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MOSAIC: Visual Narrative Scaffolds for Reading Comprehension
and Story Composition

Anonymous Author(s)

Mr. Davis: | want to teach a lesson
about collaboration and my students
love space adventure stories. How
can | combine them?
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Figure 1: MOSAIC turns a story into a structured comic. (A) Mr. Davis writes a prompt and picks a genre and length. (B) Word
Analysis tags each word with AoA and Concreteness scores and suggests age-appropriate synonyms; Story Breakdown divides
the story into sections mapped to Cohn’s Visual Narrative Grammar roles. Both are editable. (C) Character descriptions are
extracted and rendered as images, updatable by prompt or photo. (D) Each section renders as a comic panel labeled with its
narrative role, using verbatim story text. (E) Students reuse the structure to write their own stories.

Abstract

Many autistic children experience reading comprehension difficul-
ties linked to narrative understanding and lexical-semantic knowl-
edge. MOSAIC (Multimodal Organizer for Story Analysis, Imagery
and Comprehension) is an authoring tool that turns stories into
structured comics to make reading comprehension and composition
more accessible. It breaks down a story through a genre-driven nar-
rative grammar and analyzes vocabulary against age-of-acquisition
and concreteness norms, letting learners simplify difficult words in
place. These scaffolds guide comic generation, preserving the story
text while rendering panels aligned to each narrative role. Informal
feedback from teachers, parents, and autistic students points to
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potential uses beyond reading comprehension and composition,
including social preparation and creative storytelling.
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1 Introduction

Visual narrative tools have been used to support autistic children’s
learning by making abstract ideas more concrete and accessible,
capitalizing on a visual processing disposition [2, 6, 14]. While ef-
fective, these tools are labor-intensive and difficult to personalize
to a learner’s own stories and interests [5, 13]. Recent advances in
generative Al offer a way to reduce this authoring burden: systems
such as AutiHero and Autiverse generate comic-based social stories
and journaling for autistic users [8, 15]. These tools mainly focus
on behavior guidance and self-expression. We adapt Al-powered
visual narrative generation to support reading comprehension, a
persistent challenge for many autistic children even when decoding
and cognitive ability are strong [9]. These difficulties are commonly
linked to two factors: difficulty constructing a coherent situation
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Anon.

Table 1: Genre-specific stage names for each Cohn narrative category.

Cohn Category  Hero’s Journey Rags to Riches Comedy Mystery Coming of Age Speculative Fiction

Establisher Setup / Ordinary World ~ Hero in poverty Social situation Crime discovered Youthful state Stable reality
established introduced

Initial Call & Commitment Opportunity appears Mistake or Investigation begins Challenge of adulthood ~ Anomaly appears
misunderstanding

Prolongation Rising Trials Trials and growth Increasing Clues and misdirection  Learning and mistakes ~ Pattern accumulation
complications

Peak Climax / Ordeal Recognition or success  Truth revealed Culprit revealed Mature decision Apparent explanation /

twist
Release Return & Resolution New life achieved Harmony restored Case resolved New adult identity Cognitive aftermath

model of a narrative, event sequencing, causal relations, and char-
acters’ mental states, and gaps in lexical-semantic knowledge [16].

In this study, we present MOSAIC (Multimodal Organizer for
Story Analysis, Imagery and Comprehension), which uses gener-
ative Al to create visual narratives while targeting both compre-
hension drivers. First, it organizes the story with a genre-driven
narrative structure that makes key story elements explicit [4]. Sec-
ond, it provides word-level analysis grounded in age-of-acquisition
(AoA) and Concreteness norms to support lexical-semantic under-
standing [7]. These two layers guide comic generation: MOSAIC
preserves the story text verbatim while generating panels aligned
with the story’s narrative structure. This scaffold also offers an
entry point into composition, letting learners begin with small re-
visions and progress toward authoring their own stories within the
same structure [11].

2 System Design

MOSAIC’s system is illustrated in Figure 1. The user provides a
prompt and selects a genre and story length, and can later author
stories directly within the same structured format. We describe the
system’s main components below.

Narrative Structure. MOSAIC is organized around Cohn’s Visual
Narrative Grammar [4], which defines five narrative roles: Estab-
lisher, Initial, Prolongation, Peak, and Release. Each genre is a fixed
sequence of stages, each assigned a Cohn role (Table 1). We prompt
GPT-40 mini [10] to generate one story segment per stage, and
validate the draft against the genre’s expected sequence.

Word Analysis. Each word in the generated story is rated on
two published norms: AoA [7] and Concreteness [3]. Words absent
from these norms are scored by Claude Sonnet 4.6 [1] using rated
words as anchors. In the editor, hovering shows a word’s difficulty
and clicking suggests simpler alternatives, each re-checked against
the norms so replacements are always earlier-acquired. A difficulty
chart updates as words are swapped.

Character Extraction and Customization. We prompt Claude Son-
net 4.6 to extract a character description (appearance and distin-
guishing features), then use Gemini 3.1 Flash to render it, with
the first portrait establishing a shared house style for consistency.
Users can revise characters by editing the description or uploading a
photo, supporting self-insertion and interest-based personalization.

Panel Generation. Panel generation follows the same narrative
structure (Section 2.1). GPT-40 mini generates scene directions,
camera framing, staging, mood, guided by each panel’s narrative
role (e.g., Establisher as a wide shot). Gemini 3.1 Flash then renders

the panels. Character portraits serve as likeness references across
panels, and dialogue appears as speech or thought bubbles.

3 Application of MOSAIC

Through informal feedback from teachers, parents, and autistic stu-
dents during development, we identified a range of applications for
MOSAIC. Its primary use is to support reading comprehension and
composition together: MOSAIC scaffolds story-building through
an explicit narrative grammar and word-level analysis, while the
comics make the text more accessible and engaging.

One account illustrates this potential: a researcher used MOSAIC
with an autistic learner who had previously been reluctant to engage
with text. After seeing a story broken into its structure, she began
composing her own stories within that frame and was eager to
see them rendered as comics. Teachers use MOSAIC to build their
own lesson stories grounded in students’ specific interests, as one
teacher described: ‘T used to spend a whole summer looking for the
perfect book for the perfect lesson, but now I can just create my own.”

Beyond comprehension and composition, feedback pointed to
social situations and self-determination. A parent used MOSAIC to
prepare their child for social situations, teaching behaviors like tak-
ing turns or greeting a classmate, and easing anxiety around events
like a first day of school or a field trip by letting them engage with
the scenario in advance, via comics. This can help ease the impact
of novelty as those on the autism spectrum often have a dispropor-
tionate reaction to novelty [2, 12]. One teacher envisioned using
MOSAIC for a choose-your-own-adventure activity: the teacher
provides the opening structure, and students create different paths
and endings. This lets students practice storytelling within a shared
scaffold while still making their own creative choices.

4 Conclusion and Future Work

We presented MOSAIC, an authoring tool that turns stories into
structured comics through genre-driven narrative organization
and word-level vocabulary analysis, targeting two factors linked
to reading-comprehension difficulty in autistic children: situation-
model construction and lexical-semantic knowledge. Informal feed-
back suggests the tool may also support composition, social com-
munication, and preparation for new experiences.

Future work will evaluate MOSAIC by comparing text-only and
comic-based conditions with comprehension questions ranging
from literal to inferential [2]. We will also examine whether MO-
SAIC’s editable structure helps learners revise text and compose
their own stories over time. Ongoing development will continue
to strengthen privacy and safety protections, including content
filtering and safeguards against recognizable intellectual property.

175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231

232



233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276

278
279
280
281
282
283
284
285
286
287
288
289
290

MOSAIC: Visual Narrative Scaffolds for Reading Comprehension and Story Composition

References

(1]
(2]

(3]

Anthropic. 2026. Claude Sonnet 4.6 System Card. https://www.anthropic.com/
claude-sonnet-4-6-system-card. Accessed: 2026-07-08.

Alexander Mario Blum, James M. Mason, Robin C. Irey, Yukie Toyama, Yunting
Liu, Gio Jung, Andrew Scott, JinHo Kim, and P. David Pearson. 2026. Disen-
tangling local versus global processing dispositions in autistic cognition using
item response theory models: comparing multimodal comics versus text-based
narratives in a randomized study. Discourse Processes 63, 3 (2026), 210.

Marc Brysbaert, Amy Beth Warriner, and Victor Kuperman. 2014. Concreteness
ratings for 40 thousand generally known English word lemmas. Behavior Research
Methods 46, 3 (2014), 904-911. doi:10.3758/s13428-013-0403-5

Neil Cohn. 2013. Visual Narrative Structure. Cognitive Science 37, 3 (2013),
413-452. doi:10.1111/cogs.12016

Katherine A. Edwards, Elizabeth L. McKenney, Niki Niekra, Stephen D. Hupp,
and Gordon E. Everett. 2021. Personalization of social narratives for students
with autism spectrum disorder: Brief experimental analysis. Research in Autism
Spectrum Disorders 89 (2021), 101877.

Carol Gray. 1994. Comic Strip Conversations: Illustrated Interactions That Teach
Conversation Skills to Students with Autism and Related Disorders. Future Horizons,
Arlington, TX.

Victor Kuperman, Hans Stadthagen-Gonzalez, and Marc Brysbaert. 2012. Age-
of-acquisition ratings for 30,000 English words. Behavior Research Methods 44, 4
(2012), 978-990. doi:10.3758/s13428-012-0210-4

Jungeun Lee, Kyungah Lee, Inseok Hwang, SoHyun Park, and Young-Ho Kim.
2025. AutiHero: Leveraging Generative Al in Social Narratives to Engage Par-
ents in Story-Driven Behavioral Guidance for Autistic Children. arXiv preprint
arXiv:2509.17608 (2025).

Nancy S. McIntyre, Ryan P. Grimm, Emily J. Solari, Matthew C. Zajic, and
Peter C. Mundy. 2020. Growth in narrative retelling and inference abilities and

[10

[11

[12

[14]

[15

Conference’17, July 2017, Washington, DC, USA

relations with reading comprehension in children and adolescents with autism
spectrum disorder. Autism & Developmental Language Impairments 5 (2020).
doi:10.1177/2396941520968028

OpenAlL 2024. GPT-40 System Card. arXiv:2410.21276 [cs.CL] https://arxiv.org/
abs/2410.21276 Introduces the GPT-40 mini variant.

Trina D. Spencer and Megan S. Kirby. 2025. Effect of Narrative Intervention with
Strategy Instruction on the Listening and Reading Comprehension of Children
with Autism. Behavioral Sciences 15, 8 (2025), 1020. doi:10.3390/bs15081020
Katherine KM Stavropoulos and Leslie J Carver. 2014. Effect of familiarity on
reward anticipation in children with and without autism spectrum disorders.
PL0S One 9, 9 (2014), €106667.

David Trembath, Mandeep Gurm, Nichole E. Scheerer, Dominic A. Trevisan,
Jessica Paynter, Gabriel Bohadana, Jacqueline Roberts, and Grace Iarocci. 2019.
Systematic review of factors that may influence the outcomes and generalizability
of parent-mediated interventions for young children with autism spectrum
disorder. Autism Research 12, 9 (2019), 1304-1321.

Gary Woolley. 2016. Reading comprehension intervention for high-functioning
children with autism spectrum disorders. Australian Journal of Learning Difficul-
ties 21, 1 (2016), 41-58.

Migyeong Yang, Kyungah Lee, Jinyoung Han, SoHyun Park, and Young-Ho
Kim. 2026. Autiverse: Eliciting Autistic Adolescents’ Daily Narratives through
Al-guided Multimodal Journaling. In Proceedings of the 2026 CHI Conference on
Human Factors in Computing Systems (Barcelona, Spain) (CHI "26). Association
for Computing Machinery, New York, NY, USA. doi:10.1145/3772318.3791381
Shuai Zhang, Debra A Prykanowski, and David A Koppenhaver. 2023. Using
Construction-Integration Theory to Interpret Reading Comprehension Instruc-
tion for Students with Autism Spectrum Disorder: A Systematic Review and
Meta-Analysis. Reading Research Quarterly 58, 1 (2023), 126-159.

291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348


https://www.anthropic.com/claude-sonnet-4-6-system-card
https://www.anthropic.com/claude-sonnet-4-6-system-card
https://doi.org/10.3758/s13428-013-0403-5
https://doi.org/10.1111/cogs.12016
https://doi.org/10.3758/s13428-012-0210-4
https://doi.org/10.1177/2396941520968028
https://arxiv.org/abs/2410.21276
https://arxiv.org/abs/2410.21276
https://arxiv.org/abs/2410.21276
https://doi.org/10.3390/bs15081020
https://doi.org/10.1145/3772318.3791381

	Abstract
	1 Introduction
	2 System Design
	3 Application of MOSAIC
	4 Conclusion and Future Work
	References

