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Abstract

This editorial reflects on James Joyce's modernist novel
Ulysses, first published 100 years ago in 1922. We reconstruct
Ulysses’s revolutionary redefinition of the novel genre, its
critical reception, and the immense challenges Joyce faced
in writing, printing, and publishing the work. Narrating the
genesis of Ulysses is a celebration of human ingenuity and
perseverance in the face of daunting obstacles. We contrast
Joyce's brilliant literary achievement with the comparatively
inferior outputs of much-hyped generative artificial
intelligence (GenAl) chatbots. We discuss how the excessive
caution and censorship exhibited by leading generative Al
systems like ChatGPT undermine the free exchange of ideas,
in stark contrast to the liberation of expression embodied by
Ulysses. Finally, we consider the implications of these insights
for effective teaching practices and visionary leadership in
higher education, emphasising the vital role of cultivating
broad intellectual engagement and critical thinking skills
among students and faculty. Our editorial also provides an
overview of the many human-created gems in our latest
journal issue.

Keywords: Al; artificial intelligence; fiction; generative Al;
generative artificial intelligence; higher education; Homer;
human ingenuity; James Joyce; literature; The Odyssey;
Ulysses.

Introduction to Ulysses

Oh rocks. Tell us in plain words.
(Molly Bloom in Joyce, 2000a, p. 77)

It is ironic that reflecting on artificial intelligence and higher
education for the last year has led us — the authors of this
Editorial — to increasingly appreciate human intelligence.
In this Editorial, we have decided to do something slightly

unusual: to celebrate human literary ingenuity that favourably
compares to the terminally dull texts that generative Al tends
to spew out (Rudolph et al., 2023a, 2023b). To showcase the
superiority of the human intellect, we could have provided
innumerable examples from literature, visual art, theatre,
film, or music. Instead, we shine our torchlight on only one
monumental novel that was published some 100 years ago
(in 1922): James Joyce's Ulysses. Homer's magnificent work,
The Odyssey, approximately 2,700 years old and consisting
of more than 12,000 lines of hexameter verse (Knox, 2006),
serves as a crucial point of reference for Joyce's Ulysses and
would have been another worthy case in point.

Thisis notthefirstinstance of discussing aliterary masterpiece
within a JALT Editorial — Rudolph et al. (2022) discuss Faust
(Goethe, 1997, 2003) in the context of the Faustian pacts
that we enter in the context of neoliberal higher education.
Goethe's Faust served as an allegory for the Faustian bargains
of modernity, notably our unyielding faith in never-ending
progress, which has precipitated environmental degradation
in the Anthropocene —the epoch we currently live in. We also
reflected on how the existential and epistemological crises
engendered by the pandemic mirrored Faust's despair over
the limitations of his knowledge and the quest for meaning
in his teachings. We concluded that Faust challenges us to
reflect on the essence of human striving and the possibility
of redemption, advocating for a critically-tempered hope in
the face of adversity and injustice (Rudolph et al., 2022).

While the recent pandemic’s challenges framed our
exploration of Faust, our examination of Ulysses navigates
through the prevailing generative Al epidemic, characterised
by viral hype and hysteria. In the realm of higher education,
the erosion of extensive reading habits among students
— and, to a lesser extent, educators — signals a troubling
trend. This decline diminishes the potential for developing
robust writing skills, given the well-established notion
that avid readers frequently become more adept writers
(Pinker, 2014). Furthermore, the escalating specialisation

Journal of Applied Learning & Teaching Vol.7 No.1 (2024) 7



within academic disciplines threatens to stifle the breadth
of interdisciplinary knowledge epitomised by geniuses of
bygone eras like Leonardo da Vinci and Goethe. Such broad-
ranging scholarship, which fosters a culture of intellectual
curiosity and cross-disciplinary learning, is at risk of being
eclipsed by a narrow emphasis on domain-specific expertise.
James Joyce's Ulysses, a paragon of literary complexity and
innovation, serves as a poignant reminder of the richness
that broad and deep engagement with literature can offer.
We underscore the irreplaceable value of human creativity
and intellectual depth by juxtaposing Joyce's opus magnum
with the outputs of generative Al (GenAl). While GenAl may
offer impressive feats of content generation at breakneck
speed, it falls markedly short of replicating the creative
syntheses that human artists have achieved through the
ages.

This observation is not merely an academic point but
has profound implications for good teaching and higher
education leadership (Brookfield et al, 2023; Tan et al.,
2024). Fostering a culture of wide-ranging intellectual
exploration among students and faculty is not just beneficial
but essential. Encouraging engagement with works of
complex literature like Ulysses can serve as a powerful
antidote to the narrowing of academic focus, enriching
students’ educational experiences and equipping them with
the creative and critical thinking skills necessary for thriving
in a VUCA (volatile, uncertain, complex, and ambiguous)
environment. Moreover, for educators and leaders in
higher education, championing the value of broad and
interdisciplinary learning and teaching — in line with public
intellectual ideals (Andrew, 2024) — can help cultivate a more
knowledgeable, critical, and creative academic community.
In doing so, we not only honour the legacy of literary greats
like Joyce but also reaffirm our commitment to nurturing the
full spectrum of human intellectual and creative potential.

Joyce is as inextricably associated with modern prose as Eliot
is with modern poetry and Picasso with modern art (Ellman,
1982). In Ulysses, Joyce fundamentally reimagined the novel
as a literary form. He pioneered a new modernist literature
that articulated the perceived pointlessness and disorder
that characterised early 20th-century Europe, and “dowdy,
dirty Dublin” in particular (Birmingham, 2014, p. 54). Joyce's
“revolutionary redefinition” of the novel in Ulysses treated
all varieties of language — from the vernacular of Dublin
to biblical references, from advertising slogans to classical
allusions — as integral components of his expansive literary
endeavour (Hastings, 2022, p. 72).

One must remember how stringent literary conventions
were to fully appreciate Joyce's radical departure from them.
A decade prior to the publication of Ulysses, Joyce faced
seemingly insurmountable hurdles in publishing his short-
story collection Dubliners (Joyce, 2008b) partly due to his use
of the word "bloody”, highlighting the extent of censorship
and societal constraints on language (Birmingham, 2014, p.
225). Joyce's fearless incorporation of the F-word in Ulysses
signalled a shift towards unfettered expression, eliminating
previously inviolable taboos against freely articulating one’s
thoughts or ideas. Thus, Joyce's act of writing the word
"fuck” in Ulysses transcended mere juvenile provocation.

Figure 1. The first edition of Ulysses (1922). Bound in the
Greek colours that Joyce considered lucky — white letters on
a blue field — the book’s design evokes the myth of Greece
and Homer, reminiscent of a white island emerging from the
sea. The formidable tome spans 732 pages, is three inches
thick, and weighs nearly three and a half pounds (Ellman,
1982; Birmingham, 2014). Photograph of No. 302 of a limited
edition of 1,000 numbered copies held by the State Library
of New South Wales RB/0131.

Joyce's employment of profanities was merely a facet of
a broader endeavour to dismantle established literary
conventions. Ulysses challenged and deconstructed the
conventional framework of narrative, offering a liberation
from the established "tyranny of style” (Birmingham, 2014,
p. 225). It marked a radical departure from established
narrative techniques, dispensing with traditional narrative
devices such as a singular narrative voice and blurring
the lines between internal thought and the external world
(Birmingham, 2014). In the "Oxen of the sun” chapter,
Joyce crafts 32 parodies that trace the evolution of literary
style from ancient pagan chants through Middle English,
followed by the Latinate styles of Milton, imitations of
satirists like Swift, and 19th-century novelists like Dickens.
This chapter showcases Joyce’s virtuosity in various writing
styles, simultaneously advancing his narrative and paying
ironic homage to the literary traditions that culminated in
Ulysses (Hastings, 2022).

Already during its serialisation, Ulysses encountered
fierce resistance from governmental bodies and various
moral guardians, all zealous in their efforts to expurgate
any perceived improprieties from literature. The novel's
unabashed use of language and its bold, often provocative
wordplay elicited considerable outrage. In addition, its
irreverent portrayal of the British royal family and its
'blasphemous’ views concerning the Roman Catholic Church
intensified the scandal. Consequently, Ulysses found itself at
the centre of legal battles and faced widespread censorship
across the English-speaking world during the interwar
period.

Despite these challenges, Ulysses has ascended to become
one of the most highly regarded novels of the 20th century.
16 June 1904, the day Joyce and his future wife, Nora Barnacle,
had their first date and the day the book’s action takes place,
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is commemorated globally every year as Bloomsday through
festivities in bookshops and pubs (Hastings, 2022). More
than 300 books and more than 3,000 scholarly articles are
devoted, partly or entirely, to Ulysses (Birmingham, 2014).
Ulysses continues to sell 100,000 copies a year, and it has
been translated into more than 20 languages, including two
Chinese translations (Birmingham, 2014). Random House
continues to publish two rival editions of Ulysses.

One astonishing and innovative feature of Ulysses is its focus
on a single day, evoking comparisons with the TV series "24",
where each season’s 24 episodes encapsulate an hour of a
day in 'real-time’. McNamara (2010) described the series as
akin to an "epic poem”, with counter-terrorist federal agent
Jack Bauer, a modern-day Odysseus, battling against human
monsters that represent political corruption, cowardice,
narcissism, megalomania, and terrorism. Contrary to “24",
not much happens in Ulysses. Here is a feeble attempt to
describe the content of the book in a paragraph.

Stephen Dedalus's day is filled with diverse activities: he
shares breakfast with his roommates, teaches a class,
enjoys a leisurely walk, engages in deep discussions with
fellow intellectuals, indulges in alcohol, visits a brothel, and
ends up being assaulted by an aggressive British soldier, a
reflection of Ireland’s status under British rule. Stephen is
burdened by the memory of his mother's recent passing,
a grief compounded by his refusal to pray for her due to
his disenchantment with Catholicism. Meanwhile, Leopold
Bloom starts his day by preparing breakfast for himself and
his wife, Molly, before carrying out various errands around
town. His day includes attending a funeral, conducting
business in his role in advertising, dining out, engaging in
a heated political debate with an Irish nationalist at a pub,
spending time on the beach at dusk, and visiting a maternity
hospital to check on a friend in labour. His path intersects
with a drunken Stephen, prompting Bloom to take him under
his wing. Bloom's day is complicated by his knowledge of
Molly’s afternoon affair with another man.

~€‘(;"/x /W/ syvi P

,}’“3
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Figure 2. Joyce's sketch of Bloom is his only known
visual depiction of one of his characters. It is a highlight
of the McCormick Library's collection of 20th-century
literary material. Source: https://sites.northwestern.edu/
northwesternlibrary/2018/06/05/collection-highlight-
james-joyces-sketch-of-leopold-bloom/

The initial section of this editorial continues with brief
reconstructions of Ulysses’s critical reception, its parallels
with Homer's Odyssey, and its unbelievably arduous journey
through writing, printing, publishing, and censorship.
Subsequently, we explore the stark disparity between
such human-created masterpieces and the over-hyped
generative artificial intelligence, including its algorithms’
underwhelming tendency towards censorship. We then
ponder the implications of these insights for effective
teaching practices and leadership in higher education.
Importantly, the second part of the editorial unveils and
examines our latest issue, Volume 7(1).

Critical reception of Ulysses

Joyce harboured a deep-seated belief that literature served
as a testament to the resilience of the human spirit (Ellman,
1982). He maintained that as long as he could engage in
writing, his physical surroundings were inconsequential,
akin to Diogenes living in a tub (Ellman, 1982). Joyce had
tremendous self-belief. He famously declared that he
expected his readers to dedicate their entire lives to the
study of his works (Eastman, 1931). Joyce infused Ulysses
with myriad riddles and mysteries, rather accurately
predicting it would occupy scholars for generations to
debate his intentions, thereby securing his “immortality”
(cited in Gifford, 1988, p. v). Joyce boldly proclaimed that “if
Ulysses isn't fit to read, life isn't fit to live” (cited in Hutchins,
2016, p. 139).

To say that not everybody agreed with Joyce would be a
gross understatement. Even D. H. Lawrence — who, in 1928,
published his own ‘obscene’ novel Lady Chatterley’s lover
(Lawrence, 2006) that was banned till 1959 in the US. -
described the final Penelope episode in Ulysses as “the dirtiest,
most indecent, obscene thing ever written” (cited in Potter,
2009, p. 92). A book review in The Daily Express denounced
Ulysses as “the maddest, muddiest, most loathsome book
issued in our own, or any other time — inartistic, incoherent,
unquotably nasty — a book that one would have thought
could only emanate from a criminal lunatic asylum” (Mais,
1922). Another scathing review described Ulysses as

the most infamously obscene book in ancient or
modern literature... All the secret sewers of vice are
canalized in its flood of unimaginable thoughts,
images and pornographic words. And its unclean
lunacies are larded with appalling and revolting
blasphemies directed against the Christian religion
and against the name of Christ — blasphemies
hitherto associated with the most degraded orgies
of Satanism and the Black Mass (Douglas, 1922, p.
5).

The Dublin Review disapproved of the novel even more,
condemning it as a "devilish drench” and calling upon the
government to destroy the book (cited in Deming, 2013,
p. 201). It also appealed to the Vatican to include it in the
Index Expurgatorius, arguing that merely reading Ulysses
was tantamount to sinning against the Holy Ghost — the
sole sin deemed unforgivable by God's mercy (Birmingham,
2014). The famous psychologist C. G. Jung initially suspected
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Joyce of being schizophrenic (Ellman, 1982) before revising
his views and exclaiming that Ulysses was an alchemical
laboratory that distilled "a new, universal consciousness”
(Jung, 1979, p. 132).

Like Jung, literary luminaries such as Virginia Woolf and
William Butler Yeats revised their initial negative assessments
over time. Woolf (1923) initially described Ulysses as “"a
memorable catastrophe—immense in daring, terrific in
disaster”. She further criticised the “illiterate, underbred
book” as the effort of a “self-taught working man”,
embodying the distressing characteristics of being "egotistic,
inconsistent, raw, striking & ultimately nauseating”, going as
far as to liken Joyce to “a queasy undergraduate scratching
his pimples” (Woolf, 1980, pp. 188-189). However, by 1924,
Woolf (2018) herself had authored Mrs. Dalloway, a novel
obviously indebted to Ulysses as it explores the inner lives
of its characters over a single day in London. Yeats initially
dismissed Ulysses as “a mad book”, only to later concede, "I
have made a terrible mistake. It is a work perhaps of genius...
It is an entirely new thing... he has certainly surpassed in
intensity any novelist of our time” (cited in Ellman, 1982, pp.
529-530).

Many literary greats unequivocally admired Ulysses. T.
S. Eliot, who published The wasteland in the same year
as Joyce Ulysses, wrote: “l hold this book to be the most
important expression which the present age has found; it is
a book to which we are all indebted, and from which none
of us can escape” (Eliot, 1975, p. 175). F. Scott Fitzgerald,
the author of The great Gatsby (originally published in
1925), offered to jump out a window to prove his devotion
to Joyce and Ulysses — the offer, thankfully, was declined
(Birmingham, 2014). Novelist Vladmir Nabokov (1990, p.
55) called Ulysses a "divine work of art” and the greatest
masterpiece of 20th-century prose. Henry Miller compared
the end of Ulysses to the end of the Book of Revelation
(Birmingham, 2014). Hemingway swore that “Joyce has a
most goddamn wonderful book” (cited in Ellman, 1982, p.
529) and wrote that “Jim Joyce was the only alive writer that
| ever respected... he could write better than anyone | knew”
(cited in Birmingham, 2014, p. 234).

Ulysses and The Odyssey

Thanks to Joyce's student Borach, we have his teacher’s
thoughts on The Odyssey.

"The most beautiful, all-embracing theme is that
of the Odyssey.” It is greater, more human, than
that of Hamlet, Don Quixote, Dante, Faust... | find
the subject of Ulysses the most human in world
literature. Ulysses didn't want to go off to Troy;
he knew that the official reason for the war, the
dissemination of the culture of Hellas, was only a
pretext for the Greek merchants, who were seeking
new markets... | am almost afraid to treat such a
theme; it's overwhelming (Borach, 1917, cited in
Ellman, 1982, pp. 416-417).

Figure 3. Photograph of Joyce by Camille Ruf, Zurich, ca.
1918. Cornell Joyce Collection, public domain.

Figure 4. Odysseus and the Sirens. Detail from an Attic red-
figure stamnos by the Siren Painter (eponymous vase), circa
480-470 BC. Origin: Vulci. Public domain.

The 18 chapters of Ulysses roughly correspond to the 24
episodes in Homer's Odyssey but are not in the original
order. In Homer's epic, Odysseus, a hero of the Trojan War,
spends ten years journeying from Troy back to his home in
Ithaca, facing tempests, a shipwreck, giants, monsters, and
deities. To Joyce, Odysseus was simultaneously Europe’s
first gentleman, a rebel and an ingenious warrior who
came up with the first tank — the Trojan horse (Birmingham,
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2014). Conversely, Joyce's novel unfolds over a mundane
day in early 20th-century Dublin. Leopold Bloom, a Jewish
advertising solicitor, corresponds to Odysseus. Stephen
Dedalus, central to Joyce's prior semi-autobiographical
work, A portrait of the artist as a young man (Joyce, 2000b),
parallels Telemachus, Odysseus’s son, while Bloom's wife,
Molly, represents Penelope, who awaited Odysseus'’s return
for two decades. Joyce playfully subverts these classical
parallels. Ulysses is not a king but a newspaper advertising
solicitor, and his homecoming is not to a loyal queen. While
Penelope is renowned for her loyalty in warding off her
suitors, Molly Bloom betrays her husband by engaging in
an affair. Joyce invoked classical comparisons to critique the
state of Western civilisation, represented through a single
June day in drab, dingy Dublin.

To illustrate Joyce's ironic references to Homer, let's examine
the "Cyclops” chapter (12). In Homer's (2006) epic (Book 9:
“In the one-eyed giant's cave”), Odysseus and his men arrive
at an island and venture into a cave. They encounter the
cyclops Polyphemus, who devours some of Odysseus’s crew
and imprisons the survivors. Odysseus introduces himself as
“Nobody” (Homer, 2006, 9.410) to Polyphemus, intoxicating
the Cyclops and blinding him with a burning stake. When
Polyphemus seeks aid, claiming, "Nobody's killing me”
(Homer, 2006, 9.455), his kin conclude that if ‘'nobody’ is
the assailant, he must be suffering from a plague and refuse
to assist. As Odysseus makes his escape, his unfortunate
pride leads him to reveal his true name, prompting the
enraged Polyphemus to throw a boulder at him and beseech
Poseidon, his father, to curse Odysseus’s voyage:

‘Hear me—

Poseidon, god of the sea-blue mane who rocks
the earth!

If I really am your son and you claim to be my
father—

come, grant that Odysseus, raider of cities,
Laertes’ son who makes his home in Ithaca,
never reaches home. Or if he's fated to see

his people once again and reach his well-built
house

and his own native country, let him come home
late

and come a broken man—all shipmates lost.
alone in a stranger’s ship—

and let him find a world of pain at home!
(Homer, 2006, 9.585-595).

In Joyce's schema for Ulysses, the technique listed for this
episode is “gigantism” (see Table 1). Accordingly, the Irish
nationalist called “the Citizen” (Homer's Cyclops) becomes
a "broadshouldered deepchested stronglimbed frankeyed
redhaired freelyfreckled shaggybearded widemouthed
largenosed longheaded deepvoiced barekneed
brawnyhanded hairylegged ruddyfaced sinewyarmed hero”
with “rocklike mountainous knees” whose “heart thundered
rumblingly causing the ground, the summit of the lofty
tower and the still loftier walls of the cave to vibrate and
tremble” (Joyce, 2008a, 12.151-67). Odysseus’s taking on
the Cyclops with a burning stake in the cave is hilariously
paralleled by Ulysses arguing with the bigoted Citizen in a
pub while brandishing a lit cigar.

Eventually, the Citizen, brimming with racist animosity
towards Bloom, initiates a confrontation. As Bloom departs
from the pub, the Citizen follows and taunts him with a
derisive cheer for Israel. Bloom counters this by citing
renowned Jewish philosophers and artists, including Jesus.
This provocation maddens the Citizen, who storms back into
the pub, seizes a biscuit tin, and hurls it at Bloom as his
carriage pulls away. The scene is depicted with the intensity
of a seismic event and portrayed with “imagery of biblical
rapture” (Hastings, 2022, p. 145).

In view of the vast size and intricate complexity of Ulysses,
Joyce eventually permitted the publication of his “summary-
key-skeleton-scheme” (cited in Hastings, 2022, p. 277).
The schema maps out each chapter with specific times (on
June 16 and 17, 1904), settings, colour schemes, narrative
techniques, parallels (mostly to The Odyssey), related fields
of science or art, thematic significances, associated human
organs, and symbols. The schema for the “Cyclops” chapter
is presented in Table 1 as an example.

Table 1. Joyce's schema for the Cyclops episode. Adapted
from Hastings, 2022, pp. 280-281.

Episode Cyclops

Time Spm.

Scene Tavern

Colour Green

Technique Gigantism

Correspondences I =Noman
Cigar = Stake
Apotheosis = Challenge

Science/art Politics

Meaning The egocidal terror

Organ Muscles

Svmbols Nation, Religion, Gymnastics, Idealism,
Exaggeration, Fanaticism_ Collectivity

Writing, printing, publishing, censoring, burning,
and celebrating Ulysses

The heaventree of stars hung with humid
nightblue fruit
(Joyce, 2008a, 17.1039).

Ulysses had to navigate perilous paths to be written, printed,
published and disseminated. When Joyce started to write
Ulysses in 1914, he began his own Odyssey. At multiple
points, the world came close to never seeing this now-
classic masterpiece. The fact that Joyce managed to write,
print, and publish Ulysses at all is miraculous. Even with
his comparatively tame previous works, he had faced the
greatest problems that would have made lesser authors give
up. Already in the 1900s, Joyce realised that "l cannot write
without offending people”, and his career reminded him “of
an opera with a magnificent overture... While the audience
is applauding just before the curtain goes up, in comes a
group of bumbailiffs and arrests the fiddlers for debt” (cited
in Ellman, 1982, pp. 210, 264).

Even before Ulysses, printing his works had been extremely
trying. Joyce's short-story collection Dubliners required his
nine-year-long “correspondence with seven solicitors, one
hundred and twenty newspapers, and several men of letters
about it — all of whom, except Mr Ezra Pound, refused to aid
me” (Joyce, cited in Ellman, 1982, p. 415). The first edition
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(1906) was aborted, the second burnt (1910), and the third
(1914) was eventually published after 40 publishers had
rejected it.

His novel A portrait of the artist as a young man (Joyce,
2008b) was refused by every publisher. Joyce's sense of
powerlessness fuelled his resentment. In a moment of
despair, he cast the incomplete manuscript into the fire.
Thankfully, Joyce's sister Eileen retrieved the manuscript from
the flames at the cost of minor burns to her fingers (Ellman,
1982). Later, Joyce considered buying a revolver and putting
“some daylight into my publisher” (cited in Ellman, 1982, p.
331). Instead, he wrote the amusing broadside "Gas from a
burner”, ostensibly spoken by his publisher and printer:

Ladies and gents, you are here assembled
To hear why earth and heaven trembled
Because of the black and sinister arts
Of an Irish writer in foreign parts

He sent me a book ten years ago;

| read it a hundred times or so,
Backwards and forwards, down and up,
Through both ends of a telescope.

| printed it all to the very last word

But by the mercy of the Lord

The darkness of my mind was rent

And | saw the writer’s foul intent.

But | owe a duty to Ireland:

| hold her honour in my hand,

This lovely land that always sent

Her writers and artists to banishment
(cited in Ellman, 1982, p. 336)

When The Egoist finally decided to publish A portrait of the
artist, about twenty printers in England and Scotland refused
to print it (Ellman, 1982).

Joyce had laid the groundwork for Ulysses since 1907, with
the project becoming increasingly ambitious in scope and
method over time (Ellman, 1982). He estimated that he had
dedicated around 20,000 hours (Ellman, 1982) to writing
approximately 265,000 words for Ulysses. That is a glacially
slow average ‘writing’ speed of 13-14 words per hour (that
presumably includes researching and editing). For instance,
he devoted an entire day to perfecting these two sentences
(Hastings, 2022): “Perfume of embraces all him assailed.
With hungered flesh obscurely, he mutely craved to adore”
(Joyce, 2008a, 8.638-39). Joyce described a state of total
mental exhaustion following the completion of an episode,
feeling as though neither he nor the "wretched book” would
recover from the effort (cited in Ellman, 1982, p. 461). He
worked “like a galley-slave, an ass, a brute”, could not even
sleep, and the "episode of Circe has changed me too into an
animal” (Joyce, cited in Birmingham, 2014, p. 180).

Even Ezra Pound, Joyce's staunch supporter, wrote to ask
if he had "got knocked on the head or bit by a wild dog
and gone dotty” (cited in Birmingham, 2014, p. 132) when
reading the beginning of the Sirens episode. We cite a
couple of lines for your enjoyment.

Bronze by gold heard the hoofirons, steelyringing,
Imperthnthn thnthnthn...

Jingle jingle jaunted jingling.

Coin rang. Clock clacked.

(Joyce, 2008a, 11.1-2, 15-16)

Here are some hints: Bronze and gold were the principal
metals in Homer's epic; Miss Douce, a barmaid, threatens
to report a customer for his “impertinent insolence” that
is parodied by the busboy as “Imperthnthn thnthnthn”; a
“jingle” and a “jaunting car” are two-wheeled horse-drawn
carriages; the clock strikes 4 p.m. (see Gifford, 1988, pp. 290-
291, 86).

Joyce continued toworkon Ulyssesalmostuptoits publication
day, with about a third of the novel being written during the
proofreading stage (Ellman, 1982). Joyce requested five sets
of proofs and, using his notes, made countless alterations
— primarily expansions. He felt compelled to engage in an
exhaustive routine of writing, revising, and correcting for
approximately twelve hours daily, with brief pauses when
his vision blurred (Ellman, 1982).

Chronic severe eye conditions significantly hampered
Joyce's literary endeavours and daily life. He suffered from
recurrent iritis (inflammation of the iris), leading to episodes
of acute glaucoma and additional complications that
drastically diminished his vision, nearly to blindness. Joyce's
treatments were as harrowing as his symptoms. He endured
not only the prospect of having his eyes “slit open” but also
a relentless regimen of injections, narcotics, antiseptics,
dental extractions, and the application of tonics, electrodes,
and leeches (Birmingham, 2014, p. 9). Considering the
agony Joyce experienced, it is astonishing that he managed
to write Ulysses.

Moreover, the book’s creation coincided with the tumultuous
era of the Great War and its aftermath. Spanning from 1914
to 1918, the First World War claimed the lives of 17 million
people, both military and civilian, and unveiled a “monstrous
epiphany in the European imagination” (Birmingham, 2014,
p. 59). The aftermath of this catastrophic period brought the
Spanish flu pandemic, which killed as many as 100 million
people worldwide (Barry, 2020).

In Joyce's view, artists should eschew judging their
characters through a moral lens, instead approaching even
the most deviant behaviours with “indifferent sympathy”
(cited in Ellman, 1982, p. 139). Joyce viewed his work as a
meticulously buffed mirror reflecting reality. If the reflection
appears repugnant, the fault lies not with the mirror
(Hastings, 2022). Joyce held the principle of free expression
in high regard. To him, censorship represented an overreach
of governmental authority, dictating not only the prohibition
of obscenity but also defining what was ‘obscene’ in the first
place (Birmingham, 2014). Joyce (cited in Ellman, 1982, p.
688) commented on the “strangely hostile reception” of
Ulysses and his own perspective of morality:

The most natural thing for a writer is to call a spade a
spade. The mistake that some moralists make, even
today, is that they hate unpleasant phenomena less
than they do those who record them. It's always the
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same. People go on judging an author immoral who
refuses to be silent about what in any case exists.
Immoral! Why, it's a mark of morality not only to say
what one thinks is true—but to create a work of art
with the utmost sacrifice; that's moral, too.

Ulysses was serialised in the American journal The Little
Review from 1918 to 1920. Birmingham recounts the
amusing anecdote where British war censors believed
the serialised parts of Ulysses to be a complex spy code
(Birmingham, 2014). Birmingham (2014), in his brilliant The
most dangerous book: The battle for James Joyce's Ulysses,
shows that Ulysses’s initial difficulties with censorship did not
stem from vigilantes hunting for pornographic content but
rather from Post Office government censors on the lookout
for foreign spies, radicals, and anarchists.

Figure 5. Self-censorship of parts of the “Cyclops” episode in
The Little Review, 6(7), November 1919. “Cyclops”, as Joyce
originally wrote it, never appeared in the magazine in its
entirety. Following the US Postal Service's suppression of
two Ulysses issues, the editors pre-emptively censored the
first instalment of “Cyclops.”. Passages were replaced with
an asterisk, an ellipsis, and a telling footnote. The Morgan
Library & Museum, gift of Sean and Mary Kelly, 2018; PML
197868.8. Public domain.

The Comstock Act of 1873 criminalised the distribution of
materials considered obscene material via the U.S. postal
service. Legislation prohibiting obscene literature emerged
in the mid-19th century, driven by increasing literacy and
urban growth. This era’s heightened concern for public
morality led to the stringent application of such laws, and
Ulysses was an ideal subject for enforcement (Birmingham,
2014). Consequently, seized editions of The Little Review
that contained initial versions of chapters from Ulysses
were handed over to the Salvation Army, where women
in reform programmes were tasked with ripping them to
shreds (Birmingham, 2014). In an eery anticipation of the
Nazi book burnings, officials collected nearly 500 copies of
Ulysses and disposed of them in the furnace room of a post
office building. The Comstock Act enraged Ezra Pound, who
was instrumental in getting Ulysses serialised in the US. He
lambasted it as “grotesque, barbarous, ridiculous, risible,
Gargantuan, idiotic... pissian, pharrtian, monstrous, aborted,
contorted, distorted, merdicious, stinkiferous, pestilent”
(cited in Birmingham, 2014, p. 119).

BICYSSES

by

JAMES JOYCE

will be published in
the Autumn of 192

“SHAKESPEARE AND COMPANY"
SYLVIA BEACH -
8, RUE DUPUYTREN, PARIS — VI

Figure 6. Poster announcing the publication of Ulysses. The
first copies were only to become available on Joyce's 40th
birthday, 2 February, 1922. Public domain.

Eventually, Judge Woolsey presided over the most publicised
obscenity case in U.S. history in 1933, United States v. One
book called Ulysses. The explicit content in Ulysses exceeded
anything previously permitted by American courts. However,
for every obscene term, there were numerous obscure ones,
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like ‘quadrireme’, ‘entelechy’, ‘epicene’, or ‘hebdomodary’.
Ulysses was a masterpiece to the literati, while it appeared
incomprehensible to those deemed ‘morally at risk’
(Birmingham, 2014).

Judge Woolsey recognised that for Joyce, all elements,
including propriety, were secondary to his artistic
vision. He ruled that Joyce, despite facing criticism and
misunderstanding, "has been loyal to his technique” and
"has honestly attempted to tell fully what his characters think
about”, regardless of the consequences. Woolsey did more
than merely legalise Joyce's work; he championed it, stating,
“Ulysses is an amazing tour de force” (cited in Birmingham,
2014, p. 329). Time lauded Woolsey's decision as “historic
for its authority, its eloquence, its future influence on U.S.
book publishing” (cited in Birmingham, 2014, p. 330).

Figure 7. Family portrait photograph of the Joyce family.
Clockwise from top left: James Joyce, son Giorgio Joyce, wife
Nora Barnacle, and daughter Lucia Joyce (1 January 1924,
unknown photographer). Public domain.

In the 1920s, U.S. and British government agencies had
incinerated numerous copies of a book that, by the 1930s,
had emerged as a modern classic and an integral part of
Western cultural heritage. The official acceptance of Ulysses
signified that the experimental and radical culture of the
1910s and 1920s had not been a mere deviation but had
firmly established itself in literature. By allowing Ulysses
to be published, authorities acknowledged the fluidity of
cultural norms, admitting that distinctions between what is
considered ‘classic’ and what is deemed ‘filth’ were not rigid

(Birmingham, 2014). It is remarkable to think that, less than
a hundred years ago, powerful forces in the United States
were determined to stifle artistic expression in the guise
of safeguarding public morals. Their efforts inadvertently
shifted Ulysses from being the flagship of avant-garde
literature to a broader symbol of artistic freedom. A world
devoid of Ulysses would be significantly diminished.

The inferiority of generative Al and consequences
for good teaching and higher education leadership

Amidst the surrounding hyperbole, it is clear that the current
generation of Large Language Models (LLMs), including
GPT-40 and its rivals, falls markedly short of capturing
the profound depth and intricate richness embodied by
literary classics like Joyce's Ulysses or Homer's Odyssey. It
is worthwhile recalling that The Odyssey was written 2,700
years ago. For those who have truly immersed themselves
in Homer's exceptional lliad and Odyssey, the notion of
generative Al producing work that even remotely approaches
the magnificence of these ancient epics is fanciful. Such a
notion underscores a profound superficiality that derives
from insufficient engagement with literature and even
non-fiction books (Sam, 2024). It conflates the oftentimes
terminally dull prose of GenAl with the literary classics that
we have exemplified through Ulysses and The Odyssey.
Techno-optimistic and solutionist claims for generative Al are
repeated ad nauseam, and there is a dearth of critical voices
(Lindgren, 2023a, 2023b; Popenici et al., 2023; Rudolph et
al., 2024b). One does not need to live in Nazi Germany or in
contemporary Russia to know that when lies are sufficiently
frequently repeated, they become truths (Rudolph & Tan,
2022). Or, to cite the wonderful title of Pomerantsev's (2017)
book: Nothing is true and everything is possible.

Human intelligence is characterised by multiplicity and far
superior to the ill-named ‘artificial intelligence’. Academics
babbling endlessly about "Artificial General Intelligence”
(AGI) or "superintelligence” (e.g. Bostrom, 2017, Kurzweil,
2005) — not to speak of Elon Musk predicting that Al will
overtake human intelligence next year” (Hammond, 2024) —
usually have a vested interest in these claims. Tech tycoons
and their allied ‘thought leaders’ benefit from singing from
the techno-optimistic and solutionist hymn sheet. However,
the expectation that 'newer equals better' in every aspect
oftentimes falters, not only in the realm of creative literary
expression.

These days, fewer people appreciate physical books (Sam,
2024), and we wish you the best of luck finding anybody
with the verbal prowess of Joyce or Homer among your
acquaintances. There is popular disdain for bibliophiles,
and to you, book lovers and collectors, we give you Walter
Benjamin’s quote (first published in 1931), showing that this
contempt is nothing radically new:

Suffice it to quote the answer that Anatole France
gave to the philistine who admired his library and
then finished with the standard question, ‘And you
have read all these books, Monsieur France?' ‘Not
one-tenth of them. | don't suppose you use your
Sevres china every day?’ (Benjamin, 2015, p. 64).
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There is a clear and present danger that we are becoming
dumber and dumber while machines are getting smarter and
smarter (Popenici, 2023). As educators, it is our job to expose
that ‘artificial intelligence’ is neither artificial nor intelligent
(Crawford, 2021), combat shallowness (Carr, 2020) that
mistakes quantity for quality and that succumbs to "garbage
in, garbage out” outputs in a "new dark age” (Bridle, 2023;
Rudolph et al., 2024b). Many experts warn against equating
human and artificial intelligence, as human intelligence
cannot be fully captured in precise, machine-compatible
descriptions (Verdicchio, 2023; Luckin et al., 2024). Gardner
(1993) influentially conceptualised multiple intelligences,
which categorises human intelligence into eight distinct
types: visual-spatial, linguistic-verbal, logical-mathematical,
bodily-kinaesthetic, musical, interpersonal, intrapersonal,
and naturalistic. If Gardner's multiple intelligences are
agreed upon, and intelligence is not reduced to its logical-
mathematical aspect, then AGI would have to encapsulate
all eight intelligences.

In terms of censorship, the lifting of the publishing bans on
Ulysses in the 1930s was spectacular and thrilling to liberals.
Alas, such hard-fought freedoms do not last automatically,
and Al plays a sinister role in strengthening censorship.
Authoritarian regimes have adapted to Al chatbot
innovations by aligning them with their censorship agendas,
utilising machine learning on digital platforms to filter out
unwanted political, social, and religious discourse. The
adoption of Al has amplified the scope and effectiveness
of digital suppression, enabling online censorship through
automated systems. Advanced surveillance technologies
swiftly scour social media for dissent, combining large
data pools with facial recognition to monitor and identify
pro-democracy activists (Freedom House, 2023). The
World Economic Forum (2024) has labelled Al-generated
disinformation the most severe global threat at present.

While there is consensus on preventing GenAl from
facilitating the creation of biological or chemical weapons or
child pornography, leading GenAl chatbots, such as ChatGPT
and Gemini, implement broad and ambiguous "harm’ filters
“that leave users in the dark about where, how, and why
the red lines are drawn” (Mchangama & White, 2024). For
example, GenAl's refusal to detail comedian Lenny Bruce’s
(1925 - 1966) controversial yet impactful work illustrates
the excessive caution in content moderation. ChatGPT
maintained that it is unable to offer instances of “slurs,
blasphemous language, sexual language, or profanity”,
committing instead to “share information in a way that's
respectful and appropriate for all users”. Gemini took an even
more cautious stance, suggesting that presenting Bruce's
language "without careful framing could be hurtful or even
harmful to certain audiences” (Mchangama & White, 2024).

When we asked GPT-4 to provide reasons and examples as
to why Ulysses was banned in much of the English-speaking
world in the 1920s and early 1930s, it did well in elaborating
on the four aspects of “Sexual Content and Obscenity”,
“Language and Profanity”, “Challenging Conventional
Morality and Social Norms”, and “Anti-Authority and Anti-
Religious Sentiments”. When asked to cite some of the
offensive passages, it explained that “I can't directly quote
passages from 'Ulysses’ or any copyrighted material”, but

volunteered to “guide you on where to find some of the
controversial content”, proceeding to elaborate on the
Nausicaa, Circe and Penelope episodes in particular, and
commenting on “Language and Profanity” as follows:
"Joyce employs a wide range of language, including what
was considered profanity and coarse language at the time.
While specific instances are spread throughout the text,
the overall use of such language contributed to the book's
initial reception as obscene”. Unsurprisingly, and in line with
Mchangama and White's (2024) findings, ChatGPT does not
cite any profanities.

The censorship described by Mchangama and White
(2024) raises concerns about the extent of information
and viewpoints being filtered out under the guise of harm
prevention. They argue that GenAl must not replace human
judgment and criticise the current approach by a small
group of powerful companies for limiting open inquiry and
expression based on vague and unsubstantiated claims of
'harm’. They caution against a future dominated by Al's
restrictive moral frameworks in everyday technologies,
advocating for access to a broad spectrum of information.

Mchangama and White (2024) paint the dystopian scenario
where "your word processor prevents you from analyzing,
criticizing, lauding, or reporting on a topic deemed
'harmful’ by an Al programmed to only process ideas that
are 'respectful and appropriate for all'”. With the rapid
integration of GenAl into search, word processing and
email, this frightening prospect may not be as far-fetched
as it initially sounds. Guardrails should avoid restricting
human agency or curiosity. We need to think for ourselves
and make more informed decisions based on a wealth of
information from multiple perspectives. We need to ensure
that Al systems are optimised to enhance human reasoning,
not to replace human faculties with the “artificial morality”
of large tech companies (Mchangama & White, 2024).

Amidst the burgeoning discourse around GenAl, it may be
good to go back to basics and remind ourselves that good
teaching means "being willing to do anything that helps
students learn” (Brookfield et al., 2023, p. viii). Teaching well
encompasses adapting our teaching strategies to align with
the unique contexts we encounter. The selection of teaching
modalities should be informed by our understanding of
the context and our educational goals, choosing those
that we believe will most benefit our students’ learning
journey. Enhancing our teaching practices requires us
to embrace experimentation and calculated risk-taking,
underpinned by continuous feedback from students (and
ideally, peers) through persistent classroom research. Thus,
teaching evolves “as a continuous process of failing well, in
which our growing appreciation of complexity is matched
by a willingness to be more and more open to different
approaches” (Brookfield et al., 2023, p. ix). The teaching for
a critical Al literacy and an emphasis on critical thinking,
creativity and teamwork will be key (Rudolph et al., 2024a).

In our turbulent age, learning leadership in higher education
will have to come from below, behind, and among, thus
including multiple stakeholders such as teachers and
students (Preskill & Brookfield, 2009; Rudolph et al., 2024a).
It is essential to guide students on the ethical and critical
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use of generative Al in their learning to enhance their critical
reflection skills (Tan et al., 2024). As educators, we need to
foster deeper relationships with our students, encouraging
discourse while educating them to critique authoritative-
sounding misinformation  (Mills, 2023). Debunking
anthropomorphic tendencies is essential in nurturing
well-rounded, critical thinkers (Mills, 2023; Rudolph et al,
2023b). We advise higher education institutions to foster
multi-stakeholder dialogues, including representatives
from various sectors, to integrate the insights gleaned into
concrete guidelines, regulations, and educational materials,
emphasising the pivotal role of digital literacy education,
which encompasses a range of Al tools (Gimpel et al., 2023;
Rudolph et al,, 2023a). There is a fast-growing literature on
Al and higher education teaching and learning that Ismail et
al. (2023, 2024a) have organised into a freely available open-
access database (Ismail et al., 2024b) to facilitate critical
discussions.

Finally, it is deeply ironic that much-maligned humanities
may produce superior prompt engineers, commanding
six-digit starting salaries (Marr, 2023). A combination
of communication skills, critical thinking and creativity
continue to be extremely useful. Joyce, if transported with a
time machine into our age, would have likely avoided GenAl
and despised its inherent censorship. Otherwise, he might
have had a good laugh about the sudden market value of
people who could write well.

Overview of issue 7(1)

This issue, one of our most voluminous to date, once
again shines a spotlight on artificial intelligence in higher
education. It offers rich insights and practical perspectives
on how various institutions navigate the complex Al
landscape in academia. Leading the discussion is Professor
Waring's  thought-provoking commentary, “Artificial
intelligence and graduate employability: What should we
teach generation AI?” In his contribution, he explores the
intersection of Al and graduate employability, advocating
for curriculum adjustments that incorporate Al literacy and
ethical decision-making. Waring concludes by championing
a balanced approach, combining technical skills with critical
thinking and interpersonal abilities, to equip graduates for
an Al-driven job market.

Following Waring's commentary are 29 research articles that
explore adiverse range of topics, from the ethical implications
of GenAl in higher education to the development of virtual
reality (VR) and digital literacy competencies. These articles
also address pressing issues such as the challenges posed
by neoliberalism, toxic supervision in PhD programmes,
cultural safety education, and organisational resilience. In
addition, a practical piece provides valuable guidance on
leadership within higher education institutions.

The research section opens with a thematic exploration of
education research after the COVID-19 pandemic by Bala
and Mitchell. Their study employed BERTopic modelling to
analyse trends and research within the Journal of Applied
Learning and Teaching, revealing thematic structures and
emerging trends. It identified 17 topics across four thematic

groups, reflecting global trends in post-COVID learning and
teaching, and providing insights for future research and
practice in higher education.

11 manuscripts in the section explored Al topics and
higher education. First is Van Wyk's article, “Is ChatGPT
an opportunity or a threat?” His study employed semi-
structured interviews to investigate academics’ perceptions
of ChatGPT at an education faculty and the findings study
highlights its potential for enhancing teaching and learning
in preventing academic dishonesty.

Second, Ogunleye et al.'s "Higher education assessment
practice in the era of GenAl tools” examined how GenAl
tools affect higher education (HE), particularly assessment
and academic practice. The study looked at three disciplines
in particular (data science, data analytics, and construction
management) and highlighted GenAl's potential benefits
and limitations. The authors also advised the ethical use
of GenAl and offered recommendations for integrating Al
tools into higher education’s teaching and learning.

This is followed by Ahmad et al.’s paper on Al tools among
Asian and African higher education staff and students,
concluding that awareness, benefits, threats, attitudes, and
satisfaction are critical factors determining its usefulness.
Among 815 participants, 38% were unaware of the presence
and functionality of Al tools, but 63% revealed that
they rarely use Al tools. Notably, higher education-level
individuals perceive Al tools as being threatening, while
female participants expressed more concerns than males.
These findings underscore the diverse levels of comfort
and familiarity with Al technology across demographics
and educational backgrounds, emphasising the necessity
of enhancing Al awareness and development in Asia and
Africa.

Next comes Kouam and Muchowe’s insightful piece on
graduate students’ perception and adoption of Al chatbots
in Zimbabwe. They investigated Zimbabwean graduate
students’ perceptions and adoption of Al chatbots in
universities and examined benefits like enhanced learning and
skill development alongside challenges such as plagiarism
and financial constraints. Findings revealed graduate
students’ positive attitudes towards chatbots, highlighting
their role in augmenting education while recommending
measures for better integration and accessibility.

Another paper by Joseph et al. similarly presented insights
from a multi-group analysis of students’ awareness and
perceptions using gender and programme type concerning
the use of Al tools for research. Male and postgraduate
students demonstrated higher awareness and perception,
while female students excelled in using Al tools for research.
This study underscores the importance of incorporating Al
tools into university curricula while considering demographic
variables for technology integration.

This is followed by Sobaih’s “Ethical concerns for using
artificial intelligence chatbots in research and publication:
Evidences from Saudi Arabia”. This study surveyed academics
and research leaders, revealing widespread chatbot use,
ethical dilemmas, and pseudoscience risks. Strategies to
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mitigate concerns and promote responsible usage were
recommended, and the findings emphasised the critical
need for effective policy interventions.

Kershnee and Potter's article on GenAl in distance education
shed light on the challenges, and impact on academic
integrity and student voice in distance education. Using
the technology acceptance model, it investigates GenAl's
influence on learning, integrity, and student voices in a
South African open distance and e-learning university.
Qualitative data from interviews, evaluations, and focus
groups highlight the need to balance concerns with the
potential benefits of GenAl in education.

Next, a systematic review by Chaka examined studies
discussing the performances of different Al detection
tools in differentiating between Al-generated and human-
written text. The review screened 17 articles and concluded
that the detection tools had varied detection efficacy, and
suggested adopting a combined approach involving Al
detectors, traditional tools, and human reviewers. Another
related paper by Chaka, “Accuracy pecking order — How
30 Al detectors stack up in detecting generative artificial
intelligence content in university English L1 and English L2
student essays”, evaluated the accuracy of 30 Al detectors’
accuracy in identifying GenAl-generated and human-written
content in university English L1 and L2 student essays.
Results showed that only two detectors, Copyleaks and
Undetectable Al, accurately identified all essays as human-
written. Most detectors misidentified the essays and were
deemed unfit for purpose.

Lastly, Ismail et al. introduced an open-access repository
using a systematic literature review: "Artificial intelligence in
higher education database (AIHE V1)". Utilising a rigorous
systematic review method, the review provides a first look
at the metadata of articles published on Al and higher
education during ChatGPT's inaugural year, facilitating
scholars and practitioners in making informed decisions in
relation to policy and practice. The open access database
is freely accessible via a separate DOI (Ismail et al., 2024b).

The next three articles are related to VR simulation and digital
competenciesin higher education. The firstis Abusalim et al.’s
“Digital versus classroom discussions: Motivation and self-
efficacy outcomes in speaking courses via Gather.town”. The
authors debate online and traditional classroom methods,
focusing on student motivation and self-confidence in a
German language-speaking course. Results demonstrated
significant improvements in motivation and self-efficacy in
the online group, highlighting the potential of platforms like
Gather.town in enhancing educational outcomes.

Second, Inkabi et al.s "Utilizing head simulation training
in dental school education: Time and cost implications”
investigates cost and time factors as barriers to the
effectiveness of head simulator use in dental schools.
Findings indicate that most participants disagreed that head
simulators extend course duration. While their availability
was generally rated positively, the cost of using these
simulators did not significantly impact device accessibility
or course duration.

Next, the article by Rojas-Osorio et al., “Self-perception of
university teachers on their digital teaching competence:
The case of Peru”, analysed the self-perception of digital
competence of 122 university professors at a private
university in Peru. The study revealed low participation
in training, evaluation, and innovation projects with ICT,
indicating a need for continuous training programmes to
enhance digital competence among professors.

Neoliberalism took centre stage in the next three articles.
Martin Andrew’s article “Just get them over the line":
Neoliberalism and the execution of ‘excellence’ is grounded
in the author’s experience of postgraduate education using
narrative inquiry to examine the concept of excellence in
postgraduate education. He suggests that the neoliberal
conception of ‘excellence’ hides a more authentic form of
‘excellence’ and believes that this form can only surface if
the voices of learners and educators are heard above the
managerialist chatter and when teaching well is considered.
Martin Andrew’s piece on 'The Great Resignation: The
simple joys of not belonging’ continued his argument of the
harm the neoliberal grip has on higher education. Similarly,
using vignettes as a form of narrative inquiry, his article
explored the relational link between the archaic notion
of affliction and what it means to 'belong’ to a university
for academics. The narratives revealed the importance of
exercising critical resilience to establish academic identities
beyond the neoliberal university. Nikpouya and Zareian's
“Neoliberalism and the violation of students’ rights: The case
of English language education” completes the argument
on the dangers and challenges of neoliberalism on higher
education in this issue. Their theoretical study explores the
impact of neoliberalism on education, focusing on areas of
general education and the English language. They found
that neoliberal ideologies have led to the commodification
of education and amplified the emphasis on standardised
testing and accountability measures.

The following two articles explore power relationships
in academia. Owan et al's "Metrics in research impact
assessment and grant funding: Insights from researchers
in the "Reviewer 2 Must Be Stopped!” Facebook group”
explores the reliance on quantitative metrics in research
assessment and grant funding, gathering insights from over
15 experienced researchers worldwide. Data were analysed
thematically, revealing diverse perspectives. While some
voiced concerns about metric dominance and biases, others
recognised their value. The study emphasises the need for a
balanced, context-aware approach incorporating qualitative
measures. Okere’s "A content analysis of tweets on toxic
doctoral supervision” investigates toxic supervision of PhD
students via Twitter posts. A content analysis of these posts
reveals themes and trends, shedding light on students’
experiences. Twitter (recently renamed X) has emerged as
a valuable research tool and support platform for doctoral
researchers. The findings sought to inform policy and
enhance supervisory practices in academia.

The subsequent research articles in this issue encompass a
variety of topics. We start with Moore et al.'s “The challenge
of making relationships central in online cultural safety
education”. It explores cultural safety education, emphasising
the importance of fostering respectful classroom
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relationships. Collaborative reflections by university
educators compare facilitating positive connections in
online versus physical classrooms. Findings reveal how
technological affordances affect relational dynamics,
impacting educators’ emotional labour. The study suggests
integrating culturally responsive pedagogies to prioritise
relationship-building and support effective teaching across
physical and online learning environments.

Williams's “A conceptual, strategic and implementation
framework for the Scholarship of Learning and Teaching”
explored the Scholarship of Learning and Teaching (SoLT)
framework in an Australian higher education provider.
It outlines standards for scholarly practice and explores
the linkages between scholarship, research, professional
development, and quality improvement. The initiative
has shown success, with a high percentage of academics
meeting standards for scholarly practice.

Hanshaw's article “Micro-credentials in higher and vocational
education: An innovation or a disruption?” critically assesses
the literature on micro-credentials in higher and vocational
education, debating their potential as innovative tools or
disruptive elements. It explores their role in promoting
agency, equity, access, and their perceived simplification
of academic credentials. Hanshaw advocates for the
leveraging of micro-credentials to drive positive innovation
in education.

Shafi and Middleton’s “Organisational resilience in a higher
education institution: Maintaining academic continuity,
academic rigour and student experience in the face of major
disruption (Covid-19 pandemic)” investigates a university's
response to the Covid-19 pandemic in England. Data
from various levels were collected using a systems-based
approach and an organisational resilience framework. The
study highlights the university’s positive adjustments during
the pandemic. Still, it underscores the need to understand
longer-term impacts and resilience in adversity.

Calonge et al's "Do graduate courses in a HyFlex mode
foster emotional, cognitive and behavioral engagement?
A consideration” explored strategies and their impacts
on learning outcomes and engagement. Through critical
reflection, results showed that HyFlex courses can achieve
equivalent learning outcomes but require staff development
and purposeful activity design to promote emotional,
cognitive, and behavioural engagement.

In the same vein, Khatter et al.'s "Student engagement
and fostering ownership of learning” sought to enhancing
student engagement by exploring pedagogical solutions.
Employing action research integrates action, evaluation, and
reflection to drive classroom change. Findings reveal that
student-centred practices like project-based learning foster
increased interest, motivation, and active participation in
learning experiences.

Alordiah’s "Evaluation of a research training workshop for
academic staff in tertiary institutions: A Kirkpatrick model
approach” evaluates a workshop's impact on academic staff
in Delta State, Nigeria, focusing on writing and publishing
scholarly papers. Using the Kirkpatrick Model, results showed

high participant satisfaction and significantimprovements in
writing, publication, and research exposure, emphasising the
workshop's effectiveness in enhancing research capabilities
and academic recognition.

Le Pham et al’'s "Professional development activities of
English language lecturers in Vietnam through the lens of
sociocultural theory” explores professional development's
impact on 56 English lecturers in Vietnam. Surveys and
interviews reveal feedback, workshops, and resources like
videos and websites crucial for their development. Social
interaction and resources enhance their skills, knowledge,
and motivation, suggesting regular training and resource
availability for ongoing growth.

Wong and Chapman’s “Development and validation of
an instrument to measure expectancy for success and
subjective task value constructs in the context of higher
education” aimed to develop and validate an instrument in
higher education. In surveying 565 undergraduate students
from a large private institution in Singapore, two versions of
the Expectancies and Values in Higher Education Instrument
(EVHEI) were utilised. Results suggest that the EVHEI holds
considerable promise for measuring motivation-related
constructs at the higher education level.

O Murchd and O'Donoghue’s “Advice from retired secondary
school principals in Ireland on how to lead as a principal”
aim to generate theory regarding the perspectives of
recently retired secondary school principals in Ireland. The
goal is to offer insights to providers, including university-
led programmes, to inform the preparation of aspiring and
appointed principals. The paper has four parts: rationale,
recent developments in Irish school leadership, study
methodology, and study results.

O Murcht and O’Donoghue’s study concludes the research
section and leads to two illuminating interview pieces. We
start with an interview with an educational thought leader,
Professor Rose Luckin, "Exploring the future of learning and
the relationship between human intelligence and Al. An
interview with Professor Rose Luckin”. Rose Luckin shares her
journey into Al in Education (AIE), addressing gender bias and
women'’s challenges. She also discusses other aspects, such
as the ethical dimensions of Al deployment, advocating for
learner-centred Al methodologies and stresses collaboration
between educators and tech developers. In addition, Luckin
evaluates generative Al's impact on assessment and learning
in K-12 and higher education, emphasising lifelong learning
and the need for collaborative efforts and ongoing research
in navigating AlE's challenges and opportunities within
ethical frameworks.

The interviews conclude with Brookfield et al.’s "'Failing well’
in teaching about race, racism and white supremacy. An
interview with Stephen Brookfield”. The interview discusses
his extensive international experience in education. It
explores core concepts of race, racism, and white supremacy,
reframing racism as systemic rather than individual.
Brookfield emphasises an intersectional analysis, addressing
racism in higher education and advocating for continuous
antiracist efforts, challenging the idea of 'good white
people’ and promoting ‘failing well in the journey towards
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antiracism. This interview is a much-extended version of a
chapter in Brookfield et al.'s (2023) Teaching well and our
third interview with Professor Stephen Brookfield in JALT
(see Brookfield et al., 2019, 2022).

The Ed-tech review in this issue takes us back to the theme of
Al. Perkins and Roe's “The use of Generative Al in qualitative
analysis: Inductive thematic analysis with ChatGPT"
introduces a methodological innovation combining
Generative Al (GenAl) tools with traditional qualitative
research methodologies for thematic analysis. The approach
enhances data processing and theme identification while
maintaining the interpretative depth of human analysis.
Challenges include managing inconsistencies in GenAl
outputs and ensuring research validity through rigorous
validation processes. The findings suggest a complementary
relationship between GenAl and human researchers,
accelerating analytical processes while leveraging human
expertise and critical engagement.

The next section encompasses three opinion pieces, the
first being Sam’s "Reading between the lines: The necessity
of books”. This opinion piece celebrates the enduring
significance of books in education, tracing their historical
evolution and highlighting their role as repositories of human
wisdom and culture. Amidst the digital age, books in physical
form maintain their allure, offering tangible engagement and
serving as lifelong companions in the pursuit of knowledge.
In an era of technological advancement, the value of written
knowledge in books remains timeless, guiding readers
towards comprehension and enlightenment.

This is followed by Dey and Chakraborty's “Cargo cultism and
the whiteness syndrome: Fake internationalization of private
universities of India”, which critiques the internationalisation
efforts of Indian universities, identifying phenomena of
cargo cultism and whiteness syndrome. Drawing from
personal conversations with research participants, informal
discussions with friends and colleagues, and analysing social
media content, the piece challenges the effectiveness and
authenticity of these initiatives.

This section concludes with Ifelebuegu’s “Rise of the robots:
What it means for educators” discussing an Al robot named
Abigail Bailey as one of its “co-headteachers,” illustrated
the growing integration of Al in educational settings. This
development prompts questions about the potential impact
on traditional educator roles. This opinion piece explored
the complexities of this issue, considering various factors
that must be examined.

Cavagnari-Bruce et al.'s "Recognition of foreign professional
degrees in Peru: Processes and strategies for improvement”
falls into our category of a 'brief article’. It outlines the
recognition process for foreign professional degrees in Peru
and highlights the administrative nature of the recognition
process and its lack of academic evaluation criteria. The
authors suggest the need for academic assessments to
ensure professionals meet high standards for entry into the
job market.

Finally, we drawthe curtainstoaclose forthisissue with several
book reviews. We start with Professor Waring's book review
of Brookfield et al.'s (2023) Teaching well: Understanding
key dynamics of learning-centered classrooms. What does it
mean to teach well? Brookfield et al. (2023) delve into this
question in Teaching well, exploring the essence of effective
teaching through the lens of renowned scholar Stephen
Brookfield. The book, co-authored by two of the authors
of this editorial (Rudolph and Tan), examines key dynamics
in learning-centered classrooms, covering topics such as
classroom democratisation, critical thinking, and race. Each
chapter poses pivotal questions to refine teaching practices
and spark meaningful dialogue. With practical advice on
integrating educators’ identities into their pedagogy, it is
Brookfield et al.'s hope to have provided an engaging text
and a valuable resource for college and university educators
worldwide.

This section concludes with Rudolph’s book reviews of two
gargantuan Al handbooks. Lindgren’s (Ed., 2023) "Handbook
of critical studies of artificial intelligence” comprehensively
examines Al's societal impact, gathering insights from
scholars worldwide. Lindgren’s Handbook is a vital resource
foracademics, practitioners, and policymakers navigating Al's
complex landscape, challenging prevailing techno-optimism
with critical analysis and advocating for technology aligned
with societal well-being. Du Boulay et al.’s (2023) "Handbook
of artificial intelligence in education” thoroughly examines
the field's development and practicalities, encompassing
theories, methodologies, and future trajectories. Authored
by esteemed scholars, its audience comprises researchers
and advanced computer science, education, and Al
students. Though the technicalities within the book may
be a challenge for some readers, the Handbook's extensive
coverage and insights render it a valuable asset for scholars
and practitioners and a notable addition to AIED scholarship.
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Abstract

In the era of Generative Artificial Intelligence (Al), universities
are grappling with how best to prepare students for a
workforce increasingly influenced by the technology. This
commentary explores the implications of Al for graduate
employability, emphasising the need for educational
institutions to reassess their curricula. It suggests integrating
Al literacy and ethical decision-making skills to ensure
graduates remain valued by employers. As Al encroaches
on graduate-entry and even high-skill jobs, | call for a
curriculum that balances technical skills with critical thinking
and interpersonal abilities and that prepares students for
the complexities of a technology-driven job market.
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The defeat of Chess Grandmaster Gary Kasparov to IBM's
Deep Blue computer in a game of chess in 1997 now seems
like a pivotal moment in the history of machine intelligence.
It was the first public display of artificial intelligence’s (Al)
capacity to overtake the very best human performance, albeit
in the narrow arena of chess. This perhaps should have been
a prescient moment that foreshadowed the emergence of
Generative Al, but in truth, much of the higher education
sector was caught off-guard by the explosive adoption of Al
tools such as ChatGPT in 2022 (Rudolph et al., 2023b).

OpenAl's ChatGPT sudden entrance on the world stage
sparked immediate concerns throughout the global higher
education sector. Chief among these was the academic
integrity implications of Large Language Models (LLMs). How
could universities ensure the authenticity of assessment,
if essays, reports, coding tasks and term papers could be
so easily manufactured by Generative Al tools in mere
moments? A rigorous discussion ensued across the sector
with various solutions suggested from returning to high-
value invigilated exams through to assessment re-design
and increased use of oral examination (viva voce). Higher
Education regulators such as Australia’s TEQSA responded

by developing whole repositories of informed responses to
Al and suggested guidelines for learning and teaching (see
TEQSA, 2024).

The conundrum faced by educators as a result of Al extends
beyond authenticity and trust in assessment. It also poses
serious and challenging questions as to what universities
should teach, how they should teach and how they should
best prepare students for the rapidly changing world of
work. While universities tend to have multiple and diverse
missions, it is generally accepted that ensuring graduates
are employable and considered valuable to prospective
employers is a common aspiration. The evolution of Al is
occurring at unprecedented speed, spurred on by both
rapid technological developments in Al chip design and
remarkable investor support for Al applications from
everything from electric vehicles to smartphones, airports,
and green technologies. In this opinion piece, | explore the
challenge to graduate employability posed by Al models
and tools and the question it raises for universities as to
how best to prepare the next generation (Generation Al) for
employment likely to be heavily laden with the influence of
Al

Generative Al, to some extent, has upended previous
predictions of the future of work and autonomous systems.
Prior to ChatGPT, there was a strong view in the ‘Future of
Work’ literature that, like a rising tide, machine intelligence
and autonomous systems would replace tasks requiring
lower skills and cognitive ability (see Waring et al., 2020).
Higher-level functions requiring advanced cognitive ability —
for instance, creativity, reasoning, problem-solving, literacy,
numeracy, judgment, translation and interpretation, and
emotional and interpersonal skills — were predicted to be
less vulnerable to the ‘great replacement machine’ of Al.
With perhaps a touch of hindsight, the ‘Future of Work’
literature has sometimes appeared analogous to debates
regarding Science and Creationism and the origin of the
Universe. In that age-old discussion, it is Creationism
that with each new scientific discovery (for example, that
the Earth is not the centre of the Universe) makes certain
accommodations. Similarly, much of the ‘Future of Work'
literature has previously claimed that jobs of the future
will need to emphasise those qualities that are innately
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human — interpersonal skills and emotional intelligence are
often cited as among these human qualities that cannot be
replaced with silicon-based forms of intelligence. That may
be so presently, but time and the march of technology are
proving this to be wishful thinking. Since the rapid arrival
of Generative Al, the world has witnessed the credible
emulation of a range of human abilities at super-human
speed.

The steady encroachment of Al towards emulating what
was previously thought of as innately and unreproducible
human qualities has been a feature of its evolution thus far.
Multi-modal Al models such as Google DeepMind's Gemini
are already able to reason across a range of inputs, including
audio, video, text, code and images. Google also claims that
Gemini outperforms human experts on ‘massive multitask
language understanding’ (Pykes, 2024).

There are also Large Action Models (LAM) emerging, which
not only perform the same range of tasks as LLMs but also
understand and perform actions that would otherwise be
undertaken by humans. A recent demonstration of this
technology by firm Rabbit Tech demonstrated how their Al
tool could not only propose a complex travel itinerary that
incorporated specific spoken wishes but also proceed with
making all the necessary travel bookings (Pan, 2024). It is
highly probable that these LAM versions of Al will further
evolve and become more adept at undertaking a range of
actions at the instruction of human beings or with some
level of autonomy.

Many of the jobs that require higher-level cognitive
capabilities are professional, white-collar jobs — and many
of these careers begin at graduate entry. As Cazzaniga et
al. (2024) note, these Al tools and models challenge the
belief that technology affects mainly middle and, in some
cases, low-skill jobs; its advanced algorithms can now
augment or replace high-skill roles previously thought
immune to automation. For the creators of these Al tools,
there is an economic incentive tied to expanding the range
of functions and utility of Al. Thus, it might be expected
that Al will continue to climb the value chain and replace
the higher-level tasks characteristic of well-paid jobs. This
rather surprising trajectory of Al technology illustrates the
difficulty in making reliable predictions when it comes to
new technologies, thus rendering the traditional educative
role of universities increasingly uncertain. In strategic terms,
the concept of ‘skating to where the puck is going to be’
(often attributed to ice hockey legend Wayne Gretzky),
which denotes getting ahead of the strategic curve, has
become extremely challenging for university leaders.

Itis also reasonably foreseeable thatin the future, professions
that require high-level empathy, compassion, and complex
interpersonal skills (Psychology, Counselling, Nursing, etc.)
could be substantially replaced by Al bots with advanced
‘empathy algorithms’ — able to listen compassionately and
offer curated advice based on many terabytes of clinical
psychology data. Already customer contact or call centres
are looking to replace human beings with Al bots that can
listen to and manage customer enquiries with all the natural
language processing and interpersonal skills of a call centre
worker (Valentino, 2024).

Adding to this uncertainty are the variable effects of Al across
jurisdictions and industries. Cazzaniga et al. (2024) note
that the impact of Al is likely to be uneven across different
sectors and across different countries. In particular, their
study demonstrates that 60 per cent of jobs in high-income/
advanced countries are exposed to Al due to “the prevalence
of cognitive-task orientated jobs” (p. 2). By contrast, the
proportion of Al-exposed jobs in less developed countries
is estimated to be 26 per cent. Yet they argue that this does
not mean that workers in high-income countries will be
necessarily worse off. Instead, Cazzaniga et al. (2024) claim
that Al is more likely to complement rather than displace the
employment of high-income workers. This is because they
speculate that Al tools are most likely to make university-
educated workers more productive. Furthermore, it is
argued that the productivity gains from Al penetration are
expected to boost total income in high-income countries.
It is important, however, to caution that Cazzaniga et al
(2024) suggest that the adoption of Al is likely to amplify
income and wealth inequality if the productivity gains are
captured by a minority of those who own the technology,
have equity stakes in Al companies or who are skilled in
using the technology.

Consistent with Cazzaniga et al. (2024), the World Economic
Forum's (2023) research (covering 803 companies
employing 11.3 million workers) on the 'Future of Jobs’
also acknowledges the prospect of 'job destruction’ from Al
and automation. However, the ‘Future of Jobs' report also
expects that the overall impact of technological change will
be 'net positive’ for job growth based on their employer
survey. Interestingly, the WEF survey finds (perhaps counter-
intuitively) that businesses expect to introduce automation
at a slower pace than previously believed. Overall, they find
that while the human-machine frontier is shifting in favour of
tasks performed by machines, they estimate that two-thirds
of all tasks are still performed by humans (World Economic
Forum, 2023). This may suggest that many businesses are
just beginning to examine the application of Al tools.

Universities, though, should be concerned for the future of
graduate-entry positions. Many of these roles across the
functional areas of businesses tend to be structured around
tasks requiring less advanced cognitive abilities that are also
computer-based. Tasks such as researching a topic, writing
emails or short reports, organising meetings, constructing
presentation decks, performing spreadsheet calculations,
analysing financial statements, drafting contracts, and writing
simple computer code are typical of a range of graduate-
entry positions (see Rudolph et al., 2023a). These are exactly
the kinds of tasks that are clearly within the capability set of
Large Language Models, performed at digital speeds at near
zero cost. As Brown (2023) notes, the adoption of Generative
Al by organisations threatens to remove ‘the bottom rung
of the ladder’ for those graduates starting their careers. This
is persuasive and points to the need for graduates to be "Al
literate’ so that they not only adroitly use the Al tools they
need to complete tasks and solve problems but also have
the ability to critically assess the output of Al models.

There is potentially another, more subtle and negative
impact on graduate jobs, which is rarely acknowledged in the
growing Al literature. That is the experience that performing
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these less complex tasks brings, and the subtle qualities
of discipline, focus and persistence that are ingrained in
graduates through performing routine tasks. These are
presumably lost (or need to be developed in other ways)
when Al is routinely used to perform these tasks.

Where does all this leave university graduates and what can
universities do to ensure that graduates remain valued by
employers?

Brown (2023) calls for universities to urgently review
their employability strategies to account for the growth
in Al while also integrating Al into teaching and learning.
Importantly, he builds a case for universities to emphasise
the development of “[c]ritical analysis, critical enquiry,
problem  formulation,  socio-ethical  considerations,
interpersonal skills, resilience” as key graduate attributes in
a world with near-universal adoption of Al (p. 20). Brown
(2023, p. 19) stresses that the use of Al is “likely to place a
premium on critical thinking skills, including the ability to
challenge and interrogate knowledge”. Further, he contends
that its widespread adoption will increase the value attached
to interpersonal skills.

Similarly, ‘The Future of Jobs' research published by the
World Economic Forum indicated that employers regarded
‘Analytical Skills" as being the most important core skill.
‘Creative Thinking’ ranks second, but interestingly, self-
efficacy skills such as resilience, flexibility, agility, motivation,
self-awareness, curiosity, and lifelong learning are also
highly ranked, which suggests that employers suspect
that these qualities will prove important for technology-
disrupted workplaces (World Economic Forum, 2023). In the
same study, ‘Al and Big Data’ skills saw the biggest increase
in ranking by employers, signalling that they expect to
invest significantly in upskilling their workforces to be able
to use Al tools effectively. This was especially true of large
employers (those with more than 50,000 employees) who
responded to the WEF survey.

The importance of ‘self-awareness’ as a core skill to be
developed in the age of Al is also advanced by historian
and public intellectual Yuval Noah Harari who argues that in
the face of relentless change, people will need to constantly
reinvent themselves. Achieving this requires mental
flexibility, resilience, and emotional intelligence (Irais, 2023).
Harari argues, “Investing in people’s flexibility and mental or
psychological resilience is no longer a luxury. It's essential to
survive in the 21st Century job market” (Irais, 2023). Perhaps
at a more philosophical level, Harari makes the point that
technology provides the human race with unprecedented
power. Therefore, there is a need to teach people how to
exercise that power ethically and responsibly. Part of this
will also require teaching people to make good decisions,
to be able to critically evaluate a set of circumstances or
fact patterns to determine what is fact/evidence and what
is not — to judge what is reliable information and what is
unreliable.

| now propose an input/output and action model to
inform how universities can come to grips with designing
a curriculum to meet the challenges of the Al generation.
The challenge for higher education institutions in designing

a curriculum for the Al era is considerable. The shifting
task frontier between humans and machines injects
considerable uncertainty into curriculum design. If history is
quintessentially the study of change, as Harari has argued,
then we are witnessing history unfold at a rapid rate as a
consequence of unrelenting technological innovation.

As | have already contended, there is an urgent need for
universities and other institutes of higher learning to
develop curricula that equip graduates with a set of Al
competencies to make effective use of the new technology.
Part of this will require educators to explain how Al models
work — to explain how they are designed, built and trained.
But another, perhaps more significant, need is for educators
to teach students how to ethically make the greatest use of
these tools.

To this end | would like to suggest that educators think of
this challenge in terms of an 'Input/Output/Action” model.
The model that | advance here, deconstructs the processes
by which Al tools are used and identifies a set of questions at
each stage that should inform the development of curricula
and graduate competencies.

The ‘Input’ stage recognises that Al tools require some
level of input that typically comes from the human user of
the tool. This might be a question or prompt, an image, a
video file or perhaps computer code. At this initial stage, it
is relevant to ask about the type and quality of information
that is submitted to the Al tool. How do users ensure that
the input is relevant, reliable and, if a question, framed in
a way that it is likely to produce the best results? This also
requires an appreciation of the data sets on which Al models
are developed and the possibility that these large data sets
may contain errors and bias. Educators, therefore, need to
develop the critical faculties of students who are using these
tools to be able to ask these questions and understand the
limitations of Al data sets and the methods of ‘learning’.

At the 'Output’ stage, there is an equally important need
to be able to interrogate what is produced by the Al tool.
Users need to be able to determine if the outputs are valid,
reliable, relevant, and grounded in reality. The Al literature
(see Naddaf, 2023; Zhou et al, 2023) has demonstrated
quite consistently that Al tools are capable of fabricating
output which is entirely fictional, including, for example (and
worryingly), in areas of medical science and the law. To be
able to discern if the Al output is valid and not the product
of an Al 'hallucination’, users need to have some subject
knowledge or know how to check the veracity of the Al
output (see Rudolph et al., 2023b). Additionally, users need
to be able to assess if the Al output is potentially biased or
offering unethical or ethically dubious advice. Thus, it will
be important for educators to teach students how to think
ethically and apply ethical principles to Al output.

The final stage in the model draws attention to the set of
skills required to action the output of an Al tool. It is one
thing to generate Al output but quite another to use that
output effectively and responsibly. University graduates will
need to know what actions to take based on the output of
the Al This implies that curriculum and training on ethical
decision-making will be important for those charged with
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actioning Al output. Effectively executing the advice or
output of Al tools will also require graduates to have good
collaboration, communication, leadership negotiation,
intercultural and teamwork skills. Getting things done
might be expedited through the use of Al, but subsequent
decisions, collaborations, and actions depend on a set of
technical and interpersonal skills and knowledge that are
competently exercised. Further, users of Al tools will also
need to know how to evaluate the results of the actions they
have taken and to reflect on how future actions could be
improved based on experience.

Input

¢ Do we understand the task/problem properly?

& Is Al the most effective means to address the problem?

& Are we potentially sharing sensitive informiation or Intellectual Property by using
Al?

+ Which Al tool/model is best to explore our question?

¢ How do we frame the right question/prompt?

¢ Is our gquestion subject to implicit biases or misperceptions?

*  What is the nature of the output and does it seem to align with the question
asked?

* How do we know if the output is valid and reliable? By what standard should we
assess the information?

* Does the information present as biased or the result of discriminatory reasoning?

» Is the information consistent with ethical principles and reasoning?

* What action might be appropriate based on the output?

& Have we consulted with the right stakeholders concerning actions that might be
taken?

» If the action involves ‘change” have we considered the social and psychological
impact of the change? What is the most effective, least damaging way of
implementing the change?

* Have we considered consequences of acting on the output?

Figure 1. Proposed Input-Output-Action Model.

This simple Input/Output/Action model serves to highlight
a set of competencies that are proposed for using Al
responsibly and effectively. Universities, in my opinion,
need to ensure that their curriculum and student learning
experience develop these skills and knowledge. As Cazzaniga
et al. (2024) claim, those who can skilfully use Al are more
likely to be valued by employers and enjoy higher incomes
as a consequence. Although learning, particularly at a
tertiary level, is not simply about gaining meaningful and
well-rewarded employment, it is undeniably a significant
part of the mission of universities to prepare their graduates
as best they can for an ever-changing world.
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The Journal of Applied Learning and Teaching is known for its focus
on innovative practices in learning and teaching in higher education.
In this study, we utilised BERTopic modelling to investigate trends and
research within the journal. Our objective was to analyse thematic
structures and identify emerging trends in a vast academic research
corpus. BERTopic modelling enabled us to categorise academic texts into
distinct topics, revealing underlying patterns and themes. Our analysis
unveiled various topics, showcasing the journal’s interdisciplinary nature.
Particularly, articles from January 2021 to December 2023 shed light on
global trends in learning and teaching amidst significant changes in the
post-COVID era. We identified 17 frequent topics, categorised into four
major thematic groups: Technology and Digital Learning in Education,
Healthcare and Clinical Training, Educational Strategies and Outcomes,
and Pandemic-Driven Social and Compassion Aspects in Education.
We examined these themes and presented the findings, highlighting
challenges and opportunities in higher education. This comprehensive
analysis serves as a roadmap for future research, guiding scholars and
practitioners in advancing applied learning and teaching.
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Introduction

The education landscape is continually evolving, driven
by technological advancements and global challenges.
Innovative teaching methods and learning paradigms are
necessary to maintain a positive learning environment
(Escueta et al., 2017). Global challenges, such as COVID-19
and wars, can sometimes disrupt or alter the learning
environment. Therefore, it is crucial to periodically evaluate
the existing methods in light of current situations and
prepare for the future. In this context, understanding the
thematic progression in higher educational research is vital
(Yunita, 2018).

In recent years, there has been a surge in research aiming
to understand the thematic progression of educational
landscapes, resultinginasignificantincreaseinthe application
of artificial intelligence in academic research (Ai, 2017).
This has introduced new methods for analysing scholarly
literature. Additionally, there has been a growing demand
for interdisciplinary approaches among scientific disciplines,
leading to the development of numerous interdisciplinary
programmes to address academic challenges. The outcomes
of these programmes are annually published in various
journals (Huston et al., 2018). However, it is essential to
periodically analyse these research findings to comprehend
current challenges in academia and gain insights for the
future. Analysing the vast amount of published research
is daunting due to the rapid advancement of science and
technology. This underscores the importance of monitoring
research trends to identify potential innovations. Research
trends can be identified using various sources, including
scientific literature, books, articles, and publications
extensively reviewed by researchers worldwide (Ranjbar-
Sahraei & Negenborn, 2017; Jiang et al., 2018). The analysis
of these publications has proven helpful in identifying
emerging topics and tracking their evolution over time.
Topic modelling techniques offer one way to analyse these
text-based published research articles, helping to uncover
patterns and address more specific research questions
(Amado et al., 2018).

Topic modelling has been effectively used to discern
patterns and topics from scholarly publications. Researchers
have previously endeavoured to determine trends through
publications to analyse current and future directions.
For example, Chen et al. (2020) utilised structural topic
modelling to analyse articles published in the Computers
& Education Journal, identifying research hotspots. They
also analysed annual topic proportion trends and topic
correlations, offering insights into potential future research
directions within the journal’s scope. Similarly, Pandur et al.
(2020) employed a combined approach of Structural Topic
Modelling and Latent Dirichlet Allocation (LDA) to extract
topics and identify current trends from scientific papers in
the field of social science from the Web of Science. Later,
Lemay et al. (2021) conducted a structural topic modelling
of articles in educational data mining and learning analytics,
revealing thematic features of these two fields. They
identified five significant topics within educational data
mining and learning analytics and analysed the differences
in research focus between the two disciplines.

Furthermore, Nylander et al. (2022) applied topic modelling
to publications in the International Journal of Lifelong
Education, identifying predominant themes and examining
the evolution of the journal's content over time. Hussain et
al. (2022) crafted a multi-layered topic modelling approach
that integrates situation awareness with an advanced hybrid
machine learning technique to analyse students’ textual
feedback in academic environments. Maphosa and Maphosa
(2023) employed the LDA for a bibliometric analysis on a
subset of the Scopus database, explicitly examining the
progression of Artificial Intelligence (Al) research in higher
education (HE). Choi and Lee (2023) constructed a topic map
covering areas such as biocompatible materials, structural
materials, electrochemistry, and photonics, using it to
discern national research priorities in materials science and
to explore the competitive stances and strategic approaches
of leading countries. Additionally, in recognition of COVID-
19's extensive impact across research fields, Cao et al. (2023)
utilised topic modelling on published abstracts to evaluate
the pandemic’s effect on research directions. By applying
the LDA method, they delineated the research topics, trends,
and topic correlations in COVID-19 studies, finding that the
thematic similarity between topics increased with the scope
of documents analysed.

Focusing on trends in higher education post-COVID-19
pandemic, this study aims to analyse a collection of journal
abstracts from the Journal of Applied Learning and Teaching
(JALT). JALT serves as a crucial hub, offering a global platform
for new ideas and insights in the realm of higher education.
Employing the sophisticated BERTopic modelling technique,
this research identifies the most prominent themes and
patterns that have emerged in recent years. This illuminates
the evolving nature of academic research, especially in
education and teaching, after the COVID-19 pandemic. Our
study reveals detailed trends and shifts in higher education
methodologies. The objectives of this study are:

« To conduct a BERTopic modelling-based
analysis of the Journal of Applied Learning
and Teaching, pinpointing the major research
topics that have arisen following the COVID-19
pandemic.

« To provide a broader range of thematic
research areas and analyse their annual
distribution, extracting significant insights.

Methodology

Text mining techniques are designed to unearth valuable
knowledge that may be hidden or not immediately apparent
within a vast amount of textual data. Standard text mining
methods include unsupervised and supervised techniques
such as text categorisation, text clustering, document
summarisation, and keyword extraction (Gurcan & Cagiltay,
2023; Bala, 2023). Topic modelling, a subset of text mining, is
an unsupervised machine-learning technique that identifies
topics within a collection of documents. For our analysis,
we utilised the BERTopic model, an advanced method that
typically does not require extensive data preprocessing.
However, given the complexity of our dataset and our
goal to extract meaningful topics accurately, we performed
a thorough data preprocessing, which we detail in the
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subsequent sections.

Data source and preprocessing

We extracted data from published research articles on the
Journal of Applied Teaching and Learning (JALT) website
from January 2021 to December 2023. The dataset comprises
the title, research type, publication date, DOI link, abstract,
and keywords for 144 articles. To pre-process the text from
the abstract collection, we implemented the following steps:

+ Lowercasing: All text data is converted to
lowercase to standardise the text, ensuring
that words in different cases (e.g., “Abstract”,
"abstract”, "ABSTRACT") are treated as the
same (Alasadi & Bhaya, 2017).

-  Removing punctuation and numbers: Using
regular expressions, the text is stripped of
punctuation and numbers, identifying and
removing non-word characters and numerical
digits. This refinement focuses the analysis
on the lexical content, removing extraneous
elements that could skew the textual analysis.

* Tokenising the text: The cleaned text is
tokenised and split into individual words or
tokens using the word tokenise function
from the Natural Language Toolkit (NLTK).
This step breaks the text into words,
provides a list of tokens, and sets the stage
for further processing, such as stemming or
lemmatisation (Hardeniya et al., 2016).

¢ Removing stopwords: Common words that
typically carry little meaning (stopwords),
such as 'the’, 'is’, 'in’, etc., are removed using
the NLTK-provided list of English stopwords.
Filtering out these words eliminates those not

likely to be significant for the analysis.

¢ Re-constructing the text: The remaining
words (tokens) are then joined to form the
final pre-processed text, which contains only
the relevant and meaningful words ready for
analysis.

Topic modelling

BERTopic is a state-of-the-art topic modelling method in
Natural Language Processing (NLP), employing transformer
embeddings and clustering algorithms to extract meaningful
topics from text (Grootendorst, 2022). The BERTopic process
involves several key steps:

«  Embedding of documents: Documents are
converted into numerical formats using the
sentence-transformer model “Paraphrase-
multilingual-MiniLM-L12-v2".  This  pre-
trained model effectively generates sentence
embeddings and facilitates semantic search
(Reimers & Gurevych, 2019).

«  Reducing of dimensionality: BERTopic reduces
the dimensionality of these embeddings using
the Uniform Manifold Approximation and
Projection (UMAP) technique, maintaining
the integrity of local and global structures in
reduced dimensions (Mclnnes et al., 2018).

*  Clustering process: The core of topic
extraction involves clustering the reduced
embeddings into related groups using the
Hierarchical Density-Based Spatial Clustering
of Applications with Noise (HDBSCAN),
which excels at identifying clusters of varying
densities and is resilient to noise (Mclnnes et
al, 2017).

* Topic tokenisation: CountVectoriser, which
converts text data into a numerical format, is
used for tokenising topics, facilitating efficient
analysis and interpretation of the results (Hu
& Zhang, 2022).

«  Weighting and Topic Differentiation: A class-
based TF-IDF (c-TF-IDF) approach, which
focuses on clusters rather than individual
documents, is used to differentiate clusters.
This method identifies unique aspects of
documents within each cluster, treating each
cluster as a single document and analysing
word frequencies. This approach precisely
defines clusters and suggests topic names
(Grootendorst, 2022; Bala et al., 2023). Figure
1 visualises the working process of the
BERTopic model.

BERTopic provides a flexible modelling approach that does
not require the pre-definition of the number of topics.
However, setting a potential topic range can help guide the
model to capture broader themes (Wang et al,, 2023; Bala et
al., 2024). After training the model, it is crucial to evaluate
the topics to ensure they are coherent, interpretable, and
accurately reflect the main themes of the text data. This
evaluation often involves assessing the coherence and
distinctiveness of the topics. To further refine the results,
topics can be merged based on similarity. This process
entails setting a similarity threshold score; topics with a
score above this threshold are grouped. This reduces the
granularity of the topics and allows for broader thematic
categories, making them easier to analyse and interpret.

In this study, we enhanced our analysis by setting a high
similarity threshold of 0.83. Applying this to the 17 topics
obtained from the BERTopic model, we successfully grouped
theminto four distinct thematic categories. This consolidation
provided a clearer, more thematic organisation of the
topics, aiding in a more straightforward understanding and
interpretation of the subject matter in the corpus.
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Figure 1. Graphical representation of BERTopic model.
Results

Data analysis

For the experimental evaluation, the data were analysed,
and a notable observation was that a majority of the
articles incorporated references to COVID, varying from
minor mentions to significant discussions. Figure 2(a)
displays the year-wise number of publications in the visual
representation, indicating a consistent annual increase in
published articles. Complementing this, Figure 2(b) offers
a histogram depicting the word count distribution across
the abstracts, highlighted by a distribution curve. The most
frequent abstract length hovers around the 200-word mark,
a crucial detail for text analysis considerations.

We pre-processed the dataset using Python packages before
conducting the topic modelling analysis on abstracts. This
preprocessing resulted in a total word count of 31,887 in the
abstracts, which was the foundation for our topic modelling
exercise. This preparatory step ensured that the subsequent
analysis was conducted on a refined dataset, poised to yield
more accurate and meaningful insights into the prevalent
topics of academic discourse in higher education.
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Figure 2. (a) Number of publications per year, (b) Word
distributions of documents.

Topic modelling results analysis

In this study, we applied the BERTopic model to a collection
of abstracts, identifying 17 distinct topics. These were visually
presented in Figure 3 through a bar graph that illustrates the
distribution of topics across the dataset. Each bar's height
indicates the prevalence or score of a topic, accompanied by
the top 15 high-scoring words associated with these topics.
This facilitated the assignment of descriptive labels to each
topic, derived from the most significant and recurring terms
that reflect their central themes. The highest-scoring terms
within each topic were pivotal in the labelling process, as
they most represent the topic's content.

Delving into the specifics, Topic 0, ‘Al in Education,” features
terms like ‘Al 'ChatGPT," and ‘education,’ suggesting a
focus on Al tools such as chatbots in educational settings.
Meanwhile, Topic 1, ‘COVID-19 and Education,” includes
words like ‘COVID," ‘pandemic,’ and ‘online,’ indicating
discussions about the pandemic’s impact on educational
practices, particularly the shift to online learning. Topic 2,
‘Online Learning Environments,’ characterised by terms such
as ‘online," ‘learning,” and 'social,’ points to the evolving
nature of digital learning spaces and tools.

Further topics range from ‘Educational Feedback and
Outcomes,’ examining the efficacy of feedback in learning,
to 'Mathematics Education in Sub-Saharan Africa,’
highlighting unique regional challenges and teaching
methodologies. 'Digital Learning Platforms and Practices’
underscores the growing trend in digital education, while
‘Integrated Programming and Engineering Equation’ and
‘Teacher Professional Development and Learning’ highlight
the expanding scope of interdisciplinary educational
approaches and continuous educator development.

In healthcare education, ‘Clinical Skills and Healthcare
Training’ emphasises the importance of practical training.
At the same time, ‘Academic Connectedness and Resilience’
highlights the significance of mental resilience and social
bonds in academic settings. The theme of collaboration
is further explored in 'Collaborative Online Teaching
and Learning,” showcasing the value of community and
interaction in online education. ‘Graphic Design and Modern
Pedagogical Approaches in Higher Education’ contrasts this
by delving into the role of design in teaching methods. At
the same time, 'UTAUT Model and Technology Acceptance’
examines the theoretical aspects of technology acceptance
in education. The final themes, ‘Knowledge Management
and Learning Programs’ and ‘Reading Processes and Political
Contexts in Education,’” explore the strategic aspects of
knowledge management in educational environments and
the interplay between political narratives and educational
content, respectively.

These topics are labelled according to the most frequent
terms mentioned in Table 1, with the labels derived from
a combination of the most weighted terms within each
topic. These terms serve as indicators of the central themes
being addressed in the collection of texts, thus guiding
readers to grasp the core ideas quickly. Upon careful
analysis, we observed that some topics bear similarities to
others. We employed an intertopic distance map to delve
deeper, as shown in Figure 4(a). This map, generated
using dimensionality reduction techniques such as UMAP,
visualises the distances between different topics identified
in the dataset. It represents high-dimensional data in two or
three dimensions, aiming to preserve relative distances as
accurately as possible. This visualisation aids in distinguishing
between topics and demonstrates the distinctness of
each topic from the others. Well-separated clusters in the
map suggest distinct topics, while areas where clusters
overlap indicate similarity. Additionally, the map reveals
relationships between topics, allowing us to infer potential
connections or common themes. Topics in proximity may
share specific keywords or relate to similar subject matter.
This is a diagnostic tool to evaluate the quality of topic
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modelling, where a good topic model is characterised by
well-defined, non-overlapping clusters corresponding to
coherent and distinct topics.

Figure 4(a) indicates some topics’ similarities to others.
We employed additional visualisations to validate these
similarities further and understand the generated topics'
pattern. We visualised this using a hierarchical clustering
map in Figure 4(b) and a similarity matrix heatmap in Figure
5. The hierarchical clustering map, or dendrogram, visually
groups similar topics together in a tree-like structure. Each
branch in this structure represents a possible grouping, with
branch lengths indicating the level of similarity between
topics. Similar topics cluster under the same branch and are
positioned closer, aiding in determining a cutoff level for
merging related topics and thereby simplifying the topic
model. In contrast, the similarity matrix heatmap visualises
pairwise topic similarities in a matrix format, where warmer
colours represent higher similarity and cooler colours have
lower similarity. Each matrix cell shows the similarity score
between two topics, with the diagonal indicating maximum
similarity, as a topic is always 100% similar to itself. This
heatmap is instrumental in quickly identifying topics that
are similar or distinct. It also helps verify the coherence of
the topics generated by the model, where coherent topics
should exhibit higher similarity scores with themselves and
lower scores with unrelated topics.

Therefore, based on these visualisations, we opted for a
similarity threshold value of 0.83 to consolidate the topics.
This thresholding led to four thematic categories, each
characterised by a thematic similarity of 0.83 or higher.
The details of these thematic groups are discussed in
the following section, highlighting their significance and
interrelations.

Figure 3. Topic word scores.

Table 1: Topics and their labels based on the most frequent
terms.

Generated | Created Labelz Mozt frequent termaz
Taopicz
Topic 0 AT Education | AL, ChatGPT, sducation, intellizence, artificial, literatura,
highar, chathot, content, assezsment, paper, potential
academie, systematic, gemeratrve, leamme, human ethical
benefits, reviews, using, rasearch, tools, pretocol teachers,
integrity, assessments, responses, impact, challenges
Topie 1 COVID-1% and | COVID, pandemic, onlina, education, students, support,
Edueation highar, qualitative, research, impaet, provided, NVive,
stodent, touriemy, hybrid, delivery, wallbemng, part-tims,
modal, imiversity, future, analysis, impacted, study, graduate,
rafiuzees data health identified. compassion
Topic 2 Online Learming | onlms, leammeg, zocial, savironments, simulation, presence,
Ermvironments students, contentions, classes, uss, mterconnectrvity, topics,
uzing, mobile, distance, discussion, challenged, centrality,
natwork, blendsd, lavels, problems, varous, mfervention
books, presarviee, include, several multipla, context
Topic 3 Educational faadback, ressarch, mstruchonal, sducators, outcomes,
Feedback  and | stodents, teachers, academics, proceszs, books, mstitutions,
Cuteomes peychomotor, persistence, gander, analysis, factor, scheol
affectrve, materizls, study, reliability, publishing, facilities,
gquestionnaire, children, picture, lecturers, researchars,
cognitive
Topic 4 Ifathematics mathematics, schools, Subzaharan, sarly, leamars, teaching,
Edueation in | ppd, Africa, leaming, childran, grade, teachers, school, family,
Sub-3azharan quality, couniries;, Tanzama, Malawi, interventions,
Africa motivation, challenge, primary, cummiculum, results, low,
study. performance. studies, approaches, edueational
Tapic 3 Digital Learning | teaching, study, coustries, teachers, school e-leaming,
Platforms  and | platforms, students, learners, distance, pd, digital, refugss
Practices education, refugses, procsss, closures, closurs, mmpact
internet, time, practices, used, survey, six, policies, zccess,
participated, gap, quality
Topic & Integratad writing, India, studemf=, intesrated, programming,
Programmimg engmesring, approach, courss, thinking, task, skills, authentic,
and Enginesring | accounting, quality, sngagement, experimantzl, developing,
Equation tazks, education, student, =study, zdmimstersd, fndmgs,
authenticity, problem-zolvmg, theory, traditional,
assessments_classroom motivation
Topie 7 Teacher learnmg, school, routines, teachers, us, Australian, students,
Professional teamn, professional, snecess, motivating, expertize, teachar-led,
Development and | motrvation, experiences, educators, peers, factors, academie,
Leaming toward, zchievement, mternal, teacher, pecple, davelopment
ralavant, study, become, knowledge, teaching
Topic & Clinieal  Shills | elinieal, iteration, assezsment, chills, zame interactiva,
and  Healthears | mursmg, hsalth, application, courss, user, realifty, mixed,
Training patient, experienca, students, OSCEs, virtual, Singapers,
design, serious, stmetured, resulted, omlina, realism,
redimentary, self-confidence strast parsons. memery trail
Topic 9 Arademuc connactednass, academie, lavel, burnout, resilisnce, campus,
Comnectedness FhD, leadarzhip, stdents, EBSCO, findmgz,
and Fesilizsnce transformational  study, support, =student programma
eraduate, empathy, bass, experiences, szelf-afficacy, young,
mdrviduzls, compstsnce, provids, undsretandms, kmdness,
counsel, within, homanensss
Topic 10 Fazsarch in | razsarch, undergraduate, hdr, studsnts, concurrent, enrolment,
Undergraduate campus, supervizion, matriculation, mentor, researchers,
Education zevuzl, stem, musconduct, respondents, contimued, unrversity,
faculty, oppertunity, following, fraining, indridual, member,
office, arans, mtmidation, Embry-Fiddle, group, factors,
analysis
Topic 11 Collaborative teaching, onlme collaborative, learming, collaboration,
Online Teachmg | commumity, Jamboard, buildmg, applied, activities, modsl
and Leaming achieve, strong, staff, pressnce, leamners, providing, social
deep, illustrative, scaffolded, suecessful collaberativiem,
constructivism, due, case, support, mestings, contemporary,
time
Topie 12 Healtheare hezlthcars, traming, simulation-based, lgatore, withm
Smmulation  and | participants, health, lizature related, professionals, situations,
Training ipa, empowerment, theme, management, care, nszk
demonstrated, views, effactively, education, nursing, study,
experiences, knowladgs, themss, programmes, firsthand
transformative, transformed, workshop
Topic 13 Graphic Design | graphic, dezign, sbp, cabaret, modem, staff, pedagegie,
and Modem | university, kabarett, specs, tlrs, document, ifte, types,
Pedazozical pedagogy, working, article, forms, crtigue, iromic, tlr,
Approzches 1| neoliberalized, sociahity, spistemological, regimes, songs,
Higher Education | charged, world, performative, pedagogies
Topie 14 UTAUT Model | utant, model, use, acceptance, technelogy, like, educational
and Techmology | study, new, osmazsm, theory, studiss, smpirical systems,
Accaptance predicting, umified, mtentional, used, mitizl, constructs,
robust, extendsd, proven, equation, dome, structoral
framewaork, past, modalling, technological
Topic 15 Enowledze knowladze, management, motrvation, programmes, project,
Management and | satisfaction, design, transfer, learn, whether, learning, staff
Leaming academic, workplaces, Paulo, skillsfirture, elueidata, clusters,
Programs s3p, received, real life, project-based, intent professors,
distinet, crgamisations, three adult onentation, goals
Topic 16 Feading readmg, processes, zocial, groups, nsoliberalist, poliical
Proceszes  and | organization, movements, solidarity, Aotearoa New Zealand,
Political portfolie, entiques, domam, reforms, petential particular,
Contaxts in | arficle, tertiary, media, forms, contexts, examine, education,
Edueation tap, otagos_ heart_ self organised,. suzgastion, mysterious
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Figure 4. (a) Intertopic distance map (b) Hierarchical
Clustering.

Similarity Matrix

Figure 5. The heatmap presented a similarity matrix between
the topics.

Thematic groups

We employed a clustering method focused on thematic
resemblance to form coherent clusters from the identified
topics. This involved an in-depth examination of each
topic, merging those with intersecting or related themes,
following the methodology suggested by Glazkova (2021).
We used a benchmark similarity score of 0.83 for grouping,
ensuring high relevance and cohesion within each cluster.
Subsequently, descriptive labels were carefully selected for
each cluster, aiming to capture the essence of the combined
topics succinctly.

The first thematic group, “Technology and Digital Learning
in Education,” unites topics like "Al in Education,” “Online
Learning Environments,” “Digital Learning Platforms and
Practices,” and "UTAUT Model and Technology Acceptance.”
This cluster reflects the increasing integration of technology
in educational settings. The second group, titled "Healthcare
and Clinical Training,” encompasses “Clinical Skills and
Healthcare Training” along with "Healthcare Simulation and
Training.” This cluster highlights the importance of hands-on
training and simulation in healthcare education. The third
group, “Educational Strategies and Outcomes,” includes
a diverse array of topics such as "Educational Feedback
and Outcomes,” “Teacher Professional Development
and Learning,” "Mathematics Education in Sub-Saharan
Africa,” "Collaborative Online Teaching and Learning,” and
“Graphic Design and Modern Pedagogical Approaches in
Higher Education,” reflecting various educational methods
and outcomes. Lastly, the “Pandemic-Driven Social and

Compassionate Aspects in Education” group brings
together themes like "COVID-19 and Education,” "Academic
Connectedness and Resilience,” "Research in Undergraduate
Education,” “Integrated Programming and Engineering
Education,” “Knowledge Management and Learning
Programs,” and "Reading Processes and Political Contexts
in Education,” focusing on the educational impact of the
pandemic.

These clusters categorise a broad range of topics into more
concise and focused groups, each distinguished by its unique
thematic focus. This clustering simplifies understanding
of diverse topics and highlights distinct areas within the
broader educational context.

Discussion

Using topic modelling, we closely examined 17 topics that
detail the trends of publications in the Journal of Applied
Learning and Teaching. Subsequently, we extracted four
thematic groups to explore the broader interests of
researchers, particularly addressing various challenges in
learning and teaching.

The first thematic group focuses on Technology and Digital
Learning in Education, highlighting the growing significance
of Al and technological innovations in education. As
depicted in Figure 6, terms like ‘Al', ‘ChatGPT’, and ‘artificial’
significantly emphasise the role of Al, especially the use of
Al-driven tools such as chatbots in educational contexts.
The frequent appearance of words like ‘online’, ‘'e-learning’,
and ‘blended’ indicates a shift towards digital and blended
learning environments. This group also explores the ethical
aspects of digital learning, including concerns about
academic honesty and maintaining integrity in a digital
academic landscape. Key terms such as ‘assessment’,
‘feedback’, and ‘engagement’ reflect a strong interest in
evaluating the impact of these technologies, particularly
regarding educational outcomes and student involvement.
Figure 7 further illustrates a consistent increase in the
importance of technological and digital tools in educational
settings, aligning with the study (Rudolph et al., 2023). The
group envisions a future where digital platforms are central
to content delivery and student engagement. However, it
also points to the unethical use of tools like ChatGPT in
assessments, which breaches ethical standards. Solutions
include constructive feedback, rigorous supervision,
interactive methods, and teamwork activities to ensure
adherence to ethical norms in the evolving educational
landscape.

The second thematic group, ‘Healthcare and Clinical Training,’
emphasises the crucial role of practical, experiential learning
in healthcare education. As shown in Figure 6, there is a
distinct focus on healthcare education, particularly in nursing
and clinical disciplines. Terms like ‘clinical’, 'nursing’, "skills’,
and 'assessment’ are frequently mentioned, underscoring the
importance of hands-on skill development and evaluation in
this sector. Notably, using terms such as "virtual’, ‘interactive’,
‘reality’, and ‘'game’ indicates the adoption of advanced,
technology-driven training methods such as virtual reality
and interactive simulations. This innovative approach aims
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to enhance learning and increase healthcare practitioners’
confidence. Furthermore, the presence of terms like
‘gender’, ‘equality’, and ‘female’ in this thematic group
suggests attention to gender perspectives in healthcare
training, potentially addressing issues of diversity and
inclusiveness. Essentially, this group reflects a trend towards
more engaging and immersive learning experiences through
simulations and virtual reality, which is particularly vital in
the dynamic and constantly evolving healthcare sector. The
need for continuous training and skill enhancement became
especially prominent during the COVID-19 pandemic. As
depicted in Figure 7, the peak interest in this area occurred
around 2021, coinciding with the heightened impact of
the COVID-19 pandemic, indicating an intensified focus on
healthcare training during this period.

The third thematic group, ‘Educational Strategies and
Outcomes,” delves into various educational tactics and
their impacts. The terminology depicted in Figure 6 paints
a broad picture of education and learning. Terms such as
‘feedback’, ‘instructional’, ‘outcomes’, and ‘pedagogy’
highlight a focus on teaching methods, student evaluation,
and education results. Regular references to ‘students’,
‘teachers’, ‘educators’, and 'learners’ emphasise the central
figures in the educational process. Furthermore, words
like 'research’, ‘study’, ‘analysis’, and ‘publishing’ suggest a
scholarly approach to education, potentially encompassing
academic research and the field of educational publishing.
The mention of topics like ‘mathematics’, ‘cognitive’,
‘affective’, and 'psychomotor’ indicates an exploration of
various learning domains and subject areas, showing a
wide array of educational interests and approaches. This
theme's distribution, as seen in Figure 7, indicates steady
progress and possibly modest enhancements in educational
strategies and outcomes. Overall, this group underscores the
critical role of teacher development in elevating educational
quality. The specific focus on mathematics education in
Sub-Saharan Africa signals attention to region-specific
educational challenges and tailored solutions, including
innovative pedagogical methods and graphic design,
pointing to a shift towards more dynamic and engaging
teaching techniques.

Finally, the fourth thematic group, ‘Pandemic-Driven Social
and Compassion Aspects in Education,” sheds light on the
societal and emotional dimensions influencing education
during the pandemic (Figure 6). This group, marked by terms
like 'COVID’, ‘pandemic’, ‘online’, ‘education’, ‘wellbeing’, and
'hybrid’, captures the diverse ways the COVID-19 pandemic
reshaped educational practices. It includes the shift to online
and hybrid learning models, emphasising the necessary
adjustments in educational approaches during this period.
The focus on student welfare, mental health, and resilience
reflects students' psychological challenges. Additionally,
this group highlights the pandemic's significant impact on
higher education, with terms like ‘university’, ‘graduate’,
and '‘PhD’ indicating changes in teaching, learning, and
research dynamics. Including research-oriented terms
implies investigating the pandemic's effects through
qualitative studies and data analysis. Moreover, this group
underscores the importance of maintaining community
bonds and academic connectedness despite physical
distancing. Keywords like ‘skillsfuture’ and 'mentoring’

emphasise skill enhancement and career preparation,
adapting to changing job markets. The use of terms like
‘connectedness’, ‘compassion’, ‘empathy’, ‘community’,
‘motivation’, and ‘kindness’ highlights the importance of
social and emotional support during these challenging
times. As shown in Figure 7, interest in this thematic area
showed a sharp increase up to 2022, followed by a decline,
suggesting a peak in concern for the pandemic’s social and
compassionate aspects in education, which appears to have
decreased by 2023. Overall, this thematic category offers a
holistic view of the educational sector's adaptation to the
pandemic, emphasising digital transformation, emotional
support mechanisms, and preparation for future challenges.

Each thematic group provides a lens through which to
understand current trends, challenges, and future directions
in education and training. They collectively highlight the
dynamic nature of education, the growing influence of
technology, and the importance of contextual and culturally
sensitive approaches.

Thematic growp 1: Technology and Digal Leaming in Edutation Thematic groap 2 Heahin

feedbacksiline=: Realth <ML
G-\-l?;mgdutatlon SR I ;l C ]. l n l C a 1
algenel al v:‘ﬁ, o | Rt
Chalnlﬁcng@.g Colirse 1terat10n
T institutionseduca t e et s Tagees ] eRotIonal. gore
€;zda':e?sstudents students
mathematlcs ucat]_
W e RS L ,wel belng:. . k:°;aﬁé;°;
ra(tor f db k § % cStUdenSt
learnlng & Sresilience model Pangemis

Figure 6. Word clouds of thematic groups.

200 Year
- 2021

- 2022
- 2023

1ns

10.0

Density Proportion

~
in

LX)

cation aining teomes
jital alLgarming i Ed care and I rical Tr p— e and OU
d Dig weal onal

p—y ducatl

o
n EduES

”peus\

agsion

comp!
priven gocial 20
pandermic

Figure 7. Year-wise densities distribution of thematic groups.

Conclusion

In conclusion, applying BERTopic modelling to the Journal of
Applied Learning and Teaching has provided critical insights
into the evolving landscape of higher education in the post-
COVID era. Through a detailed analysis of academic texts
from January 2021 to December 2023, we identified key
research themes and trends within higher education. We
meticulously organised 17 predominant topics into four
broad thematic groups: Technology and Digital Learning
in Education, Healthcare and Clinical Training, Educational
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Strategies and Outcomes, and Pandemic-Driven Social
and Compassionate Aspects in Education. These groups
highlight the journal's interdisciplinary approach and offer
a comprehensive understanding of the shifts in educational
practices and research focus areas. Our annual examination of
these themes, illustrated through various data visualisations,
underscores the dynamic challenges and opportunities
identified by researchers. The study emphasises the
growing importance of technology and digital learning, the
intricacies of healthcare training, the efficacy of educational
strategies, and the social and emotional impacts of the
pandemic, all of which are pivotal in shaping the future
trajectory of higher education. This rigorous analysis
directs attention to crucial areas for further research and
development, which hold the potential to refine applied
learning and teaching methodologies significantly. As the
educational sector continues to evolve in the aftermath and
beyond the pandemic, this study is a strategic foundation
for educators and policymakers to enhance resilience and
adaptability. It provides invaluable guidance for addressing
the ongoing global transformations in education, ensuring
that the sector remains responsive and forward-thinking in
these changing times.
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Within the past decade, enormous strides have been made related to
the disruptive effect of Al in education, which has grown exponentially.
Recent developments in GenAl conversational models have highlighted
the need to investigate this phenomenon in different contexts. This
prompted me to investigate academics’ views on ChatGPT as a GenAl-
based conversation tool at a faculty of education. The conversation
theory is foregrounding this research. An exploratory qualitative design
study foregrounded the constructivist-interpretative perspective and a
sample of eight participants was purposively selected. Semi-structured
interviews were generated by Microsoft Teams (transcribed), recordings
were downloaded, and themes were identified as guided by the thematic
analysis process. Participants echoed sentiments of the usefulness of
generative Al tools in promoting or advancing teaching and learning
experiences. An awareness of the ethical considerations in using
generative Al tools is important before adopting chatbots. To prevent
the unethical behaviour of students, it is necessary to create and adopt
measures to prevent academic dishonesty. Further research is needed to
build on recent gains in academic awareness of GenAl tools for teaching
and learning.
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Introduction

Artificial intelligence (Al) is not a recent concept in research.
Consider, for instance, Isaac Asimov's (1955) famous robotic
invention based on the "Three Laws of Robotics”, and the
first science fiction book, “I Robot”. Furthermore, Allan
Turing (1950) extended his scholarly work on Al research,
which prompted UNESCO to recommend the Ethics of
Artificial Intelligence (Al) in the application of machine
learning (robots) to prevent abuse, fraud, and security risks.
Based on the principles of ethics of Al, different Al tools
were developed to minimise academic integrity risks. Those
early years of exploring Al in higher education opened
many opportunities and challenges to the sector. The
rapid development of Al research has a profound impact
on higher education. In the past decade, reports revealed
that leveraging on the advances in Al-powered solutions
has carried enormous benefits to accelerate the UNESCO
Sustainable Development Goals and the African Agenda
2063 Strategy (Goralski & Tan, 2023; Kamalov et al.,, 2023;
Abulibdeh et al., 2024).

The turning point in November 2022 was the launch of
the large language model, ChatGPT 3.5 (Browne, 2023),
a sophisticated conversational tool based on artificial
intelligence (Al) by OpenAl, which created an unprecedented
movement globally. The characteristics of the infamous
updated version, GPT-3.5, which was developed by tech
company OpenAl, created a "hype” for the generative Al
conversational (GenAl) tool, which responds to user text
prompts that are indistinguishable from human actions.
Several other GenAl prompting engineering software
emerged, such as Claude2 and Llama2, which sparked the
so-called "California Dollar Rush” in Silicon Valley (Rudolph
et al., 2023; Griffith & Metz, 2023). However, Nemorin et
al. (2023) raise a concern that "many of the claims of the
revolutionary potential of Al in education are based on
conjecture, speculation, and optimism" (p. 39). Scholars
claimed that amidst the tech war amongst USA tech
companies and the hype around different types of chatbots,
ChatGPT grew faster than any other chatbot as well as
social media platforms like Twitter, WhatsApp, or Instagram
(Wodecki, 2023; Yang, 2022). Leveraging the potential
of GenAl in education, Holmes, Bialik and Fadel (2019)
argue that current GenAl initiatives and other chatbots as
large language models (LLMs) have impacted education
significantly and have grown exponentially. Given the latter,
several scholarly works report on the impact of GenAl on
tuition, research, assessment, ethics, deep learning and
professional development at higher education institutions
(Baidoo-Anu & Owusu Ansah, 2023; Smolansky et al., 2023;
Vargas-Murillo et al., 2023; Dwivedi et al, 2023; Wang &
Zhang, 2023). In spite of claims of the revolutionary potential
of Al in education, concerns are raised about ethical issues
and academic integrity (Pisica et al., 2023; Al Matari et al.,
2023; Baidoo-Anu & Owusu Ansah, 2023). Some argue
that this phenomenon has yet to explore whether GenAl
tools have the potential to track learning outcomes across
contexts and competencies. At the time of exploring
academic staff's awareness of GenAl conversational LLM in
teaching and learning (Popenici & Kerr, 2017), a few studies
have been conducted at higher education institutions (HEls)
(Smolansky et al., 2023; Peres et al., 2023) but to a lesser

extent in the African context (Mhlanga, 2023; Baidoo-Anu
& Owusu Ansah, 2023; Adarkwah et al., 2023; Van Wyk et
al., 2023).

Recent developments in GenAl initiatives and other
chatbots as large language models (LLMs) have highlighted
the need to explore ChatGPT as a GenAl phenomenon in
higher education in general, but specifically for a teaching
and learning context. | was prompted to investigate
academics’ experiences of using ChatGPT as a GenAl-based
conversation chatbot in teaching and learning at a faculty of
education. Based on this exploratory inquiry, the following
research questions (RQ) were formulated:

+ RQ1T: What are the views of academics about
GenAl-based conversational chatbots in teaching
and learning at a faculty of education?

. RQ2: What measures or strategies do the
academics apply to prevent academic cheating
of using GenAl-based chatbots by students in
teaching and learning at a faculty of education?

Literature review

Conversation theory underpinning the study

In 1966, Gordon Pask delivered his seminal text on the
cybernetic model based on learning and competencies at
the Ohio Bionics Symposium. This seminal text supported
his co-authored publication with Pask and Scott (1972), as
an extended version of his cybernetic model based on man-
machine learning strategies and competence. This article is
underpinned by the Conversation Theory (CT) developed by
Gordon Pask (1976) and applied in the context of the hype
created by the launch of ChatGPT by OpenAl. The notion
is that CT is based on the three constructs of cognition,
conversation, and learning. The CT functions on concept-
forming and concept-sharing between conversational
participants.

| concur that ChatGPT3.5 is a conversational chatbot [cloud-
based robot], programmed to understand, interpret, and
start conversations with humans [sic...]. It depends on
the type of prompting or interactive conversations with
the robot-in-the-cloud [chatbot]. Therefore, ChatGPT is a
conversational LLM chatbot, which acts on prompting. So
why prompt engineering? ChatGPT functions optimally on
prompts to generate text. It is computerised as an LLM,
based on processes to generate text for understanding and
interpretation. Studies reported that academics and students
are aware of the benefits and drawbacks of ChatGPT as a
conversational LLM chatbot (Megahed et al., 2023; Rudolph
et al., 2023). Moreover, research showed that ChatGPT is a
conversational robot based on natural language processing
(NLP) which engages as a robot with users in a human-like
conversation (Adarkwah et al., 2023; Kamalov et al., 2023).
Therefore, ChatGPT is a conversational LLM chatbot that
supports, creates, and facilitates meaningful interactions
and conversations with humans (Wodecki, 2023).
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The impact of GenAl-based research on the future of
education

Based on the ground-breaking Al work by torchbearers
Asimov and Turing, their research has led to tremendous
strides in this area and has profound impact on the field
of education. This has led to the use of Al tools to enhance
teaching and learning experiences. The launch of the first
LLM model created hype around ChatGPT as a GenAl-based
conversational chatbot. In a newspaper article by Wayne
Hu (2023) entitled "ChatGPT sparks Al ‘gold rush’ in Silicon
Valley’, the author made a profound claim that “this wave of
Al could be bigger than mobile or the cloud, and more on the
scale of something like the Industrial Revolution that changed
the course of human history” (p. 1). Similarly, scholars coined
the phrase “California Dollar Rush” to describe (Rudolph
et al., 2023; Griffith & Metz, 2023) the frenzy among tech
companies to have a stake in the GenAl tech war. This has
increased the complexity of prompt engineering paradoxical
sentiments and has impacted the future of higher education
and business (Oxford Analytica, 2023).

So, this leaves us with an unanswered question, namely
whether ChatGPT and similar chatbots should be tagged as
either a “friend or a foe” (Pisica, 2023; Matari et al,, 2023). |
believe that GenAl is the future and faculties of education
must ride the wave of GenAl. Moreover, universities can
ride the "hype"” of popularity created by tech companies.
Universities can leverage the amazing capabilities of
GenAl chatbots (Bozkurt et al., 2023) and take advantage
of creating innovative teaching and learning opportunities
without compromising values such as ethics, diversity,
equality, social justice, and quality education (Holmes et al.,
2019). Research reported that GenAl-based LLM chatbots,
for example, ChatGPT, were useful chatbots that generated
specific content knowledge and supported specific writing
tasks for both lecturers and students (Kaplan-Rakowski et
al,, 2023; Megahed et al.,, 2023; Michel-Villarreal et al., 2023).
Studies exploring the use of GenAl in education revealed
tremendous advances and growth in the teacher education
context (Holmes et al., 2019; Wodecki, 2023; Su & Yang, 2023).
Studies showed that, for example, ChatGPT and Claude?2 not
only acted on prompts in a "humanly” manner but could
also identify student learning gaps (Lim et al,, 2023). On the
other hand, ChatGPT is a large language technological robot
that uses an instructional approach referred to as prompt
engineering (Rose et al.,, 2023).

In sum, the conversation theory foregrounds this article,
namely that ChatGPT is an exciting and value-added
conversational chatbot that academics can use to advance
teaching and learning spaces. The chatbot brought profound
changes related to the future of education. Therefore,
lecturers have opportunities to reimagine their praxis
because of the increased popularity of chatbots. Lecturers
need to rethink the purpose of using chatbots for teaching
and learning.

The popularity of ChatGPT as a conversational chatbot
at a faculty education

Recently, GenAl in education, in particular ChatGPT, has
created hype in teacher education (Yang, 2022; Mohamed,
2023; Antonenko & Abramowitz, 2023). Some of these studies
were conducted in contact, blended learning, and open-
distance learning contexts (Chan & Hu, 2023; Baidoo-Anu &
Owusu Ansah, 2023; Adarkwah et al., 2023; Van Wyk et al,,
2023). As reported, GenAl-conversational chatbots showed
exponential promise for teacher education. Furthermore,
studies conducted in these contexts reported that these
chatbots offer pedagogical possibilities for student learning
and teaching opportunities (Baek & Kim, 2023; Chan & Hu,
2023; Adarkwah et al., 2023). It could be deduced that the
GenAl phenomenon has brought a pedagogical shift in
teacher education. For example, lecturers viewed the efficacy
of ChatGPT in teaching English Foreign Language students
(Mohamed, 2023). Research reported the advantages of
using GenAl tools in fostering a student-centred approach
(Huang et al, 2022; Antonenko & Abramowitz, 2023).
Studies reported that GenAl tools support personalised
learning experiences (Chan & Hu, 2023; Li & Wong, 2023;
Lodge et al., 2023). It also fulfils students’ cognitive needs
(Baek & Kim, 2023; Yang, 2022). In the context of this study,
academics were exposed to ChatGPT, and they frequently
used it for teaching and learning in the faculty of education.
To increase the popularity of chatbots for student learning,
research reported that teachers implemented innovative
approaches to assessing student work in different subjects
(Van Wyk et al, 2023; Antonenko & Abramowitz, 2023;
Smolansky et al., 2023; Peres et al., 2023).

Ethical dilemmas and academic integrity using GenAl
technologies in teaching and learning

Although GenAl tools are available for academics and
students, the threat of academic dishonesty, cheating,
plagiarism, and copyright infringement has ethical
implications for education (Jarrah et al., 2023; Gao et al.,
2023; Baek & Kim, 2023; Mhlanga, 2023; Vargas-Murillo et
al., 2023; Eke, 2023; Peres et al.,, 2023). As reported in the
latter studies, universities need to revise specific policies
related to tuition, research, and assessment practices to
prevent cheating and preserve academic integrity at all
costs. An empirical study by Cooper (2023) reported key
concerns regarding ethical considerations related to the
use of copyright infringements by science teachers and
students, which could compromise academic integrity.
To curb this challenge, academics must be capacitated to
use GenAl tools to raise awareness and set an example for
students to follow. Studies reported possible remedies to be
used by academics on the use of GenAl tools in their praxis
(Ali, 2023; Huallpa, 2023; Dwivedi et al., 2023; Cotton et al.,
2023; Kelly et al, 2023). Research reported that students
use ChatGPT and similar chatbots to cheat academically
(Jarrah et al., 2023). In view of the latter challenge, a concern
is raised that university policies are “silent” on academic
cheating at some faculties of education. Students exploit
this policy gap and thus cannot be penalised or sanctioned
for plagiarism or copyright infringements for using ChatGPT
technologies and similar LLMs in academic writing (Gao et
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al., 2023). Therefore, to address the “chatbot in the cloud”,
| assumed that universities advocate the seriousness of
cheating as well as empower students with competencies
to use LLM technologies ethically. Therefore, institutions of
higher education have a moral duty to popularise preventive
strategies to remedy cheating, plagiarism and copyright
infringements and advance academic integrity (Mijwil et al.,
2023).

Strategies to prevent academic cheating with GenAl
tools

Scholars argued that to protect the image and integrity of
the institutions of higher learning, specific measures must
be developed to prevent cheating (Kumar & Mindzak,
2024; McDonald et al., 2024). Chan (2023) is of the view
that ethical considerations must be applied and, if needed,
policies related to integrity, copyright infringements and
praxis of academics should be revised. Given the latter,
institutions of higher learning can implement strategies to
prevent academic cheating. Literature provides measures
or strategies that can be considered to prevent academic
cheating of generative Al tools in teaching and learning.
Studies by Oravec (2023) and Firat (2023) reported specific
cheating-detection strategies and GenAl-empowered skills
that could be used to support studentsinlearning to deal with
academic dishonesty or plagiarism. Lecturers must advocate
and create an awareness of why and how generative Al can
be viewed as a learning opportunity to increase competence
in GenAl tools. As a measure to prevent cheating or academic
dishonesty, students could be given case studies (Sallam,
2023), research- and problem-based projects (Firaina &
Sulisworo, 2023) to present the results and have them write
and report as a group. Strategies such as group discussions
(Castillo et al., 2023), critical conversation forums and online
panels are also proposed. These strategies will help to raise
awareness of and enhance critical conversations about GenAl
technologies to protect academic integrity and freedom and
instil a sense of integrity in students’ work.

Methodology

Before the study began, an invite was sent to identified
participants. During the year, academics were exposed to
several webinars on generative Al tools and conferences.
Based on this exposure, the participants agreed and
signed a consent application to take part in the study. |
foregrounded this exploratory qualitative design study from
the constructivist-interpretative perspective and sought
the views of academics who explored the generative Al-
based conversational LLM models. After approval of ethical
clearance (Ref EFEC 5-08/2023), an invite was posted to all
academics at the faculty of teacher education, an institution
of higher learning. The purpose of the exploratory study
on ChatGPT was stated. To be selected as participants in
the study, specific criteria were stated, namely awareness
of GenAl tools {awareness and early adaptors} and applying
ChatGPT as a GenAl tool inteaching and learning {adaptability
and accessibility}. For the purpose of selecting the sample
for this study, an invite was sent to 42 academic staff in
teacher education (faculty of education) at an institution

of higher education. The invite requested academic staff to
indicate exposure to GenAl technologies through attending
conferences, webinars, in-service training or currently
used GenAl technologies for teaching and learning. Based
on pre-data collection, a quota sample of 9 participants
(9/42 = 21.4%) were selected who "met” the criteria to be
selected for the study. All participants signed a consent
application. Based on information obtained through the
pre-interview session (criteria for selection), the faculty of
education hosted several webinars, panel discussions and
in-service training in GenAl technologies. The purposive
quota sampling comprised both males (33.7%) and females
(66.7%) academics at a selective institution of higher learning
(see Table 1).

Table 1. Biographical information of participants (n=9).

Participants Code for participants Gender Lecturing experience
(in Years)
Lecturer 1 L1 Female 8
Lecturer 2 L2 Female 6
Senior Lecturer 1 SL1 Female 9
Senior Lecturer 2 SL2 Female

Associate Professor 1 APl Female 14
Associate Professor 2 AP2 Male 1%
Full Professor 1 FP1 Male 135
Full Professor 2 FP2 Male 23
Manager: Teaching and Learning MTL Female 19

The quota sample received dates and times with a link
scheduled on Microsoft Teams. All semi-structured
interviews were generated by Microsoft Teams {transcribedy},
and recordings were downloaded and secured as part of
data management. To ensure the trustworthiness of the
generated themes reported, the transcripts, Microsoft Teams
recordings, and semi-structured interview protocol were
sent to the quota sample to verify and validate, through
member checking, the correctness of the data generated.
An online link sent the recordings, transcripts, and verified
extracts and questions posted by participants for them to
verify their correctness. After a week, if participants agreed,
an e-mail was sent to the study’s quota sample. The extracts
were analysed manually, and several themes were identified
as guided by the thematic analysis process (Creswell, 2012;
Nowell et al,, 2017).

Findings

The results confirm that, to date, little research has been
done using a systematic review based on the methodological
framework of ChatGPTasan Al conversationaltool. Academics
were aware of the potential benefits and drawbacks of the
usefulness and functionality of ChatGPT for teaching and
learning. Further investigations are recommended to explore
similar studies in teacher education.

RQ1: What are the views of academics about GenAl-based
conversational chatbots in teaching and learning at an
institution of higher education?

After data analysis, several themes emerged from the data:
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* Using generative Al tools in promoting and/or
advancing teaching and learning experiences of
students.

*  Generative Al conversational tools such as
ChatGPT are likely changing the face of higher
education.

* Creating awareness and ethical considerations
for the use of generative Al tools.

Using generative Al tools in promoting and/or advancing
teaching and learning experiences of students

The majority of participants (90%) in the study were positive
about the usefulness of the generative Al apps, while 10%
were concerned about cheating and academic dishonesty.
Furthermore, 80% of them were registered and used the
free version of ChatGPT-3.5 for teaching and learning.
Participants viewed generative Al conversation modules
as a prompt engineering tool that benefitted teaching and
learning. One participant said she used specific case studies
to promote problem-solving skills and academic writing
opportunities. This participant said:

“l am using ChatGPT as a prompt engineering tool to
generate specific case studies. | use these case studies
to promote problem-solving skills and academic
writing opportunities. For example, my master's
degree students received a ChatGPT-generated case
study, they evaluated the content, in-text referencing,
language editing (grammatical errors), paraphrased
the case study and presented each case study for the
group to critique their presentations” (FP2).

Another participant found ChatGPT useful, capacitating
postgraduate students with academic writing skills. She
echoed:

"I found one specific Al tool, ChatGPT, very useful
for helping my students with their academic writing.
In my view, GenAl tools can be banned, embraced,
ignored, designed around it or go back to traditional
assessment practices. But gives it a chance to evaluate
where it is useful and reliable for your context” (AP1).

Generative Al conversational tools such as ChatGPT are
likely changing the face of higher education

Participants believed that the hype about ChatGPT and other
LLM chatbots is here to stay, but higher education must
adjust their policies and guidelines related to assessment,
plagiarism, academic dishonesty, and ethics. Participants
agree that generative Al tools have disrupted the sector and
are likely to change the face of education. L1 opined: “When
ChatGPT was launched last year, a hype was created, and
disrupted the higher education sector. Higher education needs
to adjust policies such as ethics, exams, and assessment”.

Most participants had read an article or attended a webinar
or conference on ChatGPT. AP1 said: “Since the day | heard
about ChatGPT, everybody, including my students, has been

experimenting with this tool” However, SL2 is of the view
that tech companies have invested to gain an advantage in
Al-generative apps for profit-making. She said: “Last week,
| read an article about the so-called ‘California Dollar Rush’
Tech companies invested millions of dollars in generative LLM
chatbots. One tech company, OpenAl, invested millions of
dollars. A tech war erupted among US companies to see who
claimed the most dollars” (SL2).

Creating awareness of the usage of GenAl conversational
tools and the ethical implications of using GenAl tools

Participants were cognisant of how fast the generative Al
tools emerged since the first chatbot was launched. They
said academics must be mindful of the advantages and
drawbacks of Al conversational models before jumping
to use them in teaching and learning. FP1 is aware of the
tools available: “Several others have been developed, Claude
2 and Llama2. There is a war among tech companies to get
a bigger slice of the chatbot pie. But what about the ethical
implications. Are we addressing the real issue of cheating".
Many mentioned that the “elephant in the cloud” is about
ethics. In addition, several participants raised concerns
about ethics and how to detect cheating or plagiarism.

“ChatGPT has sparked heated debates around ethical
issues like academic dishonesty and cheating by both
academics and students. But there are also generative
Al-detection tools to detect academic dishonesty and
cheating. | used Turnitin as well GPTZero for tracking
generative content in assignments. ChatGPT can
easily generated any text or an assignment or even a
research proposal” (SL1).

According to this participant, another major issue to
be addressed is revising the existing policies related to
research, assessment, and ethics as a matter of urgency.
"As an institution, stakeholders were informed of the revision
of policies related to tracking of an assignment or text was
written by a generative Al software. An awareness was created
and policies such as teaching and learning, ethics, assessment,
academic integrity, and research were approved" (L3).

RQ2: What measures or strategies do the academics apply
to prevent academic cheating by students using GenAl-
based chatbots in teaching and learning?

Different themes emerged from the data analysis process,
discussions, and specific extracts from participants:

« Combat academic fraud, cheating and
dishonesty through authentic assessment/
alternative assessment tasks.

Empower students with digital literacy skills
in using GenAl detection tools as a preventive
measure to discourage cheating.

. Advocate and inculcate principles of integrity,
morality, and ethical responsibility in using
GenAl-chatbot strategies in academic writing.
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* Design authentic assessment tasks that cannot
easily be generated by GenAl chatbots but are
applied to real-life contexts for meaningful
learning.

Combat academic fraud, cheating and dishonesty through
authentic assessment/alternative assessment tasks

Most of the participants (90%) agreed that it is necessary
to create and adopt measures to prevent academic fraud,
cheating and dishonesty. They view the purpose of using
chatbots as generating content for students to evaluate
and reflect on. If any form of cheating or fraud is detected
in assignments, research projects or writing pieces, those
students must face the consequences of their actions.
Some participants proposed harsh punishment, such as
expulsion from all academic activities, forfeiting of grades
or deregistration from courses or qualifications to avoid
cheating or academic dishonesty. Participants proposed,
for example, creating case studies, problem-based projects
and writing reflections to minimise the use of GenAl apps to
write on behalf of the student. Based on measures to combat
or prevent academic fraud or dishonesty, MTL mentioned:
"l set problem-based learning tasks for students to reflect,
resolve and evaluate each task either or as a group. Each
group evaluates the task performed by another group and
grades each task according to assessment criteria”. Moreover,
participants are of the view that lecturers have the means to
combat cheating by switching from traditional to alternative
or authentic assessment. SL1: "/ developed project-based
learning as an alternative assessment opportunity for each
student to reflect, plan, implement and present the final
project as part of the portfolio as an authentic assessment.
These alternative assessment tasks minimise the use of
ChatGPT to write for the student”.

Empower students with digital literacy skills in using GenAl
detection tools as a preventive measure to discourage
cheating

Participants regarded it as their responsibility to set an
example by educating students and creating an awareness of
the different detector tools available to discourage cheating.
One participant empowered her students by exposing
them to the use of detector tools to combat cheating in
the course. She said: "Since ChatGPT was launched, | have
exposed my students to this generative tool. This was my way
to create an awareness that detection tools will be used as a
preventive measure to discourage cheating” (SL2). Another
lecturer echoed the same sentiment: “Internal emails to staff
and students posted or sent several communications (social
media platforms) that the use of generative software was not
allowed. This is a measure to prevent academic dishonesty"
(EP1).

Advocate and inculcate principles of integrity, morality,
and ethical responsibility in using GenAl-chatbots in
academic writing

Different types of detector tools are available to prevent
plagiarism or academic dishonesty (Awan, 2023; Chaka

2023; Lim, 2023). These studies reported that students
confirmed using GenAl software to cowrite assignments and
other projects. To remedy this challenge, participants should
foster academic integrity to improve writing skills and guide
them appropriately in the use of Al technologies. Established
guidelines in the use of GenAl technologies, for example,
citing and referencing in academic writing, should be shared
with students. On the other hand, studies revealed an
increase in cheating, which raises ethical concerns and moral
dilemmas in academia. In most cases, reliance on GenAl
can undermine student learning and diminish programme
accreditation (Jarrah et al., 2023, Gao et al., 2023).

For some participants, the best way is to advocate strategies
to prevent cheating. They believe it is important to advocate
principles of integrity and ethical responsibility in using GenAl
as a value-driven opportunity to advance their learning. It is
vital to expose students to detector software to discourage
cheating. AP1 said: "Before students submit an assessment
task, a generative Al declaration is assigned. | explained the
similarity in the text of each work. There is no excuse for
being ignorant, and if detected cheating, it is punishable with
deregistration in my course”. However, some participants
were positive and believed that generative tools should
be embraced. SL1 said: “Let us be positive about generative
tools. If the human spirit overcame two world wars, 4IR and
the pandemic, it could propel itself beyond the 21st Century. It
needs a spirit of embrace it, design around it with a possibility
attitude’ by embracing all the generative Al tools in advancing
education.” Some view ethics and collective responsibility as
vital strategies to advocate the use of chatbots in teaching
and learning. MTL mentioned: “Inculcate a sense of ethical
and collective responsibility amongst our students. | like
the critical conversations about ethics and zero-tolerance
of fraud using generative Al tools. | am of the view that we
should protect the image, qualifications, and values of our
(nstitution”.

Design authentic assessment tasks of learning experiences
that cannot easily be generated by GenAl chatbots but are
applied to real-life contexts for meaningful learning

Participants opined that authentic learning experiences
should be designed and adopted to raise awareness of and
prevent cheating among students. Such measures should
change the usefulness of chatbots. Webinars on generative
Al conversational tools are valuable strategies to increase
awareness. Discussion forums and online panels should be
created for critical conversations about detector software,
and the need for the adoption of detector tools in teaching
and learning should be emphasised. One participant
echoed:

“Our college hosted several webinars on ChatGPT
and other generative tools. To prevent cheating with
generative tools, design and conduct independent
research projects that require students to design
data collection tools and generate findings or
write context-based case studies that need specific
solutions that cannot be generated by Al tools” (SL2).

SL1 said how he created strategies for meaningful and
authentic learning opportunities:
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“In one of the study units that focuses on topics such
as unemployment and poverty as contemporary
economic issues, students are grouped, to solve
real-world problems, which requires critical thinking,
collaboration, application of research skills and
creativity for a group presentation is an alternative
assessment practice strategy”.

Discussion

This study is underpinned by the Conversation Theory of
Pask and methodologically aligned to the constructivist-
interpretivist paradigm, exploring academics’ views of GenAl
as a LLM chatbot. Furthermore, strategies are proposed
for the design and application of authentic assessment
tasks in real-life contexts as measures to combat academic
dishonesty using GenAl software tools in an institution of
higher education. Findings revealed that academics are of
the view that GenAl tools could be advantageous in teaching
and learning, but students must be empowered with digital
literacy skills to use GenAl detector tools effectively to
combat cheating, fraud, dishonesty, and plagiarism.

The first research question explored participants’ view of
GenAl, specifically ChatGPT as a conversational LLM tool, to
promote and advance the teaching and learning experiences
of students. Participants are of the view that the ChatGPT as a
GenAl-conversational tool could be used by them (lecturers)
to empower students by prompting chatbots to generate
specific case studies, problem-solving activities and project-
based learning tasks, and advance academic writing skills
(Kaplan-Rakowski et al., 2023; Wodecki, 2023; Gamage et al,,
2023). Participants echoed sentiments about the usefulness
of ChatGPT as one of the generative Al tools in promoting and
advancing pedagogy as well as student learning experiences
(Megahed et al., 2023; Castillo et al., 2023). FP1 said: “"Based
on the usefulness, a participant found the ChatGPT useful
and capacitated postgraduate students with academic writing
skills". Another issue that emerged from the interviews is
that disruptive generative Al conversational tools are likely
to affect higher education. Mohamed (2023) reported that
the lecturers viewed ChatGPT as effective in teaching English
foreign language students. However, participants were
worried about the affordability and accessibility of these
generative Al tools for disadvantaged students (Farrelly &
Baker, 2023) because tech companies had invested hugely
in gaining an advantage in Al-generative apps for profit-
making.

A majorissue that participants raised and that requires urgent
attention, is ethics. This issue needs to be addressed and
incorporated into learning programmes. An awareness of
GenAl and ethical considerations in the use of GenAl tools, as
well as following a zero-tolerance policy, must be advocated.
Participants rated awareness and ethical considerations as
very important considerations before adopting chatbots in
practice. Furthermore, academics needed to be cognisant of
the speed of the emergence of new generative Al tools since
the launch of ChatGPT 3.5 in 2022. Studies concurred that
ethical compliance in the use of GenAl tools by students is
a crucial principle (Baek & Kim, 2023; Eke, 2023; Cotton et
al., 2023). These studies reported that lecturers expressed
concerns about an increase in academic dishonesty and

cheating by students, which may compromise or jeopardise
their academic careers. Moreover, participants agreed that
higher education needed to address this concern through
policy changes. One participant echoed that “the chatbot in
the cloud [sic...meaning the elephant in the room] is a serious
matter and must be dealt with speed to stop cheating and
dishonesty by students” (MTL). Several studies highlighted
ethical issues as a great concern which must be addressed
urgently (Cooper, 2023; Mhlanga, 2023; Vargas-Murillo
et al, 2023). Participants concurred that ethics is at the
heart of preventing and detecting cheating or academic
dishonesty. SL2 raised: "Since it became known, generative
Al tools sparked heated debates around ethical issues like
academic dishonesty and cheating by both academics and
students”. Although Al-detection software is available to
detect academic dishonesty and cheating, it is often costly
(Awan, 2023; Chaka 2023; Lim, 2023; Oravec, 2023).

The second research question investigated the measures or
strategies academics applied to prevent academic cheating
by students using ChatGPT in teaching, learning and
assessment. Participants proposed authentic assessment
or alternative assessment tasks to be applied in real-life
contexts, empowering students with digital literacy skills in
using GenAl detection tools, and inculcating principles of
integrity, morality and ethical responsibility in using GenAl-
chatbot strategies as value-added tools to prevent cheating
and plagiarism. However, literature as well as participants
concur that disruptive generative Al conversational tools are
here to stay and will change the face of higher education.
The availability of GenAl tools compelled universities to
address policy revisions, and awareness amongst staff and
students is of vital importance to prevent cheating (Chan,
2023; Dwivedi et al.,, 2023; Ali, 2023; Ali & Djalilian, 2023;
Brendel et al, 2021). According to participants, these are
very important strategies against academic dishonesty.
To combat academic fraud, cheating and dishonesty,
participants felt it was necessary to create and adopt a
“"zero-tolerance” policy to prevent academic dishonesty.
Furthermore, lecturers could design case studies, research-
and problem-based projects for students to present the
results and have them write and report as a group (Firaina
& Sulisworo, 2023; Ismail et al, 2023; Hassoulas et al,
2023). SL2 said, “In my course, | designed project-based
learning opportunities, for engagement, collaboration,
implementation, and reporting the final project as part of a
portfolio [authentic assessment]". Studies advocate the use of
Al chatbot strategies to prevent academic dishonesty (Firat,
2023; Ali, 2023; Debby et al, 2023). Several participants
believe it is vital to expose students to detector software
to discourage cheating. Participants opined that authentic
learning experiences should be designed and adopted to
raise awareness of and prevent cheating among students.
Such assessments should be based on real-life applications
to evaluate student competence. MTL echoed: "Webinars
on generative Al conversational tools are a valuable strategy
to increase awareness”. According to Castillo et al. (2023),
discussion forums as authentic assessments can create
critical conversations about GenAl detector software and
motivate students to adopt detector tools.
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Conclusion

Scholarly works have been published since the launch of the
first GenAl conversational tool, ChatGPT. The hype around
GenAl tools as a large language model (LLM, GenAl) has
highlighted a fundamental pedagogical change in higher
education. This exploratory study revealed that the ChatGPT
phenomenon has affected teaching and learning at a faculty
of education. Participants are of the view that GenAl-based
tools could advance teaching and learning at the faculty of
education. Therefore, it is an opportunity to create teaching
and learning for students. Literature and empirical findings
in this study reported two critical issues that faculties of
education must consider: creating an awareness campaign
and developing ethical guidelines for using GenAl tools like
ChatGPT by students and academics. Some participants
viewed ChatGPT as both a friend and foe for the academic
project. To prevent unethical behaviour of students, it is
necessary to create and adopt measures to prevent academic
dishonesty, cheating or plagiarism. Participants suggest
using specific case studies, problem-solving activities,
project-based learning tasks and advancing academic
writing skills as strategies to empower students.

Recommendations

This study made significant contributions to advance GenAl-
based LLM research in the context of a faculty of education.
Furthermore, it advances the growing body of knowledge
of generative artificial intelligence applied by academics
in education. The study extends the epistemological
(knowledge of the subject) of GenAl, in particular, how the
Conversation Theory foregrounds the study. Moreover,
this study proposed strategies to create an awareness of
detector tools to prevent academic dishonesty and protect
academic integrity. It is recommended that the universities
revise policies, expose students to GenAl detector tools,
and create an awareness of ethical considerations for using
GenAl tools. Because of the “silence” in the use of GenAl
tools for academic purposes, ethics and integrity policies
must be adjusted to address this matter urgently. Further
research is needed to build on recent gains in academic
awareness of GenAl tools for teaching and learning. In
addition, research must explore whether ChatGPT as an
LLM application enhances students’ creativity and critical
thinking skills. Finally, it is suggested that ethics, tuition,
research, assessment practices, and continuous professional
development initiatives in faculties of education be revised.

Limitations

Scholarly works have been published about the impact,
benefits, and challenges of ChatGPT in different fields,
subjects, disciplines, and contexts, but to a lesser extent in
the faculty of education. Although the hype around GenAl
tools as a large language model (LLM) has highlighted the
learning opportunities, they also present a threat to academic
honesty in higher education. The views of academics from
a single institution of higher learning were presented, but
further research must be conducted at other HEls. The
findings of this small sampled exploratory study cannot be

generalised; thus, a larger study must be undertaken that
may yield different results.
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The higher education (HE) sector benefits every nation’s economy
and society at large. However, their contributions are challenged by
advanced technologies like generative artificial intelligence (GenAl) tools.
In this paper, we provide a comprehensive assessment of GenAl tools
towards assessment and pedagogic practice and, subsequently, discuss
the potential impacts. This study experimented using three assessment
instruments from data science, data analytics, and construction
management disciplines. Our findings are two-fold: first, the findings
revealed that GenAl tools exhibit subject knowledge, problem-solving,
analytical, critical thinking, and presentation skills and thus can limit
learning when used unethically. Secondly, the design of the assessment
of certain disciplines revealed the limitations of the GenAl tools. Based
on our findings, we made recommendations on how Al tools can be
utilised for teaching and learning in HE.
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Introduction

The higher education (HE) sector contributes to every
nation’s economy and benefits society in various ways.
For example, HE contributes to political stability, greater
social mobility, improved social capital, crime reduction,
greater social cohesion, innovation, trust, and tolerance
(Brennan et al., 2013). Over the years, HE has been known
to prepare individuals for the future by equipping learners
with the required skills for employment. HE provides a
pathway to specific careers such as law, pharmacy, and
medicine (Harvey, 2000). Unfortunately, this sector is now
seen to face uncertainty due to the increasing development
of advanced technologies such as GenAl tools. There has
been an increasing fear about the use of Al and its effect
on education (Daun & Brings, 2023). The rise of GenAl has
produced innovative systems such as ChatGPT (Brown et al.,
2020) and Gemini (formerly known as Bard), which have taken
the world by storm. These tools were a result of innovative
solutions developed using large language models (LLMs)
such as the generative pre-trained transformers (GPT) series
developed by OpenAl, generalised autoregressive pre-
training for language understanding (XLNet) developed
by Google, Salesforce’s conditional transformer language
models (CTRL), Google’s Pathways language model (PaLM),
and Meta’'s large language model meta-Al (LLaMa). The LLMs
have been used for various natural language processing tasks
such as questioning and answering (Pochiraju et al., 2023),
sentiment analysis (Habbat et al., 2022), topic modelling
(Ogunleye et al,, 2023), cyberbullying detection (Ogunleye
& Dharmaraj, 2023), and fake news detection (Caramancion,
2023). As detailed in Table 1 below, the development of LLMs
is mainly dominated by a few large organisations, including
Google, Meta, and Microsoft/OpenAl. This is due to the very
large amount of data (parameters) used to pre-train these
models and the significant computational resources required
to build them. However, a growing number of these models
are now existing as fine-tuned applications in open-source
platforms such as Hugging Face and Stable Diffusion.

Table 1. List of popular large language models (LLMs).

Large Language No Parameters Released By Publication

Model Trained on

LLaMA 65 billion Meta Touvron et al. (2023)

LaMDA 137 billion Google Thoppilan et al. (2022)
PalM 540 billion Google Chowdhery et al. (2023)

UL2 20 billion Google Tay etal (2022)

Codex 12 billion Microsoft/OpenAl Chen et al. (2021)
GPT-3 175 billion Microsoft/OpenAl Brown et al. (2020)

It is worth mentioning that the parameters of recent LLMs
like GPT-4 are undisclosed due to the competitive landscape
and the safety implications of large-scale models (OpenAl,
2023a). In academia, Daun and Brings (2023) discussed the
use of GenAl tools such as ChatGPT for teaching and learning.
The authors inferred that the tools can be used for self-
assessment of one’s own solution, answering student queries,
and generating exercises. Baidoo-Anu and Ansah (2023)
added that the systems can support teaching and learning

by providing personalised tutoring, language translation,
interactive learning, and automated essay grading. While
GenAl solutions can serve as a valuable resource, the
technology can also be misused. For example, students can
make use of the system for cheating (Cotton et al., 2024);
thus several concerns have been raised about these Al tools
(Chaudhry et al., 2023; Cotton et al., 2024; Farrokhnia et al.,
2023; Halaweh, 2023; Rasul et al., 2023). Specifically, Rasul
et al. (2023) and Nikolic et al. (2023) stated that academic
integrity is potentially compromised as ChatGPT has proven
its competence in achieving success on medical licensing
and law exams as well as producing research abstracts/
contents, statistical analyses, and computer programs that
are not detectable. Some recent attempts at detecting
Al-generated content include LLM watermarking models
(Sadasivan et al, 2023; Tang et al, 2023) and ChatGPT
Checker (OpenAl, 2023b). However, studies like Chaka
(2023, 2024) show that Al content detectors are inconsistent
and unreliable at identifying Al-generated content. It is
increasingly shown that these content detection approaches
are failing in their efforts, as the GenAl models that created
them are also becoming more sophisticated (The Times,
2023). It has been found that fine-tuning these foundational
Al models, such as Bidirectional Encoder Representations
from Transformers (Devlin et al., 2018) and LLaMA (Touvron
et al, 2023) on domain-specific data, makes them even
more effective at creating human-like responses with closely
aligning domain-relevant contexts such as BioBERT (Lee et
al., 2020). This further necessitates the need, especially for
HE stakeholders, to measure the impact and define ways to
incorporate the Al system for beneficial use in academia.

The impact of GenAl tools on teaching, learning and
assessment practice in HE is a hotly debated topic (Rudolph
et al, 2023a, 2023b). The use of authentic assessment is
widespread in UK universities, and the adoption of it has
been praised over traditional forms of assessment as it
appears to have reduced the negative effect of class size on
student attainment (Richardson, 2015). However, assessment
practices face more challenges due to the development of
Al tools. Based on this background, few studies evaluated
the capabilities of GenAl tools on assessment instruments
such as examination questions, essays, and coursework. For
example, Mahon et al. (2023) assessed the capabilities of
ChatGPT on computer science A-level examination. Finnie-
Ansley et al. (2022) evaluated the performance of OpenAl
Codex on introductory programming (Python) exams.
Furthermore, Bartoli et al. (2024) assessed the performance
of ChatGPT on neurosurgical residents’ written exams. In
summary, few studies have investigated the capacity of
ChatGPT by assessing the content (assessment solutions)
generated. However, this is limited to medical education
and programming context. There is a paucity of studies
across STEM disciplines that assessed the performance of
GenAl tools on assessment in the HE pedagogic practice.
Thus, our study intends to fill this gap. Our work did not aim
at making judgments on the use of Al-generated content in
academia. However, we aim to assess the performance of
GenAl tools in STEM-related disciplines to understand their
potential impact on students’ learning and development.
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Most GenAl systems are still in an early stage of development,
and there are limited studies on how solutions generated
from these systems can impact assessment practice, such
as assessment by coursework or essay. Thus, this paper
contributes in several ways to teaching, learning and
assessment practice in HE, and these contributions can be
summarised as follows.

e This study demonstrates a methodology for
evaluating the impact of GenAl tools towards
assessment practices in HE. We show that Al
tools present an opportunity to evaluate, critique
and contextualise information. However, this
may appear to be discipline-dependent.

o Our study shows the necessity of modifying
curricula to accommodate the evolving skill
sets demanded. Additionally, we emphasise the
importance of providing proper guidance for the
utilisation of GenAl. This entails integrating it into
courses under proper supervision, rather than
allowing unregulated student use, which could
impact their learning experience detrimentally.

* Our findings demonstrate the potential impact
of GenAl tools on students’ learning when used
for assessments unethically. Subsequently, we
present assessment instruments and criteria
which are helpful for future research and learning
support in this era of Al-generated content.

The rest of the paper is organised as follows: Section 2
reviews the literature to provide background knowledge
for this study. Section 3 centres on the methods, while
Sections 4 and 5 present the results, conclusions, and
recommendations.

Related work

The HE sector has been faced with challenges since the advent
of Google’s search service in 1997 (Brophy & Bawden, 2005).
HE faculty members were overwhelmed with the fear of the
tool taking their positions as learners could easily search
for materials to learn online through these search engines.
However, over the years, this has proven not to be the case.
Search engines have been used for teaching, learning, and
research effectively, and the educational sector has been
one of the sectors that benefitted most from the technology.
The recent GenAl tools are conversational agents that can
generate human-like content such as texts, images, and
videos. For illustration, GenAl applications such as ChatGPT
are a form of question-answering models (Wu et al., 2023).
In their development, they would usually require example
questions, which are labelled datasets in diverse semantic
and structural formats, sometimes domain-specific, for the
GenAl applications to be pre-trained such that they can
give the user the correct answers when prompted (asked a
question). There are benchmark datasets that exist and have
been used for this purpose; these include arithmetic-type
questions (Cobbe et al, 2021) and common sense-type
questions (Talmor et al., 2018). Table 2 below provides a
summary of some of the benchmark datasets. It is worth

Table 2. List of benchmark datasets for pre-training LLMs.

Reasoning Dataset ~ Category Description Publication
GSMEK Amnthmetic Math Word Problems (8.5K) Cobbe et al. (2021)
SVAMP Math Word Problems (1.0K) Patel et al. (2021)
ASDrv Math Word Problems (1.2K) Miao et al. (2021)

AQuA Algebraic Word Problems (100K) Ling etal (2017)
MAWPS Math Word Problems (2.4K) Koncel-Kedziorski et al.
(2016)
CsSQA Common Complex semantics (12.2K) Talmor et al (2018)
Sense
StrategyQA Multi-hop strategy (2.8K) Gevaetal. (2021)
BIG-bench (Date) Inferring Date from context (204) Srivastava et al. (2022)
BIG-bench Plaustibility of sports sentences
(Sports)
SayCan Mapping instructions to robot Ahbn etal. (2022)

actions (101)

stating that there are other labelled datasets that were
used for training the recent LLMs like GPT-4. The datasets
are bound to be much larger; however, information about
them has not been disclosed. In academia, there are fears
about GenAl's effect on HE (Daun & Brings, 2023). Kaplan-
Rakowski et al. (2023) investigated teachers’ perspectives
on the use of GenAl for teaching and learning, using 147
diverse groups of teachers via an online survey. Their survey
questions were around technology integration (in terms of
awareness, learning, understanding, familiarity, adaptation,
and application), participants’ perceptions of GenAl
implementation in education, and the use of GenAl for
teaching. Their result showed that teachers have a positive
perception of the use of Al tools. However, that does not
translate into actions. Grassini (2023) discussed both the
potentials and challenges associated with the integration
of generated Al tools in academia. They identified key
potentials of Al as able to assist in providing feedback and
developing learning materials. Equally, key challenges, such
as bias, hallucinations, academic integrity, and data privacy,
were highlighted.

Assessment instruments like examinations or coursework
are tools which are used to evaluate and enhance student
learning. Assessment strongly influences students’ learning
(Bloxham, 2015). The marking of students’ assessments
involves evaluating various aspects of students’ performance.
Some of the elements of assessment include accuracy and
validity, the demonstration of learning, the transfer of
knowledge, collaboration, and metacognition (Ashford-
Rowe et al, 2014). Kim et al. (2019) opined that higher-
order skills that cover complex thinking, communication,
collaboration, and creativity, which are also referred to as
the 4Cs, are the most significant authenticity or future skills
criteria. Crawford et al. (2023) emphasised on demonstrating
comprehension of a subject to solve complex problems as
an assessment criterion rather than regurgitating theories
in a textbook. Academics have used criterion-referenced
assessment (CRA) successfully based on its reliability,
validity, and transparency in assessing learning (Burton,
2006; Liao, 2022; Lok et al., 2016). Assessment criteria play a
vital role in defining and assessing students’ performance in
various educational setups. The criteria offer clear, objective
standards against which students’ work is evaluated. The
criteria must be mentioned clearly; this will help students
understand what is required and how the assessment will
be marked (Popham, 1997). The approach helps reduce
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variations in marks awarded to students. Despite the
importance of assessment to learning, the availability of
GenAl tools poses several threats to authentic assessment.
A major concern is the student usage for cheating. This has
brought a lot of attention to HE to implement policy and
guidance on the usage of Al systems. Most importantly, to
integrate GenAl into academia. Currently, there is no agreed
guideline for the usage of GenAl systems in HE, and thus, it is
worth assessing the capabilities of the systems across several
disciplines to inform policy-making processes. Past studies
assessed the performance of GenAl tools using assessment
instruments like examination questions and coursework. For
example, Malinka et al. (2023) tested ChatGPT's performance
on programming tasks and concluded that ChatGPT has the
capacity to pass the courses required for a university degree
in IT security. Kolade et al. (2024) deployed ChatGPT to
generate academic essays on the digital transformation of
the health sectors in the global South with suggestions on
improving digitally enabled healthcare delivery. Their study
showed that ChatGPT 3.5 generates original high-quality
content that is hard to distinguish from human-generated
content. To conclude, we present a summary of existing key
literature that assessed the performance of GenAl tools for
pedagogy practice in Table 3. This is beneficial for academics
to understand solutions that Al systems can generate in
their discipline.

Table 3. Summary of key literature that assessed the
capabilities of GenAl tools.

Study Aim Method Findings Conclusion &
Recommendation
Thibaut et al. The paper assessed Prompts The GenAl results were poer. Their study concluded that
(2024) ChatGPT and Bard’s and The study showed there is no ChatGPT and Bard are not
abilities to pass the first answers  significant difference in the capable of passing the first
part of the European from performance of the GenAl toels part of the EBHS diploma
Board of Hand Surgery ChatGPT when answering the multiple- exam in their current state.
(EBHS) diploma and Bard choice exam questions.
examination. However, they are still
developing  their  learning
capability.
Cuthbert & The study  assessed Prompts ChatGPT scores were 30-35% ChatGPT lacks the higher-
Simpson whether ChatGPT could and lower than the FRCS pass rate, order  judgment  and
(2023) pass Section 1 of the answers with 8.2% lower than the mean complex thinking required
Fellowship of the Royal from score achieved by human to pass the FRCS
College of Surgeons ChatGPT candidates ofall training levels. examination. In addition, it
(FRCS) examination in ChatGPT had 53.3% in basic also fails to recognise its
Travma and Orthopaedic science but 0 % in trauma. own limitations
Surgery.
ChatGPT’s  deficiencies
should be  publicised
equally as much as its
successes  to  ensure
clinicians remain aware of
its fallibility.
Mahon et al. Assessed ChatGPT-4 Prompts The results indicated that The occurrence of
(2023) abilities on computer and ChatGPT iz capable of hallucinations in answers
science examinations answers  achieving very high marks on and a few errors in the
(UK A-Level and Irish from both examinations. solutions  provided in
Leaving Certificate) ChatGPT Furthermore, therr results questions without images
showed that the performance call for concern in
differences before and after the examination designs.
knowledge cut-off date
(September 2021) are minimal. In the future, ChatGPT can
However, ChatGPT struggled be adopted to gather
with image and symbol mformation and discuss
questions. Minimal tactics during an
hallucination occurrences were €xamination, and such an
abserved. interactive process can be
recorded.
Gupta et zl. The study tested the Prompts GPT-4 answers were 77.3% GPT-4 possesses excellent
(2023) GPT-4 exploitation as an and accurate (187 out of 242 accuracy and reliability for
instrument for plastic answers questions were answered plastic surgery resident
surgery graduate medical from correctly) education, over GPT-3.5.
education by evaluating ChatGPT
its performance on the Academics/Practitioners
Plastic Surgery Inservice should utilise ChatGPT to
Training  Examination enhance their educational
(PSITE). curriculum.
Bartoli et al. The paper assessed how Prompts Though the ChatGPT required Al is a promising and
(2024) ChatGPT performs at and an iterative process, it answered powerful teol, but it should
both generating questions answers  all its self-generated questions be wused for specific
and answering a from correctly, and there was no medical purposes that need
neurosurgical resident’s ChatGPT difference in response rate for to be further determined.
written exam_ residents between human- To enhance its versatility.

penerated and Al-generated
questions. which could have
been attributed to the lack of
clarity of the questions.

the prompts must be
carefully. precisely, and
reasonably formulated.

Wang et al
(2023)
Rudolph et

al. (2023b)

Flores-
Cohaila et al.
(2023)

Kunitsu
(2023)

Parker et al
(2024)

Funk et al
(2024).

The authors evaluated
ChatGPT's ability using
three medical
examination datasets. The
testing involved ordering
ChatGPT to act as a
doctor to answer exam
questions, provide patient
discharge summaries, and
provide diagnoses.

The study compared the
performances of
ChatGPT, Bing chat and
Bard using 15 questions.

The paper assessed
ChatGPT 3.5 and GPT-4
accuracies on the
Peruvian National
Licensing Medical
Examination  (Examen
Nacional de Medicina
[ENAM]) and  the

identification of factors
asgociated with incorrect
answers provided by
ChatGPT. The study
made use of 180 multiple-
choice questions from the
ENAM 2022 data set.

The study evaluated
GPT-4's ability to answer
questions  from  the
Japanese National
Examination for
Pharmacists (TNEP).

The authors investigated
the wuse of Al in
undergraduate

assessment with a focus
on the ability of graduate

teaching assistants
(GTAs) to spot Al
generated  assessments.

They also examined the
performance of ChatGPT
in producing high-quality
work.

The paper evaluated
GenAl tools in terms of
reliability using 450
medical examination
questions.

Prompts GPT3 performed well in the
and China  National =~ Medical
answers  Licensing  Examination in

from
ChatGPT

Chinese (CNMLE). its English
version (ENMLE), and the
China  National  Entrance
Examination for Postgraduate-
Clinical Medicine
Comprehensive Ability
(INEEPM) exams with scores of
6%, 76% and  62%
respectively, However, it had
lesser scores compared to GPT-
4, that scored 84%, 86%, and
82%. Nevertheless, in other
areas/criteria such as verbal
fluency, open and close domain
hallucinations, etc., both GPT 3
and GPT-4 took the turns, that
is where one takes the lead. and
the other takes the fail In
summary, GPT-4 appears more

promising.
Prompts The study showed that
and ChatGPT-4 performed better
answers than Bing chat and Bard.
from However, in general, the
ChatGPT chatbots are not yet at the A or
Bing B level grade. In addition, the
chat and study revealed a multi-
Bard disciplinary test that is relevant
for HE assessments.
Prompts On the ENAM, GPT-4
and achieved an accuracy of 86%,
answers GPT-3.5 77%, and the 1025
from examinees 55%, implying that
ChatGPT GPT 3 and GPT 4 outperformed
human candidates.
Their results suggest incorrect
answers were associated with
the difficulty of questions,
which may resemble human
performance.
Prompts  GPT-4 had an accuracy score of
and over 60%.
answers
from
ChatGPT
ChatGPT ChatGPT excelled the average

student in all classes, with top
marks in 8 of the 10 classes
while the GTAs were only able

to identify 50% of the Al-
generated assessments
solutions.

ChatGPT ChatGPT-4 showed better
35and4 accuracy than ChatGPT-3.5.

In  general, ChatGPT
accuracy  was  good.
However. it is worth stating
that the system still
struggles with key medical

information,  insufficient
diagnosis and false
information.

Recommends the

integration of Al systems
to support learning.

Academics should
encourage the use of oral
exams to assess student
leamning.

Academics should
endeavour to use authentic
assessments for assessing
student learning outcomes.

Students should declare the
use of Al systems in
assessments

The study concluded that
ChatGPT (GPT-3.5 and
GPT-4) can achieve expert-
level performance on the
ENAM, outperforming
most examinees.

The authors concluded that
though the bot accuracy
rate is good. and they
(ChatGPT-4) can support
pharmacists® capabilities,
the bots have limitations,
especially in  handling
highly specialised
questions, calculation
questions, and questions
requiring diagrams

AT consistently performed
well. indicating its robust
capability in handling a
wide range of assessment
types and academic
subjects. They egually
concurred that there are
variations in the literature
on models of results when
Al is used in assessment_

ChatGPT-4
outweighed

Though
performance
ChatGPT-3.5, the
significance of human
factor in medical education
and  clinical  decision
making, cannot be
overemphasised.

Methodology

This section provides details on the GenAl, and assessment
tools employed. In this paper, we prepared three case studies
of assessments from the data science, data analytics, and
construction management disciplines (as shown in Appendix
A - C). The selection of these disciplines was based on the
authors’ expertise. OpenAl’'s GPT-4 and Google's Bard (now
Gemini) are well-performing GenAl tools among the LLMs
that have transformed how we interact with machines and
process massive amounts of text information (Dhanvijay et
al., 2023). These models can generate text like human beings
and perform a variety of tasks (Mohamadi et al., 2023),
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such as text completion, language translation, and content
generation. As a result of their versatility, effectiveness,
popularity, innovativeness, and usage in the literature, both
of these tools are compelling choices for users across a
range of industries and research fields. For these reasons,
our study employed ChatGPT-4 and Bard as our GenAl
tools to attempt the assessments and generate solutions
to the tasks. These tools were accessed and used for our
experiment within the entire month of September 2023. The
assessment case studies in subject areas of data analytics,
data science, and construction management were chosen at
the master’s degree level because all authors have taught at
that level of study and are well-informed and equipped to
assess work submitted for assessment in those disciplines.
We used the standard grading scale (A — G) to provide marks
for the solutions generated by the Al tools. The grade scale
is selected because it is commonly used, especially in UK
universities (University of Aberdeen, n.d.; Zarb et al., 2023).
The grade scale can be interpreted as shown in Table 4.

Table 4. Interpretation of grades.

Grade Interpretation
A Excellent
B Very good
C Good
D Pass
E Marginal Fail
F Fail
G No submission

Furthermore, each assessment case study made use of
criterion-referenced assessment due to the sound theoretical
rationale, effectiveness, suitability, appropriateness, and
applicability (Liao, 2022; Lok et al., 2016). Our assessment
criteria are developed based on criteria/skill sets identified in
the literature. Our literature findings suggest comprehension
(Crawford et al., 2023; Rudolph et al.,, 2023b), analysis, and
accuracy (Ashford-Rowe et al,, 2014; Rudolph et al., 2023b).
We added discussion and presentation criteria. The latter
criteria were selected to assess critical thinking, coherence,
hallucination, and bias. Incidentally, the criteria are common
within the three disciplines. Table 5 presents the assessment
criteria used for grading the solutions generated by ChatGPT
and Bard (also, the marking rubric can be seen in Appendix
D). For evaluation purposes, the assessments and marks
awarded were moderated by authors and subject-area
colleagues. We involved at least two academic tutors for
each case study to moderate the assessment instruments
and the marks awarded. This is to ensure instructions are
clear and the level of difficulty suits the level of a master’s
degree. In addition, the approach aims to minimise bias and
variance in marks awarded.

Table 5. Assessment criteria.

Assessment Skills
Qutcome
Comprehension and Subject Knowledge,

Grade
(Scale: A-G)

Assessment Criteria Description

Understanding of the problem,

Application Problem Seolving explanation, Interpretability, and
use of literature from a wide range
of disciplines.

Analysis and Innovative/Creativity. Reasoned debate and analysis. and

Synthesis, Accuracy Problem Selving
and Relevance

use of theory relevant to the
subject.

Evalvation/Discussi  Critical Thinking Critical evaluation demonstrated.

on of Result Implications of the critique
1dentified.

Presentation’ Coherence, Coherent wuse of language,

Readability communication, structure, presentation  and
organisation, referencing.

independent learning

Result and discussion

The marks awarded to the solution provided by ChatGPT
and Bard for each of the assessments are presented in Table
6. Marks were awarded by authors with subject knowledge
and moderated by at least two other academic tutors in the
field. The first assessment is a data analytics problem that
involves a binary classification task in the context of heart
failure prediction to make informed decisions for a patient's
survival. The tasks involve data exploration, fitting machine
learning (ML) algorithms with imbalanced and balanced
dataset, evaluation of the ML algorithms performance using
appropriate metrics and lastly, recommendation of the best
performing model.

Table 6. Grades awarded.

Assessment Number 1 1 2 2 3 3
GenAl Model ChatGPT Bard ChatGPT Bard ChatGPT Bard

Comprehension and B C C B B D
Application
Assessment  Analysis and Synthesis, A B B B C D
Criteria Accuracy and Relevance
Evaluation/Discussion B C C A D E
of Result
Presentation/Readability B B C B D D

The solution generated by ChatGPT shows that the
system possesses fine-grained interactive features, subject
knowledge, problem-solving, analytical, critical thinking, and
presentation skills. The report shows a coherent discussion
of the given tasks. For example, the system provided the
metadata, performed descriptive statistics, and performed
data pre-processing, like the missing values was checked,
and feature scaling was done. Surprisingly, the system
was able to identify the target variable without stating it
and identified the number of classes of the target variable
(binary in this case). The system applied the oversampling
technique to rebalance the minority class. Afterwards, all
the ML algorithms were fitted appropriately. The system
offered the flexibility to choose the proportion of data for
training and testing purposes. Thereafter, the performance
of the ML algorithms was evaluated using metrics such as
accuracy, precision, recall, and F1-score. In addition, the
system produced bar plots of the ML performance result and
discussed the importance of the evaluation metrics in detail.
Furthermore, the system provided a critical discussion of why
a simple and interpretable model is preferred in the medical
domain. However, it is worth stating that the system failed
to use the "imblearn” library (Python module) to implement
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SMOTE (synthetic minority oversampling technique)
technique for rebalancing the class distribution. Also, the
solution did not provide any supporting justification.

Similarly, the solution generated by Bard indicates that the
system ‘possesses’ subject knowledge, problem-solving,
and analytical skills. The report shows some discussion of
the given task. For illustration, the system provided the
metadata, performed descriptive statistics, and performed
data pre-processing, such as the missing values and feature
scaling. Also, the system was able to identify the target
variable and the number of classes of the target variable.
In comparison to the ChatGPT solution, Bard was able
to utilise the SMOTE (synthetic minority oversampling
technique) technique to rebalance the class distribution of
the target variable. The system used 75% of the data for
training and 25% for testing purposes. Afterwards, all ML
algorithms were fitted, and the performance was evaluated
using appropriate metrics such as accuracy, precision,
recall, and F1-score. Surprisingly, all models produced from
Bard showed better performance than results produced
from ChatGPT. In summary, for Assessment 1, both GenAl
tools were able to solve the problem provided. However,
unlike ChatGPT, Bard provided references, links to source
code and materials useful for the analysis/further reading.
These findings are consistent with the study of Kolade et al.
(2024), which found that ChatGPT struggles with referencing
in assessment tasks. Furthermore, Bard appears to be
technically better than ChatGPT. However, it is limited in
its interactive ability, flexibility, critical thinking, discussions,
and presentation of results.

The second assessment task involved a data science problem
that required a reasonable amount of critical thinking. The
task requirement was to provide multi-class (of three levels)
text classification of a high-dimensional cancer dataset. Due
to the size of this dataset, only the URL link was given in
the task specification. This was presented in the case of a
conventional ML task, where students may be required to
pull data from some repository or external database to
provide the solution to their work. A further requirement
was the suggestion of using a transformer model such as
BERT to convert the text into an embedding space before
classification. Finally, there was the need to offer an open-
ended recommendation for improving model performance
in the context of providing a biomedical solution.

Although in terms of analysis, synthesis, accuracy, and
relevance, Bard tended to have a similar score. ChatGPT
gave a theoretical solution and pseudocode for solving
the task and a good attempt to explain the steps involved.
Bard gave a well-written comprehensive code but relatively
smaller snippets of text in between. For evaluation and
discussion of results, Bard gave well-detailed evaluation
results of precision, recall, f-measure, and accuracy with
impressive results attained. However, ChatGPT could not go
further to give a realistic solution due to its limited ability to
handle big data. Bard, on the other hand, discussed various
ways of improving model performance and optimisation,
including the use of biomedical data to further fine-tune the
transformer model. ChatGPT presented the results of the
tasks in a more organised fashion, having well-formatted
and numbered sections. However, as the solution for the task

was not completed, significant marks were lost here. Overall,
in providing the solution to Assessment 2, it is observed that
Bard appeared to have given a comprehensive solution in its
implementation, while ChatGPT has provided more context,
albeit in a much less robust technical analysis of the problem.
In terms of comprehension and application, Bard tended to
show greater coverage of the task requirement and more
attention to detail. We are unsure if it was due to the nature
of the case study being more data-intensive or the use of
LLMs, which required significant computational power.

The third assessment is a construction management
problem. The solution by ChatGPT is commendable. The
information provided showed that the system possesses
the subject knowledge, understanding and problem-solving
skills and showed innovativeness and creativity in solving
the problem. However, one schematic that takes care of
all the assessment design criteria, as demanded by the
assessment design, would have sufficed. We noted that
some important information needed was not provided. For
example, the purpose of the meeting for which the slide
became a requirement was entirely omitted or ignored.
Secondly, the context, that is, the Qukzome Community
Health Center, was not considered. In addition, the title, as
proposed by the GenAl, failed to take cognisance of the
variables or themes mentioned in the assignment design.
Consequently, dispute, a key variable in the assessment,
was not reckoned in the slide suggested by ChatGPT. This
implies that critical analysis, thinking, and evaluation were
not taken care of. Similarly, Bard's solution did not capture
information on how the one-slide PowerPoint presentation
would be delivered, though its detailed explanations can be
valuable. However, the absence of information or guidance
on the slide presentation, with regards to the Iron Triangle
and other constraints, reveals that Bard lacks complete
comprehension of the task required, and so limits problem-
solving efficiency. Bard failed to show either innovativeness
or creativity in solving this problem. There was a complete
absence of any schematic that recognises all the assessment
design criteria.

The key criteria for critical thinking and evaluation, as
omitted by ChatGPT, were equally omitted by Bard. Though
Bard gave some interrelationships among the criteria
mentioned, the information on the slide and the criteria
were poorly presented. This is a clear indication that critical
analysis, thinking, and evaluation of the assessment design
was completely missing. Thus, it falls below that of ChatGPT,
which gave an illustration of the iron triangle. In general,
both solutions provided are coherent, organised, and well-
communicated. However, the solutions did not emphasise
the need to “avoid or reduce dispute”, another key factor
that buttressed the two Al tools’ limitations for problem/
project-specific or case-specific assessment. The assessment
design did not request that references be provided, so both
Al tools were graded equally on this aspect.

Our findings are two-fold. First, overall, the results from
two of the assessments evidenced that GenAl tools possess
interactive features (communication), subject knowledge,
problem-solving, analytical, discipline-dependent critical
thinking, research, and presentation skills. These are the
essential skills that the assessments aim to measure (Lok
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et al, 2016). For the construction management-related
assessment, the tools struggled with complex thinking skills.
This is an indication that the system performance varies
across the disciplines. This is due to the availability of learning
resources. The availability of learning resources online varies
across disciplines, which impacts the amount of content on
which the LLMs were trained. The data science and data
analytics disciplines encourage open learning approaches
such as open sources, boot camps, and open access. Thus,
there are many publicly available learning resources and
opportunities. The LLMs were trained with more resources
in these disciplines and, thus, can generate more content
when asked. This is evidenced by the links provided by Bard.
Several links to relevant online solutions, including source
codes (for example, GitHub links), were produced by Bard.
In practice, this implies that relevant and largely accurate
content can be generated in the field of data science and
data analytics for teaching and learning with a low level
of human instructors for intervention. However, fields like
construction management are not yet at that stage.

Considering the current state of teaching and learning in
HE, we establish that GenAl tools can limit the development
of learning and employability skills when used unethically,
specifically in areas of data analytics and data science. This
is because solutions provided by the systems showed a fine
level of accuracy and relevance. However, the performances
of the GenAl tools vary across disciplines, as evidenced
by the result from the third assessment. For this class of
disciplines, the more project-based the assessment design
or practice is, the more difficult it becomes for the GenAl
tools. Thus, there is a need for future research to consider
experimenting in other disciplines to improve generalisation
as our results are limited to the fields of data analytics, data
science and construction management. Based on our results,
we recommend that tutors urgently consider redesigning
the assessment instrument considering the information
students can develop from the GenAl tools. Similar to the
results of Srivastava et al. (2022), our analysis suggests that
when GenAl is used unethically, learning and development
of critical thinking skills are hindered.

Conclusions and recommendations

In this study, we aimed to assess the performance of GenAl
tools in STEM-related disciplines to understand their
potential impact on students’ learning and development.
We prepared three case study assessments in the data
analytics, data science, and construction management
disciplines using ChatGPT and Bard as our GenAl tools.
Our results showed that GenAl tools possess subject
knowledge, problem-solving, analytical, critical thinking,
and presentation skills and, thus, can limit the development
of students' learning when used unethically. However, this
is discipline-dependent, as two sets of results emerged.
It is worth stating that there were minimal occurrences of
hallucination and bias in the solutions provided.

In practice, we recommend that the HE sector takes an urgent
step in incorporating both GenAl systems for teaching and
learning and academic Al content detector features into
the plagiarism-detecting system. This is because Al content

detectors (as a stand-alone system) appear to still be in the
process of refinement, lacking the capability to differentiate
between Al-generated content and human-written text
consistently and convincingly (Chaka, 2023, 2024). Thus, our
recommendation agrees with Chaka (2024), who proposed
the use of both Al content detectors and plagiarism
detection tools together with human reviewers. Furthermore,
there is a need to re-design assessments. Academic tutors
need to get familiar with GenAl systems and thus ensure
authentic assessments are prepared to limit students’ use
of generating solutions from the Al systems. This can be
achieved by strategically contextualising assessment. In
addition, we encourage the use of presentation as a tool
to evidence student learning outcomes. Interestingly, this
can be achieved via different formats, such as in-person,
virtual, or video recording. Alternatively, we recommend
that tutors include Al-generated solutions (including the
variants) in the assessment brief, and the assessment task
can be in the form of a reflective learning approach. In this
case, students can produce a report that critically reflects on
the GenAl outputs (solutions) to the assessment task and
proffer solutions for optimality.

Similarly, for student engagement, we recommend the
use of the GenAl systems as an interactive tool during
teaching and learning sessions to stimulate the student
learning environment. This can be achieved in various
ways. For example, students can engage in a comparative
activity (group work exercise) during lectures where they
are required to discuss and compare their findings of the
Al-generated solutions to a case study or our case study
assessments in Appendix A — C (if related). Furthermore,
students can critique Al-generated solutions to research
essay questions during lecture sessions. Moreover, the use
of question banks can be helpful. In this scenario, students
can generate questions on a particular topic to assess what
they have learnt. Thus, these questions can be used for quick
formative quizzes during the lecture session. To conclude, we
recommend the use of different assessment tools ranging
from in-person class test, which can be conducted online or
through a written test, contextualised authentic assessments
that are reflection-based, discussion-based assessment, and
laboratory-based assessment (where applicable) to improve
on assessing student learning outcomes in the GenAl era.
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Artificial intelligence (Al) tools are now used in our daily lives. This study
aimed to explore the level of awareness, perceived benefits, threats,
attitudes, and level of satisfaction with Al tools among individuals within
higher education in Asia and Africa. A cross-sectional study was conducted
in August 2023. Snowball sampling was used with a convenience sample
of 815 highly educated Asian and African participants from 11 countries.
About 56% of participants have Bachelor's degrees. 312 participants
(38%) were unaware of Al tools and Al tools were used rarely by 316
(63%) of 503 participants who were aware of them. ChatGPT is the most
popular of this study’s Al tools (N=405, 81%). Participants who used
Al tools reported greater benefits than those who did not (p < 0.05).
-Of the four educational groups, those with a Master's degree reported
a higher Al tool threat than those with a Diploma (P < 0.05). Female
participants reported more Al-related threats than males (P < 0.05). In
conclusion, this research is important because of the rapid development
of modern technology around the world. Nevertheless, Asia and Africa
still lag behind developed nations in Al technology awareness.
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Introduction

Artificial intelligence (Al) is the technology that enables a
computer system or computer-controlled robot to learn,
reason, observe, infer, communicate, and make judgments
similarly to or better than humans (Crompton & Burke,
2023; Ismail et al., 2023; Robert, 2019). It is one of the most
revolutionary technologies of the twenty-first century, with
profound effects on the economy and society (Scherer
et al., 2023). In recent years, Al has made tremendous
advancements, generating a vast array of tools and
applications. Al is now an indispensable element of modern
civilization. These tools can facilitate decision-making,
enhance information transmission, and close knowledge
gaps (Rajagopal et al., 2022).

The significance of using Al tools is immense and growing. Al
systems improve decision-making by analyzing vast volumes
of data to identify patterns and trends that are difficult or
impossible for humans to recognize (Aitkazinov, 2023; Bani
et al,, 2023). These data can be used to improve decisions in
various areas, including product development, health care,
and customer service. Al technologies that can be tailored
to provide each client with the information and services they
demand can be used to provide an exceptional customer
experience (Adarkwah et al., 2023; Bharadiya, 2023), which
could increase client satisfaction (Hu et al., 2023).

Tools for Al are now used in our daily lives (Garcia-Pefalvo,
2023). Education and research based on Al have entered a
new, rapidly increasing era. The improvement of research
and educational precision and efficiency is one of the
primary benefits (Ali et al., 2023; Basilotta-Gémez-Pablos et
al, 2022). Al systems can quickly scan large data sets and
identify links that are difficult for humans to recognize. This
may result in more productive research, allowing scientists
to focus on novel and demanding endeavors (Chan & Hu,
2023). For educational reasons, Al systems may assess the
learning preferences and aptitudes of students and provide
individualized guidance and support to help them achieve
their goals (Dergaa et al., 2023).

The evolution of Al has had a major effect on contemporary
culture and daily life (Hassoulas et al., 2023). Artificial
intelligence has become indispensable, with predictive
algorithms improving user experiences and virtual assistants
easing activities (Rudolph et al, 2023). It revolutionizes
businesses by providing power to recommendation
systems, driverless vehicles, and healthcare diagnostics
(Chen et al, 2020). However, cautious implementation is
required due to ethical considerations, challenges related
to data protection, and bias (Bohr & Memarzadeh, 2020).
The undeniable impact of Al's ongoing development on our
work, communication, and navigation is accompanied by a
range of responsibilities and prospects associated with its
pervasive integration (Thakur, 2024).

In higher education, Al is revolutionizing the learning
environment. By adapting instructional information to
the specific requirements of each user, adaptive learning
platforms enrich personalized learning experiences (Thakur,
2024). Assessments are streamlined by automated grading
systems, which also deliver quick feedback (Hassoulas et al.,

2023). The identification of at-risk students is facilitated by
predictive analytics, which permits proactive interventions.
Notwithstanding these progressions, ethical deliberations
and the imperative for conscientious Al deployment continue
to be pivotal in guaranteeing fair and impartial access and
upholding the integrity of schooling (Wong et al., 2024).

Furthermore, Al in health studies has grown dramatically in
the past decade (Abdullah & Sofyan, 2023). Al can boost
healthcare efficiency and affordability. Large IT companies
have invested billions in Al research because healthcare
uses Al. Technology may replace human interaction and
violate care ethics, among other disadvantages (Couture et
al, 2023). Technology increases control needs. Healthcare
Al has received little legal and ethical scrutiny (Beerge &
Gundersen, 2023).

There may be a limited number of research located in
Africa or Asia that are comparable to ours. The benéfits,
threats, and attitudes of academics regarding Al tools were
evaluated using a novel instrument that was constructed
based on an extensive literature review. Understanding
how faculty members and students use Al tools is essential
since their viewpoints and behaviors can have a significant
impact on the success of these technologies in their
professions. By inquiring about their awareness of Al ideas
and comprehension of its potential applications, we may
estimate the depth of their expertise in this topic. Thus, this
study aims to answer the following questions:

1. What is the level of awareness of Al tools among
individuals within higher education in Asia and
Africa?

2. Are there differences in the perceived benefits,
threats, attitudes, and level of satisfaction with Al
tools based on participant characteristics (age,
gender, level of education, frequency of use, and
country)?

Methods

Design

A cross-sectional study was conducted with Asian and
African participants, with the majority from the Middle East,
during the month of August 2023.

Sample and setting

Participants represented 11 nations, including nine Asian
nations (Jordan, Palestine, Lebanon, Saudi Arabia, Iraq,
Thailand, India, Philippines, and Kuwait) and two African
nations (Egypt and Sudan). Google Forms were used to
collect data from students and faculty at higher education
institutions.

In this study, data were collected using a convenience sample
because of its practicability and ease of access to participants
(Polit & Beck, 2013). The developed online questionnaire
link was sent to potential participants in all participating
countries via WhatsApp, Facebook Messenger, and email
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using the contact lists of the seven researchers of this study
who are affiliated with higher education institutions. Each
questionnaire link was sent with a message asking them
to forward the study questionnaire to their colleagues and
students who meet the eligibility requirements.

Eligibility requirements included being a resident of Asia
or Africa, possessing a diploma or higher, and/or being
a faculty member at a college or university. Because the
research instrument was written in English, participants were
also required to be able to read English.

Measures

The study measure consisted of three components. The
sociodemographic and personal characteristics are covered
in the first section. The second section was designed to
measure attitudes, benefits, and threats toward Al tools
in higher education. The third section was the satisfaction
scale with Al tools in higher education.

The following sociodemographic characteristics were
collected: age, gender, country, education, and employment
type. Other information pertaining to Al tools was collected
such as awareness of different types of Al tools (BardAl,
ChatGPT, BingAl, Chatsonic, Writesonic, playground, Claude,
Socratic, OpenAl, LaMDA2, Jasper2, and FalconLLM), and
frequency of their use.

The psychometric instrument (Appendix 1) was developed
by the research team to assess attitudes, benefits, and
threats of Al tools among faculty members and students
in higher education institutions (Ahmad et al,, 2023). The
research team reviewed the literature that discussed issues
related to Al tools. Each one of the research team extracted
main features and then assigned them under the theme of
attitudes, benefits, and threats in a draft. The three suggested
drafts were merged, and the duplicate items were removed.
Then, the psychometric tests were conducted.

Visual Analogue Scale (VAS) was used to determine the level
of participant satisfaction with Al tools. The participants
were asked to rate their satisfaction with Al tools on a scale
from 0 to 100 (Byrom et al,, 2022). The higher the score, the
more participant satisfaction with Al tools is implied.

Psychometrics of the attitudes, benefits, and threats
instrument

The pre-final draft included 40 items, with seven items to
assess the benefits of Al tools, 16 items to assess threats,
and 17 items to assess attitude. The research teams agreed
on the cleaned version of the instrument. Using the content
validity index (CVI), the developed instrument's validity was
evaluated. Three experts—one in information technology,
one in nursing, and one in medical education—were
consulted to determine the validity. The expert panel graded
the applicability of each item on the tool. The average of
the expert ratings is then used to calculate the CVI. Five of
the study's items were removed because their CVI scores
were less than .70 or irrelevant. Five experts—three from

the original panel and two new ones from the physics and
sociology departments—evaluated the remaining 35 items.
The minimum score for each item was .85, and the scale’s
overall CVI score was .95. Each item was measured using a
5-point Likert scale ranging from strongly disagree (0) to
strongly agree (4).

Construct validity assessment on the study scale was
performed through exploratory factor analysis (EFA). The
35 items were split up into three factors: 15 items were
assigned to attitude, 14 to threat, and 6 to benefits. This
analysis's overall explained variance was 55%.

Forthe three subscales as well as the overall scale, Cronbach’s
alpha was calculated. The benefits subscale score was 0.82,
the threat subscale score was 0.91, and the attitude subscale
score was 0.90. Additionally, the overall scale had a reliability
score of 0.93.

Pilot study

A pilot study was conducted during the last week of July
2023, using Google Forms to evaluate the viability of the
data collection methods and tools. Thirty faculty members
and students were recruited for the piloting using an
online survey. The survey comprised sociodemographic
and personal data, assessments of attitudes, benefits, and
threats regarding Al tools in higher education, as well as a
satisfaction scale pertaining to such tools. Both the study
scales and the sociodemographic questionnaire were
distributed to participants. The principal investigator (Pl)
observed the participants and recorded any problems with
the tools and procedures, such as misinterpretations of
the questions or technical problems. The Pl also requested
participant feedback on the processes and instruments, such
as questionnaire length and clarity of instructions.

The data from the pilot study were analyzed to make any
necessary adjustments prior to the main study. The minor
modifications based on the pilot study included clarification
for the first page of the online questionnaire, which served
as the consent form’s cover sheet, had its font size clarified,
the option to select ‘other countries’ was added, and the
option to select the responding student’s year of study was
removed. The original draft contained 10 common types of
Al tools, but pilot participants suggested adding two more,
so the final version included twelve types. A final option was
added to allow participants who were unfamiliar with the Al
tools to submit their responses directly after they complete
the sociodemographic questionnaire.

Ethical considerations

This study was conducted following the ethical guidelines set
by the Helsinki declaration (Ashcroft, 2008). The Institutional
Review Board (IRB) at the School of Nursing approved
the study. The first page of the questionnaire includes the
information of the research purpose, method, their rights
not to participate and the confidentiality assurance. An
email for members of the research team was provided to
receive and answer expected participants’ questions. The
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informed consent was obtained through clicking "yes" for
the question "Do you agree to participate in the current
study?” The data were saved on the principal investigator's
(PI) desktop, and only authorized research team members
had access to the data.

Data analysis

IBM SPSS 29.01 was used for data analysis (IBM, 2023).
Using tables and histograms, descriptive statistics were
employed to summarize the demographic and participant
characteristics. Analysis of Variance (ANOVA) was used as
inferential statistical comparison between the benefits,
threats, attitudes, and satisfaction with Al tools and the
characteristics of the participants. A post-hoc test was
performed on the significant ANOVA results to determine
which groups have differences. An Independent sample
t-test was used when gender was the independent variable.

Results

This study included 815 participants with a high level of
educationfrom 11 Asianand African countries. Approximately
half of the participants (56%) hold a Bachelor's degree, while
nearly 35% hold a Master's or Doctoral degree. This study
has attracted more women than men (57.8%). The age range
was from 18 to 69 years. The interesting findings concerned
the frequency of Al tool usage and awareness with the 12
most common types of Al tools presented in this study.
There were 312 participants (38%) who reported not being
aware of any Al tools. In addition, 316 (63%) of the 503
participants who said they were aware of Al tools reported
that they had used them rarely (Table 1).

Table 1: Descriptive statistics of the sample (N=815).

Variable Aware of Not aware of any All zample
Al tools Al tools
N=503 N=312 N=312
n % n %o n %
Gender
Dale 246 439 98 114 344 422
Famale 257 311 214 63.6 471 T8
Age (Mem=30.98, SD=11.71}
18-20 year 111 221 78 253 150 233
21-30 year 162 322 95 1.7 261 320
3140 year 116 231 i1 163 157 205
41-69 year 114 27 B3 6.6 157 242
Education
Diploma a7 74 26 B3 63 7.7
Bachelor 266 39 154 62.2 460 64
Dastar 108 213 45 144 153 188
FrD 92 133 47 15.1 139 171
AT tool usage frequency
Daily a7 74 - - 38 47
Waskly 1] 17.5 - - 20 11.0
Monthly % 11.7 - - 39 72
Rarely 316 62.8 - - 316 iz
Mewver - - - - 312 333
Country
Egyvpt 30 6.0 17 54 47 53
Sudan 17 34 24 7.7 41 30
Indiz 17 34 28 2.3 46 36
Irag 53 10.5 kL] 12.5 92 113
Jerdan 136 270 64 205 200 243
Euwait 63 12.5 23 74 86 106
Lebanon 100 159 43 15.8 143 175
Palestina &7 133 45 144 112 13.7
Philippine 5 1.0 ] 15 11 13
Sandi Arabia 15 30 4 13 1% 23
Thziland - - 18 3.3 18 2.2

The 12 different types of Al tools presented in this study's
frequency distribution are shown in Figure 1. ChatGPT
appears to be the most well-known and frequently used
type (N=405); 81% of the 503 participants who indicated
that they are aware of or have used Al tools. Open Al (this
is not a type, but the company that owns ChatGPT) (N=173,
34%) was the second most popular mention of Al. About
half of the participants (N=255, 51%) claimed to be aware
of more than one type of Al tool. Despite being produced
by the same company, OpenAl and ChatGPT serve distinct
functions (Roumeliotis & Tselikas, 2023). OpenAl Playground
is trainable, while ChatGPT is pre-trained and users cannot
train it with their own data. While ChatGPT offers a simpler
text-based interface for producing natural language
responses to user queries, OpenAl Playground gives users
a more interactive and visual way to experiment with Al
models.

Al tool awareness in study sample

450
400
350
300
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200 3
150

100 13.70%

80.50%

1070% §30% 720% 7% 870% 7.40%

6.40% 7.40% 4.20%

50
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Figure 1: The frequency awareness for the 12 Al tools among
the study participants. [What is the meaning of “OpenAl2"?]
corrected as OpenAl.

The number of Al tools used, as reported by the 503
participants, is depicted in Figure 2. It is evident that 214
(43%) of the participants have used only one Al tool.
Participants who reported using four or more types made
up 58 (12%) of the total.

How many Al tools have you used?

Zero Al tools
One Al tool
Two Al tools
Three Al tools

Four Al tools

Five Al tools

> 6 tools

Figure 2: Number of Al tools the participants were aware of
and or have used.

Table 2 presents the descriptive statistics for the four study
scales. To facilitate interpretation, the original scores for the
scales of attitudes, benefits, and threats were transformed to
percentages. The final column of the Table shows the range
for the four scales of the study between 59.69% and 68.71%.
The top two items from each scale are included: for benefits,
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Al tools save time and are used in education and research;
for threats, Al tools require constant Internet access and
reduce creativity and critical thinking; and for attitudes, Al
tools may be used if edited and cited appropriately.

Table 2: Descriptive statistics for the study scales and the
highest two items in each scale (N=503).

Scales Mean Standard Skewness Min* Max* % Mean

deviation Scor
Benefit (6 items) 16.49 4.05 -.82 0 24 68.71
It saves time 297 91
Al tools are used in 280 98
education and research
Threat (14 items) 36.52 16.9 -.68 0 36 65.24
It needs the Internet all the 2.87 .99
time
It decreases creativity 2.82 1.06
and critical thinking
Attitude (15 items) 3835 8.87 -93 0 60 63.92
I review and edit the response 2.76 88
that generated by Al tools before
using
them in my work
Can be used if properly cited and 2.71 87

documented
Satisfaction (VAS)*

- - - 0 100 59.69
*VAS= Visval Analogue Scale, one items %. "min=Minimum, "max=Maximum

Those who are aware of one or more Al tools reported higher
benefits than those who were unaware (p.<05). Among the
four groups of educational attainment, we found that those
with a Master’s degree reported a higher Al tool threat than
those with a Diploma (P<.05). Female participants reported
more Al-related threats than males (P <.05). There were
no significant differences based on education, age groups,
gender, or country in terms of the benefits of Al tools.
Threats posed by Al tools did not differ significantly by age
group, country, or level of awareness. In addition, attitude
and satisfaction with Al tools did not differ significantly
across all the studied variables (Table 3).

In order to rule out type-Il errors in ANOVA analysis and
because some countries had small sample sizes, the Kruskal-
Wallis test was used to compare the countries against the Al
tools in the study. Consistent with the ANOVA analysis, the
result indicated that there were no significant differences
between the countries.

Discussion

In the past decade, research and development of Al-based
technologies in healthcare, industry, business, and education
have increased dramatically. There is a growing awareness
of Al tools among faculty and students in higher education
institutions around the world (Chan, 2023; Ifelebuegu, 2023).
Al tools are becoming more popular for several reasons.
Increasing tool availability is one factor. A growing media
coverage of Al is another factor. The majority of participants
in our study have only used one Al tool, ChatGPT being the
most popular. Geographic location affects the degree of
familiarity with Al tools. Of the total sample (815 participants),
it is interesting to note that 38% of respondents claimed to
be unaware of Al tools. Additionally, we found that of the
503 participants who are aware of Al tools, nearly 63% have
rarely used it. Compared to the 72% of college students in
the United States who are familiar with artificial intelligence
(Al) and the 58% who believe Al will have a positive impact
on their lives (Rodway & Schepman, 2023). This finding

Table 3: Comparison of the participant characteristics and
the benefits, threats, attitudes, and satisfaction with Al tools
(N=503).

Characteristics Benefits of AT tools
Statistics test P value Scheffe post hoc
Education level F=0.69 538
Age (groups) F=0.57 636
Gender t=-0.26 795
AT tools awareness F=271 03 All who use Al tools =1,
reported higher benefit than
those who are not aware
about it (p=.05)
Country F=0.61 789
Threats of AT tools
Education level F=3102 009 Master=Diploma (p=.05)
Age (groups) F=222 083
Gender t=-2.04 041 Females=©Males (p<.05)
AT tools awareness F=1.51 172
Country F=1.03 416
Attitudes of AT tools
Education level F=1.90 129
Age (groups) F=1.71 164
Gender t=0.30 768
Al tools awareness F=0.69 657
Country F=124 270
Satisfaction with AT tools
Education level F=158 193
Age (groups) F=233 071
Gender t=1.71 089
Al tools awareness F=139 339
Country F=0.57 820

indicates a lack of awareness among our study sample.

According to our findings, 55% of those who used Al tools
were under the age of 30, when most people are still enrolled
in college as bachelor's or master’s students. This could be
justified by the fact that people of this age are used to using
electronic devices, have grown up in a time where technology
is an essential part of daily life, and use these devices for
learning, for studying, and even for casual purposes. Many
educational institutions have included platforms based on
Al into their curricula, exposing students to Al ideas at a
young age (Timotheou et al, 2023). Additionally, due to
their cognitive flexibility and one of the most economical
means of developing young brains, the younger generation
is frequently more able to adapt to new technology (Kulkov,
2023).

There are conflicting findings in research regarding gender
inequalities in information technology (Liang et al.,, 2023). In
Asia and Africa, men have easier access to IT resources than
women do (Kukulska-Hulme et al., 2023). This is consistent
with our findings that women made up nearly 69% of
participants who were unaware of any Al technologies.

Literature has focused on the possible roles in the medical
field, notably in terms of education, research, and clinical
settings (Periaysamy et al., 2023). Participants in the current
study evaluated Al tools to be beneficial. However, the most
troublesome aspect of deploying Al tools is not the level of
recognizing Al tools' benefits; rather, the most challenging
aspect is proving that Al tools are being used in daily attitude
(Himeur et al.,, 2023).

Academic staff and students in higher education in Asia and
Africa have different perspectives on the use of Al tools.
Our research found that Al tools pose threats. The main
two threats to Al tools were the need for constant Internet
access and it also reduced creativity and critical thinking.
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The literature, however, recognized many categories of
threats. This finding is consistent with previous studies that
reported numerous threats posed by Al tools (Algahtani et
al., 2023; Ifelebuegu et al., 2023). In education, students may
use Al to write the entire assignment rather than revising it;
the data provided by ChatGPT require continuous updating
(Periaysamy et al, 2023). Furthermore, Benvenuti et al.
(2023) argue that Al tools cannot replace human interaction
and that they may lead to a lack of critical thinking skills
among students. Furthermore, in the current study, females
more than males and those with a master's degree were
more likely than those with a diploma degree to perceive
Al technologies as threatening. No research has yet directly
examined threats in education or by age or gender, but it
might be presented as violence due to technology (Novitzky
et al, 2023).

Despite the concerns, there are many benefits to using Al
tools in higher education. Al can help reduce administrative
tasks for teachers and staff, allowing them to focus on more
important tasks (Chan, 2023). In our study, the top two
benefits for Al tools were saving time and that it is used
in education and research. Furthermore, our results support
using Al tools if they are edited and cited appropriately.
This finding has been emphasized in the recent literature in
order to maintain ethics in using Al tools (Atenas et al., 2023;
Kooli, 2023).

Implications

The study could help identify the specific benefits and
threats of Al in higher education that are most relevant
to students and faculty in Asia and Africa. This knowledge
could be used to develop policies and practices that
maximize the benefits of Al while minimizing its threats.
The research could also assist in determining the level of
student and faculty satisfaction with Al in higher education.
Furthermore, the study could increase awareness of the
potential of Al in higher education; promote the use of Al
in higher education in a responsible and ethical manner;
inform the development of policies for the use of Al in
higher education; and contribute to the body of knowledge
on the use of Al in education.

Conclusion

The application of artificial intelligence in higher education
is still in its infancy, but it has the potential to revolutionize
how we learn and teach. Asian and African countries
included in this study still have lower levels of awareness
of Al technology than Asian leaders, like South Korea and
China. It is essential to be aware of the potential benefits
and threats of Al and to implement safeguards to mitigate
the threats. This research is more exhaustive because it
includes a large number of participants from eleven Asian
and African nations. Investigating 12 common types of Al
tools provides valuable insight into the potential benefits,
threats, attitudes, and satisfaction with Al tools in education
and research. The application of Al in higher education is
a difficult and complex issue. However, we must address
this issue to ensure that our educational systems are future

ready. Concerns regarding ChatGPT differ based on gender
and level of education, despite its increasing global usage.
Given the rapid advancement of technology on a global
scale, the findings underscore the importance of addressing
the lack of awareness regarding artificial intelligence in the
studied countries. A limitation of this study could be the non-
proportional sampling, despite the fact that the sample size
was relatively large and that there was a variety of settings.
Moreover, the fact that African respondents originated from
two different nations may also limit the generalizability of
the findings.
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Appendix

Appendix 1: Attitudes, benefits, and threats associated
with the use of Artificial Intelligence tools in higher
education.

Please answer each of the following questions about what
you know, how you feel, and what you do with Al tools.
(Please note that there is no best answer; we just want to
know your opinion about each item.)

‘Attitades (15 items) Strongly | Disagree | Neatral | Agree | Strongly
disagree agree

T ool contet o b weed U propely cld and doceate]
uthors should have proper Enowledge mhw( e Al tools

d features

x specific traming on how to use Al tools in order for them to be useful.

e proviing sdeuse nformaion on eteblshing et uidefnes o e use of AT
Ll tols o be ochded i e sy il
6™ To umprove A sppliccions n the ral world. i eseenfl o cncovmage reseerchar 1o oo Bonsst i
transparent about their methods.
AT0 T reuie s ot the rosponse et seneated by Al ol before i e fn oy wok
Al | Al tools can be Listed as an author based on ifs significant contributio
AIY | Tfeel comfort with ethical and responsible use of Al-generated Ttook
AI5 | ATloosconld e eserch (e ssing e Fessrchers n Faming e semences, Emprovig s
content drafted by the author
Al4 1 think the respon: Eauemted by Al tools are overall easy and coherent
A15 | 1 trust the information that [ read and see on Al tools?
Benefits (6 items) Strongly | Disagree | Neutral | Agree | Strongly
disagree agree
Bl asy to use
B2 ave tme
B3 essible with low cost
BL Selp students to ask questions and interact with the material af thelr own pace
B3 AT tools are ser-Siendly
B6 kmow that AT tools are used m education and research
Threats (14 items) Strongly | Disagree | Neutral | Agree | Strongly
disagree agree
1 Tack of human interaction
T2 Legal issue (e authorship)

and critical thinking
not replace practical raining

b1

o sbltics of person who use if (=.g., writing skalls, crifical thinking

gte)
Ti4 1 see AT tools as & threat to human efhice
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This research paper explores the perceptions and adoption of Al
chatbots by graduate students in Zimbabwean universities. The study
aims to understand the potential benefits and challenges of adopting
Al chatbots in the education sector and its impact on developing
higher-order cognitive skills. The study used qualitative methodologies,
including field interviews, to analyze the data. The findings suggest that
graduate students have a positive attitude towards Al chatbots because
they enhance their learning experience, enable them to overcome skill
gaps, and aid in test preparation. Furthermore, the study revealed that
Al chatbots foster the development of higher-order cognitive skills by
augmenting traditional lectures, test preparation, and personalization.
However, challenges include plagiarism, outdated information, and
financial constraints associated with Al chatbots. The study recommends
that Al companies offer discounts to graduate students to enable them
to access Al chatbot tools and that universities develop referencing
systems allowing students to acknowledge using Al chatbots as sources.
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Introduction

Artificial intelligence (Al) has become widespread in our
everyday lives. Preliminary investigations indicate that
incorporating Al chatbots into educational settings yields
advantageous outcomes for students across multiple
domains, including active and constructive learning and
creative and social learning (Bii, 2013). Chassignol et al.
(2018) believe that Al has a transformative impact on the field
of education. Using Al systems and chatbots in education is
a potential avenue for advancement (Kooli, 2023). According
to Chan and Tsi (2023), integrating Al in educational settings
offers valuable enhancements to the teaching and learning
processes without being perceived as a substitute for
traditional methods. Chatbots are emerging as a novel form
of automation, gradually gaining recognition at institutions
in Zimbabwe. Graduate programs are vital to Zimbabwe's
educational framework; incorporating chatbots to augment
the learning experience is a pivotal advancement. As
Chang et al. (2023) suggest, incorporating Al chatbots
into educational settings has been shown to facilitate and
enhance students’ self-regulated learning. Pillai et al. (2023)
argue that using artificial intelligence and teaching bots in
higher education can be attributed to various variables. The
authors employ a mixed-method methodology to examine
several characteristics, including perceived ease of use,
perceived usefulness, interactivity, personalization, perceived
intelligence, and anthropomorphism. The integration of
chatbots in academic libraries holds significant importance,
as Kaushal and Yadav (2022) emphasized, particularly in
enhancing research endeavors and facilitating scholarly
collaboration. According to Rahim et al. (2022), perceived
trust and performance anticipation are the primary factors
influencing students’ reliance on Al chatbots. In his study
conducted in 2021, Malik examines the utilization of chatbots
in the context of education. He explores the significance
of perceived convenience and improved performance
in accepting and integrating chatbots among university
students.

However, the higher education industry in Zimbabwe
continues to face noteworthy obstacles, including issues
related to financial resources and the ability to access
educational opportunities. According to Teferra et al.
(2013), the issue of funding is a substantial obstacle to
the advancement of higher education in Zimbabwe.
Furthermore, the rural environment presents barriers to
accessing, participating in, and achieving higher education
(Nenji & Ndofirepi, 2020). Nevertheless, there has been
a notable transition towards incorporating technology
within education. According to Isaacs (2007), Zimbabwe
has implemented a comprehensive national ICT policy
that specifically emphasizes the integration of ICTs within
the education sector. Following Tsokota and Solms (2013),
it is recommended that the government implement
computerization of its processes and establish a favorable
climate that enables the private sector to utilize ICT
efficiently. The study by Kujeke et al. (2012) examine the
difficulties encountered by universities in Zimbabwe when
effectively employing ICT for administrative and instructional
purposes. The authors highlight the importance of enhancing
infrastructure and providing training opportunities for
faculty members and students to address these obstacles.

Al chatbots are emerging as a prominent ICT form in
Zimbabwean institutions. Lin and Yu (2023) argue that
using chatbots in educational settings is a burgeoning
area of interest in educational technology research due to
its numerous benefits. According to Michel-Villarreal et al.
(2023), tailored learning experiences have been found to
enhance students’ involvement with the learning process.
Furthermore, it has been shown that chatbots can offer
students prompt feedback, hence enhancing the overall
quality of the learning experience (Wang et al., 2023).

Ravankar et al. (2016) underscore the significance of
problem-finding skills in teaching problem-solving skills.
Furthermore, the study by Lee et al. (2019) examines the
extent to which critical thinking and problem-solving abilities
are present among undergraduate students in technical
fields, emphasizing the necessity for enhancing these skills.
Hence, itis imperative to utilize instructional approaches that
facilitate the cultivation of cognitive abilities at an advanced
level. Incorporating Al chatbots into graduate programs
offers a distinct potential to harmonize instructional
innovation by cultivating higher-order cognitive abilities.

Implementing and using Al chatbots in Zimbabwe pose
hurdles despite their significant potential for aiding the
learning process. In their seminal work, Woolf et al. (2013)
identify significant issues regarding Al in education. These
challenges encompass several aspects, such as the provision
of mentors, the acquisition of 21st-century skills, and the
establishment of universal access to global classrooms.
Al chatbots in education are a nascent development, and
the extent to which they enhance the overall quality of
instruction and learning outcomes has yet to be definitively
established. While there is an increasing body of research
in industrialized nations investigating the efficacy of Al
chatbots in enhancing educational achievements, there
exists a need for more studies examining the impact of Al
chatbots on the development of cognitive skills in graduate
students.

The research question of this study is formulated as follows:
What is the impact of Al chatbots on the development
of cognitive skills in graduate students in Zimbabwean
universities? This research aims to investigate graduate
students’ perceptions and attitudes towards using Al
chatbots in their learning process. The study also aims to
assess the effectiveness of Al chatbots in enhancing the
development of cognitive skills among graduate students.
Lastly, the potential challenges and limitations associated
with using Al chatbots in the educational context will be
identified, and recommendations for their integration
and effective use will be provided. The rest of this paper
is organized as follows. The following section presents an
overview of the use of Al chatbots in the education sector.
The methodology section outlines the research design,
data collection, and data analysis procedures. Section Four
highlights the findings and discussions. The last section
concludes this study.
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Literature review

Artificial intelligence (Al) technology has rapidly emerged
in education, driven by the demand for personalized and
adaptive learning experiences. One particular application of
Al in education is through the use of chatbots, which have
the potential to deliver customized education and support
services. This literature review examines the emergence of Al
chatbots in education and their impact on student learning
processes. It highlights the advantages of using chatbots,
such as providing prompt feedback, addressing inquiries, and
making tailored suggestions. Moreover, chatbots can assist
educators in evaluating assignments, monitoring student
progress, and offering administrative assistance. The review
also discusses contrasting perspectives regarding the impact
of chatbots in education, including concerns about privacy,
academic integrity, and the loss of in-person interactions
with teachers. While the existing literature showcases the
potential benefits of incorporating Al chatbots in education,
further research is needed to fully understand their impact
on cognitive skills development in graduate students.

The emergence of Al technology in education

The emergence of Al technology in education can be
attributed to the demand for scalable, personalized, and
adaptive learning experiences. The integration of chatbots
into education has commenced (Winkler & Sollner, 2018).
Cunningham-Nelson et al. (2019) assert that chatbots
can deliver and customize various aspects of education.
According to Okonkwo and Ade-Ibijola (2021), using chatbot
technology holds promise in delivering efficient and tailored
services to individuals within the educational domain.
Furthermore, Verleger and Pembridge (2018) suggested
that Al software tools have the potential to revolutionize the
student experience. There are several justifications for their
acceptance in the educational sector. Sandu and Gide (2019)
conducted a study that centers on using Al chatbots inside
the higher education system in India. The authors highlight
the advantages of utilizing chatbots to improve students’
learning experiences. Al chatbots offer students prompt
feedback, address inquiries, and make tailored suggestions.

Moreover, chatbots can provide information without
requiring extensive, time-consuming searches while
concealing the underlying complexity (Ondas et al., 2019).
According to the findings of Pérez et al. (2020), chatbots have
the potential to facilitate learning in a manner comparable to
that of a human teacher. In addition, Sung (2020) evaluates
Al English-language chatbots and posits that they are
anticipated to significantly contribute to achieving speaking
and listening proficiency benchmarks.

Furthermore, Al chatbots support educators and
administrators  in  their day-to-day responsibilities,
particularly evaluating assignments, monitoring student
advancement, and offering administrative assistance.
According to Yang and Evans (2019), Al chatbots have been
found to assist in many educational endeavors. As a result,
this technology provides educators with additional time
to dedicate to tasks that necessitate human involvement,
such as offering mentorship and assistance to students.

Furthermore, the study conducted by Yang (2022) delves
into preservice teachers’ perspectives regarding Al chatbots
in English education. The author's findings shed light on
the positive attitudes shown by these individuals towards
the efficacy of Al chatbots as valuable tools for teaching
and learning purposes. In addition, Thomas (2020) posits
that chatbots serve as virtual instructional tools, alleviating
instructors from mundane responsibilities. According to the
study by Huang et al. (2019), using chatbots in the learning
process has been found to mitigate the sense of isolation
experienced by e-learners.

Nevertheless, there is a need for improvement in the
awareness of Al technology among certain educational
institutions. In their study, Adarkwah et al. (2023) examine
the level of awareness and degree of acceptance of ChatGPT
and Al chatbots among Ghanaian academics. The authors
propose that many of the academic community might
benefit from acquiring additional knowledge of ChatGPT
and chatbots driven by artificial intelligence.

Discussing the impact of Al chatbots on education and
student learning process

The existing scholarly literature offers divergent perspectives
on the impact of Al technology on education and students’
learning processes. While several scholarly publications
showcase the potential advantages of incorporating this
technology within education, contrasting research findings
indicate a contrary perspective (Gamage et al., 2023; Sullivan
et al.,, 2023).

According to the study conducted by Kim et al. (2021), it is
posited that the utilization of Al chatbots has the potential
to enhance students’ proficiency in English communication
within the context of learning English as a Foreign Language.
According to Wu and Yu (2023), using Al chatbots has
benefited students’ learning outcomes, particularly
those engaged in higher education. Numerous scholarly
publications offer valuable perspectives on the impact of
Al chatbots on the educational journey of postgraduate
students within higher education institutions. Koivisto (2023)
states that implementing chatbots in student counselling
can enhance scalability and service hours. However, it is
essential to note that students continue to be provided with
human counselling services. In their recent publication, Liu
et al. (2022) offer a novel chatbot system that utilizes Al to
tailor the learning process, augment cognitive capabilities,
and boost students’ acquisition of learning skills.

In a study conducted by Neo (2022), the MERLIN Project
was examined. This project aimed to create a virtual learning
assistant utilizing Al chatbot technology. The study results
indicated that students evaluated the chatbot as beneficial
to their learning experience and effectively enhancing their
comprehension of course content. In their study, Panteli¢ et
al. (2023) analyzed student perspectives about Al chatbots
and observed a general inclination among students to utilize
them for academic-related objectives. According to Chen et
al. (2023), using Al chatbots in educational settings facilitates
responsive and interactive learning experiences for students,
enabling them to acquire crucial material knowledge.
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Moreover, these instruments possess significant value in
terms of providing educational resources. Hannan and Liu
(2023) emphasize Al technology’'s notable contributions
to higher education. As per the authors' assertions, they
hold significant importance in facilitating students’ learning
experiences and providing support to students. According to
Michel-Villarreal et al. (2023), incorporating ChatGPT within
higher education presents a range of potential benefits
for students and educators. These advantages encompass
round-the-clock accessibility and assistance, individualized
instruction and mentoring, and supplementary educational
materials. Additional chances encompass language
acquisition and communication proficiency, pedagogical
assistance and support for educators and teaching assistants,
novel and transformative educational encounters, research
endeavors, and data examination.

Furthermore, ChatGPT provides enhanced precision and
accuracy in responding to inquiries, generating abstracts,
summarizing textual content, and executing various
academic-related tasks (Gamage et al., 2023). The usage of
chatbots in education is seen favorably by both teachers and
students, with the former noting that the chatbot's ability to
respond to common inquiries could alleviate their workload
(Limna et al., 2023). As per Rasul et al. (2023), ChatGPT can
enhance students' learning experiences by helping them
develop ideas for their assignments, research, analysis,
and assessments. One of ChatGPT's main advantages
is that it lets students learn by doing and experiencing
things. With ChatGPT, students can assess various methods
and techniques for resolving issues and accomplishing
objectives through self-directed learning in lieu of a teacher
(Rudolph et al.,, 2023). According to Sullivan et al. (2023),
ChatGPT offers distinct possibilities for improving students’
academic achievements belonging to diverse equity groups.
The study by Yin et al. (2021) investigates the effects of a
micro-learning system that utilizes chatbot technology on
students’ motivation and academic achievement levels.
According to the authors, students who incorporate Al
chatbots into their educational setting demonstrate high
competence and independence. Consequently, these pupils
exhibit a reduced need for traditional in-person instruction.
Furthermore, these students demonstrate a rapid acquisition
of heightened intrinsic desire.

Moreover, Wang et al. (2023) assert that the integration
of Al in the realm of higher education affords overseas
students the advantage of engaging in individualized
and adaptable learning experiences. In addition, artificial
intelligence enhances the overall quality of teaching. = Yu
(2023) also posits that Al technology presents a significant
prospect for education and pedagogy. Specifically, this
entails the creation of virtual educational settings and the
advancement of virtual instructors. According to Akiba
and Fraboni (2023), integrating Al technology is valuable
to academic counsellors, fostering educational fairness by
empowering individuals individually. Imran and Almusharraf
(2023) added that Al chatbots can enhance the efficiency of
the academic process.

Nevertheless, chatbots pose potential hazards, including the
infringement of privacy and challenges in understanding
intricate tasks (Kaushal & Yadav, 2022). Furthermore,

implementing Al technology presents many ethical
dilemmas and legal liabilities, most notably academic
plagiarism, intellectual property infringement, and the
erosion of academic integrity (Yu, 2023). Additional issues
of using chatbots in education include the necessity for
data security and privacy, the accuracy of the chatbot's
information, and the possible loss of in-person interactions
with teachers (Limna et al., 2023). According to Rasul et al.
(2023), academic dishonesty, prejudice, fabricated data, and
poor assessment design will hinder the acquisition of critical
graduate skills and encourage cursory learning. According
to Perkins (2023), there is a contention about the possible
hazards Al Large Language Models pose concerning
preserving academic integrity. In a similar vein, Talaue (2023)
cautions that the utilization of chatbots by student authors
poses a potential threat to the maintenance of academic
integrity. Furthermore, the research conducted by Wollny
et al. (2021) posits that the evaluation of chatbots with
implementation objectives presents significant research
issues within the field of education. Michel-Villarreal et al.
(2023) employ an ethnographic methodology to shed light
on the diverse obstacles associated with using ChatGPT
in higher education, particularly emphasizing academic
integrity and quality control issues.

Besides, additional concerns warrant attention: personalized
learning, expertise, authority, ~communication, and
collaboration. Additionally, integrating Al technology
into education has raised significant concerns regarding
students’ academic performance authenticity. A specific
example is the utilization of ChatGPT. It has been identified
as a potential avenue for engaging in academic misconduct
(Gamage et al., 2023). Similarly, ChatGPT poses a potential
risk to academic integrity, particularly concerning plagiarism
and academic dishonesty (Sullivan et al., 2023).

The extant body of scholarly work about the impact of
Al chatbots on the educational journey of postgraduate
students elucidates various advantages and drawbacks
associated with their utilization. Nevertheless, further
investigation is warranted in the existing scholarly corpus
about the equilibrium between educational novelty and the
cultivation of advanced cognitive abilities in postgraduate
students. Hence, it is imperative to undertake additional
research on the impact of Al chatbots on the development
of cognitive skills in graduate students.

Theory exploring the adoption and use of Al chatbots
in education

The Cognitive Load Theory (CLT) is a theoretical framework
explaining how the human mind processes and retains
information (Sweller, 1988). It postulates that there are
limits to the amount of information the working memory
can handle at a given time, and excessive cognitive load can
hinder learning and problem-solving. CLT is grounded in
the idea that humans have limited cognitive capacities, and
the learning process can be optimized by managing and
balancing the cognitive load. CLT suggests three types of
cognitive load: intrinsic, extraneous, and germane (Sweller,
1988). Intrinsic cognitive load refers to the inherent difficulty
of the learning materials or tasks. Extraneous cognitive load
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refers to the unnecessary cognitive burden imposed by
instructional design elements that do not facilitate learning.
Lastly, germane cognitive load refers to the cognitive effort
required to construct new schema or knowledge structures.

Previous works relied on CLT to investigate the influence and
adoption of Al technology in the educational sector. Abbasi
et al. (2019) used the CLT to explore the effects of chatbot
systems on students’ learning outcomes. In addition, Fidan
and Gencel (2022) investigated the impact of chatbots
on online learning using the CLT. Similarly, Riapina (2023)
analyzed the integration of Al in higher education using the
same theory.

This study aims to investigate the impact of germane
cognitive load on the potential of Al chatbots to enhance
the acquisition of higher-order cognitive skills. Al chatbots
can facilitate substantial conversations with pupils, foster the
development of critical thinking skills, and assist in tackling
intricate problem-solving tasks. Al chatbots can boost
germane cognitive load and facilitate the development of
higher-order cognitive skills by guiding students during
strenuous activities and offering scaffolding support. Hence,
this theoretical framework is deemed appropriate for
investigating the impact of Al chatbots on the development
of cognitive skills in graduate students enrolled in universities
in Zimbabwe.

Methodology and data

The research philosophy of this study is interpretivism
because students’ perceptions of artificial intelligence and
its impact on innovation and higher-order cognitive skills
are highly subjective. Therefore, a qualitative methodology
was used because the study aimed to explore the influence
of artificial intelligence from learners’ perspectives. This
study’s primary data analysis method is thematic analysis
(Braun & Clarke, 2006). Thematic analysis identifies and
interprets patterns, themes, and meanings within the data.
It involves systematically organizing and categorizing
data into themes, which helps understand the underlying
patterns and relationships. In this research, thematic analysis
enables a deep exploration of the participants’ perceptions
and attitudes toward using Al chatbots. It allows researchers
to identify and interpret participants’ rich and nuanced
responses.

The population is Zimbabwean graduate students in 15
official Zimbabwean universities. A mixture of purposive
and snowball sampling was employed. Purposive sampling
was adopted because the study targeted only graduate
students’ views in Zimbabwean universities. On the other
hand, the interviews were the ones that referred the
researcher to other potential participants who were also
university students (snowball sampling) (Reeves et al. 2013).
Each interview lasted for about 30 minutes. Because the
study is qualitative, saturation point sampling was used, and
saturation was achieved at the 15th interview. Therefore,
interviews were immediately stopped to save time and
resources associated with the research. Critical incident
techniques were used during participant interviews to draw
on participants’ experiences and observations on artificial

intelligence (Tuffour, 2017). Table 1 below displays the
profile of the participants.

Table 1. Profile of the participants.

Attribute Frequency Percentage (%)
Gender

Male 7 46.67
Female 8 53.33
Age

25-35 years 10 66.67
Above 33 years 5 33.33
Employment Status

Employed 6 54
Unemployed 9 46

Eight participants were women, and seven were men. 10
were aged between 25 and 35 years, and only five were
above 35 years old. This is because graduate studies such
as Master's and Ph.D. studies are done by older students
as compared to undergraduate studies. Only six graduate
students were employed at the time of the study. What is
essential is that the study was inclusive, and the beliefs and
perceptions of diverse groups were considered.

The Guba model was used for data trustworthiness as
propounded by Guba and Lincoln in 1994. The model states
that qualitative research is subjective and susceptible to
participant biases. In addition, to avoid these biases, repeat
interviews were done to measure data consistency after two
weeks. The first interview was held on the 10th of November
2023, and the second on the 24th of November 2023. The
consistent responses made this study credible, dependable,
and transferable. NVivo software v14.23.0 was used to
organize and analyze qualitative data obtained from field
interviews. Data analysis was two-phased, and it started
with open coding identifying repeated words as themes and
ended with selective coding where themes were solidified
and combined depending on relatedness. Ethics were not
an issue as participants were kept anonymous and treated
as autonomous agents who could withdraw from the study
whenever they wished.

Results and discussions

Perceptions and attitudes of graduate students towards
the use of Al chatbots in their learning process

The study aimed to understand graduate students’
perceptions and attitudes toward using Al chatbots in their
learning process. The study found that graduate students
are aware of Al chatbots and use them in their learning
process. One of the participants said this:

My first encounter with chatbots was with FoondaMate,
which | used to assist my child in Form Four. However,
FoondaMate is for secondary and primary school
only. In the class WhatsApp group, a friend shared
a WhatsApp chatbot contact (+27600703213), PI
[Personal Intelligence chatbot], covering all primary,
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secondary, and tertiary education. | have been using it
for my assignment tasks and research. (R4)

However, graduate students are more averse to chatbots
on social media (WhatsApp and Telegram). They needed
to ponder their awareness of ChatGPT, a more advanced
Al. Few of them have been using ChatGPT, and they gave
two reasons: ChatGPT was not available in Zimbabwe and is
more expensive given the economic hardships in Zimbabwe.
Below is an extract from one of the students who summarized
why graduate students in Zimbabwe tend to use something
other than ChatGPT.

ChatGPT is unpopular in Zimbabwe because, since its
inception last month, one could not open a ChatGPT
account. Only those who use VPNs and have foreign
phone numbers can use ChatGPT. However, this is
a hustle; many students do not open the accounts.
However, now one can open ChatGPT, but you are
limited to GPT-3, which is [the free version]. To access
GPT-4, whichis advanced, one has to pay a subscription
of US$20 per month, and this is beyond the reach of
many graduate students, given our economy. (R7)

In a nutshell, Zimbabwean graduate students are using
Al in their learning processes (assignments and research).
However, they are using chatbots that are free and available
on WhatsApp and Telegram. ChatGPT is not used in
Zimbabwe because up until last month, Zimbabweans could
not open accounts, and now that it is there, the subscription
fee for GPT-4 is expensive to them. This finding deviates from
Yu (2023) and Wang et al. (2023), who found that ChatGPT is
the preferred Al platform for learning. This deviation may be
because Yu (2023) and Wang et al. (2023) conducted their
studies in developed countries.

In terms of perceptions and attitudes, the study found that
most graduate students have a positive perception and
attitude towards Al. The positive attitude is because of Al's
positive impact on their learning process. For example, R2 is
happy about Al because it is “a source of research”.

| am studying data analytics, and in Zimbabwe, this is
a new emerging field, and there are limited textbooks
both physical and in online libraries... Before using
chatbots, | struggled to find information about my
study. If | want to know a certain concept, | type on
a WhatsApp chatbot, which can tell me the concept
using simple terms. (R2)

On the other hand, R5 is enthusiastic about Al because it
has brought about efficiency in completing tasks such as
assignment writing.

Al chatbots help me in writing my assignments.
Usually, my assignments are in essay format. The
chatbot writes the whole essay; my role is to put
Zimbabwean examples only, which these chatbots are
limited in. An assignment that took me one month to
write now takes me five minutes. (R5)

R5 was not worried about hallucinations of chatbots and
ethics involved in using Al to write the whole assignment. R5
maintained that using Al is more ethical than copying and
pasting from the internet. R5 said that copying and pasting
from another human is undermining the hard work of others
while copying and pasting from Al is not the same because
no humans are involved. Some graduate students are happy
because Al helps in paraphrasing. R7 is of the view that Al
solves all plagiarism dilemmas.

| used to struggle with reducing the similarity index
in my assignments and research projects. | now use
Quillbot to paraphrase... so that my similarity index
complies with the 10% accepted rate. (R7)

Some graduate students positively perceive Al because it
helps them resolve grammatical challenges. Learning is done
in English in Zimbabwe, and English is the second language
of many students, and there are bound to be grammatical
errors. R9 clarified this.

What frustrates our professors is marking assignments
with grammatical issues. The grammar used to result
in me getting low marks. These days, before | submit
my assignment, | upload it into the chatbot for editing,
and recently, my assignment marks have improved.
(R9)

The study concludes that many graduate students have a
positive perception and attitude towards Al because it has
brought about efficiency, helps them address grammatical
errors, is a source of research, and helps in paraphrasing.
This finding converges with findings by Michel-Villarreal
et al. (2023) in Spain and Hannan & Liu (2023) in China
that students are bound to have positive attitudes and
perceptions of Al because it makes learning easier particularly
for graduate students who have other commitments, such
as family and work.

Effectiveness of Al chatbots in fostering the development
of higher-order cognitive skills among graduate students

The final objective of the study is to understand the
effectiveness of Al chatbots in fosteri