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Abstract

This study delves into the potential benefits of Artificial Intelligence (Al) literacy training for
late-career-stage workers approaching retirement. These workers often possess extensive
experience but may lack the necessary digital and Al skills. Al literacy training can empower
them to leverage their experience and become proficient contributors to the digital economy.
Furthermore, the article describes how these workers might benefit from Al training,
particularly when employing practical applications of Al in their specific field or industry. The
article argues that these workers’ knowledge, insights and experience are valuable assets that
can be exploited to benefit the business. Their abilities allow them to calibrate the prompts
used in Generative-Al systems, maximizing the quality of the Al-generated content. Prompt
engineering is a new career path that has followed the rapid emergence of Generative Al
content creation. Late-career-stage workers are well suited to act in this role, leveraging their
business knowledge to produce quality outputs. The study argues that employers should
integrate domain-specific knowledge into the training program's structure, allowing late-
career-stage workers to understand the relevance of Generative Al systems and calibrate
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prompts based on their experience and knowledge. Developing their Al skills can ultimately
lead to increased productivity and efficiency. Moreover, this article emphasizes the potential
benefits for these workers and businesses in providing Al literacy training. It not only enables
late-career-stage workers to enhance their skills, but it can also bring valuable insights and
experience to the business, ultimately leading to the growth and success of the business.
These opportunities empower such workers to access more strategic positions in their
institutions and gain a sense of fulfillment in their roles. The methodology for this study will
follow a scoping literature review of academic articles. This approach allows for examining
existing research on Al literacy training for late-career-stage workers. Articles were sourced
through a comprehensive search of academic databases such as ScienceDirect, EbscoHost and
Scopus. Search terms included Al literacy, digital literacy, aging workforce and prompt
engineering.

Keywords
Al literacy; generative Al; prompt engineering; digital literacy; aging and technology; aging
workforce

1. Introduction

New Artificial intelligence (Al) technologies such as ChatGPT have emerged, impacting the labor
market and creating new forms of work. ChatGPT is a large language model (LLM) subset of
Generative Al systems. These systems can generate content based on billions of parameters
describing a massive database of information. The model is fine-tuned to provide logical answers to
guestions informed by its extensive database [1]. Generative Al models like ChatGPT are forcing
employers, employees, students and policymakers to reevaluate how one predicts the future of
work.

Generative Al could unlock creativity and make knowledge more accessible [2]. However, these
advances will likely impact jobs and industries, disrupting traditional career paths. Some jobs may
become obsolete, while others that embrace technology could boost their productivity, making
themselves indispensable. It is thus difficult to predict the long-term implications on the labor
market. Interestingly, several white-collar jobs are now threatened by Al, as previously, many
believed that automation would most likely affect routine low-skilled tasks [3]. Jobs like doctors,
lawyers, programs, and other professionals have now found that ChatGPT can replicate much of
their day-to-day tasks, leaving these workers uncertain about the future of their profession [4].

With the rapid advancements in technology, it is no surprise that many individuals in the
workforce feel a sense of unease regarding the potential impact of artificial intelligence on their
career prospects. They fear that Al will diminish the demand for human labor by utilizing this new
form of infrastructure [5]. Historically, companies have evaluated their accomplishments based on
the efficacy of the relationship between capital and labor, emphasizing productivity and profit.
Nevertheless, some argue that Al may provide opportunities to create new jobs and expand the
workforce [6]. For example, the surge in social media’s popularity gave rise to new job opportunities,
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such as Social Media Managers. Such roles did not exist previously. Likewise, the emergence of
Generative Al has led social scientists to investigate new potential career paths that may emerge.

Many elderly workers in the late stages of their careers, approaching retirement (late-career-
stage workers), find participating in the digital economy challenging. Technology is becoming
specialized, and one’s productivity and competitiveness depend on their ability to employ digital
tools [7]. Some studies describe the hesitancy of some late-career-stage workers to work with
technology, highlighting anxieties when exploring new devices and their anxieties linked to the
dangers of online activity. They also report the difficulties in engaging ‘clean’ interfaces that are
complicated to understand and highlight the challenges in understanding system functionality
across different devices [7-9]. These barriers have made it difficult for some adults to apply their
knowledge and business experience when using these technologies. However, over time, these
barriers may be declining.

Hargittai and Dobransky examined a national survey of online skills. They found increasing
internet skills and skills among late-career-stage workers, noting that the divergence in digital skills
based on age may be declining [10]. Thus, one must recognize that the late-career-stage worker
should not be treated as one homogenous group and that there is diversity in their technological
usage [11]. In addition, as the population ages, there is an expectation that technologically capable
individuals will develop into entirely new digital markets that must be serviced [12]. Given the
novelty of Al and Generative Al, these skills need to be fostered among late-career-stage workers.
Recognizing that these workers’ digital skills exist on a spectrum, it is noted that basic digital skills
are prevalent among them. Low-level web-use skills, such as browsing, are often not noted for
contributing to beneficial online activities [10]. However, these basic skills are crucial building blocks
for Al literacy. As noted earlier, these basic skills are recognized as foundational for Al literacy
training.

Late-career-stage employees have typically experienced more difficulties developing the digital
skills needed to manage their firm’s operations in a digital age. As employers transition into a digital
age, they seek new skills to fulfill the new jobs created through changing technologies. These were
skills the younger workforce was more likely to possess, given access to digital and, more recently,
Al literacy training in schools [13]. It becomes more difficult and expensive to retrain these workers
to amass these skills [14]. However, Generative Al systems like ChatGPT are simpler to use when
compared to other tools involved in Entity Resource Planning (ERP) or accounting management. The
system works using natural language, making it easier for non-technology natives to be proficient
in its use [15].

One of the new professions which have emerged is called Prompt Engineering. Prompt Engineers
use natural language to prompt a Generative Al system like ChatGPT to produce an image, prepare
a story or develop a business plan (among countless other outputs). Preparing the right prompt,
however, is a skill informed by business knowledge and experience. One needs to understand the
problem before attempting to develop a solution. Preparing the correct prompt shapes the output
production, allowing the user to act as a teacher and a learner in the same action [16]. These jobs
are starting to be listed on career platforms like Indeed, but almost no training is available to be
proficient in this role. The role exists at a senior strategic level, and the successful candidate is paid
well, recognizing their expected contribution to the firm [17].

Recognizing this background, this paper argues that the late-career-stage workforce is best
suited for prompt engineering positions. The prompt engineer’s typical digital skills are minimal, and
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their proficiency is a product of their experience and knowledge. These roles allow late-career-stage
workers to leverage their extensive context-specific knowledge and experience to become
proficient contributors to the digital economy. Empowering these workers with basic Al literacy will
enable them to use new Generative Al systems such as ChatGPT effectively. In this light, this paper
answers the following questions:

* What are the key Al literacy competencies that must be developed among late-career-stage

workers?
* How should Al literacy training programs be structured to benefit late-career-stage workers?
* What might the potential impact of Al literacy training be on late-career-stage workers?

2. Materials and Methods

This article presents a reproducible and transparent scoping literature review, which follows a
structured approach to searching, screening, and selecting literature on Al literacy, digital literacy,
an aging workforce and prompt engineering. The methodology is adapted from Briner & Denyer’s
process and incorporates features from the Preferred Reporting Items for Systematic Review and
Meta-Analyses (PRISMA) statement by Moher et al. [18, 19]. The scoping review approach was
preferred, as it allows one to gain a broad understanding of the research topic, relevant concepts,
main sources and gaps in the literature [20].

The review process involved a broad search of the ScienceDirect, Ebscohost and Scopus academic
databases. These databases were chosen to source papers that take a multidisciplinary approach to
find studies that intersect across education, computer science and gerontology. In addition, these
databases offer advanced search and selection criteria to assist in screening relevant literature for
this article. The sourced paper’s findings are further contextualized with supplementary grey
literature, including institutional news reports, highlighting recent activities influencing Al and
Generative-Al.

” “"

Three sets of keywords were chosen for this literature, namely, “Al literacy,” “prompt
engineering,” and “digital literacy” in combination with “aging workforce.” Each set of keywords

represents an important aspect of the study. The relation of these terms is discussed in Table 1:

Table 1 Rationale for keyword selection.

Keyword Rationale

Al Literacy To identify the essential competencies related to an effective use of
artificial intelligence.
As an emerging profession in 2023, the nature of prompt engineering
allows the system user to use natural language to boost their
productivity.

The combination of these terms were chosen to explore how late-

Prompt
Engineering

Digital Literacy +

career-stage workers have experienced digital literacy training, and if
Ageing Workforce & P 8 y 8

any lessons from such studies could inform this review.

The ScienceDirect search involved searching papers linked to the intersection of keywords: “Al
literacy," “prompt engineering,” “digital literacy," and an “aging workforce.” The first attempt at
sourcing literature that intersected these themes revealed no results on the ScienceDirect,
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Ebscohost and Scopus academic databases, perhaps highlighting the study’s novelty. To overcome
this limitation, the study examines the literature on Al literacy training as a single search. It is
complemented with a second scan concentrating on digital literacy as it intersects with an aging
workforce. In addition, the study examines research into “prompt engineering,” which refers to the
knowledge needed to provide suitable instructions to a generative Al system.

When searching the EbscoHost platform, no results were returned for keyword searches related
to “Al Literacy” or “Digital Literacy” + “Ageing Workforce." However, three articles were identified
related to “Prompt Engineering. Two of these articles were relevant based on a review of their
abstracts.

For the first search (“Al literacy”) on the Scopus database, 53 papers were noted as available. On
review of the article’s title and abstract, 19 articles had a relevant title, and after further review of
their abstracts, 11 were selected. Ten papers were available for review for the second search
(“Prompt Engineering”) on Scopus. Seven presented a seemingly useful title, but only two were
found to be relevant after reviewing their abstracts. For the third search (“Digital Literacy” + “Ageing
Work Force”), 55 papers were available linked to the keywords “Digital Literacy” + “Ageing
Workforce.” Thirty-four articles were selected after a review of the articles’ titles. After reviewing
the respective abstract, 22 papers were selected for this review.

Similarly, the first search on the Science Direct academic database identified 31 available articles
linked to Al literacy. Twelve articles were found to have relevant titles and abstracts. After reviewing
the article’s titles and abstract, eight papers had relevant titles, and seven were selected after
finding a relevant abstract. Concerning the “Prompt Engineering” scan, one article was found, but it
did not present a relevant abstract. Lastly, twenty-eight articles related to the “digital
literacy”/“aging workforce” literature intersection were available for the final search.

The selection and exclusion criteria for identifying relevant literature followed the study’s
objectives. The sourced articles were titles and abstracts were reviewed to identify the paper’s
alignment with key Al literacy competencies, the structuring of Al literacy training programs and the
potential impact of Al literacy training.

In total, 56 academic articles were sourced that inform this study (see Table 2).

Table 2 Results of the Scoping Literature Review.

Available Selected (Title) Selected (Abstract)

EBSCOhost
“Al Literacy” 0 0 0
“Prompt
i L, 5 3 2
Engineering
“Digital Literacy” +
ot Y T g 0 0
Ageing Workforce
Scopus
“Al Literacy” 53 19 11
“p t
rompt 10 7 2
Engineering
“Digital Literacy” +
igrrat titeracy 55 34 22

“Ageing Workforce”
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Science Direct (Open

Access)
“Al Literacy” 31 12 12
“Prompt

mpt 1 0 0

Engineering
“Digital Lit "+
) |g|'a iteracy ) )8 8 .
Ageing Workforce

Total 183 83 56

Given the novelty of this subject, the scoping literature review may be too early to identify
emerging trends from the literature. However, given the wide interest in the topic, the above scan
has surfaced several relevant papers. Another limitation of the study follows from its concentration
on multidisciplinary studies. As indicated in Table 2, Ebscohost and Science Direct have published
limited papers related to Al literacy or Prompt Engineering, further emphasizing the topic's novelty.
Scanning technology-focused academic databases might potentially elicit additional relevant papers
linked to these keywords. However, these studies may lack relevance in an educational context.
Lastly, while providing a broad understanding of the research topic, the scoping review may not
offer the same level of rigour as a comprehensive systematic review.

As the study is prepared as a scoping literature review of secondary data, no application for
research ethics approval was required.

3. Literature Review
3.1 Key Al Literacy Competencies

Al literacy refers to one’s ability to understand and apply Al technologies. While Al is becoming
increasingly prevalent in the workspace, many workers have not understood its key competencies
[13]. As technology has developed, there has not been an extensive drive to define Al Literacy
properly. However, defining the necessary competencies is crucial as these technologies are
immersed in the workspace [21]. Yi argues that Al literacy provides a basis for constructing the
educational goals and content behind the Al training needed by the workforce [22]. This training
builds upon basic digital literacy training but not necessarily upon computational literacy, as the
user of the Al system need not be aware of the computational design of the system to be proficient.
Within the higher education space, it has been noted that some universities have developed Al
literacy training programs, but these programs have not been simplified for a general user [23].
Laupichler et al. confirm this view by describing the infancy of Al literacy training in adult education
[24]. Their analysis of the training offered highlighted the incorporation of non-essential
components focusing on issues such as the mechanics of machine learning, which may not be crucial
for developing a basic understanding of Al literacy.

The below table (Table 3) summarises the key concepts identified by authors who described Al
literacy competencies. These competencies provide trainers with a framework to develop Al literacy
training materials, potentially overcoming the difficulties noted by Laupichler et al. [24]. The Ng,
Leung, Chu, et al. and Long and Magerko [13] definitions dominate the literature, with several other
authors reflecting on these competencies [13, 21]. Their competencies are related considering Long
and Magerko’s question, ‘What is Al [13]?’ This question connects to knowing and understanding
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from Ng, Leung, Chu, et al. [21]. Similarly, how one applies Al relates to what one can do with it.
Understanding how Al works connects to Ng, Leung, Chu, et al. knowing and understanding, while
the question about how it should be used links to understanding the ethics of Al [21]. Ng, Leung,
Chu, et al. bring in how one evaluates an Al system and creates content using the system [21].
Southworth et al. build upon the Ng, Leung, Chu, et al. competencies and add a notion about
‘enabling Al’ [21, 23, 25]. This competency refers to understanding the knowledge and skills
underpinning the four previous Al literacy competencies. Thus to understand the Al literacy
competency, the learner may require basic digital literacy to consume the content needed to
develop knowledge about Al. Certain applications of Al might also require coding and data analysis,
and thus the learner may require an understanding of these concepts. Laupichler et al. introduce a
point related to critical reflection, which connects with evaluating the Al system as described by Ng,
Leung, Chu, et al. [21, 24, 25].

Table 3 Summary of Al Literacy Competencies.

Author Key Competencies
Long and Magerko What is Al? What can Al Do? How does Al work? How should Al be
(2020) used? [13]

Ng, Leung, S. K. W. Chu, Know & Understand, Apply Al, Evaluate and Create Al, Al Ethics [21,

et al. (2021) 25]
Functional Literacy (reading, writing, arithmetic), Social Literacy

Yi (2021) (Critical thinking, Social Practice), Technology Literacy (technological
intimacy, designing social future) [22]

Southworth et al.

(2023) Understand, Use, Evaluate, Ethically Navigate, and Enable Al [23]
“understand, use, monitor, and critically reflect on Al applications

Laupichler et al. (2022)  without necessarily being able to develop Al models themselves.”

[24]

However, Yi's framework differs from the other authors’ approach to Al literacy but shares
certain similarities [22]. Yi advocates for learners to possess the basic foundations of reading, writing
and arithmetic [22]. This foundation is linked to the enabling context referred to by Southworth et
al. [23]. Yi also describes the need for critical thinking related to Ng, Leung, Chu, et al. evaluation
competency [21, 22, 25]. In addition, Ng, Leung, Chu, et al. discuss needing the ability to create new
information, and Yi argues that ‘social practice’ involves understanding the social nature and norms
needed to judge the value of a system or output and then create new outputs [21, 22, 25]. Yi’s
analysis of technological intimacy relates to having the digital literacy needed to be proficient [22].
While Yi does not recognize this as a foundational requirement, it does relate to the point referred
to by Southworth et al. regarding enabling Al. Yi's last point about the capability to design a social
future is novel and not discussed by the other authors [22, 23]. Yi’s addition requires the learner to
envision a desired future, thereby understanding how a particular problem could be solved if the Al
system is employed appropriately. These competencies are summarised in Table 3.

In summarising these competencies, the Figure 1 synthesises these views.
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*Reading
e\Writing

s Arithmetic
eDigital Skills

Foundational Competencies

eUsing

Applicational Competencies «Creating

eEvaluating
sEthical Concerns

Evaluational Competencies

eUnderstanding the problem
*Visualising the solution

Figure 1 Synthesis of Al literacy competencies.

While digital skills are a foundational Al literacy competency, the crucial competencies needed
to be a proficient Generative Al user involve domain-specific creativity and knowledge. To be
proficient in using Generative Al systems, the user must understand such systems’ principles,
limitations and implications. This knowledge informs their ability to generate novel content. The
quality of the content depends on the quality and diversity of the input data used to prompt its
creation. A highly skilled prompter can evaluate the output and understand the ethical and legal
issues about data ownership, privacy and intellectual property [26]. In addition, the prompt
engineer needs industry and technical knowledge. They must also communicate well, analyze
problems, and design solutions constrained by available resources and personnel skills [27, 28]. It
was also noted that judging quality Al-generated output can be challenging. Content generated
through ChatGPT, for example, is often quite convincing and presented in an authoritative voice. A
good prompt engineer must be able to discern the quality of the output. The prompt engineer must
calibrate the prompt to better direct the large language model to produce reliable outputs [29].

3.2 Developing an Al Literacy Training Programme for Employees in the Late Stage of Their Careers

The launch of ChatGPT and other Al services will likely be the start of new Al services permeating
all aspects of our lives. Al systems are believed to augment the capabilities of all people who can
access these services, allowing them to achieve their aspirations [30]. Al is also defined as a science
or engineering capability that can be applied to solve problems across multiple sectors of the
economy. Given this opportunity, expanding Al literacy is crucial for the education sector, requiring
the development of Al education programs [31]. The limited literature on Al literacy and education,
covering its definition, optimal teaching methods and evaluation criteria, impedes how education
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systems can benefit from these tools. In addition, the school system cannot adapt its curricula to
the new technology without this analysis [32].

In basic education streams, like the K-12 education system in the United States, Al literacy has
started to be integrated through the “Al for K-12” program, which develops guidelines on students
in each grade should be exposed to and taught Al literacy [13]. This program has highlighted the
value of such training, providing students with an opportunity to imagine future applications of Al.
However, similar programs are needed in adult and higher education. These gaps in Al literacy
definitions translate into weaknesses in higher and adult education, creating confusion on how to
teach such matters to non-experts. These challenges point to a need for future research on how to
craft such programs to allow learners to grapple with Al technologies in a meaningful way [32].
Given the synthesis above of Al literacy competencies in Figure 1, these programs must integrate
technical knowledge, critical thinking and metacognitive skills, where the Al system user
understands the mechanics of prompting the system to produce the desired outputs [22]. This
variety of skills will require Al literacy training programming to adopt various pedagogical strategies.
Authors have described inquiry-based approaches, digital story writing, and student-Al
collaboration [31, 33, 34]. Digital story writing is an effective pedagogical approach that integrates
multiple media streams and employs disciplines from the arts and sciences [33]. A crucial element
of working with these tools involves utilizing creativity and emotional control to produce the most
effective results. Such training may be more complicated for younger learners, but adults may have
a better sense of self and control when applying such tools [34].

Outputs produced through Generative Al systems are also affected by one’s bias and sense of
fairness. Integrating lessons on the ethical usage of such tools is crucial, requiring Al literacy
program producers to integrate ideas on how Al can contribute to the social good. When producing
new content, learners must understand what constitutes poor usage, legal responsibilities and
intellectual property concerns [21]. In early 2023, these issues were widely debated and under legal
review in the United States. For instance, Al tools Stable Diffusion and Midjourney are engaged in a
copyright lawsuit from artists, claiming that these systems scraped art from online repositories
without their consent and trained their systems to mimic their artistic style [35]. This lawsuit
grapples with the meaning of artistic inspiration, which is difficult to define in legal terms. Future
research must explore the ethics of Generative Al, unpacking these ethical concerns.

Designing an Al literacy program also requires a deep understanding of what system users need
and expect and the limitations of the Al system in question. These systems need to integrate the
basics of Al, recognize the needs of the target group affected and present the program in a manner
that reduces anxieties about Al [36]. The skills needed for lesson design follow from digital story
writing skills, highlighting the need for the trainer to be proficient in creating digital content [33].
Further research is needed to explore the design considerations linked to Al literacy and tailor these
to the needs of late-career-stage workers.

In developing suitable Al literacy programs, there is a need to produce adequate learning
materials which users can access. Creating suitable scenarios to engage with an Al system can be
complex. The trainer must deeply understand the problem and recognize how to adapt the program
to the student’s needs. The trainer needs the ability to find relevant and suitable information
sources, synthesize the materials and evaluate their credibility. In addition, the trainer must be able
to pass on these skills to their learners [23, 31, 37].
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Ultimately, the skills needed to train learners in the intricacies of Al are nuanced. Passing these
abilities to a digitally averse generation of workers could be challenging. However, drawing from
literature on promoting digital literacy among a late-career-stage workforce, one can find strategies
to achieve this goal.

3.3 Strategies for Promoting Al Literacy among Late-Career-Stage Workers

Given that digital skills among the late-career-stage worker workforce exist on a spectrum, there
is a need to draw from digital literacy programs to develop a strategy for their adoption. A series of
strategies from the literature has emerged that could be employed to promote digital literacy and
may be adapted to developing Al literacy. Firstly, providing access to relevant technology and
equipment is a crucial first step [9, 38]. To amass basic digital skills, the learner needs the
opportunity to engage with the tool and build familiarity. Concerning Generative Al, the learner will
require an account to access the relevant service via the appropriate platform.

A second requirement for digital literacy provision involves formal training programs supported
by suitable mentors and coaches that enable late-career-stage workers to develop their digital skills
[39, 40]. Among low-income adults in the United States, it was found that providing mentors from
a similar socio-economic background to the learner helped build commitment to the training
program [41]. One-on-one mentoring was also helpful in contextualizing the training and allowed
trainers to break down digital training into different tiers that matched the late-career-stage
worker’s capabilities [42]. There was also merit in establishing formal training sessions with late-
career-stage workers who appreciated the structure offered by the trainers [43]. Such a structure
should remain beneficial in offering Al literacy training. However, it is unclear if offering training
using a non-human Al guide may be a hindrance or beneficial.

Creating a safe learning environment (the third strategy) is also essential in providing a
supportive environment that encourages learning and experimentation [38, 44]. Such spaces foster
a healthy environment conducive to completing assigned learning activities. Such an environment
allows the learners to trust the space and discuss shared experiences. This feeling of safety must
also transcend the digital boundary, allowing the learner to test ideas without concerns of failure or
ridicule [45]. Training scenarios that foster consequence-free play, help build the learner’s
confidence.

Another strategy that emerges from the literature involves co-creating ICT risk strategies with
the late-career-stage learner. Co-creation allows the learner to identify potential risks during the
training exercise and identify suitable mitigation strategies. Such strategizing builds confidence in
their digital tool use [9]. These risks are related to perceived technology risks and the social norms
associated with failure. However, by developing fictitious personas and scenarios, the learners could
work through problems and realize solutions [9].

As a fifth strategy, it becomes apparent that training programs must account for diversity.
Programs must be adapted to the needs and preferences of different learners [9]. In addition,
knowledge sharing isimproved where there is greater diversity in the group [9]. This diversity relates
to socio-economic and cultural backgrounds and digital proficiency [46]. This strategy also ties in
with the first strategy related to digital access. Thus, inclusive practices are needed to ensure these
learners have consistent access to the Al system [47-49].
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Beyond organizational strategies, there is also a need to examine the relevant structural and
content-related requirements for an Al literacy training program. Fostering problem-solving skills is
crucial, which requires developing their ability to identify, analyze and resolve problems [50].
Developing these skills builds analytical thinking and helps the late-career-stage learner identify how
to apply the tool to solve their problem [48]. Within a Generative Al context, the late-career-stage
learner may need to confront large amounts of information and practical problem-solving abilities
to find a solution.

In addition, these training programs must foster critical thinking skills. When contending with
large quantities of information, the learner must apply their mind to evaluate the returned content
and make assessments based on the ethical implications of the content. Thus, the training program
needs to teach or leverage the late-career-stage learner’s socio-technical framing of the complexity
of the subject matter [32]. This framing is a central concern and is difficult to teach. Rigid training
programs may be unable to construct such an ability. Such abilities are developed over years of
experience in a particular field. Crucially, the trainer must recognize that the training program
cannot supersede the lived bodily experiences that allow late-career-stage employees to make well-
informed decisions [41].

Lastly, technology rapidly evolves, requiring the workforce to adapt to it. Stereotypical views on
late-career-stage workers suggest that they are resistant to rapid change. The Al space is likely to
evolve more rapidly than the technology space, and the workforce is encouraged to keep pace with
it and develop a relationship with it. This view opposes treating the Al service as a tool [51].
Recognizing these changes, Al training programs must foster learning agility that promotes
adaptability and familiarity with new technological environments [48, 52, 53].

4, Discussion

Al and Generative Al, in particular, are expected to become more pervasive across industries
impacting technology and non-technology sectors. The above literature review reveals the key Al
literacy competencies, crucial components of Al literacy training programs, key strategies for rolling
out such programs among late-career-stage workers and the potential impact that Al literacy
training may have on this population group. The challenges and successes that late-career-stage
workers experienced concerning digital literacy training offer some insights into offering them Al
literacy training. The key difference is the value such training may offer the experienced late-career-
stage worker.

The literature review also confirms the alighment between the competencies needed to act as a
prompt engineer and the skills developed by experienced and late-career-stage workforce members.
With greater experience, these workers have developed deep insights into their industry and
particular domain. Domain-specific knowledge is crucial when calibrating the relevant prompt to
produce content using a Generative-Al system. Digital skills training can provide these workers with
the foundational competencies to operate Generative-Al systems. However, in addition to these
skills, there is a need for applicational and evaluation competencies whereby the worker can use
these systems, generate content and then evaluate the results’ usefulness, relevance and reliability.
In this regard, the worker requires a vision of the desired output and can craft the necessary
prompts to produce this visualization.
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Developing and nurturing the relevant competencies for Generative Al has been a challenge. This
challenge stems from an unclear Al literacy definition, let alone an unclear Generative Al literacy
definition. Different authors have attempted to define Al literacy and identity the relevant
competencies. The Ng, Leung, Chu, et al. and Long and Magerko definitions are the most commonly
cited, while Yi's framework differs but shares certain similarities [13, 21, 22]. While the definitions
of Al literacy vary, there may be an assumption of what constitutes Al literacy, with little reference
to the literature.

The review of digital literacy training impacting the late-career-stage workforce literature reveals
a positive relationship. The increased knowledge of technology and digital skills promotes their
contribution to the digital economy. Their training and access to digital infrastructure have provided
the late-career-stage digital user greater autonomy in their participation in the digital economy [11].
Accordingly, state investments in digital infrastructure allow early and late-career-stage digital users
to strengthen their digital competencies [39]. Public facilities, like libraries, have also been found to
offer safe spaces for digital literary training, allowing trainers and learners access to public digital
infrastructure. Libraries were also appreciated by these learners who had frequently visited such
locations [44]. To advance Al literacy, digital users require access to Al infrastructure, such as cloud
infrastructure, basic digital infrastructure and online Al learning platforms, to become proficient in
using Al services. These platforms allow late-career-stage learners to access Al learning materials
and provide a collaborative and supportive environment that teaches learning [52].

Older beneficiaries of digital literacy training recount the value of their training, noting that
various services can only be accessed online. More often, their digital literacy becomes necessary
to be productive in the modern age [44]. Digital literacy training has also taught late-career-stage
learners to find and evaluate information. These are crucial professional skills required in most
industries, not just the information technology sector [39]. By improving the digital literacy of late-
career-stage workers, the training also boosted their life satisfaction, as the worker could play a
more crucial role in their respective organizations [40, 54].

The Al age may already be upon us, particularly as we note how Al technology and services have
become more pervasive and influential in society. This transition toward Al will require a new set of
professional skills needed to create and share Al-generated content [55]. The impacts experienced
by late-career-stage workers as they underwent digital literacy training could apply to Al literacy
provision. Al literacy training could further contribute to the life satisfaction of late-career-stage
workers if their proficiency with Generative Al tools allows them to play more strategic roles within
their respective firms. These tools could automate repetitive tasks, allowing them to focus on
higher-level strategic thinking and decision-making, thereby aiding their sense of fulfillment [56].

Given this discussion, the key findings related to the study’s research questions are outlined in
Table 4.

Table 4 Main findings of the study per research question.

Research Questions Main Findings

What are the key Al literacy e Employers should integrate domain-specific knowledge
competencies that must be into their Al literacy training programmes, helping late-
developed among late- career-stage workers to calibrate their promptsin a
career-stage workers? training environment.
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e Late-career-stage workers need opportunities to engage
Generative Al systems, developing their application and
evaluation competencies during training. Such
opportunities will develop their ability to generate content
and determine the reliability of the output.

e Al literacy programmes must integrate domain-specific
knowledge, critical thinking and metacognitive skills.

e Workers need an opportunity to reflect and critically
evaluate the output content.

e Al literacy programme structuring can draw from digital
literacy programmes on developing appropriate learning
platforms and collaborative environments.

e Late-career-stage workers will benefit from an enhanced
strategic role within their companies, contributing to
higher-level strategic decision-making.

e These workers will gain a sense of fulfilment, seeing the
product of their life experience, guiding the utilisation of
Al tools.

e Through Natural Language Processing, the late-career-
stage worker is a more direct participant in the digital
economy.

How should Al literacy
training programs be
structured to benefit late-
career-stage workers?

What might the potential
impact of Al literacy training
be on late-career-stage
workers?

5. Conclusions

As the digital economy expands, businesses realize the growing significance of Al literacy training.
However, many industries have yet to fully grasp the rapid emergence of Generative Al technologies
and their potential benefits for their workforce. While some employees are apprehensive that Al
technologies may render their skills outdated, inadequate attention has been given to the valuable
insights and knowledge these tools can provide businesses.

Late-career-stage workers are often overshadowed by their younger counterparts, who possess
more recent qualifications or knowledge of the latest popular tools. However, Generative-Al tools
have become intuitive and respond well to natural language. The reduced technical complexity
makes basic literacy, digital literacy, and business knowledge powerful enablers to extract desired
content from Generative-Al systems.

Previously, digital literacy may have been a barrier to the older workforce's participation in the
digital economy. But with the advent of Generative-Al systems, Al literacy training can empower the
late-career-stage worker, enabling them to participate more strategically in the digital economy.
This change emphasizes the importance of business knowledge in the labor market, allowing late-
career-stage workers to develop their Al literacy and take advantage of this moment.

This study reveals that the Al literacy programs for late-career-stage workers must include
domain-specific knowledge, requiring employers to devise custom programs unique to their
environment. Integrating such knowledge will teach workers to apply generative Al tools and
evaluate the subsequent output. These programs must also develop critical thinking and
metacognitive skills. Such Al literacy training for the late-career-stage worker yields benefits beyond
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career advancement. Empowered with this training, late-career-stage workers will have added
opportunities to access strategic roles in their companies, further contributing to their sense of
fulfillment. Their increased participation in the digital economy can benefit society as a whole. As
more late-career-stage workers contribute to the digital economy, their diverse perspectives can
lead to innovative business solutions and outcomes, contributing to economic growth.

Despite these benefits, further research is needed to identify the most effective ways of
delivering Al literacy training to late-career-stage workers. Additionally, new research should
explore the barriers preventing older workers from accessing Al literacy training and how to
overcome them.

With Al literacy, late-career-stage workers can become strategic participants in the digital
economy, benefiting themselves, their employers, and the economy as a whole. Ultimately, Al
literacy training can rejuvenate the contribution of the older workforce to the digital economy.
Future research should continue to explore this area to optimize the benefits of Al literacy training
for the older workforce.

Author Contributions

The author is the sole contributor to this article.
Competing Interests

The author declares that no competing interests exist.
References

1. Crisara M. ChatGPT is a ‘Very Sophisticated Guessing Engine’ that probably won’t steal your job
[Internet]. New York: Popular Mechanics; 2023. Available from:
https://www.popularmechanics.com/technology/a42733497/how-does-chatgpt-work/.

2. McKinsey & Company. What is generative Al? [Internet]. Hong Kong: McKinsey & Company;
2023. Available from:  https://www.mckinsey.com/featured-insights/mckinsey-
explainers/what-is-generative-ai.

3. Lane M. The impact of Al on the labour market: Is this time different? [Internet]. Paris: OECD.AIl
Policy Observatory; 2021. Available from: https://oecd.ai/en/wonk/impact-ai-on-the-labour-
market-is-this-time-different.

4. Organisation for Economic Cooperation and Development. Artificial Intelligence and
Employment. New Evidence from Occupations Most Exposed to Al [Internet]. Paris: Policy Brief
on the Future of Work; 2021. Available from: https://www.oecd.org/future-of-work/reports-
and-data/Al-Employment-brief-2021.pdf.

5. Agrawal A, Gans JS, Goldfarb A. Artificial intelligence: The ambiguous labor market impact of
automating prediction. J Econ Perspect. 2019; 33: 31-50.

6. Xuezhao L. How Al might create more work opportunity [Internet]. New York: Forbes; 2018.
Available from: https://www.forbes.com/sites/lanxuezhao/2018/06/06/how-ai-might-create-
more-not-less-work-opportunity/?sh=1be3af365699.

7. Blazi¢ BJ, Blazi¢ Al. Overcoming the digital divide with a modern approach to learning digital
skills for the elderly adults. Educ Inf Technol. 2020; 25: 259-279.

Page 14/18



OBM Geriatrics 2023; 7(3), doi:10.21926/obm.geriatr.2303243

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Steelman KS, Tislar KL, Ureel LC, Wallace C. Breaking digital barriers: A social-cognitive approach
to improving digital literacy in older adults. Proceedings of HCI International 2016—Posters'
Extended Abstracts; 2016 July 17-22; Toronto, Canada. Cham: Springer.

Sheahan J, Hjorth L, Figueiredo B, Martin DM, Reid M, Aleti T, et al. Co-creating ICT risk
strategies with older Australians: A workshop model. Int J Environ Res Public Health. 2022; 20:
52.

Hargittai E, Dobransky K. Old dogs, new clicks: Digital inequality in skills and uses among older
adults. Can J Commun. 2017; 42: 195-212.

Tirado-Morueta R, Rodriguez-Martin A, Alvarez-Arregui E, Ortiz-Sobrino MA, Aguaded-Gémez
JI. Determination of Internet appropriation by older people through technological support
services. New Media Soc. 2023; 25: 1065-1086.

Sallati C, Schiitzer K. Development of smart products for elders within the Industry 4.0 context:
A conceptual framework. Procedia CIRP. 2021; 100: 810-815.

Long D, Magerko B. What is Al literacy? Competencies and design considerations. Proceedings
of the 2020 CHI conference on human factors in computing systems; 2020 April 25-30; Honolulu,
HI, USA. New York: Association for Computing Machinery.

Business in the community. Missing link an ageing workforce in the digital era: Older workers,
technology and skills [Internet]. London: The prince’s responsible business network; 2017.
Available from: https://www.instecho.com/wp-content/uploads/2020/03/BITC-age-report-
MissingLinkAnageingworkforceinthedigital-era-reportOlderworkerstechnologyandskills-
Mar20.pdf.

VARTEC Inc. What is generative Al and how it could aid your business [Internet]. Chicago:
VARTEC Inc.; 2023. Available from: https://www.linkedin.com/pulse/what-generative-ai-
how-could-aid-your-business-varteq/.

Sidley S. New species of employment: Artificial intelligence spawns the emergence of the
prompt engineer [Internet]. Cape Town: Daily Maverick; 2023. Available from:
https://www.dailymaverick.co.za/article/2023-02-19-new-species-of-employment-artificial-
intelligence-spawns-the-emergence-of-the-prompt-engineer/.

Anthropic. Prompt engineer and librarian [Internet]. San Francisco, CA: Anthropic; 2023.
Available from:
https://www.indeed.com/viewjob?jk=695910cd1453a618&tk=1gpsklov6k6qd803&from=serp
&vjs=3.

Briner RB, Denyer D. Systematic review and evidence synthesis as a practice and scholarship
tool. In: Oxford Handbook of Evidence-Based Management. Oxford: Oxford University Press;
2012. pp. 112-129.

Moher D, Liberati A, Tetzlaff J, Altman DG, Prisma Group. Preferred reporting items for
systematic reviews and meta-analyses: The PRISMA statement. PLoS Med. 2009; 6: e1000097.
Munn Z, Peters MD, Stern C, Tufanaru C, McArthur A, Aromataris E. Systematic review or
scoping review? Guidance for authors when choosing between a systematic or scoping review
approach. BMC Medical Res Methodol. 2018; 18: 143.

Ng DT, Leung JK, Chu KW, Qiao MS. Al literacy: Definition, teaching, evaluation and ethical issues.
Proc Assoc Inf Sci Technol. 2021; 58: 504-509.

Yi Y. Establishing the concept of Al literacy. JAHR. 2021; 12: 353-368.

Page 15/18



OBM Geriatrics 2023; 7(3), doi:10.21926/obm.geriatr.2303243

23.

24.

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Southworth J, Migliaccio K, Glover J, Reed D, McCarty C, Brendemuhl J, et al. Developing a
model for Al across the curriculum: Transforming the higher education landscape via innovation
in Al literacy. Comput Educ. 2023; 4: 100127.

Laupichler MC, Aster A, Schirch J, Raupach T. Artificial intelligence literacy in higher and adult
education: A scoping literature review. Comput Educ. 2022; 3: 100101.

Ng DT, Leung JK, Chu SK, Qiao MS. Conceptualizing Al literacy: An exploratory review. Comput
Educ. 2021; 2: 100041.

Boden MA. Creativity and artificial intelligence. Artif Intell. 1998; 103: 347-356.

Liu J, Liu A, Lu X, Welleck S, West P, Le Bras R, et al. Generated knowledge prompting for
commonsense reasoning. Proceedings of the 60th Annual Meeting of the Association for
Computational Linguistics; 2022 May; Dublin, Ireland. Paris: Association for Computational
Linguistics.

Wei J, Wang X, Schuurmans D, Bosma M, Ichter B, Xia F, et al. Chain-of-thought prompting elicits
reasoning in large language models [Internet]. San Francisco Bay Area: Silicon Valley; 2022.
Available from: http://arxiv.org/abs/2201.11903.

Ye X, Durrett G. The unreliability of explanations in few-shot prompting for textual reasoning
[Internet]. Ithaca: Cornell University; 2022. Available from: http://arxiv.org/abs/2205.03401.
Anderson J, Rainie L. Artificial intelligence and the future of humans [Internet]. Washington,
D.C., USA: Pew Research; 2018. Available from:
https://www.pewresearch.org/internet/2018/12/10/artificial-intelligence-and-the-future-of-
humans/.

Yang W. Artificial Intelligence education for young children: Why, what, and how in curriculum
design and implementation. Comput Educ. 2022; 3: 100061.

Howard SK, Swist T, Gasevic D, Bartimote K, Knight S, Gulson K, et al. Educational data journeys:
Where are we going, what are we taking and making for Al? Comput Educ. 2022; 3: 100073.
Ng DT, Luo W, Chan HM, Chu SK. Using digital story writing as a pedagogy to develop Al literacy
among primary students. Comput Educ. 2022; 3: 100054.

Su J, Yang W. Artificial intelligence in early childhood education: A scoping review. Comput Educ.
2022; 3: 100049.

Vincent J. Al art tools stable diffusion and midjourney targeted with copyright lawsuit [Internet].
New York: The Verge; 2023. Available from:
https://www.theverge.com/2023/1/16/23557098/generative-ai-art-copyright-legal-lawsuit-
stable-diffusion-midjourney-deviantart.

Maitz K, Fessl A, Pammer-Schindler V, Kaiser R, Lindstaedt S. What do construction workers
know about artificial intelligence? An exploratory case study in an Austrian SME. Proceedings
of Mensch und Computer; 2022 September 4-7; Darmstadt, Germany. New York: ACM.
Leichtmann B, Humer C, Hinterreiter A, Streit M, Mara M. Effects of explainable artificial
intelligence on trust and human behavior in a high-risk decision task. Comput Hum Behav. 2023;
139: 107539.

Tham J, Duin AH, Veeramoothoo SC, Fuglsby BJ. Connectivism for writing pedagogy: Strategic
networked approaches to promote international collaborations and intercultural learning.
Comput Compos. 2021; 60: 102643.

Siddoo V, Sawattawee J, Janchai W, Thinnukool O. An exploratory study of digital workforce
competency in Thailand. Heliyon. 2019; 5 e01723.

Page 16/18



OBM Geriatrics 2023; 7(3), doi:10.21926/obm.geriatr.2303243

40.

41.

42.

43,

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Hunsaker A, Nguyen MH, Fuchs J, Karaoglu G, Djukaric T, Hargittai E. Unsung helpers: Older
adults as a source of digital media support for their peers. Commun Rev. 2020; 23: 309-330.
Seo H, Erba J, Altschwager D, Geana M. Evidence-based digital literacy class for older, low-
income African-American adults. J Appl Commun Res. 2019; 47: 130-152.

Ngiam NH, Yee WQ, Teo N, Yow KS, Soundararajan A, Lim JX, et al. Building digital literacy in
older adults of low socioeconomic status in Singapore (Project Wire Up): Nonrandomized
controlled trial. ) Med Internet Res. 2022; 24: e40341.

Pihlainen K, Korjonen-Kuusipuro K, Karna E. Perceived benefits from non-formal digital training
sessions in later life: Views of older adult learners, peer tutors, and teachers. Int J Lifelong Educ.
2021; 40: 155-169.

Barrie H, La Rose T, Detlor B, Julien H, Serenko A. “Because I’'m old”: The role of ageism in older
adults’ experiences of digital literacy training in public libraries. J Technol Hum Serv. 2021; 39:
379-404.

Steelman KS, Tislar KL, Ureel LC, Wallace C. Eliciting best practices in digital literacy tutoring: A
cognitive task analysis approach. Proceedings of Human Aspects of IT for the Aged Population.
Aging, Design and User Experience. ITAP 2017. Lecture Notes in Computer Science; 2017 July 9-
14; Vancouver, BC, Canada. Cham: Springer.

Page M, Pool L, Crick M, Leahy R. Empowerment of learning and knowledge: Appreciating
professional development for registered nurses in aged residential care. Nurse Educ Pract. 2020;
43:102703.

Tirado-Morueta R, Rodriguez-Martin A, Alvarez-Arregui E, Ortiz-Sobrino MA, Aguaded-Gémez
JI. The digital inclusion of older people in Spain: Technological support services for seniors as
predictor. Ageing Soc. 2023; 43: 1409-1435.

Flores E, Xu X, Lu Y. A reference human-centric architecture model: A skill-based approach for
education of future workforce. Procedia Manuf. 2020; 48: 1094-1101.

Karna E, Aavikko L, Rohner R, Gallistl V, Pihlainen K, Miiller C, et al. A multilevel model of older
adults’ appropriation of ICT and acquisition of digital literacy. Int J Environ Res Public Health.
2022; 19: 15714.

Fraillon J, Ainley J. The IEA international study of computer and information literacy [Internet].
Hamburg: ACER; 2013. Available from: http://cms.education.gov.il/NR/rdonlyres/A07C37A9-
8709-4B9B-85C0-63B9D57F1715/167512/ICILSProjectDescriptionl.pdf.

Justice C. Embracing the rapid pace of Al [Internet]. Cambridge: MIT technology review; 2021.
Available from: https://www.technologyreview.com/2021/05/19/1025016/embracing-the-
rapid-pace-of-ai/.

Sharma M, Luthra S, Joshi S, Kumar A. Implementing challenges of artificial intelligence:

Evidence from public manufacturing sector of an emerging economy. Gov Inf Q. 2022; 39:
101624.

Smart Nation and Digital Government Office. Smart Nation: The Way Forward. Sndgo, no.
November: 1-34. 2018. Available from:
https://www.smartnation.gov.sg/files/publications/smart-nation-strategy-nov2018.pdf.

Kim HS, Kim JS, Lee KY. The effect of digital literacy in the elderly on life satisfcation: Focusing
on depression and social participation [Internet]. Gerontechnology; 2022. Available from:
https://search.bvsalud.org/global-literature-on-novel-coronavirus-2019-
ncov/resource/pt/covidwho-2201290.

Page 17/18



OBM Geriatrics 2023; 7(3), doi:10.21926/obm.geriatr.2303243

55. Firth-Butterfield, K, Toplic L, Anthony A, Reid E. Without universal Al literacy, Al will fail us
[Internet]. Colonie: World Economic Forum; 2022. Available from:
https://www.weforum.org/agenda/2022/03/without-universal-ai-literacy-ai-will-fail-us/.

56. Silverman K. 3 lessons for living with generative Al [Internet]. Colonie: World Economic Forum;
2023. Available from:  https://www.weforum.org/agenda/2023/02/3-lessons-living-with-

generative-ai/.

Page 18/18



