutions already highlighted

S1 | E2 86 551 80 Satisfactory write-up with roomo for improvement. (This write up is exactly the same as Candidate 3’s

64.5 _
(ChatGPT Student3) submission)

S1 | E3 99 546 80 Satisfactory write up. The student can improve on this area; Brief definition and overview, give us a case
study, elaborate more on the challenges, benefit and future prospect. (The candidate has a clear
understanding of the topic. He/She was able to present key areas in the health sector where digital

64 . .
transformation can be harnessed and also came up with challenges that needs to be addressed to fully
harness the potentials in the global South. However, there are no empirical evidences stated as expected in
an academic paper. The write up is however incomplete.)

S1 E4 99 543 82 64.5 A good write up, a better modification is needed on the structure , general overview, case study, and the

) benefit (This write up is exactly the same as Candidate 3’s (ChatGPT Student3) submission)
S1 | ES 88 405 83 64.5 A satisfactory essay (This write up is exactly the same as Candidate 3’s (ChatGPT Student3) submission.)
S1 E6 97 408 80 64.5 Satisfactory work, an improvement is needed. (This write up is exactly the same as Candidate 3’s (ChatGPT
) Student3) submission. My overall comment is that the essay is purely copy and paste from CHAT GPT.)

S2 | E7 18 474 79 63 A very good write up with insight on advantages of the digitization of the health sectors in the global south.
The conclusion is great as well. It is however under the word limit

S3 | E8 19 484 82 61 Write up similar to student 7. A good write up but again falls under the word limit

S4 | E9 24 428 80 57 The standard of writing is good but the essay is under the word count

S5 | E10 | 17 397 83 55 The essay strongly addresses the assignment brief but is under the required word count

S6 | E11 |5 941 97 56 The understanding of the topic was observed, alongside research and literature to back statements of fact.

And the conclusion is synchronised.
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S7

S8

S9

S10

S11

S12

S13

S14

S15

S16

E12

E13

E14

E15

E16

E17

E18

E19

E20

E21

31

10

15

11

837

513

638

940

306

962

971

1475

904

1097

98

97

97

97

97

92

97

94

98

97

62

40

67

40

43

68

65

77.6

56.2

64.2

The understanding of the topic was observed, however, there were no literature to back any of the
statements of fact. And the conclusion is not in tandem with the highlighted problem:s.

The candidate did not provide details on the context of Global South (countries, and their specifics).
There is no clear flow among the different sections. But seems the candidate was trying to list the
challenges associated with the health sector in Global South and the potentials of digital
transformation on health sector in Global South.

The candidate has presented a logical flow of information on the subject matter and a good
understanding of the topic, howbeit with little or no empirical evidence.

The candidate did not provide background information on the context of Global South (countries,
and their specifics). Though the candidate tried to explore areas such as the emergence of Health
information systems, challenges associated with the system, and how the challenges can be
surmounted, there is however no clear flow among the different sections The write-up does not
have logical flow and seems to be largely from a Generative Al tool.

The candidate only suggested areas to focus on in an effort to digitally transform the health sector of
Global South countries. There is no introduction of the subject matter and the write-up lacks clear
understanding and critical analysis of the subject.

The candidate presented a logical flow of ideas and shows good understanding of the subject
matter. Although, there is hardly any evidence of citation. Seems a good portion is from ChatGPT or
other Generative Als.

The candidate has an impressive introductory section to the topic but failed to consolidate on this with facts
and citing of relevant literatures and examples all through the essay. The write-up only defines or describes
digital transformation key words.

This candidate displayed exceptional understanding of the topic with detailed description of all terminologies

associated with it. The candidate also gave the importance of each terms discussed to the eventual adoption
of digital transformation of health sector in the Global South.

The candidate failed to give detailed introduction of the topic, its terms and how it relate to the health sector
in the Global South. This showed that the candidate did not understand the topic or not a good writer. The
candidate started with challenges and opportunities without some background of the topic.

This candidate shows good understanding of the topic with a better writing and presentation. The candidate
however failed to make a clear distinction among the sections. Hence there are lots of repetition in the write-

up.
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$17

S18

S19

$19

S19

S19

S19

S20

S20

S20

E22

E23

E24

E25

E26

E27

E28

E29

E30

E31

11

15

10

1422

416

920

821

792

854

739

771

814

953

86

83

96

92

90

96

98

99

96

75.8

58

62

62

67

72

56

40

66

65

This candidate displayed excellent understanding of the topic with detailed introduction of the topic. The
candidate citing of relevant literatures and examples where required. Important terminologies were also
discussed. The candidate writing style is also impressive.

The candidate gave the definition and an in-depth key aspect of the digital transformation in the
health sectors of the Global South. Unfortunately, the holistic objectives were not achieved or
looked at in this essay. The essay is also under the required word count.

The essay is well written, with clear points in response to the assessment task. The essay raises good and
relevant points but no evidence is provided to support claims made and there is little to no critical analysis.
This would be an excellent essay if stayed focused on the topic, but it jumps around repeatedly from the
assigned topic to a broader one. In addition to its coherence and clear structure, the content appears well
thought-out and reflects some level of critical reasoning. However, there is only limited use of evidence to
support the analysis. Where examples are provided, there is no reference or data to support the validity or
relevance of these examples.

The candidate provides a well-structured discussion of relevant issues as required by the assessment task.
However, there is not enough background information to help the reader understand why the specific issues
were chosen. Overall, some evidence of research is present but it lacks sufficient depth and critical reflection.
This candidate demonstrates excellent understanding of the topic and provides a very coherent discussion.
The essay could benefit from some visual aids, for example, a table that catalogues the chronology of digital
transformation of the health sector in the Global South.

The candidate's understanding of the topic is apparently weak. In what is supposed to be a discussion of
historical evolution, the essay barely mentions any dates or time periods. There are also several evidence
gaps - for example the claim of a recent surge in telehealth and virtual care platforms is not supported with
any data or evidence. Overall, this is a passable effort.

This candidate offered no discussion whatsoever but only provided a set of bullet points in each section. The
sections and the points listed are, however, relevant.

Beginning with a strong introduction that set the tone for the rest of the essay and clearly highlight what the
reader should expect, this candidate presents a decent discussion of the current status, benefits and
recommended actions for digital transformation of the health system in the Global South. However, in the
absence of supporting data, especially on the status quo, the analysis in the essay is deficient. There is scope
to elaborate on this aspect in particular considering that the essay is well below the word limit.

This is a really good essay but if falls just short of being excellent particularly because it omits an overview of
hte current status of digital transformation of the health sector in the context under discussion. A major
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strong point of the essay, however, is the section where it discusses the drivers of digital transformation,
altihough this is essentially a list.

The content of the essay suggests that the candidate understood the task and has a good idea of the right
content to include. However, much of the discussion is superficial; the sections are limited in scope as if this
was a rushed work. The discussion of the key drivers is quite good but there is scope for more evidence use
throughout the essay to strengthen the content.

What this submission has in content, it lacks in organisation. The sequence goes from one descriptive section
to another and then the candidate concludes with a paragraph that only partially connects to the rest of the
content. Overall, the write-up lacks depth.
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Despite coming from unique user accounts and showing low Turnitin similarity, Essays 1, 7
and 8 were adjudged by the human assessors to be similar in content albeit with modest
differences. This is to be expected since Turnitin focuses on textual similarity while a human
assessor would naturally focus on similarity of substantive content. The following excerpt from
the feedback illustrates this point:

The essay identified significant progress made in the digital transformation of the health sector in the
global south. It yet identified the several challenges that need be surmounted. The specific means of
surmounting the challenges via collaborative efforts between the government and private sector were
mentioned. No citation of references consulted was sighted (Feedback on Essay 1)

The student wrote the essay in a language that could be understood by a wide array of readers. The essay
highlighted: the merits; specific example of the digital transformation expected and barriers while
mentioning ways to improve digital healthcare delivery. No citations provided. (Feedback on Essay 7)

The specific ways digitally-enabled healthcare delivery could benefit people the people of the global
south with specific mention of the chronic diseases of the people there were mentioned in the essay.
Specific mention was made of ways to improve the digitally-enabled healthcare delivery in the global
south. No citations were provided (Feedback on Essay 8)

The feedback on Essays 9 and 10 provides more specific feedback on the strengths and
weaknesses of the essays. It shows, for instance, that the essays had a good structure, relevant
content but lacked theoretical grounding and proper references.

Overall, the essay has a structure, with a brief introduction of the topical areas, a body presenting the
different varieties of digital transformation to be adopted as well as a conclusion summing up the points
and summarising the argument advanced in helping the global south. Although to some extent the
concepts of digital transformation well addressed there is no reference to what enables digital
transformation, such as technology diffusion, or even absorptive capacity. ldeally, the essay should have
drawn on theoretical concepts to explain how digital transformation would have worked in a deprived
rural community in the global south as its assuming this is possible with all the limited resources,
infrastructure etc. that is essential for digital transformation...— Feedback on Essay 9

The essay addressing some of the challenges present in the global south when addressing challenged
with health care through digital transformation. In addition, presents a specific technology-mobile health
that can be used to deliver digital health, it would have helps to provide some examples of exactly how
this can be implanted such as using USSD etc. Overall, the easy follows a logical structure with an
introduction to the subject/focus and an argument for the importance of digital transformation and
challenges. Also has a body and conclusion that are clearly stipulated. The essay does not draw on theory
e.g. diffusion theory or even absorptive capacity theory to show how these digital health technology can
be adopted in the global south... (Feedback on Essay 10)

Next, we document the instructions given to ChatGPT at Stage 4 of the experiment, as well as
our observations (Table 2). It comes out from the observations that ChatGPT seems to struggle
with referencing, a point that the second human assessor also picked out. Figure 3 summarises
the findings of the thematic analysis of Stage 4 output. The analysis reveals 12 clear themes
across the five article genres. Other characteristics such as word count, citation, structure, and
tone were also recorded. We observe that the outputs are of varying length, the essay (593
words) being the longest and the poem (261 words) being the shortest. We did not issue any
word count criterion, so it is safe to assume that ChatGPT decided for itself. We also observe
that all the outputs used an appropriate structure and tone.

15



Table 2: Instructions given to ChatGPT and researchers’ observations

Tasks | Instruction Key Observation
1 Write an essay on "the ChatGPT did not finish the essay all at once; the
digital transformation of researcher had to prompt the bot to finish it. There was no
the health sectors in the citation, but a reference was provided:
global south™. It will be
useful to provide suggestions
on how to improve digitally | Kroneman, M., Brouwer, W., & Scott, A. (2016). Digital
enabled healthcare delivery. | health in low- and middle-income countries: from
promises to impact. Lancet, 387(10022), 1040-1050.
2 Write a report on "the ChatGPT’s citations include (Kroneman et al., 2016),
digital transformation of (Raza et al., 2018), and (Takahashi, et. al., 2019).
the health sectors in the
global south™. It will be
useful to provide suggestions | \When ChatGPT was asked to provide references for the
on how to improve digitally | citations, it replied, "I apologise, as | made an error in my
enabled healthcare delivery | previous response. (Kroneman et al., 2016) and
and cite relevant literature. | (Takahashi et al., 2019) are references that do not exist in
academic literature. In any academic report, it is critical
to use credible sources. JSTOR, Pubmed, Scholar Google,
and other databases can be used to find credible and
recent articles, journals, and papers relevant to your
topic and use them as references."
3 Write a blog post on "the The essay was finished all at once.
digital transformation of
the health sectors in the
global south". It will be
useful to provide suggestions
on how to improve digitally
enabled healthcare delivery.
4 Write an editorial message | In comparison to other genres, the message was more
for me on "the digital focused on the problems.
transformation of the
health sectors in the global
south”. It will be useful to
provide suggestions on how
to improve digitally enabled
healthcare delivery. The
editorial is for a local
newspaper.
5 Please write poetry for me ChatGPT stopped writing the poem after the sixth verse,

on "the digital
transformation of the health
sectors in the global south™.

however, the last verse did not represent a conclusive
chapter, as a result, the researcher gave ChatGPT a
prompt, and it wrote four more verses.
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The poetry will be presented

at the WHO conference . .. s
The poem's tone is positive and motivating, inspiring

positive actions.

Title: The digital transformation of the health sectors in the global south

Genre
Theme Essay | Report | Blog Editorial | Poetry
Post
1 | Digital transformation awareness and urgency Q Q Q Q Q
2 | Itemised challenges of healthcare delivery e e 0 o 0
3 | Itemised positive impacts of digital Q Q Q
transformation
4 | Use of Electronic Health Records (HER) Q Q o Q
5 | Use of Telemedicine Q Q Q
6 | Lack of Infrastructure Q Q 0 0 Q
7 | Shortage of trained personnel Q Q o o
8 | Digital literacy e e o e
9 | Lack of standardization and interoperability e e Q o e
10 | Need for increased investment by (] (] (] (/] ]
government
11 | Meed for government to prioritise training Q Q o Q
and education
12 | Need for shared ownership across Q Q Q Q Q
stakeholders
Other Attributes
13 | Is the structure appropriate for the genre? Q Q o o e
14 | Is the tone appropriate for the genre? Q Q e o e
15 | Does it include citations and for References? Q Q
16 | What is the word count? 593 501 474 389 261

Figure 3: Thematic overview of stage 4 output
Discussion

The results outlined above show that all essays generated from distinct GPT Chat accounts
have a common attribute of good quality. This implies that ChatGPT is capable of generating
high-quality and original content, hardly distinguishable from what a human will generate. For
example, essay 1 was generated by User Account 1 and shows an exceptionally high level of
originality, with 4% Turnitin similarity index. Conversely essays 2-6, which were also
generated from User Account 1, show very low levels of originality because of very high
similarity with essay 1. In other words, ChatGPT is user account sensitive and is therefore
unable to generate multiple original content in response to the same (or a similar) prompt from
the same account. On the other hand, essays 7 to 10 were generated from four separate user
accounts, and produced significant levels of originality, respectively with 18, 19, 24 and 17%
similarity index. An inspection of the similarity analysis indicates that a considerable fraction
of these similarity indices was associated with the common text of the question, shared by all
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the essays. It is noteworthy that the tool appears able to create original content on the exact
same prompt from different user accounts, or different devices. This evidence implies that
ChatGPT in its current form cannot be deployed as a detector in the same manner as Turnitin.

The independent feedback on the essays underline the limitation of Chat GPT with theory and
references, but also its struggles with specific case examples and contexts to illustrate its
arguments. In the case of the assessment brief used in the current study, its generic wording in
relation to the global South masks this limitation somewhat, compared with say a brief focusing
on a more specific context or case study.

We find common themes across all the output types, which suggests a tendency for ChatGPT’s
output on the same topic to be internally consistent. Except for a few variations, all outputs
highlight a similar set of challenges (such as infrastructure and personnel limitations) and
solutions (including increased investments and shared ownership). However, ChatGPT seems
to struggle with referencing, having apparently provided only ‘placeholder’ references.®
Findings from the thematic analysis also point at the ability of ChatGPT to be focused on the
topic. Without exception, all outputs analysed, including the essay, report, blog post, editorial
and poem, indeed talk about the status and constraints to digital transformation of the health
sector in the global South. Every output also offers concrete suggestions on how to address the
constraints.

It is noteworthy that ChatGPT wrote with a tone and structure that matches expectations about
each output type. For instance, the poem was written in verses, the report had clearly defined
sections while the editorial and blog posts mainly used simple language that is accessible to a
general audience. The ability to stay on point while respecting genre combine to make
ChatGPT - and indeed any similar Al-enabled tool — potential game changers in higher
education. This has both a positive and negative side, which studies like [23] (Sharples, 2022)
and [24] Bibauw et al. (2022), among others, have previously discussed. For instance, using
fairly complex prompts in several iterations, an average user will manage to generate a high-
quality essay that could easily pass for human work. This is more likely as the capabilities of
LLMs like ChatGPT advance and detection tools continue to trail them. While it may be aruged
that an expert could spot Al-generated output upon close scrutiny, the sheer amount of time
this will take and the associated additional workload implies that a better approach is required
to enrich students’ learning in a world with LLMs. In this regard, a gaping gap in the literature
on Al in education is what kind of changes will come with the use of Al tools to mediate
assessment. In the next section we explore this by developing a conceptual framework for Al-
enabled assessment.

Towards a conceptual framework for Al-mediated assessment for lifelong learning

Following on from the above empirical discussion, we set out a conceptual framework that
incorporates the capabilities of artificial intelligence into teaching and learning in higher
education, while mitigating the side effects, for better student outcomes (see Figure 4). The
framework addresses the second research question set out in the introduction of this paper, that
is, what new opportunities are offered by generative Al to enrich students’ learning experience?
This is an important question in light of the implications of LLMs highlighted by the above

3 A placeholder reference is used in this sense to refer to a bogus reference that is included in a text to give an
appearance of credibility. All the citations and references provided by ChatGPT in the essay and report were
not found on Google Scholar or on the websites of the cited journals. The authors were found but not the
works cited.
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empirical results. Before elucidating this framework, we first set out two key premises in
relation to the applications and implications of artificial intelligence. The first is the principle
of lifelong learning in higher education within the context of preparing students for the new
knowledge economy. The second is the integrated view of assessment as a process that is not
limited to “baseline” knowledge testing and memorialisation, but also incorporate competence
(know how) assessment and performance (show how) evaluation.

The concept of lifelong learning is not new (see, for example, [44, 45]). The modern concept
of lifelong learning was introduced by Lindeman in 1926 when he criticised the additive model
of formal education and instead proposed that education is a lifelong process of learning [46].
The concept was subsequently introduced by UNESCO in 1949 but lost steam in the 70s and
80s before returning to the global agenda in the 1990s, in the wake of global recession,
skyrocketing unemployment figures and the end of the Cold War [47]. More recently, the
emergence of the new knowledge economy and ongoing rapid changes precipitated by digital
transformation, has heightened interest and sharpened the focus on the imperative of innovative
pedagogy that prepares learners not only for the current state of the labour market but also
capacitates them to adapt to changes and respond to opportunities in a rapidly evolving global
economy. With the rapid pace of technological change, human workers are having to up-skill
and re-skill themselves in order to remain relevant in existing roles, or otherwise access new
opportunities. In line with the principles of lifelong learning, higher education providers are
under increasing pressure to innovate teaching methods and restructure contents in response to
the demands of the new knowledge economy.

In order to effectively capacitate students for lifelong learning, there is a need for a
comprehensive, integrated framework of assessment that is not limited to testing the ability of
students to memorise and recall taught contents, but also their capacity to apply and adapt them
to dynamic, real-life situations. Again, the idea of an integrated assessment model is not new.
As mentioned in the previous section, an integrated framework of clinical assessment was
proposed by Miller in 1990 [40]. In Miller’s framework, the pyramid of learning outcomes and
assessment begin with knowledge (know what) testing at the base, to competence (know how)
assessment at the second level, performance (show how) evaluation at the third level, and
action demonstration at the topmost level. An integrated framework of assessment is well
aligned with the principles of lifelong learning and the imperative of a dynamic knowledge
economy. Learners who know how to apply acquired knowledge to specific real-life situations
are more likely able to apply their skills and competencies to similar situations or otherwise
adapt or upgrade their skills to different real-life situations. Learners who have gone further to
show their knowledge and skills in real life situations, say in internship, gap year or consultancy
projects, would most likely have experienced and adapted themselves to a variety of practical
real-life scenarios different from textbook templates. As such, they would be better prepared
for different real-life situations they are likely to encounter in a post-study world of work.

While the merits of Miller’s four-level framework of assessment are evident, and has been
widely applied for example in clinical training, it has not achieved similar levels of adoption
in other disciplines. This is on account of operational constraints associated with human
resource limitations, logistical challenges and other practical difficulties inherent in, for
example, implementing the framework in pure and non-vocational disciplines. We argue that
recent, and ongoing, advances in artificial intelligence, offer untapped potentials and
opportunities to mitigate, if not altogether eliminate, these challenges. In sum, we argue that
artificial intelligence can be harnessed as complimentary tools for both formative and
summative assessment across three levels of assessment: knowledge (know what) testing;
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competence (know how) assessment, and performance (show how) evaluation. The co-option
of Al tools will invariably reduce the pressure on staff time, enabling them to focus attention
on other, including affective, aspects of pedagogical interventions to which human actors are
best suited. We focus on the first three of Miller’s levels of assessment on the basis that they
are the ones most likely to be shared across a whole spectrum of disciplines. We explicate the
framework as follows.

Beginning with the knowledge (know what) level of assessment, we propose that:

Al tools, such as Chatbots, can be used to support formative instant text feedback for learners
(proposition 1)

Al tools, such as automated essay scoring systems, can be deployed to assess summative
assessments, thereby freeing up staff time (proposition 2)

The first proposition focuses on capabilities embedded in transformer Al systems such as Chat
GPT enable both formative and summative assessment of learners’ knowledge. For instance,
developing tools that embed Al into existing feedback systems will make them more dynamic
and capable of providing a more realistic assessment of the progress of individual learners.
During learning sessions, formative assessments of the future may be transformed with Al-
enabled tools that deploy computer-aided quizzes that is capable of dynamically estimating
individual learners’ abilities and administering items that match the learner’s ability [48, 49].
Al-mediated summative assessment is potentially more efficient and less costly because it
requires far less time commitment from teaching staff. It is therefore appealing to deploy Al
tools in automatically scoring and providing feedback on assessment tasks such as essays and
computer codes. Such automated assessments are established in the literature to be largely
indistinguishable from human grading and offer a useful complement to the human teacher
[50].

Moving to the second, competence (know how) level of assessment, we propose as follows:

Al-assisted, computerised adaptive feedback (CAF) can be used to provide formative, timely,
personalised assistance, thereby improving learners’ engagement and study habits
(proposition 3)

Al-assisted computerised adaptive testing can be deployed for summative assessment that are
adaptable to learners’ competence and personalised learning (proposition 4)

The above set of propositions highlight the capabilities of Al tools to be deployed in
assessments of competence levels. This is beyond the baseline of knowledge testing, often
characterised by memorisation, recall and, at best, generation of new knowledge through the
aggregation and synthesis of extant knowledge. As Chat GPT has demonstrated, Al
transformers are able to synthesise extant knowledge in order to generate new knowledge, in
the process rendering human learners more passive than normal. With competence outcomes,
Al tools are typically co-opted in more collaborative ways by active learners, in both formative
and summative processes. Computerised adaptive testing (CAT) computerised adaptive
feedback (CAF) and are prime examples of this collaborative process. Summative CATs are
item-level tests that are adaptable to examinees’ demonstrated ability levels, thereby providing
tailored and personalised learning and assessment [51, 52]. They have been used in clinical and
professional competence testing and offer promising applications in other disciplines. More
recently, with the advent of versatile Al tools, computerised adaptive feedback can also be
applied for formative learning and competence testing. Formative adaptive systems
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progressively generate items that are suited to learners’ competence levels, adjust these quizzes
as learners progress in relation to previously unattempted problems [53]. It also identifies, and
generates content and feedback on, items that need to be reviewed.

Finally, at the third, performance level of assessment, we propose that:

Computer serious games offer learners unlimited formative feedback opportunities in
simulated real-life contexts (proposition 5)

Computer serious games offer summative assessment of situated and experiential learning
through active experimentation and immersion in the game (proposition 6)

HE providers have long recognised the value of real-life situations as an important component
of students’ learning experience. As such, options for internship, work experience, gap year,
apprenticeships, and consultancy projects have become increasingly popular across
undergraduate and postgraduate programmes. They provide opportunities for learners to apply
their skills and competences in real-life contexts. These offers are however resource intensive,
and placements are sometimes competitive and not equally available across university
programmes. The quality of the experience may also vary according to the sector or specific
activities students are able to engage in, and the kind of support they are able to access.

In response to the challenges and constraints of traditional work-based learning, artificial
intelligence offers unique opportunities to simulate a wide range of real-life scenarios via
computer serious games. These Al tools effectively, if not perfectly, mirror dynamic real-life
work situations for which static competences are not adequate. In other words, it is not
sufficient to know how to deal with a specific scenario, but also to show how to engage when
that specific scenario changes, as it so often does in the 21% century world of work. In effect,
through interaction with the Al interfaces, learners begin to enact the process of upgrading and
adapting their competences to dynamic, simulated real life scenarios, while still in formal
education. This approach effectively capacitates and habituates students for lifelong learning.
Formative serious games offer unlimited feedback opportunities in an iterative process of
continuous learning [54, 55]. Similarly, summative serious games evaluate situated and
experiential learning through active experimentation and immersion in the game [56] In
combination, they provide learners with critical opportunities to learn and relearn, and to apply
and adapt their skills and competences in relation to moving targets that characterises the 21
century world of work.
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Figure 4: Integrated Al-assisted assessment matrix for lifelong learning: a conceptual framework

Conclusion

The application of artificial intelligence in education has received much attention, precipitated
by the advent of ChatGPT. In this paper, we set out to explore the implications of CHATGPT
for learning and assessment in higher education. We implemented an experiment and then
developed a framework based on the experimental results, in order to address two intertwined
research questions. The research questions relate to the impact of ChatGPT on the evaluation
of students’ learning and the opportunities offered by ChatGPT to enrich learning experience
in higher education.

The experiment performed on ChatGPT revealed that it can generate high-quality, original
content that is hard to distinguish from human-generated content. The Turnitin similarity index
of essays generated by different user accounts varies, with the first essays generated by each
account having a low index, while subsequent essays have a high index. This suggests that
ChatGPT is user account sensitive and cannot generate multiple original content in response to
the same prompt from the same account. However, it is capable of creating original content for
the same prompt from different user accounts or devices. Thematic analysis revealed common
themes across different output types, indicating ChatGPT's ability to be focused on a topic and
write in a tone and structure that matches expectations for the genre. However, it struggles with
referencing. Based on these findings, a conceptual framework for Al-enabled assessment is
proposed that incorporates Al into teaching and learning in higher education while mitigating
side effects for better student outcomes.

The framework is based on the principles of lifelong learning and integrated assessment. It
identifies six specific domains within which Al could be applied and provides examples of
such applications. Operationalising this framework will require systemic changes within HE
and this requires an open mind as well as a willingness to experiment on the part of HE
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policymakers and decision makers. Stakeholder resistance may pose a significant challenge to
operationalizing the proposed framework, as some of the required changes may be unfamiliar
and uncomfortable, leading to inertia. However, we leave it to future empirical studies to trial
the framework, identify more specific challenges and the relevant mitigation strategies.

The capabilities of transformer Al interfaces, such as ChatGPT has sharpened the focus of HE
stakeholders on the limited and limiting value of a learning and assessment model that is
disproportionately oriented towards knowledge testing. Knowledge creation will continue to
be an important learning outcome and assessment in HE. However, in the 21% century HE, and
in line with the changes and needs in the new knowledge economy, learning has to be more
than the ability to create new knowledge. It must also incorporate the competence to apply
knowledge, and create opportunities for ongoing performance of knowledge and competence
driven action in real-life situations. In these regards, artificial intelligence, including
transformer Al interfaces, offer endless opportunities to be co-opted into innovative curricula
and assessment. Al tools can simulate real-life scenarios in which learners’ competence is
actioned in a dynamic iterative process that, in the same breadth, offers practically unlimited
opportunities for feedback and continuous learning. In effect, rather than taking an approach
of outright resistance to Al tools, higher education providers should embrace the new frontiers
of opportunities presented by artificial intelligence to enrich learners’ experience and enhance
student outcomes. Paradoxically, this open approach will invariably empower agile HE
providers to effectively curtail any challenges and dark sides of artificial intelligence.

Admittedly, this study has some limitations which provide avenues for future research. First,
it is possible that the performance of ChatGPT has been influenced by the choice of topic and
geographical context used in the prompts. Larger studies that apply prompts on a wide range
of subjects and contexts may help to shed light on this aspect. In particular, future studies
should explore the capabilities of ChatGPT in response to case study questions and discussion
of primary data. A similar case can be made for studies from different disciplinary areas. In
addition, a comparative analysis where students are assigned the same written exercises as
ChatGPT could provide useful insight on how future Al-mediated assessments may be
designed. This study used fairly straightforward prompts and results were generated from a
single run of the prompts, without any iterations. Studies that use more complex prompts and
allow for several rounds of conversational interactions with ChatGPT will provide further
authentic insight on how to improve the design of assessments and enrich students’ learning.
Finally, future studies can explore the operationalisation of performance-based assessment
using Al interfaces like computer serious games.
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Appendix 1: Marking rubric for the essay task

Task:Write a 1500-word academic essay on 'The Digital Transformation of the Health Sectors in the
Global South' with suggestions on improving digitally enabled healthcare delivery.

free.

Criteria Outstanding Excellent (79- Good Satisfactory Poor
(100-80%0) 70%) (69-60%0) (59-40%0) (0-39%0)
Understanding | Exceptional Displays an Good Basic Poor or no
of the Topic understanding excellent understanding | understanding understanding
with nuanced understanding with some shown with of the topic.
insights into of the topic depth and general insights.
digital with clarity.
transformation | comprehensive
in healthcare in | insights.
the global
south.
Critical Exceptional Provides Good level of | Some analysis, Little to no
Analysis critical analysis | insightful analysis with but mostly critical
with analysis with relevant theory | descriptive or analysis.
sophisticated well-integrated, | and examples. | lacking depth.
integration of relevant theory
theory and and examples.
examples.
Structure and Exceptional Highly logical Well-organized | Basic structure Poor structure
Organization structure with a | and coherent structure with a | present but with | and
compelling and | structure with a | clear argument. | some organization;
persuasive clear and disorganization. | argument is
argument. persuasive hard to follow.
argument.
Evidence and Extensive and Extensive Good use of Some research Little to no
Research sophisticated research with research with evident but evidence of
research with excellent proper citation | limited in scope | research or
excellent integration and | of sources. or poorly citation.
integration and | citation of integrated.
citation of sources.
sources.
Writing Style Exceptional Exceptionally Clear writing Writing is Poor writing
and Grammar | clarity and clear, concise, with minor understandable quality with
elegance in and error-free errors. but with several | numerous
writing, error- writing. errors. errors.
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Appendix 4: Sample of Turnitin originality report (Essay 20)

Title: Digital Transformation of Health Sectors in the Global South: Opportunities and Challenges
Introduction

The global landscape of healthcare is undergoing a profound revolution with the advent of digital
technologies, offering new avenues for improving healthcare delivery, accessibility, and outcomes.
While the developed world has embraced digital transformation in healthcare, the Global South faces
unique challenges and opportunities in leveraging technology to enhance its health sectors. This essay
explores the digital transformation of health sectors in the Global South, analyzes the current state of
digitally enabled healthcare delivery, and provides suggestions for improvement.

Current State of Digital Transformation in the Global South

Challenges in Infrastructure and Connectivity: The digital divide is a critical barrier to the
widespread implementation of digital health solutions in the Global South. Many regions lack robust
information and communication technology (ICT) infrastructure, hindering the seamless integration
of digital health tools. In remote areas, poor connectivity further exacerbates the challenges, limiting
the reach and effectiveness of digitally enabled healthcare delivery.

Limited Financial Resources: Resource constraints in the Global South pose a significant hurdle to
adopting advanced digital health technologies. Governments often struggle to allocate funds for
building digital health infrastructure, purchasing state-of-the-art equipment, and training healthcare
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professionals. As a result, the implementation of digital solutions tends to be slow and uneven across
different regions.

Health Information Systems and Interoperability: The absence of standardized health information
systems and interoperability issues present obstacles to the efficient exchange of medical data. In
many cases, healthcare providers use disparate systems that do not communicate seamlessly, leading
to fragmented patient information and compromising the continuity of care. Addressing these
challenges is crucial for the success of digital health initiatives.

Health Literacy and Patient Engagement: The success of digital health interventions relies heavily
on the health literacy of both healthcare providers and patients. In the Global South, limited health
literacy, especially in rural areas, can impede the adoption and effective use of digital health tools.
Moreover, engaging patients in their own healthcare through digital platforms requires concerted
efforts in educating and empowering diverse populations.

Opportunities for Improvement

Investment in ICT Infrastructure: To overcome the challenges of infrastructure and connectivity,
governments and international organizations should prioritize substantial investments in ICT
infrastructure. Building robust networks and expanding internet access can create an enabling
environment for the deployment of digital health solutions. Public-private partnerships can be
instrumental in funding and implementing such initiatives.

Strategic Capacity Building: Capacity building is crucial for ensuring that healthcare professionals
are equipped with the necessary skills to leverage digital technologies effectively. Training programs
should be designed to cater to diverse healthcare settings, including urban and rural areas.
Collaborative efforts between governments, educational institutions, and technology providers can
facilitate the development of a skilled workforce capable of driving the digital transformation of
healthcare.

Interoperability Standards and Health Information Exchange: Establishing interoperability
standards and implementing health information exchange mechanisms are imperative for creating a
seamless and integrated healthcare ecosystem. Governments and health authorities should work
towards adopting standardized protocols that enable the secure and efficient sharing of health data
across different platforms. International collaboration can contribute to the development and adoption
of global interoperability standards.

Community Engagement and Health Literacy Programs: Promoting health literacy and
community engagement is essential for the successful adoption of digital health solutions. Public
awareness campaigns, community workshops, and educational initiatives can empower individuals to
actively participate in their healthcare. Tailoring communication strategies to local languages and
cultural contexts is crucial for overcoming barriers related to health literacy in diverse populations.
Telemedicine and Remote Patient Monitoring: Leveraging telemedicine and remote patient
monitoring can bridge the geographical gap between healthcare providers and patients, particularly in
remote areas. Governments should invest in telecommunication infrastructure to support telemedicine
services and facilitate remote consultations. This approach can enhance access to healthcare services
and improve health outcomes, especially for populations with limited physical access to healthcare
facilities.

Mobile Health (mHealth) Solutions: The widespread use of mobile phones in the Global South
presents a unique opportunity for implementing mobile health solutions. Developing user-friendly
health apps, SMS-based interventions, and mobile platforms for health information dissemination can
empower individuals to take charge of their health. Additionally, governments can explore
partnerships with mobile network operators to expand the reach of mHealth initiatives.
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Conclusion

The digital transformation of health sectors in the Global South holds immense potential for
improving healthcare delivery, accessibility, and outcomes. While challenges such as infrastructure
limitations, financial constraints, and health literacy barriers persist, strategic interventions can pave
the way for meaningful progress. Governments, international organizations, healthcare providers, and
technology developers must collaborate to address these challenges and capitalize on the opportunities
presented by digital transformation.

By investing in ICT infrastructure, implementing interoperability standards, and prioritizing capacity
building, the Global South can create a foundation for sustainable digital health initiatives.
Community engagement and targeted health literacy programs are essential components of this
transformation, ensuring that individuals are active participants in their healthcare journey. Embracing
telemedicine, remote patient monitoring, and mobile health solutions can further extend the reach of
healthcare services, especially to underserved populations.

In conclusion, the digital transformation of health sectors in the Global South is a multifaceted
endeavor that requires a comprehensive and collaborative approach. By addressing the unique
challenges and capitalizing on the opportunities, the Global South can harness the power of digital
technologies to build resilient and inclusive healthcare systems, ultimately improving the well-being
of its populations.
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