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Artificial Intelligence in Health

Abstract
With the rapid and accelerating advancement of generative artificial intelligence 
(AI), research is lagging on how to ensure that the health workforce becomes and 
stays AI-literate. This paper describes a way forward specifically toward establishing 
an AI-augmented curriculum within global health workforce education. By global 
health workforce education, we refer to the academic staff or faculty and students 
in medicine, nursing, global public health, and other health science fields. AI, unlike 
other technological advancements, is constantly changing. Therefore, the adoption 
of specific tools for health workforce education has to be analyzed in the context 
of the educational setting for shaping a sustainable and equitable AI-augmented 
global health workforce curriculum. This necessitates an integration of AI algorithmic 
literacy within academic curricula. In this paper, we propose the algorithmic literacy 
framework (ALF) for global health workforce education to address individual and 
organizational readiness. At the individual level, ALF examines one’s knowledge 
of and skills needed to implement AI within the context of their respective health 
education expertise. At the organizational level, ALF examines readiness across five 
areas: infrastructure and support systems, institutional support, Information and 
Communications Technology technical expertise, student engagement, faculty 
engagement, and analytics technical expertise. ALF offers universities and health 
workforce training institutions a way of organizing their approach to algorithmic/
AI literacy readiness that embraces their organization’s values and, at the same time, 
urging them to act.
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education; Global public health

1. Introduction
Artificial Intelligence (AI) algorithms drive our everyday lives, operating in the 
background and providing personalized services as we interact with our devices and 
apps. While algorithms make significant and positive contributions to society, they often 
lack transparency.1 Driven by big data and influenced by social, cultural, political, and 
commercial factors, algorithms have also become powerful gatekeeping tools resulting 
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in a changed information landscape that humans have 
to learn to navigate anew.2,3 Within health workforce 
education, learning to navigate the algorithmic/AI-driven 
systems is a must, given the increasing use of AI algorithmic 
solutions in clinical practice. Yet, healthcare professionals 
are generally not trained to cope with the proliferation of 
AI technology in their fields.4 In addition, with the rapid 
advancement of AI, research is lagging behind in helping 
health workforce educators understand what they need 
to advance their own AI algorithmic literacy, and how to 
incorporate AI algorithmic literacy within global health 
workforce education. Our previous AI in global health 
workforce education research proposed a community 
of practice (CoP) model for engaging stakeholders from 
across disciplines to advance AI algorithmic literacy.5 
In this paper, we focus on the curricular considerations 
related to AI algorithmic literacy at the organizational and 
individual levels.

2. Why the need for an AI/algorithmic 
literacy framework (ALF)? Why does 
this need to be done for global health 
workforce education?
AI Algorithmic literacy has been defined as, “the capacity 
and opportunity to be aware of both the presence and 
impact of algorithmically driven systems and to crystalize 
this understanding into a strategic use of these systems to 
accomplish said goals.”6,p.339-343 Algorithmic literacy addresses 
“basic competencies to know and understand, use and apply, 
as well as evaluate and create AI,”7,p.9 and therefore equips one 
with “the functioning, and the consequences of algorithms’ 
use.”8,p.1 Health workforce educators and trainees that are 
“without algorithmic awareness may be disadvantaged 
by missing out on important information that is not 
prioritized for them.”9,p.12 Those with more advanced levels 
of algorithmic literacy “have an understanding of the impact 
of algorithm-based systems,” and therefore have a higher 
advantage in this era of generative AI boom for shaping a 
sustainable and equitable generative AI-augmented global 
health workforce curriculum.10

With the advancements in computing, generative AI 
has become possible and shows up in our digital everyday 
life8 in apps such as ChatGPT, Dalle-E, GROK, and 
Gemini, which are used to generate new content, including 
audio, code, images, text, simulations, and videos.11 The 
algorithms used, however, even if generated by humans, 
“are generally invisible – often referred to as “black box” 
constructs, as they are not evident in user interfaces and 
their code is usually not made public,”9,p.12 and “tackling the 
challenge presented by AI algorithms, demands not only 
technical sophistication, but also an understanding of and 

interest in societal impacts.”9,p.4 Engaging in dialogue about 
issues related to ethical uses and data privacy, university 
partnerships, and data governance principles is critical to 
encourage adoption of the AI technologies with care to 
serve health workforce education.12,13

Global higher education institutions are now facing a 
challenge within the health workforce education curricula 
that is complex, multifaceted, and has no ready solutions. 
AI, unlike other technological advancements, is unique 
in that it is constantly changing and therefore adoption 
of specific tools for health workforce education has to be 
analyzed in context for further action on a continuous basis. 
Due to the multifaceted nature of the challenge, potential 
changes in curricula to integrate algorithmic literacy 
necessitate breaking down disciplinary silos, especially 
ones that may exist between health workforce education 
and the computer science departments. We are therefore 
proposing an algorithmic/AI literacy framework designed 
for adaptive change within organizations beginning with 
an individual’s self-awareness and an examination of their 
knowledge and skills within their professional context 
to determine organizational readiness and determine 
the adaptive actions needed to move the organizational 
priorities forward.

In the following section, we describe the ALF for 
global health workforce education. Because the framework 
emphasizes readiness, it can be used across different 
contexts and therefore meets the needs of the individuals 
and organizations where they are at.

3. Algorithmic/AI literacy framework for 
global health workforce education
ALF builds on work that we conducted in relation to the 
adoption of eLearning in resource-constrained settings,14 
that enables organizations to examine where they are and 
where they want to go across five areas: infrastructure and 
support systems, institutional support, Information and 
Communications Technology (ICT) technical expertise, 
student engagement, and faculty engagement. With the 
spread of AI, we have expanded the eLearning model 
to include analytics technical expertise (ATE), which 
provides insights on how AI works and how it can be used 
by those who are not experts in data science and computer 
science. Having such expertise within an organization 
enables organizational readiness to tackle the complexities 
of how we learn and work with AI now and in the future.

3.1. Organizational readiness parameters: Assessing 
factors that influence an organization’s readiness

Figure 1 shows the key components within a funnel (the 
organization) for assessing organizational readiness 
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related to AI-related activities. Given that decisions 
regarding strategy happen in the context to the broader 
organizational needs and priorities, we propose taking the 
initial step through an examination of an organization’s 
readiness to integrate AI-related efforts as part of its 
ecosystem. In recent surveys conducted by industry and 
non-profit professional organizations,15-17 lack of talent 
to develop and implement AI solutions, and the cost or 
lack of investment by the organizations for ensuring a 
sustainable and flexible technology ecosystem, were the 
primary factors influencing readiness.

Thus, what are some key questions related to 
organizational readiness and specifically to the categories 
identified in Figure 1?17-21

3.1.1. Institutional support

•	 What support does senior leadership of the 
organization offer related to the use of AI? Is it an 
organizational priority?

•	 Are there clear AI governance guidelines?
•	 What are the organizational culture and direction 

related to AI-related activities? For example, where 
does the organization stand regarding deepfakes?

•	 How flexible is the organization in terms of its 
hiring given that there may be needs that are not yet 
known?

3.1.2. Infrastructure and support systems

•	 What approaches and technologies do the 
organizations deploy to address model operations?

•	 How does the organization manage risk and security 
related to AI?

•	 How reliable are the cryptographic architectures being 
used? Should these changes?

3.1.3. ICT Technical expertise

•	 What is the organization’s ICT technical expertise? 
Are there gaps?

•	 Is there a framework for evaluating AI technologies 
for possible adoption?

3.1.4. ATE

•	 What is the organization’s ATE? What is missing?
•	 What is the organization’s approach to data 

management? What about hallucination management, 
which is the model, trained on appropriate data?

3.1.5. Faculty and student engagement

•	 Are there opportunities within the organization for 
experimentation in relation to new technologies? If 
yes, are these opportunities incentivized?

•	 What are the perceived risks associated with AI within 
the organization?

•	 What resources are available for both faculty and 
students to use AI tools responsibly?

•	 When should AI be used and when should it not be 
used?

•	 Who are the change agents to build working relationships 
across disciplinary silos?

At this point in its development, ALF is conceptualized 
as a readiness framework at both the organizational 
and individual levels. Figure  1 shows key components 
that influence the organizational level, while Figure  2 
highlights the individual level and was formulated based 
on a review of several emerging digital literacy models.22-25 
It demonstrates how an individual’s learning progression 
would flow from Awareness to Knowledge to Applied 
Innovation toward Expertise.

3.2. Individual readiness parameters: Assessing 
factors that influence an individual’s readiness

We have identified key questions to guide and support 
individual readiness. The questions can be used to 
assess readiness at the onset of an engagement and as an 
instrument for assessing the development of that readiness 
throughout multiple engagements. By engagements, we 
mean the activities designed to support individuals in 
deepening their knowledge and skills related to AI within 
an organization. The section that follows on implementing 
ALF describes an engagement with activities that focus on 
dialogue and the development of a CoP.

The key questions shown in Figure 2 are as follows:

3.2.1. Awareness

•	 How is AI influencing my work?
•	 How can AI help me in my work?

Figure 1. Expanded eLearning components for organizational readiness 
in integrating artificial intelligence
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3.2.2. Knowledge

•	 How does AI work?
•	 What are the common AI tools utilized in my 

discipline?
•	 How do I stay informed?

3.2.3. Applied innovation

•	 What aspect of my work could I potentially improve 
with AI?

•	 How do I go about it? “How do I know that the AI I 
am thinking of buying is the right AI for me and for my 
organization?”.21

•	 What did I find out?

3.2.4. Expertise

•	 What are some ways that I can deepen my knowledge 
and skills in AI?

•	 How can I help others learn?

4. Discussion
ALF encourages collaboration through conversations 
and multi-stakeholder dialogue to create an alignment 
of direction at both organizational and individual levels. 
One of the major challenges in universities is the limited 
cross-fertilization of knowledge and skills between the 
global public health departments, for example, and the 
computer science departments.5 Moreover, globally, those 
who are at the forefront of medicine/public health often 
do not work together and do not use the same vocabulary 
with computer science/AI specialists, and vice versa.5 It 
is imperative to create, at the undergraduate, graduate, 
and doctoral levels, cross-discipline curricula between 
the medical/global public health departments and the 
computer science departments focused on AI readiness. 
These joint curricula would include a customized-to-the-
university curriculum.

Implementing ALF within universities sustainably 
should follow a CoP model so that the five structural pillars 

of a CoP (governance, project management, partnership, 
stakeholder engagement, and outreach) are accounted 
for.5 Our previous research5 includes an example of an 
operational blueprint for each of the five pillars to enable 
ease in implementation and we continue to elaborate 
on ALF through the development of guidance for 
implementation in specific contexts, primarily in resource-
constraint settings.

Because ALF is conceptualized and designed as a 
readiness framework, each university could utilize it to 
meet the current needs of their stakeholders (academic 
staff, faculty, and students). With this in mind, ALF 
provides guidance on developing such curricula so 
that AI readiness can be trained within medical/global 
public health departments. Doing so would increase 
opportunities for collaboration as faculty and students 
would be equipped to communicate ideas and projects 
with their computer science/AI counterparts. For 
example, for an organizational readiness assessment, ALF 
recommends a mixed approach starting with a survey 
of key questions related to Figure  1, followed by a site 
visit by experts from peer institutions to discuss and 
recommend areas of enhancement as needed while at the 
same time offering technical assistance. The survey can 
be customized by each organization to address the areas 
of perceived need. The site visit would include interviews 
and focus groups with faculty, staff, and students. In 
addition, a set of presentations by key stakeholders in each 
of the areas of focus would enable sharing of expertise. 
For individual readiness, ALF includes a workshop series 
focusing on Awareness, Knowledge, Applied Innovation, 
and Expertise, as shown in Figure 2. The workshop series 
design provides participants with guidance to be able to 
offer similar workshops in their own context.

However, for ALF to be implemented successfully, it 
needs to have a solid foundation within a CoP that is staffed 
appropriately to manage the readiness efforts.25 While our 
future research efforts expand ALF to enable organizations 

Figure 2. Algorithmic literacy framework for individual readiness supported by organizational readiness
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to operationalize it within their own contexts, the need 
for resources, both financial and human, to manage the 
implementation of such an initiative in academic contexts 
is a must. There lies the main limitation that can only be 
addressed by senior leadership within organizations.

5. Conclusion
The path for incorporating ALF for global health workforce 
education is about organizational and individual readiness. 
This paper expands our earlier global work on utilizing 
CoP among global health/public health communities and 
those working in AI arenas, as a way of managing change 
within organizations. AI algorithms are progressively 
transforming the human experience, especially our 
interactions in businesses, governmental affairs, education, 
and entertainment. As a result, people are and will continue 
to see the outside world, in a sense, through the lens of 
AI algorithms. Yet, formal health workforce education is 
sluggish at adapting to changes, thus taking a slow pace 
to enable its stakeholders ready for the new algorithmic 
future. One of the largest barriers to readiness and 
innovation is the lack of collaboration across disciplinary 
silos. ALF offers universities and health workforce 
training institutions a way of organizing their approach 
to algorithmic/AI literacy readiness that embraces their 
organization’s values and, at the same time, urging them 
to act.
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