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When the 21st century was ushered in, and in the period following its inception, there was a lot of hype about how 21st-century skills, especially the 4Cs (critical thinking, collaboration, communication, and creativity), were going to play a pivotal role for digital learning and workplace environments. Two decades later, these environments are still grappling with the specific changes brought about and the actual role played by these skills in their respective facets. Within these two decades, though, a new hype has emerged about how fourth industrial revolution (4IR) technologies are likely to affect and change the future of digital learning and workplace environments in ways never seen in previous industrial and digital revolutions. Amongst these technologies, artificial intelligence and automation are touted as some of the technologies that will change the future of digital learning and work. Against this background, this paper sets out to critically reflect on the prospects and challenges these two 4IR technologies have for digital learning and work as the 21st century is on the cusp of the third decade. It does so by analysing and discussing AI−/machine−human fused stylised facts based on ChatGPT-generated responses and on a human distillation and reworking of those responses.
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1. Introduction

At the cusp of the twenty-first (21st) century, there was much talk about 21st-centruty skills and how they were going to change and impact the future of learning and of work. In certain instances, this talk developed into calls or exhortations that became almost like mantras or hypes. Some of the classic examples are: 21st century skills (Morgan, 2007; Partnership for 21st Century Skills, 2008; Dede, 2009; Joynes et al., 2019; Reaves, 2019); 21st century skills and serious games (Spires and Annetta, 2008); 21st century learners (Lambert, 2002); 21st century literacies [National Council of Teachers of English (NCTE, 2007, 2008)]; 21st century learning [Centre for Educational Research and Innovation (CERI, 2008; Chaka, 2010a, 2019)]; 21st century standards and curriculum (Alismail and McGuire, 2015); pedagogies for the 21st century (Whitby, 2007); writing in the 21st century (Yancey, 2009); 21st century skills for 21st century jobs (Stuart and Dahm, 1999); 21st century workplace (Pennsylvania Department of Education, 2008); and skills for a changing world (Care et al., 2017). Needless to say that most of these examples are parts of titles of articles on 21st century skills.

The much-vaunted 21st-century skills talk was engendered by the new century itself and by the new digital technologies that had emerged, especially Internet-based technologies. Whenever a new era or period—both temporal and technological—is ushered in, there is often a hype about what will and what will not happen in that era. In fact, in the period leading to the year 2000—the launch year for the 21st century—the new Y2K hype suddenly emerged. The year 2000 (Y2K) was a shorthand or a codename for the bug that was supposed to crash the computer and Internet infrastructure and ecosystem at the stroke of ushering in the year 2000. The crash was to have resulted in an unimaginable chaos throughout the computer-Internet ecosystem, with ripple effects to all technological ecosystems dependent on the computer-Internet ecosystem (see Uenuma, 2019). It is no secret that the year 2000 came and went, and that it is now 2022, yet, nothing ever happened. Concerning 21st-century skills, their hype that they would change how learning and work are conducted, was fuelled by the World Wide Web (WWW) that had been invented in 1989 and by subsequent Web 2.0 technologies that came into existence in the first decade of 2000 (see Chaka, 2009, 2010b,c, 2011). Fortuitously, some scholars prepared enough attitudinal change and take-off through the ideas they published and disseminated during this period. Two such scholars were Prensky (2001) through his polar notions of digital natives and digital immigrants, and Dede (2005) through his tantalising ideas of neo-millennials and neo-millennial learning styles (cf. Evans and Robertson, 2020). These developments, together with both the new century and the attendant seductive ideas propagated then, were seen as the much-needed launching pad for 21st-century skills. However, it is now almost 22 years into this century, and the jury is still out as to whether these skills have radically changed learning and the workplace.

In a scenario that parallels that of 21st-century skills, fourth industrial revolution (4IR) technologies seem to be similarly occupying the centre stage at the moment. Again, in a similar manner, they are seen as heralding wide-ranging changes for both learning and work in this century on several fronts and in different sectors, particularly, of work. This is especially the case with artificial intelligence (AI) and automation. They, too, have, under the umbrella moniker, 4IR, or under its other 4.0 iterations, or just individually, generated a lot of tag lines, a few examples of which include: ‘21st-century skills and the fourth industrial revolution’ (Reaves, 2019); ‘how will the fourth industrial revolution impact the future of work’ (Change Recruitment, 2017); ‘21st century fourth industrial revolution workplace’ (Govender and Adegbite, 2022); ‘preparing tomorrow’s workforce for the fourth industrial revolution’ (Deloitte, 2018; also see Oosthuizen, 2022); ‘the future of education according to the fourth industrial revolution’ (Elayyan, 2021; also see Butler-Adam, 2018); ‘sustainable development and education in the fourth industrial revolution (4IR)’ (Ally and Wark, 2020); and ‘millennials, this is how artificial intelligence will impact your job for better and worse’ (Marlin, 2018). All of these examples are parts of titles of articles on either 4IR and learning/education or 4IR/Industry 4.0 and work/workplace/employment/jobs. The argument here is that these technologies, individually and severally, will transform and disrupt the future of learning and work. Some of the tag lines associated with these technologies, as evident from the few examples provided above, are conspicuous by their seductiveness and by their messaging intent in promoting these technologies. As is the case with 21st-century skills, which in some instances get twinned with 4IR technologies, various articles and varied promotional ideas tend to serve as the much-needed launching pad for these 4IR technologies.

In addition to numerous articles and some books on the possible impact of 4IR on the future of learning and work, there are literature, systematic reviews, and surveys that have been published on such a likely impact. Some of these reviews include: Balliester and Elsheikhi (2018), Belpaeme et al. (2018), Wichmann et al. (2019), Zawacki-Richter et al. (2019), Butt et al. (2020), Yusuf et al. (2020), Chaka (2021, 2022a, 2023), Lepasepp and Hurst (2021), Mitchell et al. (2021), Da Silva et al. (2022), Khadragy (2022), Moldoveanu (2022), Nasreen et al. (2022), Oosthuizen (2022), and Filippi et al. (2023). Against this backdrop, this paper intends to engage with and reflect on how two 4IR technologies, AI automation, are likely to affect and change the future of digital learning and workplace environments. It does so from a critical perspective. In particular, it employs a stylised-facts view of the prospects and challenges of these 4IR technologies in relation to digital learning and workplace environments.



2. Stylised-facts framework and ChatGPT

This paper employs stylised facts as its conceptual framework. Having originated in and commonly used in economics where they have varied applications (for example, see Mendritzki, 2014; Abada and Khalifa, 2015; Hirschman, 2016), stylised facts have been used in other disciplines such as management (see Helfat, 2007) and social sciences, especially sociology (see Hirschman, 2016) as a conceptual tool. They have also been employed in technology (see Pianta, 2018, 2020). Kaldor (1961) is credited with having coined the term, stylised facts. Even though stylised facts are often deemed to be associated with conceptual vagueness and definitional imprecision, some scholars have attempted to define and unpack them (see, in particular, Mendritzki, 2014; Abada and Khalifa, 2015; Hirschman, 2016). The aim of this paper is not to do what these scholars and others have already done, but mainly to briefly synergise their definitional views of stylised facts in order to frame them as a theoretical underpinning for exploring and interrogating some of the prospects offered by and some of the challenges posed by the 4IR technologies cited above concerning digital learning and workplace environments.

Stylised facts are, according to Hirschman (2016) empirical regularities that need to be theoretically and causally explained, and which can assume positive and normative claims. As positive claims, they are about what exists in the world; as normative claims, they indicate what warrants scholarly gaze. Two statements exemplifying stylised facts are: married couples rarely fight each other and higher debt-to-GDP ratios lead to lower GDP growth in most countries. Mostly, stylised facts are situated between theory and description, and between minimal and maximal interpretation. One important feature of a stylised view of facts is focusing more on broad tendencies than on the finer details of these tendencies (also see Kaldor, 1961).

Moreover, there are two contrasting views of stylised facts: a strict view and a fictionalist view. The former view insists that stylised facts are strictly based on explananda or statistical evidence, whilst the latter view maintains that stylised facts have nothing to do with concrete evidence. In this latter sense, stylised facts contrast with facts proper (Mendritzki, 2014). Furthermore, stylised facts differ from bare facts (BFs) in that the latter constitute commonly accepted knowledge amongst specialists. In this way, BFs can be inferred with a high sense of validity from reliable data, and through a theoretically sustained explanation. Importantly, stylised facts do not require BFs as their prerequisites for them to exist. Neither can they be validly inferred from reliable data: they are data-constrained (Abada and Khalifa, 2015). There is another sense that this paper wants to convey about stylised facts, which is not embodied in the original conceptualisation of stylised facts: that they are like slogans (in a political sense) or like hyped statements (in a marketing or advertising sense).

Against this background, some of the stylised facts related to technology are ‘technology saves human labour,’ ‘the impact of technology is different across occupations and skills,’ and ‘technology is an engine of inequality’ (Pianta, 2018, 2020). Concerning this paper, the following stylised facts are the points of analysis and discussion:

• AI and automation, as part of 4IR technologies, would lead to the automation of certain tasks and jobs, resulting in changes in the skills and knowledge that workers would need to possess for them to remain competitive in the job market.

• AI and automation, as instances of 4IR or Industry 4.0 technologies, will offer greater access to remote learning and will provide more access to remote working, enabling workplace collaboration.

These two stylised facts are drawn and distilled from the different text types generated by ChatGPT after I queried it with prompts that I wanted it to respond to (see Appendix A). The distillation and reworking was done in order to fuse AI-generated responses with a human reworking of those responses. In this case, ChatGPT served as a data collection tool and its generated responses served as data sets. The querying of prompts to ChatGPT happened between 23 December 2022 and 03 January 2023. GPT in ChatGPT stands for Generative Pre-trained Transformer. In short, ChatGPT is an artificial intelligence (AI) assistant owned by OpenAI (Williamson et al., 2023), which was released in November 2022 after its predecessor, GPT-3, whose release was in 2020. It is an AI-powered large language model trained to produce text, as per bespoke query, by crawling tons of words available from training datasets existing in the Internet and parsing them together in response to a specific query (see Stokel-Walker, 2022). Based on the AI technology that drives it, it is able to create natural, human-like conversations with its users. Currently available to the public, at the time of writing this paper ChatGPT had garnered more than a million users in a few days after its release. It was also being touted as a game-changing app that every teacher needed to take note of Harris (2022). Hern (2022) refers to it as the latest chatbot to have evolved from text-generating AIs that belong to the GPT family of bots (also see Heilweil, 2022).

When I queried ChatGPT about what it is, using the question, ChatGPT, what are you, and how different are you from the other chatbots?, and regenerating another response, this is the sample of what it generated in the first and second instances, respectively: ‘I’m Assistant, a large language model trained by OpenAI. I’m not a chatbot in the traditional sense, as I don’t have a pre-defined set of responses to specific inputs’ and ‘I am Assistant, a large language model trained by OpenAI. I am not a chatbot, but rather a programme that uses machine learning to generate human-like text based on the input I receive’ (ChatGPT, 2023). Not only does ChatGPT generate text, it is also able to summarise text, define terms, remix pieces of text, create poems, offer examples, provide tips or suggestions for solving coding problem, and do other bespoke tasks it is requested to do (see Cutcliffe, 2022; Harris, 2022; Hern, 2022; Solé, 2023). Heilweil (2022) aptly sums up the further capabilities of ChatGPT as an AI model when she highlights that it can ‘make jokes, write TV episodes, compose music, and even debug computer code’ (par. 3).

With all the claim that it is AI-powered, that it uses machine learning, and that it generates natural, human-like responses—the claim its generated responses confirm—I decided to employ ChatGPT as a use case tool (case study) for both AI and automation as instances of 4IR technologies in relation to digital learning and workplace. Again, based on this claim and as pointed out earlier, I employed it to extract and repurpose the stylised facts for this paper from it. My using of ChatGPT as an instance of a 4IR AI and automation does not mean that the system is flawless, uncheatable, and without limitations, and that it does not, at times, raise eyebrows or generate some controversies. One glaring concern is that ChatGPT generates datasets or chunks of information from the Internet without acknowledging them or without permission from authors. Due to this, it is seen in some quarters as promoting copyright laundering, a practice of deriving information from existing sources without breaching copyright (Hern, 2022). This is complicated by the fact that plagiarism-detection software tools such as TurnItIn and iThenticate are, for now, unable to detect plagiarism in ChatGPT-generated responses (Cutcliffe, 2022; Heilweil, 2022). At times, ChatGPT gets tripped by riddles or makes up stuff (Heilweil, 2022). It also generated incorrect or unhelpful responses when prompted to provide advice on beating a car-stealing mission for a fictional VR game, Car World. In addition, even though the system refuses to answer queries related to crime such as stealing a car (Hern, 2022), it is, nonetheless, as Heilweil (2022) points out, not entirely impossible to trick it into sharing advice about nefarious or evil activities. Moreover, Heilweil (2022) notes that an earlier version of GPT would, at times, generate offensive or biassed Islamophobic snippets. A noteworthy point is that at the beginning of January 2023, OpenAI, the parent company of ChatGPT, indicated that it was piloting a premium version to be called ChatGPT Professional with a view to charging or monetising the use of ChatGPT (Wiggers, 2023).

No sooner had ChatGPT been released than an app was created a few weeks later to detect whether a text is AI- or human-generated. Called GPTZero, the app was created by a senior computer science student at Princeton University. The app uses two indicators, perplexity and burstiness, to instantaneously determine if a text is AI- or human-generated. The former measures text complexity: if the text perplexes the app, the app identifies it as complex, and thus as human-generated. The converse is true: if the text is less complex, and does not perplex the app, it is judged as AI-generated. The latter, burstiness, is about sentence or text variation. Humans vary their sentences, whilst AI-driven machines such as ChatGPT do not (Bowman, 2023; Meghmala, 2023). GPTZero has a higher degree of text detection accuracy, and not a 100% text detection accuracy. In an instance in which it was trialled by Tangermann (2023), it accurately detected seven ChatGPT-generated pieces of text out of eight text pieces. In addition, it identified six pieces of human-written text out of eight. When I trialled it, it managed to recognise all the three ChatGPT-generated pieces of text I inputted into it. However, when I inputted eleven human-generated pieces of text (seven journal paper abstracts and four online extracts), it accurately identified nine inputs, but failed to give its verdict for two abstracts, for which it needed more data to be inputted for it to be able to determine their human or AI generation.



3. Stylised facts


3.1. AI and automation, as part of 4IR technologies, would lead to the automation of certain tasks and jobs, resulting in changes in the skills and knowledge that workers would need to possess for them to remain competitive in the job market

This can be seen to apply to workers in both learning and workplace environments. The framing of this stylised fact in probabilistic terms, its use of unspecified and unnamed workplace tasks and jobs, and its unspecified skills and knowledge underline its uncertainty. However, its uncertainty finds resonance in statements such as ‘Robots and AI taking over jobs: what to know about the future of jobs,’ ‘Artificial intelligence is poised to eliminate millions of current jobs …’ (Thomas, 2022), and ‘Professors, programmers and journalists could all be out of a job in just a few years, after the latest chatbot from … OpenAI foundation stunned onlookers with its writing ability, proficiency at complex tasks, and ease of use’ (Hern, 2022). This is particularly so if such statements are taken uncritically. Of course, certain tasks and jobs, as asserted in the stylised fact, might be automated as a result of 4IR related AI and automation technologies. But the idea of certain tasks and jobs being automated is not an exclusive preserve of stylised facts. It is also expressed by Internet search engine algorithms. For instance, just typing the phrase, ‘Will machines …,’ into Google, provides some of the following varied but tailored prompts: ‘… replace humans’; ‘… take over jobs’; ‘… replace doctors’; ‘… replace humans in the future of work’; and ‘… take my job’ (also see The Economist, 2018). Doing so into Bing offers, amongst the other prompts, the following: ‘… replace humans’; ‘… take our jobs’; ‘… replace human workers’; and ‘… replace humans in the future.’

In addition, such ideas have, in the past, been expressed in varying degrees in other contexts by scholars like Frey and Osborne (2013) and Nedelkoska and Quintini (2018), and lately by Badet (2021), Acemoglu and Restrepo (2022), Li (2022), Nasreen et al. (2022), Masriadi et al. (2023), and Williamson et al. (2023). As early as 2013, in a paper titled, ‘The future of employment: How susceptible are jobs to computerisation?,’ Frey and Osborne (2013) asserted that out of 702 occupations they had analysed in the United States (U.S.), they estimated that about 47% of overall U.S. employment would be at risk of computerisation or automatability within two decades (cf. Badet, 2021). They identified jobs such as transportation and material moving, production, construction and extraction, office and administrative support, sales, and service as falling within the high-probability band of computerisation. Conversely, they singled out healthcare practitioners and technical service, education, legal service, community service, arts and media, computer, engineering and science, and management, business and finance as being in the low-probability band of computerisation. That is, they estimated that only 33% of these jobs would be susceptible to computerisation within these two decades. In terms of skills—what they refer to as variables according to their model—fine arts, originality, negotiation, persuasion, social perceptiveness, and assisting and caring for others, all of which they regarded as social intelligence skills, were less likely susceptible to computerisation (cf. Masriadi et al., 2023). However, they argued that manual dexterity, finger dexterity, and cramped work space lent themselves to automisation (Frey and Osborne, 2013). In contrast, Masriadi et al. (2023) argue that several human-intensive jobs have started being replaced by machines/robots in the health, banking, and telecommunications sectors. However, they caution that not all types of work and activities in these sectors can be replaced by AI and automation, particularly jobs and tasks that require human intuitive and empathic intelligence, which machines/robots do not currently possess.

In another instance, a paper by Nedelkoska and Quintini (2018) that evaluated the automatability of job tasks within given occupations in 32 countries belonging to the Organisation of Economic and Cooperation Development (OECD), rated food preparation assistants at the top of the automatability probability scale, followed by cleaners and helpers, labourers in mining, construction, manufacturing and transport, and assemblers. It ranked teaching professionals at the bottom of the scale, followed by production and specialised services managers, and chief executives, senior officials and legislators. In terms of industries, the paper placed agriculture and hunting at the top of the automatability probability scale, with education at the tail end of this scale, and followed by head offices and management consultancy. This automatability of job tasks contrast with those Masriadi et al. (2023) contend that have already begun being automated.

When I inputted the prompt, ‘What tasks and jobs will be automated by AI and automation?,’ into ChatGPT, it listed the following jobs: data entry and processing; customer service; manufacturing; driving; agriculture; and healthcare (see Supplementary Table 1). Of course, it regarded them as a small sample of many jobs and tasks being currently automated by AI and by other types of automation. Whilst the order of occupations or industries listed as susceptible for AI and automation by ChatGPT is different from that of the jobs and industries identified by Frey and Osborne (2013) and Nedelkoska and Quintini (2018), five of its industries (barring data entry and processing, and healthcare) are the same as those mentioned by these scholars. Healthcare coincides with one of the sectors that Masriadi et al. (2023) identify as being already under automation. However, there are manifest differences between the manner in which ChatGPT has characterised its automatable industries and the way in which Frey and Osborne (2013) and Nedelkoska and Quintini (2018) have characterised theirs. ChatGPT offers a brief generic preamble of its only seven candidate jobs for automation before it lists such jobs. Each listed job is accompanied by a short explanation with example job tasks. Two listed jobs have one example job task, each. Manufacturing is regarded as already under automation through both industrial robots and related forms of automation in areas such as painting, welding, and assembling. Two jobs (in the sense used here), healthcare and retail, are seen as having AI being used in some of their areas. This contention about healthcare resonates with that made by Masriadi et al. (2023). If this is the case, healthcare and retail together with manufacturing ought to have been identified as candidate jobs that will be automated by AI and automation according to the prompt queried to ChatGPT because automation is already happening in them. Additionally, some automation is already taking place in jobs like data entry and processing and driving, but the ChatGPT still says, ‘AI can be used to automate and process …’ and ‘Self-driving vehicles are being developed and tested …’ for each of them, respectively. This highlights its machine-generated responses, which are incapable of differentiating between the forms of automation that have already taken place in these two jobs and those in which AI and automation are still being developed and trialled. This point becomes even much glaring when factoring in Masriadi et al.’s (2023) argument about banking and telecommunications. Moreover, it is inconceivable that only seven jobs can be candidates for automation in this day and age. This is a far cry from the 702 occupations (in the U.S.) and from the 38 occupations (in 32 OECD countries) that Frey and Osborne (2013) and Nedelkoska and Quintini (2018), respectively, refer to in their studies. It is also unimaginable that ChatGPT cannot see banking and telecommunications as already experiencing AI and automation, or at least as possible candidates for AI and automation.

Furthermore, ChatGPT’s listing of healthcare as a candidate job for automation contrasts with Frey and Osborne’s (2013) characterisation of this sector, which, together with the other jobs such as education mentioned earlier, was ranked in the low-probability band of computerisation by Frey and Osborne (2013). Of course, it must be conceded that ChatGPT generated its predictions in 2023, even though the cut-off date for its training data is September 2021, whilst Frey and Osborne (2013) made their predictions ten years ago. Of particular interest is that ChatGPT does not list education, or digital learning or some aspects of it in particular, as a candidate job for automation. As highlighted earlier, Frey and Osborne (2013) accorded education a low-computerisation probability, with Nedelkoska and Quintini (2018) also placing it at the tail end of the automatability probability scale. Whilst the time differences between when the two studies (ten years and five years, correspondingly) were conducted and the use of ChatGPT in 2023 cannot be ignored, it is implausible why ChatGPT does not regard education, especially digital learning, as a candidate sector for automisation. This is more so, since it already automates or produces AI-generated responses that cover a whole spectrum of educational matters, notwithstanding the drawbacks of some of those responses as pointed out earlier. Whilst Masriadi et al. (2023) similarly do not mention education’s susceptibility to AI and automation, Williamson et al. (2023) argues that ‘corporate infrastructuring’ (p. 3) in the form of private platforms owned by private IT companies, which both schools and universities embrace, has already introduced a form of automation in these two sectors of education. Why ChatGPT is not able to pick this up is a moot point as the platformisation of education (see Williamson et al., 2023) predates September 2021, the cut-off date for ChatGPT’s training data.

The same implausibility applies to ChatGPT not listing the workplace and the financial sector for automation as well (see Zervoudi, 2020; White House, 2022; Masriadi et al., 2023). Not only does the financial sector lend itself well to automation in its different fintech areas, but it is one of the growth industries for different forms of automation. This pedestrian shortcoming underscores the fact that ChatGPT is an AI tool and that it cannot, in a case such as this, think like a human being. It cannot see itself as automating some aspects of both education and workplace by generating responses it does. This is a point that dovetails with McKinsey Global Institute’s (2018) view that two of the major limitations of AI and automation are the unavailability of unlimited training data and the inability of machine-learning algorithms to generalise across diverse use cases (also see Chaka, 2022b,d, 2023). Two noteworthy points made by McKinsey Global Institute (2018)—with their five-year time differential—are that almost half of the activities (not necessarily jobs) done by workers could be automated and that machines would be able to perform more of the tasks done by humans. Even though these were predictions made 5 years ago, ChatGPT does not commit itself to making such probable predictions 5 years later.

Whereas Frey and Osborne (2013) and Nedelkoska and Quintini (2018) offered possible time durations within which they estimated automatability would occur in certain occupations, ChatGPT is non-committal about such estimated time frames. In fact, estimating time frames within which the automation of jobs would take place has been one of the stylised facts characterising the discourse about AI and automation. This is especially the case with estimations that are broader (in tendencies) than those that are specific (in details) as Kaldor (1961) once suggested for stylised facts. Some of the classic examples related to two of the sources cited in this paper are: out of 702 occupations, about 47% of overall U.S. employment would be at risk of computerisation or automatability within two decades (Frey and Osborne, 2013); and ‘about 14% of jobs in OECD countries participating in PIAAC are highly automatable (i.e., probability of automation of over 70%)’ (Nedelkoska and Quintini, 2018, p. 7). Although ChatGPT does not have such estimations, but its use of phrases like ‘many tasks and jobs that are being automated’ and ‘more and more tasks and jobs will be automated in the future’ (see Appendix A) display elements of estimations that have broader tendencies as argued by Kaldor (1961).

There are five stages of human job replacement by AI that Masriadi et al. (2023) identify. The first stage is about AI replacing mechanical, repetitive jobs and the second stage involves AI replacing jobs requiring analytical skills. The third stage entails the simultaneous replacement of jobs dependent on mechanical, analytical, and intuitive skills by AI. The fourth stage is when AI replaces job skills related to the first three stages together with jobs requiring empathetic skills. The fifth stage is when AI replaces the job skills embedded in the first four stages by possessing and replicating all these job skill sets by itself. Whilst these job replacement stages attributed to AI look simplistic, and there is no evidence that there are AI tools that are currently operating as the fourth and fifth stages, ChatGPT could not even mention a stage at which AI and automation could replace jobs done by humans. Nor could it identify job skill sets that AI and automation could replace.

In terms of the resultant skills and knowledge that workers would need to possess for them to remain competitive in the job market as framed in the stylised fact under discussion, ChatGPT did not have anything to say in this regard. Instead, it only mentioned tasks associated with its listed candidate jobs, which are not new tasks.



3.2. AI and automation, as instances of 4IR or industry 4.0 technologies, will offer greater access to remote learning and will provide more access to remote working, enabling workplace collaboration

Unlike the previous stylised fact, the current stylised fact is framed in futuristic terms, with a higher degree of certainty. It was distilled and reworked from prompts given to or from questions posed to ChatGPT, one of which was, ‘What are the prospects and challenges the 4IR technologies have for digital learning and work?’ (see Supplementary Table 2). In response, ChatGPT was able to say that ‘Fourth Industrial Revolution (4IR) technologies’ are also regarded as ‘Industry 4.0 technologies’ (see Appendix A). Then, it mentioned such examples of 4IR technologies as AI, the Internet of Things (IoT), big data and analytics, and cloud computing. From there, it generated two main prospects that 4IR technologies have for digital learning. Firstly, it mentioned their potential to personalise and enhance the learning experience. Here it singled out AI-powered learning systems as having the capability to adapt to learners’ individual needs and preferences through personalised content and feedback. Secondly, it indicated that 4IR technologies can offer new forms of interactive and immersive learning to facilitate engaging and interactive learning experiences for learners through virtual and augmented reality.

For work, it also generated two prospects. Firstly, it said that 4IR technologies have the potential to transform the way work is done. It exemplified this by mentioning that AI and automation can assist in streamlining processes and improving efficiency, whilst IoT can facilitate remote monitoring and control of work processes. Secondly, it pointed out that 4IR technologies can enable remote work, thereby allowing for more flexible and agile work models. Pertaining to challenges, it identified generic ones for both digital learning and work. For example, it singled out three main ones. The first one is the need for new skills and training (upskilling) for individuals to remain competitive. This is followed by job displacement as it argues that AI systems will automate certain tasks. The third challenge is prevalent inequalities and disparities that it says will be aggravated by the adoption of 4IR technologies. It advices that businesses, governments, and related stakeholders address such inequities in order to ensure shared benefits of 4IR technologies.

The two digital learning prospects, personalised learning and immersive learning offered by ChatGPT are not the only ones that AI and automation can offer. Others include adaptive and context-aware learning, intelligent tutoring, automated student responses, automated grading, and personalised assessments. However, all of these AI and automation applications, including the ones mentioned by ChatGPT are not new anymore. They have been in use for a whilst now. Intelligent tutoring chatbots and automated grading are some of the classic examples, in this regard (Luckin et al., 2016; Chaka, 2023). Even immersive learning is already being applied in certain learning contexts (see Peixoto et al., 2021). Remote learning is another prospect offered by AI and automation, which ChatGPT could not figure out in its generated responses. Whilst this mode of learning is not necessarily new as it has characterised distance learning in one way or another, 4IR technologies such as online collaborative communications tools, especially in the form of MS Teams and Zoom, tend to offer a value-added affordance to remote learning. They do so through real-time learning or communication provided by video conferencing and instant chatting (see Hewson and Chung, 2021; Chaka et al., 2022). These technologies are some of the 4IR technologies that some universities pivoted to and adopted during the COVID-19 pandemic (Almarzooq et al., 2020; Chaka, 2021, 2022c), even though Chaka (2022c) refers to them as ‘low-tech versions of the 4IR technologies’ (p. 19).

Concerning work prospects, ChatGPT only mentioned that IoT can allow work processes to be done remotely. But, it did not spell out which work processes these are. Likewise, it generically referred to the fact that 4IR technologies can enable remote work and allow flexible and agile work models without identifying which technologies these are and without specifying the flexible and agile work models in question. Even the five examples of 4IR technologies cited by ChatGPT, in this case, are the only ones it mentioned as falling under the 4IR banner. There are, nevertheless, other examples of 4IR technologies than the ones it mentioned (see Keser and Semerci, 2019; Chaka, 2020, 2021; Illori and Ajagunna, 2020; Elayyan, 2021; Lepasepp and Hurst, 2021; Alsoliman, 2022; Li, 2022; Mury et al., 2022; Chaka, 2023; Kibe et al., 2023). To this end, Change Recruitment (2017) argues that AI, automation, cloud technology, high-speed mobile Internet, and big data analytics are five key technological developments driving 4IR. However, it singles out AI and automation as the two 4IR technologies likely to significantly impact global workforce and, by analogy, digital learning. It also contends that, ultimately, it is smart devices (associated with both IoT and AI), which might possess sufficient information to make autonomous decisions and control critical business processes such as supply chains without any human intervention, especially in developed nations. Nonetheless, it should be noted that these workplace predictions have an almost five-year lapse. So, five years later, there is not much indication that this is happening. Or, if it does, it does so at a snail’s pace contrary to the hype associated with such predictions.

In fact, if the COVID-19 pandemic can be used as a yardstick, no workplace, in both developed and under-developed countries, was spared a lockdown despite the presence of smart devices (IoT), AI, and automation. Indeed the word, lockdown, became one of the major mantras and one of the rallying points during the height of the COVID-19 pandemic in different nations in varying degrees. When tele-working and tele-learning took place, it was only after the fact, or as an afterthought as the pandemic had managed to upend humanity for a whilst (Catană et al., 2021; Chaka, 2022b). As is the case with digital learning, ChatGPT did not cite online collaborative communications tools as part of remote work in an AI-driven and automated workplace ecosystem. This highlights its banal nature as an AI-powered generative tool.

With reference to challenges, training employees for new skills or upskilling employees is not a phenomenon unique to the advent of AI and automation. Companies or employees have been and will continue training their employees to prepare them for any new or any changing demands in their workplaces. This is a point that Joynes et al. (2019) emphasise in relation to different education sectors and pertaining to different types of workplace. Job competiveness will always be there with or without the presence of AI and automation. ChatGPT also identified job displacement owing to certain job tasks being automated. Additionally, it did not say which jobs or which job tasks may be displaced, or which new ones might be created. Elsewhere, Change Recruitment (2017) asserts that switchboard operators have been rendered obsolete by mobile technologies. But it also argues that new job titles such as app developers, data scientists, and social media marketers have since emerged. In a different but related context, McKinsey Global Institute (2018) predicted that certain occupations would cease to exist by 2030. In fact, it put this bluntly by saying that about 400 million works, or 15% of the global workplace, could be displaced between 2016 and 2030 due to automation. However, it foresaw machines as playing a complementary role to humans in the workplace. A moot point here is whether this is materialising at the halfway point in 2023. But I hazard to say this is not yet the case. Not even during the height of the COVID-19 pandemic was this the case as many global workplaces temporarily closed down. Actually, to defy the advent and zeitgeist of 4IR, particularly that of AI and automation, some of the big tech companies are threatening their employees with dismissals if they do not go back to the office. Not only that, post-pandemic, schools and universities have now reverted to in-person, bricks-and-mortar classrooms to resume the old normal in the era of 4IR.

The last challenge is the inequalities and disparities that will be exacerbated by the adoption of 4IR technologies. Even though ChatGPT does not put it in that way, these inequalities and disparities relate mainly to developed countries and under-developed countries. Yes, this a given: it is a stylised fact within stylised facts. Without belabouring this given fact, inequalities and disparities between these two sets of countries (for a lack of a better word), not only technology- or 4IR-driven ones, but in many spheres of life, have been there since the first industrial revolution. I venture to say even prior to industrial revolutions. Whilst these inequities and disparities are consequential and cannot be ignored, they are, nonetheless, not the function of the 4IR alone, or of the technologies associated with it alone. However, the impact that automation technologies have on workplace-related inequities cannot be ignored nor can they be dismissed. For instance, the study of Acemoglu and Restrepo (2022) demonstrates how, in the U.S. during the last four decades, between 50% and 70% of low-skill tasks, especially routine tasks, have been lost to automation technologies through task displacement, resulting in worker displacement and wage inequality in low-education demographic groups. Examples of automation technologies the study cites includes: bespoke software that automates different clerical and back-office tasks; and industrial robots or numerical control machinery that carries out blue-collar worker tasks. Looking at the points highlighted by this study, it becomes clear that inequalities and disparities are many and varied, and that they are not simply confined to contrasting sets of countries—rich, developed countries vs. poor, underdeveloped countries. In fact, some of these inequalities and disparities have to do with digital colonialism (Couldry and Mejias, 2019; Zembylas, 2021; Chaka, 2022d) and technological colonialism, both of which are beyond the scope of this paper.




4. Conclusion, limitations, and recommendations

This paper has attempted to offer a stylised-facts view of 4IR technologies, particularly, that of AI and automation. Whilst the arguments about whether AI is a technology or a field of study, and those related to whether automation is a process or a technology will always persist, this paper has taken a view that regards these two technologies as examples of 4IR technologies. In offering its stylised facts of AI and automation as explained earlier and as the basis of its analysis and discussion, the paper distilled and reworked these stylised facts from some of the responses generated by ChatGPT based on prompts that it was given. The distillation was human-driven. Therefore, the stylised facts used in the paper are a fusion of AI-generated automated responses and human-generated responses. A few years ago, this kind of dual (machine-human-interfaced) distillation and reworking would not have been feasible had an AI tool such as ChatGPT not been created. Within two months of its launch, there is no doubt that ChatGPT has proved to be a disruptive and game-changing AI technology that nestles itself well within the 4IR ecosystem. It is an AI utility tool that generates responses across disciplinary boundaries at a time when most human academics are locked within their disciplinary specialisation confines. In a way, it challenges disciplinary specialisms and lends itself well as an online transdisciplinary wealth of information, notwithstanding some of its shortcomings and some of its deficiencies as outlined earlier.

The rapidity with which ChatGPT generates responses should be a concern to a human brain that tends to generate and package ideas at a slow pace, sometimes with no guarantee that those ideas are correct or relevant. Now, for both learning and the workplace, is ChatGPT a harbinger of the death of an academic (human) Professor or the death of HR or of a human CEO? Lyotard (1984) asserted that computerisation would lead to the death of the Professor at the turn of the 20th century (also see Chaka and Mashige, 2016). Four decades later, this has not happened. So, the advent of 4IR, and especially that of AI and automation in the form of ChatGPT, may not necessarily herald the end of both the human Professor and the human CEO and their replacement with their AI counterparts. Rather, what it might herald is the different ways in which individuals occupying these two positions need to carry out some of their routine tasks given that they now have a 24-h, automated, all-knowing competitor in their midst.

As has been highlighted at the different points of this paper, some of the responses generated by ChatGPT had shortcomings as it could not detect some of the crucial aspects related to what it was prompted to respond to (see Appendix A). This underscores the fact that it is an AI tool that responds according to the data available to it, and that it is not a human being with a human brain. Hence, there was a need to bring in a human element to its generated responses as has been explained under the two stylised facts discussed above. Regarding the two stylised facts themselves, it became clear that they often operate as mantras or as hyped statements as has been the case with 21st-century skills. This means that they always have to be judged against and juxtaposed with existing literature with a view to testing their validity or their probability. Moreover, they need to be critiqued and not to be allowed to be passed off as statements of facts. For example, as argued earlier, some predictions about AI and automation are made as part of stylised facts, but time elapses without tangible evidence that these predictions have materialised.

Finally, the paper focused on only two stylised facts, which it discussed at length. Of course, it could have focused on more had space been available. Future research might need to focus on more styled facts. The version of ChatGPT that the paper used was the one released for public trialling in November 2022. It is expected that it would have some shortcomings. So, as a premium version of ChatGPT—ChatGPT Professional—is due to be released, future research could consider using it in lieu of a trial version.
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