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Abstract

Data storytelling combines communication and visualization techniques with

storytelling principles to convey insights meaningfully and engagingly. This

paper introduces the AI-DIKW framework, an extension of the Story Data–
Information–Knowledge–Wisdom (S-DIKW) hierarchy, designed to support

the co-creation of data-driven stories by combining human expertise with Gen-

erative AI. The AI-DIKW framework extends the S-DIKW model through the

application of the journalistic 5-Ws, which guide Generative AI to provide con-

sistent and contextually relevant outputs. This study describes how Generative

AI can contribute to the iterative construction of a story's key components

while ensuring alignment with ethical principles. Applying Generative AI at

the AI-Data stage involves extracting insights from the data. Applying Genera-

tive AI at the AI-Information stage means enriching the insight with relevant

context, while at the AI-Knowledge stage, Generative AI helps the data story-

teller to enrich the story with meaningful next steps, anchored to a selected

ethical framework. Finally, at the AI-Wisdom stage, Generative AI helps the

data storyteller to tailor the story to specific audiences. At each stage of the AI-

DIKW framework, Generative AI acts as a co-designer that helps the data sto-

ryteller to frame and edit the story. The article also describes a case study that

applies the concepts described practically.

1 | INTRODUCTION

Information science organizes, processes, and communi-
cates data, information, and knowledge. As information
environments become increasingly complex, new technolo-
gies, including Generative Artificial Intelligence (AI), offer
transformative potential in how insights are extracted,
structured, and presented (Gozalo-Brizuela & Garrido-
Merchan, 2023). Generative AI has already been applied to
different domains, including education (Zapata-Rivera
et al., 2024) and information communication in healthcare
(Clay et al., 2024). One area where this transformation is
still underexplored is data storytelling, which integrates data

visualization, narrative techniques, and audience engage-
ment strategies to convey insights meaningfully. Data story-
telling is a powerful way to communicate insights extracted
from data by transforming them into narratives
(Dykes, 2019). More formally, data storytelling builds com-
pelling stories extracted from data, allowing analysts and
data scientists to present and share their insights interest-
ingly and interactively through a story. Good data storytell-
ing requires a mix of art and science. Art comes in finding
the right story, while science understands how to use data
to support that story (Cairo, 2012).

This paper situates Generative AI-assisted data story-
telling within an information science framework,
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demonstrating how AI can enhance information structur-
ing, representation, and dissemination in data-rich environ-
ments. The role of narrative in information science has
been increasingly recognized as a crucial mechanism for
organizing and communicating complex data (Matei &
Hunter, 2021). Storytelling facilitates knowledge transfer,
comprehension, and decision-making, offering an alterna-
tive to traditional, static data presentations (Lee et al., 2015;
Segel & Heer, 2010). At the same time, data visualization
has evolved as a core component of information science,
with researchers exploring how visual encoding can
enhance human cognition (Franconeri et al., 2021). By
integrating storytelling and data visualization, data story-
telling provides a framework for transforming raw data
into meaningful insights tailored to specific audiences.

The application of AI to data storytelling aligns with
long-standing discussions in information science about
automation, augmentation, and knowledge representation
(Pasquinelli & Joler, 2021). Li et al. have already analyzed
the possible ways of using Generative AI in data storytell-
ing (Li et al., 2023). They defined four potential uses of
Generative AI: creator, optimizer, reviewer, and assistant.
Using Generative AI as a creator means that Generative
AI generates all the content. As an optimizer, Generative
AI fine-tunes the content generated by humans. When act-
ing as a reviewer, Generative AI evaluates the human-
generated content by identifying potential issues and pro-
posing possible solutions. Finally, when acting as an assis-
tant, Generative AI helps humans to complete their tasks.

While prior research has examined AI's role in natu-
ral language processing, data extraction, and visualiza-
tion (He et al., 2024) with a focus on isolated tasks rather
than comprehensive methodologies (Lo Duca, 2023; Lo
Duca, 2024a), there is a need for systematic methods that
integrate AI into the entire data storytelling pipeline.
This paper addresses that gap by introducing the AI-
DIKW framework, which enriches the well-established
Data-Information-Knowledge-Wisdom (DIKW) model
with Generative AI to facilitate data-driven storytelling.

The DIKW framework is central to information sci-
ence, serving as a conceptual bridge between data proces-
sing and human decision-making (Van Meter, 2020).
DIKW has been widely used in fields such as knowledge
management, digital libraries, and decision support sys-
tems to structure information through progressive layers
of meaning. However, traditional DIKW implementa-
tions often rely on manual curation and interpretation,
which can limit scalability. The S-DIKW framework is a
specific application of the DIKW framework to data sto-
rytelling (Lo Duca & McDowell, 2025; McDowell, 2021).
The AI-DIKW framework extends this paradigm by inte-
grating Generative AI at each stage, using AI to extract
insights from data, enrich information with context,

provide actionable next steps, and tailor the story to
diverse audiences. In doing so, it positions Generative AI
as a cognitive assistant rather than a replacement for
human storytelling, aligning with broader discussions in
information science about the augmentation of human
expertise through computational tools (Dykes, 2024).

This paper extends the S-DIKW framework proposed
by Lo Duca and McDowell (2025) and advances the field of
information science and technology in several ways. First,
it provides a structured methodology for integrating Gener-
ative AI into data storytelling, grounding this process in the
S-DIKW framework. Building on this foundation, the paper
introduces the AI-DIKW framework, which draws on the
journalistic 5-Ws (Singer, 2008) as examples of tasks that
AI systems can use to support reasoning at different stages
of data-story construction, while acknowledging that they
represent only one possible way AI can contribute to data
storytelling. The journalistic 5-Ws can be understood as
guiding principles to ensure that AI outputs remain consis-
tent, contextually relevant, and adaptable to specific audi-
ences. Beyond the methodological dimension, the paper
also connects the framework to tool design, highlighting
how AI-DIKW can inform the development and refine-
ment of data storytelling platforms, whether through slides,
infographics, or interactive formats.

To demonstrate the effectiveness of this approach, the
paper discusses a case study that applies the AI-DIKW
framework to climate change data, tailoring stories for
different audience types. The case study uses OpenAI
ChatGPT (OpenAI, 2024a) as a Generative AI tool.

By aligning data storytelling with core information
science principles, such as knowledge organization, user
engagement, and information retrieval, this research
extends existing discussions on the role of AI in shaping
modern information environments. Rather than position-
ing AI as a replacement for human creativity or judg-
ment, this approach highlights AI's potential to augment
human capabilities, making storytelling more efficient
and adaptable (Dykes, 2024).

The remainder of the paper is organized as follows:
section 2 describes the related literature about data story-
telling and the application of AI to it. Section 3 proposes
the AI-DIKW framework, and section 4 applies it to the
case study. Finally, section 5 proposes conclusions and
future work.

2 | RELATED WORK

2.1 | Defining data storytelling

Data storytelling can be broadly defined as the practice of
combining data, visuals, and narrative to communicate
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insights in a way that is both comprehensible and persua-
sive (Dykes, 2019). Unlike traditional data visualization,
which focuses primarily on graphical representation, data
storytelling integrates narrative elements that guide inter-
pretation and highlight meaning. Lee et al. (2015)
emphasize the importance of annotations, labels, and tex-
tual components for effective storytelling, while Knaflic
(2015) frames it as an enhanced form of data visualiza-
tion that facilitates understanding. Franconeri et al.
(2021) and Pandey et al. (2014) underline its persuasive
dimension, pointing to the rhetorical power of visuals.

Scholars have also explored the narrative foundations
of data storytelling. Segel and Heer (2010) identify seven
genres of narrative visualization, while Matei and Hunter
(2021) argue that an effective data-driven story must not
only report facts but also challenge assumptions through
causal explanation. Other contributions apply established
narrative frameworks from literature and cinema, such
as Freytag's Pyramid (Yang et al., 2022), the Hero's Jour-
ney (Wei et al., 2025), or the Three-Act Structure
(Lo Duca, 2025). In this view, data storytelling emerges
as a hybrid form of communication that blends empirical
evidence with narrative techniques to enhance compre-
hension, persuasion, and memorability.

Building on these conceptualizations, data storytelling
has been applied in multiple domains, each with distinct
objectives. In business communication, data storytelling is
used to deliver the insights extracted from data to help
decision-making (Dykes, 2019). In education, data story-
telling is used either to help teachers assess the quality of
learners (educational data storytelling) (Milesi &
Martinez-Maldonado, 2024; Sarica & Yildirim, 2024) or to
help learners understand data (Matuk et al., 2022). Finally,
data journalism uses data storytelling to equip journalistic
articles with data and narratives (Ojo & Heravi, 2018;
Yu & Stasko, 2024).

2.2 | Artificial intelligence for data
storytelling and visualization

The application of AI to data storytelling and visualiza-
tion is still new in the literature, although there is an
increasing interest in the scientific community. He et al.
conducted an extensive survey of 79 papers on how AI is
applied to crafting narratives at different stages (He
et al., 2024), including data, narration, visualization, and
presentation. For a complete review, refer to their work.
This paper highlights only some representative papers. Li
et al. experimented to understand if and how much story
creators could use AI in their stories (Li et al., 2023; Li
et al., 2024). The experiment demonstrated that there is
still a certain reluctance due to a lack of knowledge about

AI tools. Lo Duca built a preliminary AI-assisted data sto-
rytelling tool to help story creators transform their data
into stories (Lo Duca, 2023; Lo Duca, 2024b). Other
works focused on using AI for specific tasks, such as title
(Liu et al., 2023), caption (Liew & Mueller, 2022), or
annotation (Chen & Liu, 2023) generation, while creating
visualizations. While storytelling may be possible to auto-
mate at a surface level, AI-assisted storytelling will
require human judgments to reach and engage audiences
effectively (Brooks et al., 2023).

AI is also used in data visualization to help the data
analysis process. Wang et al. proposed three levels of
integration between AI and data visualization to extract
knowledge (Wang et al., 2023). At Level 0, AI and data
visualization work separately; at Level 1, two strategies
can be defined: AI4VIS (Wang et al., 2021) and VIS4AI
(Yuan et al., 2021). At Level 3, AI and data visualization
work together to generate knowledge. Compared to these
works on data visualization, this paper does not address
the problem of using data visualization for data analysis.
Instead, this paper focuses on how to build data-driven
stories starting from data and how to communicate them
effectively.

Compared to the existing literature, this paper defines
a methodology incorporating Generative AI in the human
process of crafting data-driven stories. Following the exist-
ing literature, this paper uses Generative AI as an assis-
tant, which augments human knowledge and does not
replace it. In addition, this paper assumes that human
judgment is always included in AI-assisted story building.

3 | THE AI-DIKW FRAMEWORK

The DIKW framework is a conceptual mindset that pro-
vides macro steps to transform data into wisdom, follow-
ing other intermediate steps, which include information
and knowledge. The DIKW framework is independent of
data storytelling and can be used as a general framework
for conceptual data representation. This paper uses the
elements of the DIKW framework as progressive steps to
transform data into data stories. This idea is not new in
data storytelling; Berengueres and Sandell proposed this
approach (Berengueres & Sandell, 2019), and Lo Duca
and McDowell improved it by detailing the main ele-
ments required to build a data-driven story (Lo Duca &
McDowell, 2025; McDowell, 2021). More specifically, Lo
Duca and McDowell (2025) proposed the S-DIKW frame-
work, which combines the DIKW framework and the
classical narrative arc, and details the visual elements
required at each step to transform a data visualization
into a data story. Table 1 summarizes the S-DIKW
framework.
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An alternative interpretation might consider insights
as information extracted from data, insights plus context
as knowledge, and calls for action as the locus of wisdom
(Lo Duca, 2024a). Audience adaptation could then be
seen as a separate editorial phase. This perspective is
coherent with other readings of DIKW, and it offers a
valuable lens for further refinement of the framework. In
this paper, the sequence is maintained as proposed in the
S-DIKW framework, since it supports an iterative co-
design process with Generative AI and reflects the practi-
cal workflow adopted in the case study. However,
acknowledging alternative mappings enriches the theo-
retical robustness of the model.

Conceptually, the S-DIKW framework is similar to
the Data Storytelling Arc proposed by Dykes (2019) and
more detailed by Lo Duca (2025), which identifies three
main elements in a story: the beginning of the story, the
main point, and the end. Presenting insights from data
corresponds to the main point of a data story. Adding
context to the extracted information corresponds to defin-
ing the story's beginning, with background, and raising
the audience's interest. Adding a call to action corre-
sponds to the last part of the story and invites the audi-
ence to take action. The described mapping suggests the
natural flow when building a data story. First, the story's
main point should be identified, then the background set,
and finally, the next steps should be defined. This flow is
precisely what is determined by the S-DIKW framework.
When the story is ready, it can be adapted to the specific
audience type (Longnecker, 2023).

In the classical narrative, before writing a story,
the message to be conveyed should be defined. In the
case of data storytelling, however, the narrative must
emerge from the data itself: the process starts from
the insight that the data reveal and then communi-
cates what is discovered (Lo Duca, 2025). The
S-DIKW framework supports this bottom-up

approach, ensuring that the story is anchored in evi-
dence rather than imposed from pre-defined assumptions.
This perspective distinguishes data storytelling from “sto-
rytelling with data,” which often implies a top-down
approach and carries the risk of cherry-picking informa-
tion to fit a predetermined message.

This paper improves the S-DIKW framework by
adding the assistance of Generative AI. Generative AI
is used as a story co-designer that helps data story-
tellers extract insights from the data and organize
them into a story. Generative AI does not replace the
data storyteller. Instead, it acts as an augmented
brain that helps them delve into the data. The result-
ing framework, called AI-DIKW, comprises the fol-
lowing steps:

• AI-Data uses Generative AI to extract insight from
the data.

• AI-Information uses the advanced features of Genera-
tive AI, such as AI agents and deep research, to
retrieve information about context.

• AI-Knowledge uses Generative AI to propose next
steps based on some (ethical) criteria proposed by
humans.

• AI-Wisdom uses Generative AI to organize the ele-
ments extracted from the previous steps as a story and
adapt the tone and the language of the story to differ-
ent audiences.

It is important to emphasize that the AI-DIKW
framework is not a fully automated process. Rather,
human intervention is required after each step to
ensure thorough analysis, critical filtering, and careful
selection of the outputs produced by Generative
AI. The co-design process between humans and Gener-
ative AI unfolds as a conversational interaction, in
which each stage of the framework (from AI-Data to
AI-Wisdom) is executed through one or more instruc-
tions, or prompts. This dialogic approach benefits both
participants: the data storyteller progressively advances
from data toward wisdom, refining their understanding
through the outputs generated during the interaction
and wisely interpreted, while Generative AI incremen-
tally enriches its contextual understanding of the data
as the conversation evolves. This process is inherently
iterative, as the data storyteller may need to move back
and forth across the different stages of the AI-DIKW
framework to gather additional evidence or to validate
emerging intuitions.

The AI-DIKW framework adopts one possible opera-
tionalization of the DIKW hierarchy for data storytelling.
It builds on the S-DIKW model (Lo Duca &
McDowell, 2025), where each level is reinterpreted as a

TABLE 1 The S-DIKW framework proposed by Lo Duca and

McDowell.

S-DIKW
element Description

Mapping to
the narrative
arc

S-Data Describe the insight
extracted from the data

Second Act

S-Information Add context to the story to
make it understandable

First Act

S-Knowledge Suggest the next steps to
follow when the story
ends

Third Act

S-Wisdom Adapt the story to the
audience

Story Editing
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narrative function. Other mappings between DIKW and
storytelling activities are possible and can be equally
valid, depending on the theoretical perspective adopted.

To guide Generative AI in producing meaningful out-
puts within the AI-DIKW framework, this study refers to
the journalistic 5-Ws (Who, What, When, Where, Why)
(Singer, 2008). Originally used as a heuristic for structur-
ing news narratives, the 5-Ws are employed here as one
possible scaffold to inspire and orient the AI's reasoning
process at different stages.

3.1 | AI-Data

In the literature, different definitions of insight have been
proposed, including a unit of discovery, a collection of
knowledge, a hypothesis or evidence, data facts, or
knowledge links (Battle & Ottley, 2023). This paper con-
siders insight as something relevant that emerges from
the data, such as an anomaly, a relationship between the
data, a trend, and so on (Berengueres & Sandell, 2019).
There are different techniques to extract an insight from
the data, spanning from curiosity-driven analysis
(Klein, 2013) to more deterministic approaches (Ojo &
Heravi, 2018). Table 2 provides a synthesis of six analyti-
cal techniques commonly employed for insight extraction
from data, each mapped to one of the 5-Ws of journalism

to highlight their investigative orientation. For each tech-
nique, a brief definition is provided along with practical
strategies that can be operationalized in data analysis
workflows. The techniques span temporal, spatial, cate-
gorical, and relational perspectives, as well as anomaly
detection and entity-focused exploration. The table serves
both as a conceptual framework and a practical reference
for selecting the most appropriate analytical method
depending on the research question and the structure of
the available data.

Data storytellers can employ Generative AI to extract
meaningful insights, and propose appropriate graphical
representations. The process entails providing the input
dataset to the Generative AI system, specifying the tech-
nique to be applied (as outlined in Table 2), and instruct-
ing Generative AI to implement all relevant strategies for
that technique in order to identify and extract all poten-
tial insights contained within the data. Data storytellers
review the produced output and, optionally, ask Genera-
tive AI to apply another technique to extract another type
of insight.

The proposed approach presupposes that the Genera-
tive AI system receives the complete dataset as input
(Bryant & Mukherjee, 2023). However, if the dataset con-
tains sensitive information, it should first undergo a pre-
liminary anonymization process prior to submission. In
addition, in cases where the dataset exceeds the

TABLE 2 The six analytics techniques to extract an insight from the data.

Technique
Mapping
to 5-Ws Definition Strategies for implementation

Temporal
Analysis

When Investigation of changes in a
phenomenon over time

Peak detection
Extreme values comparison
Highlight seasonality
Threshold analysis

Spatial Analysis Where Evaluation of a phenomenon
across different locations

Side-by-side geographic comparison
Geospatial visualization
Hierarchical geographical scaling
Cross-level metric comparison

Multi-Category
Comparison

What Comparison of categories within
the same temporal and spatial
frame

Dominant category identification
Homogeneous group comparison
Positional anomaly assessment
Paired temporal comparison

Outlier Detection What/Why Identification of values or
patterns deviating from expected
distributions

Point anomalies
Collective anomalies
Contextual anomalies

Correlation and
Relationship
Analysis

Why Examination of associations
between two or more variables

Correlation measurement
Causality assessment
Temporal lag analysis

Entity Analysis Who Identification and
characterization of key actors in
the dataset

Frequency analysis
Attribute-based comparison
Network mapping
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maximum input size permitted by the Generative AI tool,
a representative subset of the data should be extracted
and provided instead, ensuring that it accurately reflects
the characteristics of the entire population.

Once insights have been extracted from the data, the
subsequent step is their graphical representation. Genera-
tive AI tools specifically trained for code generation, such
as GitHub Copilot (GitHub, 2024), or more general-
purpose systems, such as OpenAI ChatGPT, can be
employed to suggest or produce the code required to cre-
ate the charts, or to directly generate the visualizations
themselves. Prompts provided to the Generative AI must
describe the desired output in natural language. In more
complex scenarios, prompts should also specify the oper-
ations necessary to produce that output. The system then
returns either the finalized chart or the source code for
constructing it in the chosen programming language.
Prior work by Lo Duca (2024a) provides detailed guid-
ance on employing Generative AI tools for the generation
of visualization code.

3.2 | AI-Information

Context refers to the surrounding elements that make the
audience understand the data story. Adding context to a
data story improves the efficiency and effectiveness of
insights comprehension (Shao et al., 2024). Conceptually,
context can provide different types of information.
Table 3 categorizes eight types of contextual information
relevant to data-driven storytelling, aligning each with
the corresponding “W” from the journalistic framework.
For each type, it defines its purpose and outlines strate-
gies for systematic retrieval and integration. These con-
texts range from domain, temporal, and spatial framing

to comparative benchmarks, causal explanations, and
stakeholder mapping. Together, they provide a structured
guide for enriching raw insights with meaningful infor-
mation thereby operationalizing the AI-Information
phase of the AI-DIKW framework.

Data storytellers can leverage the advanced capa-
bilities of Generative AI, such as deep research func-
tionalities or AI agents (Huang et al., 2025), to
retrieve relevant contextual information for the data
under analysis. The process begins by providing the
Generative AI system with a detailed description of
the dataset, the insights obtained from the AI-Data
phase, the specific type of context to be explored, the
strategies to be applied (as outlined in Table 3), and
any additional relevant information. In response, the
Generative AI produces a set of contextual outputs,
which the data storyteller then reviews, analyzes, and
filters. The interaction may proceed iteratively, with
the data storyteller requesting further elaboration or
clarification on one or more of the generated outputs.
This process continues until the resulting context is
deemed adequate. It is important to note that, when
instructing Generative AI to extract contextual infor-
mation, the data storyteller should explicitly request
the inclusion of links to original sources, thereby
facilitating the verification of the retrieved material.

Traditionally context is provided in charts in two
ways: textual and visual (Horn, 1998). Textual context
includes the title, commentaries, and annotations. The
title is the chart title. A commentary is the text that
precedes the visualization chart. It consists of the back-
ground that helps the audience set the scene and
understand the insight. An annotation is a short text
explaining a chart's detail, for example, an abnormal
point or a trendline. Visual context includes images

TABLE 3 The six types of context.

Context type
Mapping
to 5-Ws Definition

Historical Background When Provide temporal background by linking the data to relevant past
events, trends, or developments

Spatial and Geographical Context Where Specify the geographical setting of the data and situates the
phenomenon within its spatial context

Domain and Background What Provide domain-specific background, definitions, and the significance
of the data

Comparisons and Benchmarking What Define reference points or comparative measures used to evaluate the
data's relative position or performance

Causes or Explanations Why Explain possible causes, contributing factors, and related events
influencing the data

Stakeholders and Actors Who Identify the entities or groups involved in or affected by the data

LO DUCA 1791

 23301643, 2025, 13, D
ow

nloaded from
 https://asistdl.onlinelibrary.w

iley.com
/doi/10.1002/asi.70036 by C

ochraneItalia, W
iley O

nline L
ibrary on [06/09/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



and symbols. An image is a picture enforcing the com-
mentary or the annotation. Symbols include arrows,
circles, lines, and so on, combined with annotations.
They help the audience focus on specific points or
areas of a chart.

Generative AI can assist data storytellers in
improving textual and visual contexts in a data visu-
alization chart, using tools such as OpenAI ChatGPT
(OpenAI, 2024a) and DALL-E 3 (OpenAI, 2024b).
More specifically, once the data storyteller has identi-
fied the type or types of context to be incorporated
into the narrative (as described in Table 3), they may
instruct the Generative AI to produce a textual or
visual context to be integrated into the story. This
can be achieved through a single direct prompt or via
a sequence of iterative, refinement prompts. During
the AI-Wisdom phase described later in the paper,
the generated context can then be further tailored to
align with the overarching objectives of the narrative.

3.3 | AI-Knowledge

Applied to data storytelling, the knowledge stage
empowers individuals to make more informed and effec-
tive decisions based on data. At this level, the story, now
enriched with contextual information derived from the
previous phases of the framework, guides the definition
of actionable next steps. In practice, this means that data,
once contextualized, is internalized and translated into
concrete actions to be implemented. Previous work
defined some possible next steps to implement, including
learning more, asking for support, freely interacting,

providing different options, and proposing a plan
(Lo Duca, 2025; Lo Duca & McDowell, 2025). This paper
details the strategy to implement next steps practically
through the 5-Ws of journalism (Table 4).

Using the 5-Ws, data storytellers ensure that the pro-
posed action is clear (What), directed (Who), timely
(When), situated (Where), and justified (Why). This
increases audience comprehension and enhances engage-
ment and the likelihood of action.

At the knowledge stage, data storytellers can employ
Generative AI to structure a call to action by addressing
the journalistic 5-Ws in a systematic and coherent man-
ner. Beyond answering these fundamental questions,
Generative AI can also assist in anchoring a call to action
within a specific ethical framework, thereby ensuring
that proposed actions are not only practical but also mor-
ally grounded. In practice, Generative AI can support the
definition of the most appropriate way to design and
implement a call to action.

Generative AI functions as a natural interlocutor in
this process, enabling data storytellers to refine their rea-
soning, explore alternatives, and develop actionable strat-
egies through an iterative conversational exchange. This
dialogic capacity allows storytellers to deliberate on com-
plex decisions, assess potential consequences, and pro-
gressively arrive at more nuanced strategies. At this
stage, the ability of Generative AI to engage in interactive
dialogue is deliberately exploited as a means of enhanc-
ing human judgment and decision-making.

Crucially, good judgment—defined as the capacity to
assess situations accurately and to make decisions
aligned with values and goals—requires that calls to
action be grounded in ethical reflection. Anchoring a
story's message to an ethical framework provides a prin-
cipled basis for evaluating the consequences of actions,
safeguarding against misinterpretation, and preventing
unintended harm. Such frameworks serve as normative
guidelines for determining the best course of action
according to principles of fairness, justice, and
responsibility.

Several ethical traditions can be applied in this con-
text (Berengueres & Sandell, 2019):

• Utilitarianism evaluates actions by their ability to max-
imize utility or happiness for the greatest number of
people.

• Deontology, which emphasizes adherence to moral
duties and rules, holds that some actions are inher-
ently right or wrong regardless of their outcomes.

• Virtue ethics, which prioritizes the cultivation of
moral character traits (e.g., courage, honesty, com-
passion) over strict rule-following or outcome-
maximization.

TABLE 4 5Ws framework for calls to action.

5-Ws Role in call to action Guiding questions

Who Identify the audience or
stakeholders expected to
act

Who is the target of this
call to action?
Who holds
responsibility or
influence?

What Define the specific action
to be performed

What exactly should the
audience do?

When Establish the time frame
or urgency of the action

When should the action
be carried out?

Where Specify the channel,
platform, or location
where the action should
occur

Where should the action
take place?

Why Provide the justification
and motivation for taking
the action

Why is this action
necessary or valuable?
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• Care ethics, which highlight empathy, relationships,
and responsibility for meeting the needs of others as
the foundation of moral action.

Regardless of which ethical framework is selected,
any call to action derived from data storytelling should
be explicitly anchored within one of them. Doing so
ensures that decisions are not made solely on the basis of
expediency or immediate effectiveness, but instead are
aligned with broader moral principles and their impact
on individuals, communities, and society at large. In this
way, data storytelling moves beyond the mere presenta-
tion of information toward the creation of positive
change rooted in ethical considerations. Specifically,
Generative AI can be instructed to tailor a call to action
so that it aligns with a selected ethical framework, explic-
itly incorporating the principles of utilitarianism, deon-
tology, virtue ethics, or care ethics as guiding criteria. At
the knowledge level of the AI-DIKW framework, story-
tellers thus leverage the augmented reasoning capabilities
of Generative AI to design calls to action that are both
actionable and ethically robust, ensuring that decisions
derived from data are responsible, meaningful, and
justifiable.

At the end of the AI-knowledge stage, the data story-
teller has prepared all the material to build the data story,
organized into three acts: the First Act, with the context
defined at the AI-Information stage, the Second Act, with
the insight extracted from the AI-Data stage, and the
Third Act, with the next steps defined at the AI-
Knowledge stage.

3.4 | AI-Wisdom

The wisdom stage of the AI-DIKW framework focuses on
refining the data story so that it is effectively adapted to a
specific audience. In this paper, AI-Wisdom refers to the
phase in which the story is adapted to specific audiences
in terms of tone, language, values and communicative
intent. This interpretation follows the original definition
of S-Wisdom (Lo Duca & McDowell, 2025), which con-
cerns choosing how, when and with whom a story should
be shared. At the same time, wisdom in DIKW also
involves responsibility, and awareness of the conse-
quences of communication, dimensions that this model
acknowledges and can further accommodate.

Previous studies have broadly distinguished three pri-
mary audience categories: the general public, professionals,
and executives or decision-makers (Lo Duca, 2025; Lo
Duca & McDowell, 2025). Building on these general catego-
ries, it is possible to conceptualize audiences more precisely
through the lens of the journalistic 5-Ws. An audience

corresponds to who the message is directed at; it is embed-
ded within a specific cultural background (what), situated
in a particular time (when) and place (where), and moti-
vated by particular values or needs (why).

Adapting a story to an audience therefore requires
careful consideration of both tone and language. Tone
refers to the emotional register or attitude conveyed in
the narrative (e.g., formal vs. informal, urgent
vs. neutral), while language encompasses the lexical
and syntactic choices that make the story accessible
and persuasive for the intended audience. Every data-
driven story is created with a specific objective, typi-
cally to inform, persuade, or entertain (Dykes, 2024).
Aligning this communicative goal with audience type
ensures relevance and effectiveness. For instance, the
general public may require simplified language and
contextual explanations, professionals may expect tech-
nical detail and evidence-based reasoning, while execu-
tives may prioritize actionable insights and strategic
implications.

The data storyteller can leverage the general knowl-
edge of a Generative AI system, or augment it with con-
textual sources via retrieval-augmented generation
(RAG) (Arslan et al., 2024), to customize the tone and
language of the story elements derived from the previous
steps (context, insight, and call to action) in alignment
with audience characteristics. Generative AI can generate
textual and visual elements tailored both to the commu-
nicative objective and the specific audience profile. In
doing so, Generative AI facilitates the adaptation of data
stories so that they not only convey insights but also reso-
nate with the values, expectations, and needs of their
recipients.

In summary, the AI-DIKW framework operates as a
co-design process in which data storytellers and Genera-
tive AI collaborate at every stage. The integration of the
journalistic 5-Ws offers a possible mechanism to support
Generative AI in engaging with key questions that arise
throughout the process, helping to encourage systematic
exploration and meaningful outcomes.

3.5 | Implications for tool design

The main implication of the AI-DIKW framework for
tool design is its modularity. AI-DIKW provides a flexible
reasoning structure that can be adopted selectively,
depending on the scope and maturity of a tool. Each layer
of the framework may function independently or in com-
bination with others, which allows designers to identify
the cognitive stages already supported and to recognize
where gaps persist. From an implementation point of
view, a data story generated through AI-DIKW can take
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different media forms, according to the needs of the sto-
ryteller and the target audience. It may appear as slides
for a presentation, an infographic, or info-images
(Coelho & Mueller, 2020). The framework does not pre-
scribe a single output format; it offers a backbone that
can be embedded in different tool ecosystems.

Using modularity in this way shifts the use of AI-
DIKW toward a diagnostic and design-oriented lens.
Visualization tools such as REMEX (Li et al., 2025)
already support the structuring of meta-relations between
data objects but tend to remain within the information or
knowledge layer. Integrating AI-DIKW would make it
possible to extend these tools toward contextualization
and wisdom-level reasoning, where implications and eth-
ical considerations can be articulated. Other tools, such
as Melody (Renda et al., 2023), which enables co-design
of narratives through Linked Open Data, support contex-
tualization and adaptation to audiences but do not
include structured mechanisms for insight generation or
next-step reasoning. AI-DIKW makes these limitations
explicit and can orient the evolution of such platforms
toward layered narrative reasoning.

Other systems, such as tools for annotated visualiza-
tion design (Lee et al., 2015) and for automated caption
or title generation (Liew & Mueller, 2022; Liu
et al., 2023), align only partially with the framework.
They address the passage from data to information but
do not include higher-order interpretation, value-driven
framing or guidance for decisions. In these cases, AI-
DIKW can indicate where additional cognitive scaffold-
ing may be introduced to complete the reasoning process.

4 | CASE STUDY

This section illustrates how to transform the data
related to the Global Temperature Anomalies released
by NOAA under the Creative Commons 1.0 Universal
Public Domain Dedication (CC0-1.0) license
(NOAA, 2024) into a story tailored to two different
audiences: decision-makers and the general audience.
The story objective for decision-makers will be to help
them make decisions, while the purpose of the general
audience is to inform them. The raw dataset contains
the monthly temperature anomalies from January 1850
to December 2023. Temperature anomalies are with
respect to the 20th-century average. This case study is
part of the studies on raising awareness of various
audiences on climate change. For example, Hine et al.
conducted a study on motivating a dismissive, disen-
gaged, and alarmed audience (Hine et al., 2016). They
underlined how all the types of audiences analyzed are
more involved if the message transmitted contains

specific adaptation advice. Figure 1 shows a visual rep-
resentation of the data.

4.1 | AI-Data

The first step was insight extraction. Since the dataset
contains temporal data, ChatGPT was asked to use the
temporal technique to extract an insight (derived from
Table 2). The following prompt was used for ChatGPT
along with the dataset uploaded as a CSV file:

Consider the attached dataset containing Global Tem-
perature Anomalies from 1850 to 2024 released by
NOAA. Apply Temporal Analysis (When) to extract
insights from the data. Specifically: Investigate how the
phenomenon changes over time (identify long-term
trends). Perform peak detection to highlight significant
maxima or minima. Compare extreme values across dif-
ferent time periods. Highlight seasonality or recurring
temporal patterns, if present. Conduct a threshold analy-
sis to determine when the values exceed or fall below
critical levels. Summarize the results clearly and con-
cisely in natural language, and present both descriptive
statistics and possible visualizations that illustrate the
findings.

ChatGPT provided a very detailed answer, including
different visual representations of the dataset (Figure 2)
and details about descriptive statistics, long-term trends,
peaks and valleys, threshold analysis, and seasonality.

As a summary insight, ChatGPT highlighted a pro-
nounced long-term warming trend. The coldest anoma-
lies were observed in the early 20th century, while the
warmest occurred in the 21st century, particularly during
the 2020s. The recent clustering of years exceeding a
+1�C anomaly indicates the emergence of a distinct new
climate regime. Seasonal variability appears minimal;
instead, the defining feature of the dataset is the persis-
tent upward shift in global temperature anomalies.
Accordingly, the central insight for the story is the exis-
tence of a strong and sustained long-term increase in
temperature anomalies.

4.2 | AI-Information

After extracting the insight, the next step of the AI-DIKW
framework was asking ChatGPT to add context to the
story. Given the complexity of the topic described by
the dataset, ChatGPT was instructed to concentrate spe-
cifically on domain and background aspects (derived
from Table 3). To ensure continuity, the interaction was
conducted within the same conversational thread as the
AI-Data phase. At this stage, the following prompt was
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submitted to ChatGPT, with the Deep Research function-
ality activated via the dedicated interface option:

Enrich the analysis by providing domain-specific
background and context. Specifically, please: Explain the
domain to which the dataset belongs, including key con-
cepts and definitions that are necessary to understand the
data. Describe the historical and scientific significance of
the data, explaining why it matters and what it represents
in its field. Identify relevant background knowledge, such
as related events, studies, or standards that help situate

the dataset in context. Highlight how this background
information can support a better interpretation of the
insights previously extracted at the AI-Data level. Include
references to credible sources (with links where avail-
able) to enable verification and further exploration. Sum-
marize the findings in clear academic language that is
accessible to both experts and non-experts.

As output, ChatGPT generated a report addressing
multiple dimensions: a domain overview with key con-
cepts, the historical and scientific significance of the data,

FIGURE 1 Global temperature anomalies from 1850 to 2023. OpenAI ChatGPT (version 5 Fast) was used as a Generative AI tool during

the experiments. The detailed output produced by ChatGPT at each stage is available in Data S1. All the prompts were written by the author

on the basis of the 5 Ws defined at each step. The outputs generated by ChatGPT were reviewed by the author after each step.

FIGURE 2 The graphs generated by ChatGPT during the AI-Data stage.
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a background discussion of major developments and
standards, and an interpretation informed by domain
knowledge. At the domain level, it clarified definitions
such as temperature anomalies, baseline periods, and
the distinction between climate and weather. It then
outlined long-term warming trends, emphasizing the
role of anthropogenic climate change alongside natural
events such as major volcanic eruptions (e.g., Krakatoa
in 1883, Pinatubo in 1991) and strong El Niño episodes
(e.g., 1877–78, 1997–98, 2015–16). At the background
level, it traced the evolution of climate monitoring
from 19th-century scientific efforts to modern datasets
and highlighted the establishment of standards and
policy targets, including the 1.5�C pre-industrial
benchmark. Finally, at the interpretation level, it con-
textualized warming magnitudes, baseline anomalies,
and acceleration of trends, clarified the influence of
natural variability, confirmed findings across multiple
datasets, and linked the results to policy-relevant
thresholds. For this analysis, ChatGPT drew upon
diverse sources, including Wikipedia, NASA, Berkeley
Earth (an independent U.S.-based nonprofit organiza-
tion specializing in environmental science and data
analysis), and Climate Lab Book (a climate sci-
ence blog).

4.3 | AI-Knowledge

At this stage, the process advanced to the definition of
next steps, framed within an explicit ethical perspective.
The action asking for support was selected as the next
step, grounded in the principles of care ethics. To imple-
ment this, the following prompt was provided to
ChatGPT within the same conversational thread as the
AI-Data and AI-Information stages:

Based on the insights extracted from the dataset
(AI-Data level) and the contextual information pro-
vided (AI-Information level), design the next step in
the form of a call to action. The chosen next step is
“ask for support,” and it must be explicitly grounded in
the principles of care ethics. Please: Formulate a call to
action that emphasizes empathy, relationships, and
responsibility toward others. Explain why support is
needed and who should be involved (stakeholders,
communities, or institutions). Clarify how this support
could positively impact the community or individuals
affected by the data insights. Ensure that the language
reflects compassion, inclusivity, and relational values,
in line with care ethics. Suggest possible channels or
strategies to communicate this call to action effectively.
Present the response in clear language suitable for data

storytelling, and explicitly reference care ethics princi-
ples as the ethical grounding.

ChatGPT organized the output at four levels. First, it
focused on why support is needed, framing climate
change through the lens of care ethics as a relational
issue that disproportionately affects vulnerable popula-
tions and demands solidarity across generations and
geographies. Second, it identified who should be
involved, ranging from local communities and grassroots
organizations to governments, international institutions,
businesses, scientists, and everyday citizens. Third, it
detailed how support can help, emphasizing adaptation,
mitigation, and relational care as interconnected strate-
gies. Finally, it suggested how to communicate this call,
highlighting storytelling, community engagement, collab-
oration with trusted institutions, and digital campaigns
as effective channels. Overall, the message situates sup-
port as an expression of mutual responsibility, grounded
in compassion and shared care for both people and the
planet.

4.4 | AI-Wisdom

At this stage, the core story elements—context, insight,
and next steps—are complete and require adaptation to a
specific audience. For illustrative purposes, this study
develops a data story structured around four components:
a title, a textual description of the context, a graph visual-
izing the extracted insight, and a textual description of
the proposed next steps. This case study demonstrates
how ChatGPT was employed to generate the textual ele-
ments of the story, adapting them to the intended audi-
ence. However, the same approach can be followed to
generate other types of elements, such as images or short
videos. The only component not produced with ChatGPT
was the graph itself (Figure 1), although the tool is
equally capable of generating such visualizations, as illus-
trated in Figure 2. To demonstrate how tone and lan-
guage shift depending on audience characteristics, this
paper examines two audience types: executives and the
general public. Each audience is defined according to
the 5-Ws of journalism, which provide a structured
framework for audience characterization.

4.4.1 | Executives

In the example, the audience of executives is composed
of senior executives in the renewable energy sector
(Who), embedded in a sustainability-oriented cultural
background (What), situated within the temporal
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horizon of the 2030 carbon neutrality goals (When),
operating in European and global energy markets
(Where), and motivated by the need to balance profit-
ability with environmental responsibility and strategic
leadership (Why).

ChatGPT was asked to generate the title, the textual
context and the textual next steps, through a conversa-
tion, starting with the following prompt (in the same
thread of the previous conversation), defining the audi-
ence and asking to generate the context.

Consider an audience of senior executives in the
renewable energy sector (Who), embedded in a
sustainability-oriented culture (What), aligned with the
2030 carbon neutrality goals (When), operating in
European and global energy markets (Where), and moti-
vated by profitability, responsibility, and leadership
(Why). Select only the background information required
by this type of audience to understand the topic and
describe it with 500 characters.

The following prompts asked to generate the next
steps, a description of the insight and five possible titles.
The complete conversation is available in Data S1, Sup-
porting Information. After revising the produced output,
the final story described in Table 5 was generated. The
story can be implemented as a single infographic, infom-
age, or multiple slides in a presentation, using the pre-
ferred tool and Figure 3 shows a possible visualization
implementing it.

4.4.2 | General audience

This audience is composed of citizens concerned with
environmental issues (Who), embedded in everyday cul-
tural narratives on climate change (What), situated in the
present context of extreme weather events and sustain-
ability debates (When), living in urban European settings
influenced by local green policies (Where), and motivated
by the desire to protect family well-being, reduce costs,
and secure a better future (Why). ChatGPT was guided
using the specific characteristics of this audience to
respond to the same set of prompts employed for the
executive group. The full conversational transcript is pro-
vided in Data S1, while Table 6 presents the resulting
final story for this type of audience and Figure 4 shows a
possible visualization implementing it.

5 | DISCUSSION

The AI-DIKW framework was applied to present
insights on global temperature anomalies, tailoring the
narrative to two distinct audiences: executives and the
general audience. Despite using the same data, the nar-
rative's framing, tone, and style were customized for
each audience. For the general public, the text was
jargon-free and straightforward, with titles and textual
descriptions designed for accessibility. The story

TABLE 5 The final story for the audience of executives.

Narrative
arc Story

Title Data to Action: How Record Temperatures Call for Bold Renewable Investment

First Act
(Context)

Since 1850, global temperatures have risen by over 1.3�C, with the last decade the hottest on record. This
warming, driven by greenhouse gas emissions, directly impacts economies, societies, and ecosystems.
International frameworks such as the Paris Agreement set limits of 1.5–2�C, shaping policy and markets. For
the renewable energy sector, this data underscores both the urgency and the opportunity: accelerating clean
transitions aligns climate responsibility with profitable growth

Section Act Figure 1 shows the global temperature anomalies trendline

(Insight) Global temperatures hit record highs, up 1.3–1.5�C since 1850. The data underline urgent demand growth for
renewables—an opportunity for profitable, responsible sector leadership

Third Act
(Next
Steps)

Possible next steps:
1. Accelerate Investment in Renewables—Scale wind, solar, and storage projects to meet rising demand and

achieve 2030 neutrality targets.
2. Strengthen Cross-Sector Partnerships—Collaborate with governments, financiers, and communities to

expand clean energy infrastructure.
3. Innovate for Efficiency—Invest in R&D for grid integration, smart systems, and next-gen technologies that

improve profitability and resilience.
4. Embed Care-Centered Leadership—Prioritize social responsibility by ensuring fair access, just transitions,

and community benefits.
5. Lead Global Advocacy—Champion ambitious climate policies and market standards, positioning the sector

as a driver of both growth and sustainability

LO DUCA 1797

 23301643, 2025, 13, D
ow

nloaded from
 https://asistdl.onlinelibrary.w

iley.com
/doi/10.1002/asi.70036 by C

ochraneItalia, W
iley O

nline L
ibrary on [06/09/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



targeted decision-makers, employing more technical
and action-oriented language to convey urgency and
strategic importance. Both cases included tailored calls
to action. For the general audience, suggestions were
practical and straightforward, such as energy-saving
tips. For decision-makers, recommendations were

strategic and systemic, focusing on renewable energy
and policy initiatives.

These case studies demonstrate the flexibility of Gen-
erative AI in tailoring data-driven stories to different
audiences, effectively aligning the same dataset with var-
ied objectives. The results highlight the potential of the

FIGURE 3 The final data story for executives.

TABLE 6 The final story for the general audience.

Narrative
arc Story

Title Caring for Tomorrow: Responding to Climate Data with Support and Solidarity

First Act
(Context)

Global temperatures have risen over 1.3�C since the 1800s, making recent years the hottest on record. This
warming drives extreme weather, rising costs, and risks to health and family well-being. Scientists link the trend to
greenhouse gases from energy, transport, and industry. Europe's green policies aim to cut emissions and build
resilience. Understanding these changes helps citizens see how climate action today safeguards communities,
lowers costs, and protects future generations

Section Act Figure 1 shows the global temperature anomalies trendline

(Insight) The data shows our planet has warmed over 1.3�C since the 1800s, making recent years the hottest ever. This
drives extreme weather, higher costs, and risks for families and communities

Third Act
(Next
Steps)

Possible next steps:
1. Save Energy at Home—Insulate, switch to efficient appliances, and reduce heating/cooling use. Cuts bills and

emissions.
2. Choose Sustainable Transport—Walk, cycle, use public transit, or switch to EVs. Lowers costs and urban air

pollution.
3. Adopt a Greener Diet—Eat more plant-based foods and waste less. Supports health and reduces food costs.
4. Support Local Green Policies—Back city initiatives on clean energy, recycling, and green spaces. Strengthens

community resilience.
5. Invest in Renewable Choices—Opt for green electricity plans or solar panels. Long-term savings and climate

benefits
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AI-DIKW framework to adapt narratives dynamically,
ensuring relevance and engagement.

6 | CONCLUSIONS AND
FUTURE WORK

This paper has described a possible strategy for using
Generative AI in data storytelling as a co-designer for
data stories. In particular, the AI-DIKW framework has
been presented, a model based on the S-DIKW frame-
work to transform data into a story. In the transition
from one level of the framework to another, Generative
AI has been used in three ways: as an assistant for
extracting insight from data, as an assistant to delve into
the story topic, to extract relevant context, and as a sug-
gester of possible implementation strategies for future
steps to follow after reading the story.

Using Generative AI in data storytelling can poten-
tially raise ethical issues (Al-Kfairy et al., 2024; Stahl &
Eke, 2024). When using Generative AI in data storytell-
ing, at least two primary ethical issues should be consid-
ered: bias and misinformation (Maleki et al., 2024).
Firstly, bias in AI refers to systemic and unjustified pref-
erences, stereotypes, or prejudices in AI systems due to
altered training data (Roselli et al., 2019). This can result
in narratives that inadvertently perpetuate stereotypes or
unfair representations of certain groups, undermining
the objectivity and fairness of data stories. Secondly, mis-
information can arise when AI systems generate
plausible-sounding content that does not correspond with
reality. This may lead to disseminating misleading

information and building fake data stories that seem
plausible. To overcome these ethical issues, the approach
followed in this paper was to review the content pro-
duced by Generative AI tools.

A validation process is crucial to ensure the effective-
ness of AI-driven data storytelling. A robust evaluation
process would involve direct feedback from real-world
audiences to further validate and refine the effectiveness
of AI-generated data stories. An alternative solution to
validate stories is using Generative AI. Cosentino et al.
have used Generative AI as an evaluation tool in review
classification (Cosentino et al., 2024). A preliminary
study (Lo Duca & Yocco, 2025) has already demonstrated
that Generative AI can serve as a useful tool for an initial
validation of stories when direct access to the target audi-
ence is not immediately available. That study compared
human and AI evaluations, showing that AI can approxi-
mate the characteristics of a specific audience, with the
exception of emotional responses. Nevertheless, the field
of evaluating AI outputs is still in rapid development.
Multiple techniques are currently being explored, but
none has yet emerged as a definitive standard. Two
promising approaches are rubric-based evaluation, in
which predefined evaluation criteria are established and
then applied by the Generative AI itself to its generated
outputs, and grounding-based evaluation, in which the AI
assesses the quality of its output against a reference solu-
tion (Lanham, 2025). Both techniques offer structured
ways to assess the reliability and quality of AI-produced
results, but their robustness and transferability to real-
world data storytelling scenarios remain to be further
tested. Future work will therefore focus on consolidating

FIGURE 4 The final data story for general audience.
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more robust evaluation strategies, particularly leveraging
multi-agent systems, to better simulate audience diversity
and to strengthen the reliability of AI-assisted validation.
In future research, new metrics will be defined to fully
evaluate the generated stories' impact on specific audi-
ences, such as their change in behavior after encounter-
ing the story. To obtain qualitative, relevant results, a
multidisciplinary approach should be followed, including
experts in data, communication, and psychology.

A further development of the research in this field
could be the use of Generative AI to suggest stories based
on characters extracted directly from the data or to try
the automatic generation of stories starting from different
types of data, following the path already taken in the field
of archaeology (Buscemi & Lo Duca, 2024).

Finally, future work will further explore how wisdom
in AI-assisted data storytelling may integrate evaluation
of consequences and value-based decision-making,
beyond audience-centered adaptation. The reflections
point to a promising direction for expanding the AI-
DIKW framework in this sense.
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