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Figure 1: An excerpt from the final AI-generated graphic novel adaptation of Doris Lessing’s short story “Flight”, part of 
the collection “Habit of Loving” [39]. This graphic novel was first automatically generated using our proposed LangChain 
pipeline, and later used in the user study exploring ESL readers’ perceptions of this AI-generated adaptation. 

Abstract 
Despite its well-documented benefits, reading literature in a sec-
ond language remains challenging. Graphic novels, by integrating 
text and images, effectively support English as a Second language 
(ESL) readers; however, adapting literary works into this format 
is resource-intensive and lacks scalability. To address this, we 
developed a LangChain-based pipeline that automatically trans-
forms a story into a graphic novel. Through a user study with 76 
participants, we investigated (1) how this adaptation influences 
ESL readers’ comprehension and narrative engagement, and (2) 
readers’ perception of AI’s role in the creative process. Results 
showed no significant differences in comprehension or engage-
ment between the AI-generated graphic novel and traditional text. 
Although 70% of participants recognized AI involvement, atti-
tudes toward its role as illustrator were generally positive, despite 
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a few cross-domain concerns. This work contributes to the un-
derstanding of AI-powered storytelling from a human-centered 
perspective, identifying key insights for effectively supporting 
readers through AI-generated visual narratives. 
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1 Introduction 
Literature and technology have a rich history of mutual influ-
ence. On the one hand, many real-world technologies have been 
inspired by science fiction; for instance, “Star Trek” technologies 
partially inspired the design of the first mobile phone [29, 35]. On 
the other hand, technological development continuously changes 
the way readers experience literary works, through new plat-
forms (e.g., e-books) and forms of engagement (e.g., interactive 
storytelling) [65]. As a natural progression, recent advances in 
the field of generative AI have unlocked innovative possibili-
ties to transform literary works, supporting and enhancing the 
reading experience. 

Reading narratives yields well-documented benefits, both lit-
erary (e.g., improved vocabulary and comprehension) and non-
literary (e.g. improved empathy and social skills) [15, 30]. These 
are especially relevant for ESL (English as a Second Language) 
users, as avid readers tend to excel in second language acquisi-
tion [3, 7, 17, 62]. Extensive reading leads to expanded vocabulary 
knowledge, improved grammar usage, and increased reading mo-
tivation, creating a positive feedback loop that supports language 
acquisition. 

However, reading in a foreign language is often frustrating, 
due to uncommon vocabulary and syntax compromising the men-
tal visualization of what is being read [16]—disrupting the reading 
flow. This is where graphic novels come in handy: because they 
integrate text and visuals, they are increasingly recognized as 
effective tools to support ESL reading [57]. Visual panels simplify 
textual interpretation and foster strong empathetic connections 
with characters [57], ultimately leading to higher comprehension, 
engagement and motivation to read [1]. 

The manual adaptation of narratives into graphic novels is, 
however, a resource-intensive creative process that lacks scalabil-
ity. But what if we could automate it, leveraging a combination 
of large language models (LLMs) and text-to-image (TTI) models, 
such as GPT-4 and Midjourney? 

To answer this question, we built a prompting pipeline that 
automatically transforms a short story into a graphic novel. As 
illustrated by the excerpt in Figure 1, this pipeline generates im-
ages that align with the text in terms of character appearances, 
key settings, and major narrative events, suggesting that this 
approach can produce coherent, meaningful illustrations. More-
over, it can be applied to texts that might otherwise never be 
illustrated, making literature more accessible to a broader ESL 
audience. 

Yet, beyond technical feasibility, other important questions 
remain: does reading this AI-generated graphic novel yield the 
same benefits of traditional graphic novels? How does it influ-
ence readers’ comprehension and narrative engagement? And 
how do readers perceive the involvement of AI in the creation 
of these graphic novels? As little is known about the complex 
interaction between comprehension, narrative engagement and 
reader perceptions, this study aims to address this gap by investi-
gating ESL readers’ responses to an AI-generated graphic novel, 
providing insights into the interplay between objective reading 
outcomes and subjective perceptions. 

Thus, this study aims to answer the following research ques-
tions: 

• RQ1: How does reading an AI-generated graphic 
novel influence ESL readers’ comprehension and nar-
rative engagement, compared to a traditional non-
illustrated text? 

• RQ2: How do readers perceive AI’s role in the cre-
ation of the graphic novel, and how does this percep-
tion influence their reading experience? 
– RQ2.1: What are readers’ general attitudes towards gen-
erative AI, and how do these influence their opinions 
on its utility in this context? 

– RQ2.2: (How) can readers detect AI’s involvement in 
the graphic novel creation without being told? 

– RQ2.3: Once explicitly told that AI was used, does this 
information change readers’ initial enjoyment? 

By developing this prompting pipeline and investigating the 
reading experience from a human-centered perspective, we take a 
step toward effectively scaling the augmentation of text with im-
agery, particularly for ESL readers. The contributions of this study 
are threefold. Firstly, we propose a novel AI-powered pipeline for 
augmenting text with imagery, offering a scalable approach to 
give new appeal to literary works through graphic novel adap-
tations. Secondly, we explore the complex relationship between 
AI-generated visual narratives and the ESL reading experience, 
finding that, while comprehension and engagement weren’t sig-
nificantly enhanced, readers enjoyed the graphic novel regardless 
of AI involvement—challenging prevalent theories of algorithm 
aversion. Finally, we highlight key factors that can guide fu-
ture implementations of effective AI-generated visual material 
to support reading, such as text-image complementarity and 
transparent attribution practices. 

2 Related Work 
This section explores prior research on the benefits of pleasure 
reading for ESL readers, how illustrations can support it, and 
existing work on automated comic generation. 

The Importance of Reading. Stories constitute one of the fun-
damental elements of humanity [30]; in fact, reading narratives 
is much more than just a form of play or escapism: it helps rais-
ing educational standards and increasing personal well-being 
and development. Moreover, on top of literacy-related benefits, 
from vocabulary knowledge to text comprehension, it increases 
general knowledge, social skills, other cultures’ understanding 
and community participation. In recent years, reading has expe-
rienced a significant transformation, due to the advent of digital 
media [43], expanding beyond the conventional notion of reading 
printed books. “Multimodal approaches to reading” encompass 
a diverse range of genres, such as comics, graphic novels, and 
song lyrics, along with various digital formats that blend text 
with other media like films, games, and music [74]. 

Reading in a Second Language. Long-form reading is partic-
ularly relevant for ESL learners [7, 62]: strong reading habits 
correlate with higher achievement in a second language (L2) [3], 
with the amount of extensive reading emerging as the only sig-
nificant predictor of gains in L2 proficiency scores [17]. However, 
uncommon vocabulary and syntax make reading in a foreign lan-
guage more difficult than pleasant [16], leading to the so-called 
“beginners paradox” [8]: “learners need to read to gain vocabu-
lary knowledge, but they need vocabulary knowledge in order 
to read”. 

The Power of Illustrations. A large body of research [14, 40, 
41, 63, 78] has investigated the impact of illustrations on read-
ing, showing that picture books positively affect various reading 
aspects: vocabulary expansion, reading comprehension, story 
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recall, grammatical awareness, reading time, concentration, at-
tention and reading motivation. While the majority of studies 
focuses on young readers, evidence suggests that illustrations 
facilitate adult reading as well [2]. However, if the passage is easy 
or already familiar, adults may ignore pictures; if the passage is 
too complex, visuals may not help. According to [24], pictures’ 
effectiveness highly depends on their level of abstractness: the 
more concrete and detailed the visual, the least effective it tends 
to be. 

Altogether, this evidence supports the “Cognitive Theory of 
Multimedia Learning” [48], suggesting that people learn more 
deeply from words and pictures than from words alone due to 
cross-channel representation of the same stimulus. For ESL read-
ers, the benefits of text and images integration are particularly 
beneficial, as images can act as “instructional scaffolding” [6] 
for those who do not master peculiar vocabulary or sentence 
structures. 

The Graphic Novel Format. Positioned between novels and 
comics [34], the graphic novel format embodies the integration 
of text and visuals. The use of graphic novels, especially if adap-
tations of classic literature, has shown numerous benefits in 
educational settings. Not only do they simplify textual interpre-
tation and promote positive reading habits, but they also engage 
students more effectively compared to traditional prose [71]. 

Moreover, graphic novels are increasingly recognized as effec-
tive tools to support ESL reading, as visual panels help contextu-
alize language within visual cues. Additionally, graphic novels’ 
dynamic visual storytelling techniques appeal to ESL readers, 
encouraging them to actively engage with the material [57]. Al-
though there is need for further quantitative research on the 
topic, [1]’s experimental study, examining the effect of read-
ing a graphic novel on ESL reading comprehension, reaches the 
conclusion that this format has a significant positive effect on 
intermediate school students’ reading comprehension. 

Generative AI for Graphic Novel Creation. State-of-the-art gen-
erative models, such as large language models and text-to-image 
models, can now produce high-quality text and visuals with min-
imal human supervision, driving advances in AI-powered visual 
storytelling and automated comics generation. 

Although previous research has explored the transformation 
of text [58, 82], videos [75], charts [80], and even code [69] into 
comics, these studies primarily focus on technical aspects, such 
as automated panel layout or character consistency. The potential 
of AI-generated graphic novels specifically for ESL readers repre-
sents a promising yet underexplored intersection of educational 
technology and creative AI applications. 

Additionally, unlike prior work, our study not only streamlines 
the graphic novel creation process, but also explores readers’ per-
ceptions of the resulting adaptation, disclosing AI’s involvement 
in its creation. The integration of generative AI in creative do-
mains is in fact controversial, as creativity is often considered an 
exclusively human capability. However, little research has exam-
ined attitudes toward AI in creative fields [56], or how disclosing 
AI involvement affects the perception of generated content— 
revealing “human favoritism, not AI aversion” [79]. Previous 
studies [31, 44] demonstrated how humans can not distinguish 
between human-made and AI-generated poetry and images. And 
yet, both [50] and [60] suggest that there is an anthropocen-
tric bias towards AI-generated art, as people tend to consider it 
overall inferior to human-made art. 

3 Implementation: From Wall-of-Text to 
Graphic Novel 

Our pipeline adapts a short story into a graphic novel through 
a two-stage process: (1) two LangChain 1 prompt chains trans-
form the story into individual text prompts; (2) these prompts 
become input to Midjourney, which generates the graphic novel 
panels. The chains’ structure was inspired by a publicly avail-
able 2 LangChain implementation for transforming text into one 
image [4], expanded to achieve multiple scenes’ illustrations. 

Technological Framework. We used GPT-4o 3 as LLM (through 
the OpenAI 4’s API) and Midjourney V6 5 as image generator. 
Both are closed-source, state-of-the-art generative models that do 
not require resource-intensive hardware for inference. OpenAI’s 
API enables easy integration of their pre-trained models within 
the LangChain framework, allowing the building of prompt 
chains where the output of each prompt automatically feeds into 
the next prompt as input. Although Midjourney lacks an API, it 
facilitates maintaining consistency across (multiple) characters 
through the use of reference images [13]. 

Short Story Selection. We selected the short story "Flight", from 
Doris Lessing’s collection “Habit of Loving” [39] for the follow-
ing pragmatic reasons: (1) its detailed descriptions enable effec-
tive image generation with minimal human intervention; (2) its 
length (1905 words) minimizes reader fatigue; (3) limited cast and 
dialogues allow consistent, uncrowded panel generation; (4) pol-
ished syntax and vocabulary from a Nobel Prize-winning author 
present an appropriate challenge for ESL adult readers; (5) while 
Lessing is renowned, this story is lesser-known, minimizing the 
risk of participants’ prior exposure. 

Character-Chain. To achieve accurate illustrations for the four 
characters, we designed Character-Chain (see Figure 2, top 
block) as a two prompts sequence. The first prompt employs 
one-shot learning to identify characters and retrieve their names. 
The second uses role prompting (“You are an expert of prompt 
engineering for Midjourney”) to generate descriptions for each 
character, incorporating both explicit details and information 
inferred from context (e.g., suitable clothing for a rural setting). 
These descriptions (see Appendix A.1) became input to Midjour-
ney, resulting in the reference images used to ensure character 
consistency throughout the whole process. Since Midjourney 
outputs four images for each prompt, one per character was arbi-
trarily selected; see Figure 9 in Appendix A.2 for the reference 
images of the four characters. 

Story-Chain. To transform the original text into detailed prompts 
for the visual panels, we designed Story-Chain (see Figure 2, 
bottom block) as a five prompts sequence. Since no prior work 
had established best practices for this prompting task, the final 
structure was developed through iterative refinements: (1) each 
occurrence of a character in the original text is substituted with 
its proper name, previously extracted by Character-Chain; (2) 
the resulting text is divided into 50 chunks, corresponding to 
the main scenes; (3) each chunk is turned into an illustration 
description featuring a subject, the subject’s details, and the en-
vironment description; lastly, (4) each description is transformed 

1LangChain, https://www.langchain.com/
2LangChain RAG, https://github.com/aambekar234/learning-
notebooks/blob/main/llm-rag/langchain.ipynb
3Hello GPT-4o, https://openai.com/index/hello-gpt-4o/
4OpenAI, https://openai.com/
5Midjourney Model Versions, https://docs.midjourney.com/docs/model-versions 
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Figure 2: Prompting pipeline flowchart illustrating how 
the input story (purple) is processed sequentially. First, the 
Character-Chain transforms the text into character image 
prompts. Then, the Story-Chain generates prompts for 
story panels. Both sets of prompts are fed into Midjourney 
for image generation (green). 

into a prompt for Midjourney, and (5) constant Midjourney pa-
rameters are added to the prompt (e.g., digital art, realism, graphic 
novel, —cref, —sref ). See Appendix B for further details. The 49 
output prompts became input to Midjourney, resulting in the 
graphic novel panels. 

Graphic Novel Layout. Upon Midjourney’s generation of the 
images, we created a digital graphic novel responsive layout using 
HTML and CSS. Adhering to the conventions of the graphic novel 
genre, we maintained core elements such as a panel layout and 
speech bubbles [34]; alternative formats, like slideshows, were 
initially considered but were dismissed as they would not capture 
the essence of the genre. The skeleton of the graphic novel layout 
is adapted from the CodePen project “Responsive Comic Book 
Layout” 6 . 

4 Experimental Methods 
An ethical assessment instrument at [anonymous] was completed, 
classifying this user study as low-risk and deeming no additional 
ethics review necessary. 

4.1 Study Design 
We employed a pre-test/post-test control group design to address 
our research questions. Participants reading the AI-illustrated 

6Responsive Comic Book Layout, https://codepen.io/chris22smith/pen/MyBBOe 

graphic novel formed the treatment group, while those reading 
the text-only version formed the control group. 

(1) Pre-test — An initial English proficiency assessment en-
sured comparable English baselines between groups. 

(2) Reading Intervention — Both groups read the short story 
“Flight”. The treatment group read the AI-generated graphic 
novel, while the control group read the unillustrated ver-
sion. The text was identical, except for minor rephrasings 
to fit speech bubbles. 

(3) Post-test — Immediately after reading, participants of both 
groups completed a post-test questionnaire to assess com-
prehension and narrative engagement. 

(4) Post-experimental disclosure — The treatment group com-
pleted an additional section in the post-test to assess their 
perception of AI in this context. 

This experimental design isolates the effect of reading for-
mat while ensuring group comparability. Random assignment 
controlled for individual differences, in alignment with estab-
lished methodologies for evaluating educational interventions 
[10, 23, 68, 70, 76, 77]. 

4.2 Participants 
Over a period of four weeks, we recruited 90 participants through 
Prolific7 , 10 for the pilot study and 80 for the primary data col-
lection. All participants provided informed consent and were 
compensated at an hourly rate of £9, in line with Prolific’s fair 
pay guidelines. Prolific’s pre-screeners ensured all participants 
met the following requirements: (1) any language other than 
English as their primary and earliest language in life; (2) raised 
monolingual (to exclude those raised bilingual in English); (3) 
fluent in English; (4) no language-related disorders or literacy 
difficulties. These prescreening criteria guaranteed the successful 
recruitment of a pool of adult ESL proficient readers. Moreover, 
we excluded participants who (1) failed two of the three attention 
checks placed within the survey, (2) consistently gave the same 
answer to all questions, and/or (3) reported prior familiarity with 
the story Flight. The three attention checks—two subtle Infre-
quency Items (IFIs) and one Instructed Response Item (IRI) [53]— 
helped filter out inattentive participants, ensuring data quality. 

A pilot study was conducted to evaluate the survey flow, tim-
ing, and clarity of item wording, revealing no issues. The pilot 
participants (N = 10) were excluded from the main analysis. Of 
the remaining 80 participants, four were excluded for failing two 
of the three attention checks, resulting in a final sample of 76 
participants (39 in the treatment group, 37 in the control group). 
No additional exclusions were made, as no participants consis-
tently selected the same response option (e.g., always choosing 
“N/A”), and all confirmed it was their first time reading “Flight” 
by Doris Lessing. 

4.3 Measures 
Pre-test. The pre-test questionnaire was crafted by selecting 

only the items relevant to reading from two existing self-assessment 
measures: the CEFR [20] self-assessment orientation tool 8 , and 
the Language Experience and Proficiency Questionnaire 9 (LEAP-
Q ) [47] [36]. The final set of questions, refined through review 
by two other authors, included general information (Prolific ID, 

7Prolific, https://www.prolific.com/
8Assessment grid English, https://rm.coe.int/CoERMPublicCommonSearchServices/ 
DisplayDCTMContent?documentId=090000168045bb52
9LEAP-Q, https://bilingualism.northwestern.edu/leapq/. 
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gender, age, and native language), years of formal education, 
CEFR reading level, percentage of daily life conducted in Eng-
lish, and the frequency of daily English activities (e.g., watching 
TV/movies), measured on a 8-items, 5-point Likert scale ranging 
from Never to Always. 

Post-test. The post-test survey was designed to measure par-
ticipants’ comprehension, narrative engagement, and enjoyment. 
To measure participant’s reading comprehension, we admin-
istered a comprehension test with 20 multiple-choice questions, 
crafted specifically for the narrative “Flight” by the author and 
refined through the revision of two other authors. We aimed to 
assess two levels of comprehension [64]: literal (“about what is 
explicitly stated”) and inferential (“about what can be inferred 
but is not written”). Each correct answer was counted as 1 point 
and each incorrect answer was counted as zero points. 

To measure participant’s narrative engagement, we adopted 
the already existing Narrative Engagement Measure (NEM) [9, 
21]—a validated self-reported measure with good reliability es-
timates which has already been applied to different narrative 
formats, “from TV shows to text-based stories, including short 
stories and comics” [9]. The NEM questionnaire measures nar-
rative engagement through a 12-item, 5-point Likert scale, with 
scores averaged to provide an overall measure of engagement 
[21]. 

The treatment group answered two additional 5-point Likert 
scales. The first assessed their enjoyment of the integration of 
text and images through four items (enjoyment of text, enjoy-
ment of images, how well images captured each scene’s essence, 
and overall quality of text-image integration). The second as-
sessed their general enjoyment through two items: willingness 
to continue reading (i.e., future intent) and overall enjoyment 
(i.e., immediate response) [38]. These ratings were collected prior 
to disclosing the role of AI, after which participants will be asked 
if they wish to revise their responses, allowing us to measure any 
significant changes in their ratings. 

Post-experimental disclosure. The treatment group participants 
were explicitly informed about generative AI’s role in creating the 
graphic novel. Following this disclosure, participants indicated 
whether they had suspected so and why; although asking the 
question after revealing AI’s role may have biased their response, 
we believe that asking it outright, without prior context, could 
have also influenced participants by prompting them to consider 
AI as a possibility even if they initially had not. Next, they filled 
in four Likert scales measuring attitudes towards AI (13 items), 
beliefs about generative AI (seven items), familiarity with it 
(four items), and perceived utility of using AI as in this study 
(two items). Lastly, they were given the chance to change their 
initial enjoyment ratings in light of the AI disclosure and leave 
any optional open comments. 

5 Data Analysis and Results 
All steps of the data analysis were performed using Python ver-
sion 3.11.3. We used Python libraries, including Pandas 10 for data 
manipulation, Scipy.stats 11 for statistical functions, Statsmodels 
12 for statistical modeling, and Matplotlib 13 and Seaborn 14 for 
data visualization. 
10Pandas, https://pandas.pydata.org/pandas-docs/stable/index.html
11Scipy.stats, https://docs.scipy.org/doc/scipy/reference/stats.html
12Statsmodel, https://www.statsmodels.org/stable/index.html
13Matplotlib, https://matplotlib.org/
14Seaborn, https://seaborn.pydata.org/ 

5.1 Pre-Test 
As shown in Figure 3, most treatment group participants had 
10–15 years of formal English education, while control group 
participants had 5–10 years. The majority in both groups self-
assessed their reading level as C2 (CEFR) and reported using 
English 20–40% of the time in daily life. In terms of specific daily 
English activities, the two groups show mostly similar patterns 
(see Figure 4). Listening to music or podcasts in English is the 
most common activity, followed by watching TV shows, movies, 
or videos, then using social media, and finally reading the news. 
On the other hand, participants rarely communicate in English 
with their families. However, most treatment group participants 
reported reading seldom for both academic and pleasure pur-
poses, whereas most control group participants reported reading 
often. No statistically significant difference was observed 
across any of the dimensions measured by the pre-test (all p > 
0.05); this indicates that the treatment and control groups were 
comparable in terms of baseline English proficiency, validating 
the subsequent analysis of the intervention effects. 

(a) Years of Formal Education 

(b) CEFR Reading Levels 

(c) Percentage of Daily English Use 

Figure 3: Bar plots comparing the treatment group 
(“Graphic Novel") and control group (“Text Only") across 
three pre-test variables: years of formal english education, 
CEFR reading level and percentage of daily english use. 
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Figure 4: Stacked bar plot comparing daily engagement 
frequency across 8 English activities for the treatment (T) 
and control (C) groups. Each activity shows T above C, with 
color-coded bars indicating response distributions from 
’Never’ (red) to ’Always’ (dark blue). 

5.2 Post-Test 
Comprehension. The treatment group scored on average 14.3/20 

(SD = 2.2) on the comprehension test, while the control group’s 
average was 14.9/20 (SD = 2.0). Refer to Figure 5a for a visual 
comparison of the two groups. To address RQ1, we compared the 
two groups’ comprehension scores with a t-test, finding no sta-
tistically significant difference in comprehension accuracy 
(p = 0.184). 

Narrative Engagement. The average narrative engagement was 
3.42 (SD = 0.54) for the treatment group and 3.44 for the control 
group (SD = 0.74). See Figure 5b for a visual comparison of the 
two groups. To address RQ1, we compared the two groups’ nar-
rative engagement scores with a t-test, finding no significant 
difference between groups in narrative engagement (p = 
0.344). 

5.3 Post-experimental Disclosure 
Opinions, Beliefs and Familiarity. To address RQ2.1, we first 

analyzed participants’ beliefs about AI (first 7 items), familiarity 
with AI tools/content (next 4 items) and perceived utility of using 
AI as in this study (last 2 items), shown in Figure 6. Our findings 
suggest that most participants are comfortable with the use of AI 
to illustrate narratives (57%), and agree that AI could illustrate 
stories that might otherwise never be illustrated (55%), poten-
tially making literature more appealing to a broader audience 
(38%); yet, AI’s potential to democratize art is met with mixed 
reactions. Emotion-related responses suggest a generally posi-
tive outlook on AI, with participants being more interested in 
it than angry or scared. However, skepticism about the value of 

(a) Comprehension Accuracy (b) Narrative engagement 

Figure 5: Box plots comparing the treatment group 
("Graphic Novel") and control group ("Text Only") on com-
prehension and narrative engagement. 

Figure 6: Stacked bar plot summarizing participants’ re-
sponses to a 13-item, 5-point Likert scale measuring beliefs 
about AI (first 7 items), familiarity with AI tools/content 
(next 4 items), and perceived utility of AI in this study (last 
2 items). 

AI-generated illustrations is evident, with 62% of the participants 
believing that they have less value than human-crafted ones. Con-
cerns about AI’s impact on artistic job displacement also emerge. 
Participants reported higher exposure to AI-generated textual 
content (57%) than visual content (37%). This trend is even more 
marked when referring to their use of text and image models: 
while 54% regularly uses GPT-like models, 71% claims not to use 
image generators. 

To explore how participants’ beliefs about/familiarity with 
AI (independent variables) predict their views on AI’s utility in 
this context (dependent variables), we used ordinal logistic re-
gression. Among the opinion statements, only one significantly 
predicted the first dependent variable, indicating that partici-
pants who believe AI democratizes art are more likely to 
perceive AI as useful for illustrating stories that would 
otherwise not be illustrated (p = 0.026; coefficient = 1.099). 
Similarly, only one opinion statement is a predictor of the second 
dependent variable, indicating that participants who are com-
fortable with AI illustrating narratives are more likely to 
believe that AI can make literature more appealing to a 
broader audience (p = 0.004; coefficient = 1.726). Lastly, only 
one of the familiarity statements was found to be a negative pre-
dictor of both dependent variables, indicating that participants 
who are more often exposed to AI-generated visual content 
are less likely to perceive AI as useful for illustrating sto-
ries that would otherwise remain unillustrated (p = 0.015; 
coefficient = -0.842), and less likely to believe that AI can 
make literature more appealing to a broader audience (p = 
0.022; coefficient = -0.735). 

AI Involvement Detection. To answer RQ2.2, we first calculated 
the percentage of participants who suspected AI involvement, 
finding that 26 of the 37 participants (70.3%) did. We then ana-
lyzed their open-ended comments using a keyword-driven [67], 
conceptual content analysis [18, 67]; in other words, we com-
bined computational techniques with qualitative interpretation 
to identify, group and quantify recurring themes in participants’ 
comments. Specifically, (1) we pre-processed answers by expand-
ing contractions, converting text to lowercase, and lemmatizing 
words. (2) We manually and iteratively extracted the main seman-
tic concepts and their associated keywords (inductive approach 
[46]). (3) Based on these keywords, themes were assigned to each 
response via fuzzy string matching. Lastly, (4) we analyzed the fre-
quency of each theme across participants’ answers to understand 
the main reasons that led them to suspect AI’s involvement in the 
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graphic novel creation. The following 4 main reasons emerged: 
(1) General AI-“feel” due to glossy, overly polished textures 
(“The illustrations seemed like AI-generated to me from the first 
glance.”); (2) Images’ inconsistencies in style and character 
details (“Some of them looked odd and sometimes the style would 
change just slightly, other times there were inconsistencies with 
e.g. the characters’ hair or facial features.”); (3) General nega-
tive impressions, with the graphic novel feeling “strange” and 
“lacking an individual artistic style” (“The illustrations kind of 
feel off [...] The style with a lot of close-ups also seemed weird.”). 
(4) Issues with text, mainly related to speech bubbles and punc-
tuation (“Also, the text panels looked a bit childish and as if they 
were made in paint and not by a graphic artist.”) See Table 1 for 
the frequency of each concept and their associated keywords. 
These keywords were not generally linked to the themes before-
hand but emerged inductively from the data; for example, face is 
connected to the theme “image inconsistencies” because it always 
appeared in relation to comments about visual incongruities. For 
visual examples of the uncanny facial features and clothing in-
consistencies described by participants, refer to Figures 10a and 
10b in Appendix C. 

Enjoyment Change. Lastly, to answer RQ2.3, we analyzed the 
treatment group’s enjoyment ratings, and how the AI disclosure 
impacted them. In general, participants of the treatment group 
responded positively, with the majority of ratings falling in the 
’Agree’ or ’Strongly Agree’ range across both the text-image 
integration items and the more general enjoyment measures (see 
Figures 7a and 7b). Only 9 out of 37 participants (24.3%) changed 
their enjoyment ratings after learning about AI’s role. Figure 8 
shows a side-by-side comparison of their pre- and post-disclosure 
ratings. Since the data did not meet the assumptions for a paired 
t-test, we used a Wilcoxon signed-rank test to compare pre- and 
post-disclosure ratings. Even among those who adjusted their 
ratings, no statistically significant difference was found 
in any of the 6 enjoyment-related items (p > 0.05 for all 
comparisons). 

Concept Occurrence Concept’s Keywords 

General AI ’feel’ 21 ai, quality, general, vivid, 
style, texture, graphic, il-
lustration, figure 

Images ’inconsistencies’ 11 repeated, consistent, 
inconsistent, change, not 
similar, inconsistency, 
different, face 

Negative impressions 6 hard, weird, feel off, 
strange, lack, odd 

Issues with text 3 text, punctuation 

Table 1: Summary of the concepts extracted from partici-
pants’ open-ended comments through inductive, keyword-
based content analysis. For each concept, the table shows 
the number of occurrences and its related keywords. Be-
cause comments could relate to multiple concepts, total 
frequencies exceed the number of comments. 

(a) Enjoyment of the integration of text and images, measured 
across four items (overall integration, scene essence, text division, 
and illustrations. 

(b) General enjoyment of the graphic novel, based on two items 
(willingness to continue reading and overall enjoyment). 

Figure 7: Stacked bar plots summarizing enjoyment ratings 
from all participants (N = 37) across (a) text-image integra-
tion and (b) general enjoyment. 

(a) Change in enjoyment of text and image integration across 
four items (overall integration, scene essence, text division, and 
illustrations. 

(b) Change in general enjoyment of the graphic novel, based on 
two items (willingness to continue reading and overall enjoyment). 

Figure 8: Stacked bar plots showing enjoyment ratings be-
fore and after the AI disclosure, for participants who 
changed at least one rating (n = 9). For each item, the top 
bar shows responses before (B) AI disclosure, and the bot-
tom bar those after (A). . 

End-of-survey Open Comments. Participants’ open-ended com-
ments can offering additional qualitative insights, complementing 
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this result section. Although we did not analyze them systemati-
cally, several echo earlier findings: some participants described 
the images as kitsch, hyper-realistic, inconsistent, or with exag-
gerated facial expressions. Positive remarks also emerged: some 
found the illustrations detailed, well-executed, or even entertain-
ing. One praised their overall quality, while another expressed 
surprise at what generative models could produce (P: “I kinda 
felt strange cause i didnt even thought for a second that AI could 
be involved in it”). Only one participant raised concerns about 
the lack of legislation on generative AI. Another noted that the 
story was hard to read. 

Those in the text-only condition largely offered positive re-
marks, expressing interest in the study and appreciation for dis-
covering Doris Lessing. One participant found the story difficult. 
Feedback from the graphic novel group was more varied. While 
most were enthusiastic, others pointed out issues such as poorly 
placed text, overly complex vocabulary, and images failing to 
reflect key narrative element. One participant articulated a key 
limitation of the visual adaptation, noting that while the illustra-
tions effectively presented the text visually, they failed in their 
complementary role, merely "doubling the same information pre-
sented via text", rather than highlighting key narrative details 
and emotional moments. 

Sensitivity analysis. A sensitivity analysis (𝛼 = 0.05, power 
= 0.80, 𝑁1 = 39, 𝑁2 = 37) conducted using G*Power [26] in-
dicated that the study was powered to detect between-group 
differences of 𝑑 ≥ 0.576. Thus, while no statistically significant 
differences were found in several measures, smaller—but poten-
tially meaningful—effects may have gone undetected. 

6 Discussion 

6.1 Comprehension and Narrative 
Engagement 

To answer our first research question, we explored the impact 
of reading an AI-generated graphic novel on ESL participants’ 
comprehension and narrative engagement. Results showed no 
significant differences compared to reading a text-only format, 
suggesting that the generated graphic novel did not measurably 
enhance nor hinder both aspects of the reading experience. 

According to previous research [6, 42, 59], human-crafted il-
lustrated adaptations of literary texts effectively enhance readers’ 
comprehension [1, 19, 71] and engagement [14, 28, 42, 57, 59, 71]. 
In traditional graphic novels, however, each detail is carefully 
curated by expert writers and illustrators, as “visual panels are 
the text” [49]: colors, shading, panel layout, perspective, and 
lettering style are all integral parts of the story’s meaning [66]. 
While we used role prompting to guide the generation, the gen-
erative models we used were not fine-tuned on the graphic novel 
genre, potentially limiting their ability to apply format-specific 
storytelling techniques. 

Moreover, the effectiveness of illustrations highly depends on 
which, and how much, of the textual information they depict [11]. 
Despite the overall positive rating of integrating text and images, 
participants’ qualitative feedback suggested that the images often 
mirrored, rather than complement, the text. For example, frequent 
close-ups of characters’ faces may have limited the visuals’ ability 
to highlight other key narrative details. As one participant aptly 
noted: “I felt like the illustrations often did a fine job of presenting 
the text in a visual manner, but that is not the sole purpose of 
illustrations in visual novels (in my opinion). I think they should 

complement the text, highlighting certain details and emotional 
beats, rather than just double the same information presented 
via text.”. 

Another factor explaining our results may be text complexity, 
as traditional graphic novels can exhibit different degrees of text 
simplification [28, 71]. In this study, the original text only un-
derwent minor form modifications to ensure experimental rigor: 
should there be a notable difference between the treatment and 
control groups, we could attribute it with certainty to the visual 
panels and the smaller, more digestible, text chunks. Therefore, 
the lack of significant findings might also relate to the mini-
mal text simplification applied, whereas other studies [1] may 
have utilized more simplified texts. Additionally, prior research 
states that if the passage is too complex, visuals may not help [2]; 
and indeed, participants highlighted difficulties with complex 
vocabulary and syntax, further supporting this interpretation: 
“Language was sometimes too hard for me - words which I don’t 
understand were present”. 

These considerations may be particularly relevant for ESL read-
ers, who face additional challenges when processing unfamiliar 
vocabulary and complex syntax. In such cases, the potential of 
visuals lies in strategically scaffolding difficult passages—either 
by depicting abstract or rare concepts or by reinforcing simplified 
textual chunks. Altogether, this underscores the need to explore 
how targeted alignment between text difficulty and image func-
tion might better support ESL comprehension. 

6.2 AI Perceptions 
To answer our second research question (“How do readers per-
ceive AI’s role in the creation of the graphic novel, and how 
does this perception influence their reading experience?”), we 
examined participants’ attitudes toward AI-generated content 
and their ability to detect AI involvement. 

6.2.1 Opinions, Beliefs and Familiarity. Our findings show that 
participants have an overall positive attitude towards the use of 
AI to illustrate narratives, as they recognize the potential to reach 
a broader audience by illustrating narratives that would other-
wise remain unillustrated. However, our results align with previ-
ous findings [51, 61], reinforcing the notion that AI-generated 
art is perceived as inferior to human-made art— referred to as 
“anthropocentric bias”. 

Moving to trends in familiarity and exposure, our findings 
reflect insights from a recent Reuters Institute report [27]: while 
most people regularly use AI text generators (e.g., ChatGPT), they 
engage less frequently with AI image generators (e.g., DALL-E, 
Midjourney). Similarly, our participants reported more frequent 
exposure to AI-generated text than images. Interestingly, partici-
pants with more frequent exposure to generated images were less 
likely to perceive AI as useful in this context. This suggests that 
frequent exposure may lead to a more critical—if not skeptical— 
perspective, possibly due to having higher expectations or a better 
ability to detect inconsistencies. Such skepticism may also reflect 
broader societal effects of generative AI, which enables the mass 
creation of deepfakes—synthetic images or videos manipulated to 
appear real. Repeated exposure to deepfakes has been shown to 
foster uncertainty and reduce trust in digital content, particularly 
in online news contexts [73]; while our context differs, a similar 
mechanism may be at play. 

6.2.2 AI Involvement Detection. With approximately 70% of the 
participants declaring they suspected AI involvement by looking 
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at the images, our results contradict previous research findings, 
which reported that humans could not distinguish human-made 
and AI-generated artworks [32, 45]. However, as the biggest is-
sue with image generators is character consistency, which hardly 
becomes visible in standalone works of art, it’s likely that the 
graphic novel format made AI detection easier—which is con-
firmed by the thematic analysis of participants’ open comments. 
We could have manually smoothened out these inconsistencies, 
but since the aim was to streamline the graphic novel process, 
we consciously chose to keep human intervention minimal; addi-
tionally, we wanted to understand whether people would notice 
such image inconsistencies during reading, which can inform 
future research. Nevertheless, as generative AI continues to ad-
vance, we are confident that future iterations will achieve greater 
consistency and artistic fidelity. Even more than inconsistencies, 
participants mentioned a “general AI feel” due to the glossy and 
hyper-realistic images, which felt uncanny or even scary. A more 
traditional style could have worked better, resulting in a less 
striking AI presence. 

6.2.3 Enjoyment Change. Since AI-generated artworks tend to 
be valued less than human-crafted ones [51, 61], and there is 
evidence for human favoritism in content creation [79], we could 
expect a decrease in enjoyment after disclosing AI usage. Instead, 
participants’ enjoyment ratings did not change significantly. A 
closer look at the data reveals an interesting nuance: 8 of the 9 
participants who chose to revise their ratings had already sus-
pected AI’s involvement. This suggests that AI disclosure did not 
impact enjoyment regardless of prior suspicion: those who al-
ready suspected AI were more likely to adjust their ratings when 
their suspicions were confirmed, but not significantly; those who 
did not initially spot AI chose not to change their ratings at all. 
This challenges the expectation that AI-generated content is in-
herently less enjoyable once its origin is revealed, in contrast to 
both the “human favoritism, not AI aversion” paradigm [79] and 
the “algorithm aversion” literature [12, 22]. 

6.3 Pulling the Strings Together: Practical 
Insights 

The interplay between comprehension, engagement, and percep-
tions of AI reveals that, while visuals can support comprehension 
and engagement under ideal conditions [11], their effectiveness is 
not universal and depends on many factors. Simply adding visu-
als to text, without taking into account their complementary role 
or format- and genre-specific conventions, may not yield the in-
tended benefits. Moreover, the high AI detection rate (70%) among 
participants raises important questions about how aesthetic per-
ception influences the reading experience. Although the effect did 
not emerge from our quantitative data, qualitative insights—such 
as the "general AI feeling" and image inconsistencies—suggest 
its possible impact on narrative engagement. These observations 
inform the following practical insights for both supporting ESL 
readers and improving AI-generated graphic novel adaptations: 

• Future AI-generated graphic novels should focus on creat-
ing visuals that complement rather than merely illustrate 
the text, perhaps through more sophisticated prompting 
techniques or fine-tuning models on graphic novel con-
ventions. This is particularly important for non-native 
readers, as images can offer scaffolding to support a better 
understanding of the more challenging aspects of the text. 

• More deliberate text simplification strategies might be 
necessary to fully leverage the benefits of visual support, 
particularly for ESL readers struggling with complex vo-
cabulary and syntax. 

• The “uncanny valley" effect of hyper-realistic AI art sug-
gests that more traditional, stylized illustration approaches 
might be better received, at least in the context of literary 
materials. 

• Given participants’ positive attitude towards the use of 
AI to illustrate narratives and the lack of support for the 
algorithm aversion theory, generated material may benefit 
from transparent attribution practices. 

Ethical Implications of Generative AI. Lastly, discussing the 
ethical implications of using generative models to transform 
texts into graphic novels is fundamental—especially since our 
system could, in principle, be scaled. 

Concerns over artist job displacement emerged from some of 
our participants, in alignment with prior research [56]. While 
not a dominant theme, this highlights the importance of consid-
ering the stakeholders affected by generative AI—writers and 
illustrators, for instance [25]. Artists have reported unauthorized 
use of their work (e.g. closed-source training datasets using copy-
righted content without consent) and exclusion from design and 
policy conversations [33]. In our specific context, we should also 
wonder to which extent writers should be involved in decisions 
about how their work is transformed, in order to respect their 
agency and artistic intent. 

Moreover, questions of copyright, authorship and ownership 
remain unresolved [25]. Since both the user, the programmer 
and the model contribute to the output, it is unclear who should 
be credited or can profit from the results [81]. Currently, AI-
generated images cannot be copyrighted [33]; however, excep-
tions exist: in February 2023, the US Copyright Office decided 
that a comic book created using AI (“Zarya of the Dawn” by [37]) 
was eligible for copyright protection to a certain extent — cover-
ing the written texts and the comic book as a whole but not the 
individual images [52] [55]. 

To avoid “claiming to create tools that democratize art without 
consulting artists” [5, 33, 72], these issues must be addressed 
before a pipeline like ours can be innocuously deployed. 

Additionally, bias and discrimination remain critical concerns. 
Generative models tend to reproduce stereotypes embedded in 
their training data (e.g., racism, gender biases and western beauty 
standards), and may contribute to feedback loops that reinforce 
existing biases at the cost of diversity [25, 54]. This is already 
visible in our own results, as generated characters are all white, 
and the young girl and boy presented stereotypical attractive 
features. Privacy risks are also significant, as real images can be 
scraped and repurposed, enabling deepfakes and misinformation 
[73]. Unfortunately, regulation enforcement remains difficult, 
given the speed and decentralization of generative content pro-
duction [33]. 

7 Limitations and Future Work 
This study faced several technical and methodological limitations 
that should be addressed in future research. First, full automation 
was hindered by Midjourney’s lack of an API, the need for hu-
man oversight to ensure character consistency, and the manual 
creation of the digital graphic novel’s layout. However, ongo-
ing advancements in generative AI will likely enable the full 
automation of these processes in the near future. 
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Although we used closed-source, proprietary AI models due to 
computational constraints, this choice involves trade-offs. Mod-
els like GPT and Midjourney cannot be fine-tuned to specific 
domains, likely limiting graphic novel quality by lacking genre-
specific knowledge. Their opaque training data also raises ethi-
cal concerns, as mentioned above. Future work could improve 
outcomes by fine-tuning open-source models on graphic novel 
datasets, and integrating them into the same pipeline. 

Secondly, the study’s generalizability is limited by its focus 
on a single short story (Flight) and a single artistic style (hyper-
realistic). While the pipeline demonstrated the feasibility of gen-
erating graphic novels from text, future work should investigate 
its scalability to longer works and diverse genres. In fact, the 
effectiveness of our proposed method is likely to vary across 
literary genres: while the method was not applied to other nar-
ratives, the prompting strategy was not tailored to the content 
specifically. Rather, it was genre-oriented, focusing on extracting 
generalizable elements such as characters, environments, and 
actions. This suggests that the pipeline may transfer to other sim-
ilarly structured stories—narratives with clear actions, defined 
spatial relationships, and distinct characters—even though the 
final visuals would likely benefit from manual refinement. 

Coming to the user study, the absence of standardized instru-
ments for measuring AI perceptions led to the development of a 
custom questionnaire, underscoring the need for validated scales 
in future research. 

Moreover, variations in graphic novel familiarity and prefer-
ences for visual versus textual information may have influenced 
comprehension, engagement, and overall perception of the gener-
ated graphic novel. Future studies could control for these factors 
through stratification or pre-testing to understand how these 
individual differences affect the reading experience. 

8 Conclusion 
This paper tapped into the unexplored potential of generative 
AI to streamline the adaptation of narratives into graphic nov-
els, with the ultimate goal of supporting ESL reading. Through a 
human-centered approach, we investigated the interplay between 
comprehension, narrative engagement, and perceptions of AI’s 
role in automatically adapting literary texts. Our results highlight 
both the potential and the challenges of such an approach, not 
only bringing us closer to the vision of effectively scaling the 
augmentation of text with imagery, but also informing the design 
of future AI-driven storytelling experiences. In conclusion, while 
our AI-generated graphic novel did not significantly enhance ESL 
readers’ comprehension and engagement compared to a tradi-
tional text, our findings offer valuable insights into the complex 
interaction between AI-generated visual storytelling and reader 
perceptions. As generative AI technology continues to evolve 
rapidly, these insights can guide a more effective integration of 
AI-generated content in literary contexts. 
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A Character-Chain 

A.1 Characters Descriptions 
Below are the 4 output prompts for Midjourney returned by 
Character-Chain, one per character: 

• Grandad: “Create an illustration of an elderly man with 
weathered skin and a stern expression, his hair white and 
thinning. He wears simple, worn clothing suitable for out-
door work, with sleeves rolled up and a hint of dirt on his 
garments, indicative of a life spent laboring on the land. 
The time is late afternoon, and the setting suggests a rural 
environment in the early 20th century. Realistic portrait, 
8k, Nikon, color digital style.” 

• Alice: “Generate an image of a young woman with sunlit, 
wavy hair cascading down her back. She has a youthful, 
carefree appearance, with long bare legs and a light sum-
mer dress that reflects the warm end-of-summer month in 
a rural village setting of the early 20th century. Her attire 
is simple and unadorned, hinting at a life close to nature. 
Realistic portrait, 8k, Nikon, color digital style.” 

• Steven: “Illustrate a robust young man with a strong, phys-
ical build, suggestive of a postmaster’s son from a rural 
village in the early 20th century. His hair is neatly combed, 
and he wears practical clothing that is clean but shows 
signs of manual work. His attire includes a button-up shirt 
with rolled sleeves and durable trousers. Realistic portrait, 
8k, Nikon, color digital style.” 

• Lucy: “Depict a mature woman with calm eyes and a com-
posed expression, her hair neatly done in a style befitting a 
woman of her status in the early 20th century rural setting. 
She is dressed in a simple, modest dress with a pattern 
appropriate for a day spent indoors, sewing or managing 
household affairs. The atmosphere suggests a serene late 
afternoon in a quiet, sunlit home. Realistic portrait, 8k, 
Nikon, color digital style.” 

A.2 Characters Images 
Below are the four reference images generated by Midjourney 
from the prompts reported above and used as character references 
throughout the whole generation process. 

(a) Granddad (b) Alice 

(c) Steven (d) Lucy 

Figure 9: The four reference images generated by Midjour-
ney for the characters of the story: Granddad, Alice, Steven, 
and Lucy. 

B Story-Chain 
Below we detail each step of Story-Chain in greater details: 

(1) Name substitution - The first prompt instructs the model 
to modify the original text by substituting each occurrence 
of a character with its proper name. This prompt lever-
ages both the role prompting technique and the one-shot 
learning technique. 

(2) Division - The model is then directly asked to partition 
the given text (output of the previous prompt) into 50 
sections, making sure all sections have a similar amount 
of text. No prompt engineering technique is used here. 

(3) Storyboard - The model is then asked to transform each 
scene into an illustration description featuring three ele-
ments: a subject (either human or not), the subject’s de-
tails (e.g., expression, color) and the environment/setting 
(where the subject is located). Once again, the instructions 
include to avoid multiple characters when possible, not 
to skip any scene and to create dissimilar panels. This 
prompt leverages both the role prompting technique and 
the one-shot learning technique. 

(4) Prompts - The fourth prompt instructs the models to 
convert each panel resulted from the division step into a 
suitable prompt tailored for Midjourney. Detailed instruc-
tions are given: assume the model knows the characters 
by name; add words to describe time of the day, mood and 
camera angle for the shot; avoid direct speech or sound 
descriptions; return a unique sentence per panel; do not 
skip any of the input scenes. This prompt also leverages 
the role prompting technique. 

(5) Parameters - The fifth and last prompt of the chain aims 
to format the output generated by the previous prompt, so 
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that they are suitable to be pasted directly into Midjour-
ney. It does so by adding the string ’digital art, realism, 
graphic novel’ and the parameter ’–cref’ followed by ’–’ 
and the name of the main human character present in 
the prompt (only one). Additionally, it adds the parameter 
’–sref’, relevant for manually ensuring style consistency 
across panels. 

Overall, this pipeline led to the generation of 50 prompts; only 
the last prompt, which contained simply ‘The End,’ was discarded. 
This number closely aligns with the target of 50 panels for the 
final graphic novel, ensuring a balanced distribution of text and 
visuals throughout the narrative. 

C Examples of Uncanny and Inconsistent 
Images 

The following images were selected to illustrate issues described 
by participants in their open-text responses, such as unsettling 
facial features and inconsistencies in character appearance. Al-
though participants did not reference these specific images di-
rectly, their descriptions motivated the selection. 

(a) Uncanny facial features reported by participants (e.g., exagger-
ated and scary facial expressions of the old man) 

(b) Visual inconsistencies in character depiction (e.g., changes in 
Alice’s clothing) 

Figure 10: Examples of images selected by the first author 
to reflect visual concerns raised by participants, including 
uncanny facial expressions and inconsistent visual repre-
sentations. 
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