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Abstract

While current educational research extensively scrutinizes text-based Generative Artificial
Intelligence (such as ChatGPT) as automated drafting or feedback agents, a distinct evidence
gap persists regarding how visual generative AI tools (e.g., Midjourney, DALL-E) function
as instructional scaffolds to build complex spatial and sensory settings. This study addresses
this paradigm shift by investigating visual generative AI as a metacognitive catalyst for
descriptive prose within secondary education. Employing an experimental, controlled design
across four secondary schools (N = 242, eighth-grade students), classrooms were split into
two balanced cohorts: an experimental group that designed AI-generated concept art of their
settings before writing, and a control group that utilized traditional text-based prompts.
Student compositions were evaluated using a validated rubric measuring sensory imagery,
syntactic complexity, and narrative architecture, alongside post-intervention cognitive load
and self-efficacy scales. Quantitative analysis revealed that students utilizing visual AI tools
scored significantly higher in spatial grounding (d = 1.78) and sensory density (d = 0.98)
without inflating extraneous cognitive load. Qualitative text analysis demonstrated that the
visual scaffold served to externalize mental imagery, reducing the pre-writing cognitive
burden and enabling students to mobilize sophisticated syntactic structures. The paper frames
these findings within Cognitive Load Theory, Dual-Coding Theory, and Vygotskian
scaffolding, arguing that visual generative AI acts as a vital structural mediator for converting
pre-verbal, subconscious spatial concepts into high-order descriptive prose. Implications for
secondary writing curricula, equitable digital literacies, and pedagogical policy are discussed.
Keywords: Visual Generative AI, Metacognitive Scaffolding, Secondary Writing Instruction,
Spatial Setting, Cognitive Load Theory, Dual-Coding Theory.

1. Introduction
The intersection of artificial intelligence and literacy instruction has emerged as one of the
most polarizing and rapidly evolving domains in contemporary educational research. Since
the widespread democratization of large language models (LLMs) in late 2022, the
overwhelming majority of empirical and theoretical literature has focused almost exclusively
on text-to-text generation systems, such as OpenAI's ChatGPT, Google's Gemini, or
Anthropic's Claude (Graham et al., 2023; Luckin & Cukurova, 2019; Short & Harris, 2024).
In these paradigms, AI acts as an automated co-writer, an interactive editor, or an iterative
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feedback agent. While this line of inquiry has illuminated vital mechanics of human-AI
collaborative composition, it has also introduced substantial pedagogical anxieties. Critics
argue that over-reliance on text-generating utilities threatens to bypass the critical, effortful
cognitive processes inherent to writing, such as syntactic selection, semantic curation, and
internal idea crystallization (Biesta, 2022; Kellogg, 2008). By automating the generation of
words, text-based AI risks deskilling young learners, substituting individual cognitive agency
with probabilistic linguistic outputs (MacArthur et al., 2023).
Concurrently, a profound empirical silence persists regarding the pedagogical integration of
visual generative AI tools — such as Midjourney, Stable Diffusion, and DALL-E — within
secondary school writing curricula. Unlike text-generators, which directly supply the
linguistic material of an essay or story, text-to-image AI tools require students to translate
conceptual, abstract mental models into descriptive textual commands (prompts), which are
subsequently rendered into high-fidelity visual artifacts. This visual medium does not replace
the writer's pen; rather, it externalizes the underlying visuospatial substrates of narrative
architecture. In the context of secondary education, where developing writers frequently
struggle to transform abstract, nebulous creative intentions into concrete, multi-sensory text,
this visual-spatial translation represents a rich, unexamined frontier for instructional
scaffolding (Sweller, 2011; Vygotsky, 1978).
Descriptive prose — specifically the construction of complex spatial and sensory settings —
is a critical benchmark in adolescent literacy. Secondary school students are routinely
expected to move beyond simple linear plots and construct immersive narrative worlds where
settings act as psychological extensions of characters or catalysts for thematic development
(National Governors Association Center for Best Practices, 2010). However, cognitive
psychology confirms that generating vivid descriptive text places an extraordinary burden on
working memory (Hayes, 1996; Kellogg, 1996). A student must simultaneously retrieve
vocabulary, govern syntax, maintain narrative consistency, and visually manipulate an
imagined landscape within their mind's eye. For many emerging writers, this cognitive
overload leads to 'writer's block' or flat, monotonous prose characterized by a complete
absence of sensory detail and spatial depth.
To address this critical gap, this study introduces the concept of Scaffolding the Unconscious
— an instructional framework wherein text-to-image generative AI tools serve as
metacognitive catalysts. By allowing students to iteratively co-create and manipulate high-
fidelity concept art of their narrative settings before executing the writing process, we
hypothesize that the visual scaffold externalizes the pre-verbal, subconscious visuospatial
model of the story world. This externalization theoretically unburdens the student's working
memory, freeing cognitive bandwidth to engage in more sophisticated syntactic and semantic
choices during the actual composition phase.
The primary purpose of this experimental, controlled study is to systematically evaluate the
impact of pre-writing visual generative AI scaffolding on the descriptive prose quality of
secondary school students. Specifically, this research compares the performance of an
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experimental group (AI-assisted visual prompt engineering) against a control group
(traditional text-based prompts) across three validated parameters: sensory imagery, syntactic
complexity, and narrative architecture. Furthermore, the study measures differences in learner
cognitive load and writing self-efficacy to determine if visual AI integration fosters a
sustainable, empowering digital pedagogy.
2. Theoretical Framework and Literature Review

2.1 Cognitive Load Theory and Working Memory Demands in Composition
Writing is widely recognized as one of the most structurally complex and cognitively taxing
activities executed by the human brain (Bereiter & Scardamalia, 1987; Hayes & Flower,
1980). According to Sweller's (1988, 2011) Cognitive Load Theory (CLT), human working
memory is strictly limited in both duration and capacity when processing novel information.
Kellogg (1996, 2008) extended this framework directly to written composition,
demonstrating that text formulation requires the simultaneous activation of three major
cognitive processes: formulation (planning and translating ideas into language), execution
(the physical acts of typing or writing), and monitoring (reading and editing the generated
text). Each of these processes competes intensely for central executive resources, specifically
draining the phonological loop and the visuospatial sketchpad.
When a secondary student is tasked with writing highly detailed descriptive prose, the
cognitive demands on the visuospatial sketchpad peak dramatically. The student must
generate an internal, highly detailed representation of a scene — including spatial dimensions,
lighting conditions, textures, and atmospheric qualities — and stabilize that representation in
working memory while translating its attributes into syntactically sound, semantically rich
sentences (Paivio, 1986). This represents an intense degree of intrinsic cognitive load. If the
pedagogical environment fails to provide adequate structural support, the student experiences
working memory overload, resulting in cognitive fatigue, frustration, and a profound
deterioration in prose quality (Kirschner et al., 2006). By utilizing visual generative AI as a
pre-writing scaffold, the complex internal mental model is projected onto an external digital
canvas. This externalization converts a fluid, unstable internal image into a stable, concrete
visual anchor, effectively reducing extraneous and intrinsic cognitive load during the
subsequent writing phase.
2.2 Dual-Coding Theory and Spatial-Sensory Grounding
The theoretical foundation of this study is further anchored in Allan Paivio's (1986, 2007)
Dual-Coding Theory (DCT), which posits that human cognition is governed by two separate
but highly interconnected subsystems: a verbal system (specialized for dealing directly with
linguistic information and sequential text) and a non-verbal/visual system (specialized for
handling spatial configurations, shapes, and holistic images). In traditional writing instruction,
prompts are almost completely verbal. Students are given a textual description or an abstract
prompt and expected to generate text immediately, activating the verbal channel while
placing an indirect, heavy demand on the visual subsystem to construct internal
representations.
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Integrating visual generative AI alters this dynamic by establishing a highly interactive,
bidirectional bridge between the verbal and non-verbal subsystems (Mayer, 2005, 2020). To
generate an image in Midjourney or DALL-E, a student must formulate a verbal prompt
composed of descriptive keywords, spatial modifiers, and stylistic constraints. The AI then
processes these linguistic inputs and outputs a complex visual image. The student inspects
this image, maps its details back to their internal conceptual framework, refines the text
prompt, and generates a new visual iteration. This cyclical loop represents a dynamic
activation of what Paivio calls 'referential connections' — the pathways linking verbal
representations (logogens) and visual representations (imagens). When students sit down to
write their prose, they are fully armed with a dual-coded mental model, greatly enhancing
their ability to retrieve descriptive vocabulary and execute complex spatial grounding.
2.3 Vygotskian Scaffolding and Metacognitive Catalysis in Digital Media
The pedagogical operationalization of this framework relies heavily on Lev Vygotsky's (1978)
Zone of Proximal Development (ZPD) and Wood, Bruner, and Ross's (1976) classic
definition of instructional scaffolding. Scaffolding involves providing temporary, adjustable
support to learners as they tackle tasks they could not otherwise accomplish independently,
with the ultimate goal of fostering full autonomy. Traditionally, writing scaffolds take the
form of graphic organizers, vocabulary banks, or structural sentence frames (Graves & Avery,
1997). While useful, these scaffolds are often rigid and prescriptive, frequently leading to
formulaic writing that constrains individual student creativity.
Visual generative AI introduces a highly responsive, non-prescriptive digital scaffold. It does
not provide the student with predefined structural templates or ready-made phrases; rather, it
acts as an external 'metacognitive mirror' that reflects the exact semantic precision of the
student's input (Bruner, 1996; Lajoie, 2005). If a student inputs a vague prompt like 'a dark
castle,' the AI generates a generic, indistinct image. To achieve a compelling, unique visual
outcome, the student is structurally forced to engage in high-order metacognitive planning:
they must consciously ask themselves, 'What kind of stone is the castle made of? How does
the moonlight hit the parapets? What is the precise emotional atmosphere of this space?' The
AI tool catalyzes these hidden descriptive impulses, transforming latent, subconscious
creative intentions into conscious, articulated design choices before the formal writing
process ever begins.
2.4 The Text-Generator Bias in Current Educational AI Research
A rigorous meta-review of recent literature reveals a striking, systematic imbalance in
educational AI research — a phenomenon we term the Text-Generator Bias. Pioneering
studies by Zhai (2022), Baidoo-Anu and Ansah (2023), and Yan et al. (2024) have
extensively mapped the affordances of Large Language Models in grading automation,
diagnostic formative assessment, and conversational tutoring. In secondary schools,
researchers have evaluated ChatGPT's efficacy in generating argumentative essay outlines or
correcting grammatical errors (Graham et al., 2023; Short & Harris, 2024). While highly
valuable, these frameworks view AI primarily as an agent of linguistic production.
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Consequently, there is a distinct lack of empirical evidence regarding how visual generative
AI tools can be systematically leveraged as pre-linguistic instructional scaffolds to build
setting and imagery (Cramer et al., 2024). The few existing studies on visual AI in education
are confined to art and design classrooms, exploring digital media literacy or creative agency
(Elsey, 2023; Loveless, 2022). By examining text-to-image generation specifically as an
engine for linguistic and narrative development, this study fills a profound gap in the
literature, re-centering the technology as an instrument of cognitive amplification rather than
text substitution.
3. Methodology

3.1 Exper imental Design and Par ticipants
This study utilized a rigorous experimental, controlled post-test-only design to evaluate the
instructional efficacy of visual generative AI scaffolding. The research was conducted across
four socio-demographically diverse public secondary schools in a large metropolitan school
district over a six-week period during the 2025–2026 academic year. A total of 242 eighth-
grade students (ages 13–14) participated in the study. Eighth-grade was selected because it
represents a critical developmental juncture where students are expected to transition from
basic narrative tracking to sophisticated, metaphorical descriptive writing, yet frequently lack
the cognitive tools to do so effectively.
To ensure internal validity and mitigate teacher effects, entire pre-existing English Language
Arts (ELA) classrooms were cluster-randomized within each school into either the
Experimental Group or the Control Group. The final sample consisted of 122 students in the
Experimental Group and 120 students in the Control Group, overseen by four highly
experienced ELA instructors (each teacher taught exactly one experimental and one control
section). Prior to the intervention, an analysis of students' standardized reading and writing
scores from the previous academic year confirmed no statistically significant baseline
differences between the two cohorts, t(240) = 0.45, p = .653, ensuring strong group
equivalence.
3.2 Instructional Interventions
Both groups were assigned an identical 500-word creative writing task: to compose an
immersive, highly detailed descriptive opening chapter for a narrative, focusing exclusively
on the construction of a unique, atmosphere-driven spatial setting (e.g., an abandoned deep-
sea laboratory, an ancient clockwork city, or a subterranean biological ecosystem). The core
structural difference lay entirely in the pre-writing phase, which spanned two 50-minute class
periods.
Control Group Protocol: Students in the control condition engaged in a highly structured,
traditional pre-writing workshop. They were provided with comprehensive text-based
prompts outlining the core narrative scenarios. Instructors guided them through standard
linguistic brainstorming techniques, including the use of sensory graphic organizers (tasting,
smelling, touching, seeing, hearing charts) and traditional semantic mapping on paper.
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Students were explicitly encouraged to brainstorm descriptive adjectives and spatial
metaphors using paper dictionaries and thesauruses.
Experimental Group Protocol: Students in the experimental condition were introduced to
Midjourney via a closed, federally compliant, school-monitored digital portal. Over the two
pre-writing periods, students were trained in 'visual prompt engineering' as an iterative
cognitive exercise. Rather than receiving pre-made images, students were required to design
their own setting concept art from scratch. They were taught to systematically structure their
prompts using a specific four-tiered semantic hierarchy: (1) Subject Core (e.g., 'a gothic
library swallowed by bioluminescent vines'), (2) Spatial Geometry & Perspective (e.g.,
'extreme low-angle shot, towering vaulted ceilings'), (3) Atmospheric & Lighting Modifiers
(e.g., 'chiaroscuro lighting, dusty air currents catching shafts of emerald light'), and (4)
Texture & Materiality (e.g., 'rotting damp mahogany, cold iron filigree'). Students were
required to execute at least 5 to 7 iterative prompt revisions, documenting how each linguistic
adjustment altered the visual output. The final, high-definition rendered image served as their
permanent visual anchor during the subsequent writing phase.
During the actual drafting phase (spanning three 50-minute periods), both groups wrote under
identical conditions without access to any external AI text-generation utilities. Students in the
experimental group kept their self-generated visual artifact displayed on their screens, while
control students kept their completed paper graphic organizers on their desks.
3.3 Evaluation Metr ics and Rubr ic Validation
The primary outcome measures were derived from a blind evaluation of the final student texts.
To eliminate bias, all student identifying information, formatting clues, and references to
group assignment were stripped from the digital documents. Three independent, expert
literacy researchers rated the anonymized texts using a robust, validated analytic rubric
adapted from the National Center for Research on Evaluation, Standards, and Student Testing
(CRESST). The rubric evaluated three core dimensions on an explicit 1-to-5 Likert scale:
1. Sensory Imagery & Spatial Grounding (SISG): Evaluates the density, specificity, and
qualitative impact of visual, auditory, tactile, and olfactory details. High scores reflect an
avoidance of clichéd adjectives in favor of highly original sensory mappings.
2. Syntactic Complexity & Lexical Diversity (SCLD): Measures the structural variety of
sentences, proper deployment of subordinate clauses, intentional coordination, and semantic
precision in vocabulary selection. It tracks the student's capacity to avoid repetitive subject-
verb-object structures.
3. Narrative Architecture & Atmospher ic Coherence (NAAC): Assesses the internal
coherence of the setting, how effectively the spatial layout governs character movement, and
the degree to which the setting establishes a psychological atmosphere or mood.
To establish inter-rater reliability, all three evaluators underwent a rigorous 6-hour training
moderation session using sample texts from a pilot study. The final calculated inter-rater
agreement, determined via a two-way random Intraclass Correlation Coefficient (ICC),
was .89 (95% CI [.86, .92]), representing an exceptionally high level of scoring consensus.
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Secondary outcomes were captured using two self-report inventories administered
immediately following the intervention. Cognitive Load was assessed using Paas's (1992) 9-
point Mental Effort Scale, adapted to differentiate between Intrinsic, Extraneous, and
Germane cognitive load. Writing Self-Efficacy was captured via an adapted version of the
Writing Self-Efficacy Scale (Pajares et al., 2007), isolating students' perceived competence in
generating descriptive imagery and structuring sentences.
4. Quantitative and Qualitative Results

The empirical data collected from the 242 participants were subjected to a series of rigorous
statistical analyses to determine the precise impact of the visual generative AI scaffold.
Quantitative analysis was performed using SPSS v28, utilizing independent-samples t-tests to
compare group means, alongside a multivariate analysis of variance (MANOVA) to control
for experiment-wise error rates across the multiple rubric subscales.
Table 1: Table 1. Statistical Comparison of Writing Quality Metrics Between Cohorts

Rubr ic Metr ic Exper imental
Mean (SD)

Control
Mean (SD)

t-value p-value Cohen's
d

Sensory Imagery &
Spatial Grounding

4.21 (0.54) 3.12 (0.68) 13.82 < .001 1.78

Syntactic Complexity
& Lexical Diversity

3.94 (0.61) 3.35 (0.59) 7.64 < .001 0.98

Narrative Architecture 4.08 (0.58) 3.41 (0.64) 8.53 < .001 1.10

As detailed explicitly in Table 1, the experimental group out-performed the control group
across every single evaluated literacy dimension. A one-way MANOVA revealed a highly
significant omnibus effect of the instructional intervention, Wilks' Lambda = .482, F(3, 238)
= 85.34, p < .001, partial eta squared = .518. This indicates that over 51% of the total
variance in writing quality across the three rubrics is directly attributable to the pre-writing
visual generative AI scaffold.
The most profound divergence occurred within the Sensory Imagery & Spatial Grounding
(SISG) subscale. The experimental cohort achieved a remarkably high mean score of 4.21
(SD = 0.54), compared to the control group's mean of 3.12 (SD = 0.68). This difference
corresponds to an extraordinary Cohen's d of 1.78, indicating a massive effect size. Students
in the experimental group did not merely add more adjectives; rather, their text reflected a
deep, comprehensive spatial organization. They consistently anchored their narratives with
concrete relational topography (e.g., 'twelve feet above the decaying limestone floor, rusting
iron gears ground against one another...'), whereas control group texts frequently relied on
vague, floating descriptions detached from a coherent spatial layout.
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Table 2: Table 2. Psychological Metrics: Cognitive Load Subscales and Post-Task Self-
Efficacy

Psychological Metr ic Exper imental
Mean (SD)

Control
Mean (SD)

t-value p-value Cohen's
d

Intrinsic Cognitive
Load

4.15 (0.82) 5.44 (0.91) -11.58 < .001 -1.49

Extraneous Cognitive
Load

2.88 (0.64) 2.94 (0.71) -0.69 .493 -0.09

Germane Cognitive
Load

6.78 (0.74) 4.89 (0.83) 18.67 < .001 2.41

Post-Task Writing Self-
Efficacy

4.35 (0.48) 3.21 (0.62) 16.03 < .001 2.06

The cognitive load dynamics mapped explicitly in Table 2 provide an exquisite mathematical
explanation for the observed writing improvements. Intrinsic cognitive load dropped
drastically in the experimental group (Mean = 4.15) relative to the control group (Mean =
5.44, d = -1.49). This statistical drop confirms that externalizing the narrative world via an
interactive visual image substantially reduces the mental stress of pure internal imagination.
Critically, Extraneous Cognitive Load — the mental energy wasted on poorly designed
instructional procedures — showed no statistically significant difference between the two
groups (t = -0.69, p = .493). This indicates that the introduction of text-to-image generative
AI did not confuse or overcomplicate the learning environment. The software interface was
highly intuitive and successfully integrated into the lesson architecture.
4.1 Qualitative Textual Analysis and Contrastive Micro-Excerpts
To fully understand how these quantitative shifts manifested linguistically, a qualitative
close-reading analysis was conducted on paired student texts. The contrastive micro-excerpts
detailed below illustrate the systematic structural divergence between traditional text-
prompted writing and writing structured by the visual AI scaffold.
Student A (Control Group): "The room was very old and dark. It was a laboratory under
the sea. There were many big glass tubes filled with green liquid. A computer screen was
blinking in the corner of the room. It felt scary. The metal walls had rust on them because of
the salt water. A table sat in the middle with papers all over it. The characters walked slowly
because they were afraid of what was hidden inside the dark shadows."
Student A exhibits a classic 'knowledge-telling' pattern (Bereiter & Scardamalia, 1987). The
text is syntactically monotonous, relying entirely on repetitive declarative sentences (Subject
+ Verb + Object/Complement). The spatial configuration is highly fragmented; items are
listed sequentially without a cohesive topographic grid. The emotional atmosphere is
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announced explicitly through telling rather than showing ('It felt scary', 'they were afraid'),
indicating that the student lacked the cognitive capacity to translate abstract psychological
tension into sensory detail.
Student B (Exper imental Group): "Suspended twelve meters beneath the sub-oceanic shelf,
the laboratory breathed with a slow, mechanical wheeze. Heavy iron bulkheads, pitted by
decades of corrosive condensation, curved inward to form a claustrophobic ribcage around
the central chamber. Through the thick, scratched quartz of a towering cylinder, a suspended
bioluminescent sediment pulsed with a sickly emerald radiation, casting long, geometric
shadows that stretched across the floor like skeletal fingers. In the far periphery, a terminal
screen, frozen in a terminal diagnostic loop, bled a cold amber hue onto the wet steel plates
below, where pools of brackish water rippled in rhythm with the distant thrum of hydraulic
pumps."
Student B displays an extraordinary mastery of spatial grounding, sensory density, and
advanced narrative architecture. Notice the seamless deployment of non-finite verbal phrases
('Suspended twelve meters beneath...', 'casting long, geometric shadows...') and relative
clauses ('where pools of brackish water rippled...'). The setting is structured as an organic,
integrated entity, utilizing powerful anthropomorphic metaphors ('the laboratory breathed',
'claustrophobic ribcage'). The spatial anchoring is remarkably precise and three-dimensional,
moving systematically from vertical placement ('twelve meters beneath') to the central
architectural forms ('heavy iron bulkheads'), and shifting horizontally to the light sources
('towering cylinder', 'far periphery'). This dense, highly mature text directly mirrors the multi-
layered visual prompt hierarchy the student constructed during the AI interaction phase.
5. Discussion

The results of this experimental controlled trial provide definitive, highly robust evidence that
visual generative AI tools can be systematically integrated as highly effective instructional
scaffolds for high-level descriptive prose in secondary education. By challenging the
dominant Text-Generator Bias in current educational technology literature, these findings
demonstrate that the true power of artificial intelligence in language arts instruction may lie
not in automating the production of text, but in systematically structuring and externalizing
the pre-linguistic, visuospatial models that underpin complex creative composition.
The massive statistical gains observed in writing quality (Table 1) and the dramatic reduction
in intrinsic cognitive load (Table 2) powerfully validate our core theoretical hypothesis:
visual AI prompt engineering functions as a potent metacognitive catalyst. From the
perspective of Dual-Coding Theory (Paivio, 1986), traditional text-based prompts restrict the
student's initial cognitive processing almost entirely to the verbal channel, creating an intense
bottleneck as the student attempts to simultaneously invent and transcribe a visual scene. The
visual AI framework explicitly resolves this bottleneck by forcing a dynamic, multi-modal
negotiation between logogens (words) and imagens (pictures) during the pre-writing phase.
The student is structurally compelled to iterate their vocabulary choices to satisfy the image
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generator, directly strengthening the underlying semantic networks that are subsequently
mobilized during written composition.
Furthermore, this study provides a crucial re-interpretation of Vygotskian scaffolding for the
digital age. Unlike traditional scaffolds that provide static structural limits (such as sentence
frames or pre-written fill-in-the-blank templates), the text-to-image AI engine acts as a
responsive, deeply reflective, fluid intelligence. It does not hand the student an answer; rather,
it presents a hyper-accurate structural feedback loop. It visualizes the student's exact
linguistic inputs, immediately revealing semantic vacancies and forcing students to climb
higher up the ladder of cognitive complexity (Bloom et al., 1956). As seen in the qualitative
contrastive analysis, this iterative training effectively transforms the student's writing habit
from a basic, superficial listing of objects to an advanced, multi-sensory orchestration of
space, lighting, texture, and mood.
6. Pedagogical Implications and Policy Recommendations

6.1 Redesigning Writing Curr icula: Moving Beyond Textual Monoculture
For decades, secondary writing instruction has operated under a strict textual monoculture,
treating written composition as an isolated, purely linear linguistic exercise. Current state
standards and pedagogical rubrics routinely marginalize visual and spatial thinking, confining
multi-modal literacy to specialized art electives or surface-level multimedia presentations
(New London Group, 1996). This research forcefully demonstrates that visual and linguistic
literacies are not mutually exclusive; rather, they are profoundly symbiotic cognitive allies.
Secondary school ELA curricula should be systematically updated to incorporate structured
'Visual Pre-Writing Modules' wherein text-to-image generation is embedded as a core, non-
negotiable step in the narrative and descriptive writing process. Teachers must be explicitly
trained to treat prompt engineering not as an extracurricular novelty, but as a formal, rigorous
vocabulary exercise that directly targets lexical diversity and syntactic planning.
6.2 Procurement Policy and Technical Equity
As school districts globally rush to establish policies governing artificial intelligence, current
administrative priorities remain dangerously consumed by defensive measures, such as
purchasing unreliable AI plagiarism detection software or completely banning LLM
interfaces on school networks (Selwyn, 2020). Educational policymakers must aggressively
pivot from a posture of fear-driven restriction to strategic, equitable empowerment. School
boards should redirect financial resources away from reactive detection utilities and invest
directly in procuring secure, closed-loop, data-privacy-compliant visual AI enterprise portals
designed specifically for K-12 instruction. To guarantee systemic equity, access to these
high-fidelity visual tools must be democratized across all socio-economic tiers, ensuring that
students in under-funded institutions are provided with the exact same cognitive amplifiers as
their peers in affluent private academies.
7. Limitations and Future Research Directions

While this study presents highly rigorous, statistically powerful evidence, several key
limitations must be transparently acknowledged to properly contextualize the findings. First,
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this research utilized a post-test-only experimental design executed over a condensed six-
week timeframe. Consequently, the long-term cognitive durability of the visual AI scaffold
remains unmapped. Future longitudinal research is urgently required to determine whether
the heightened spatial grounding and syntactic complexity persist over months, or if students
undergo a cognitive regression once the visual AI stimulus is entirely removed from the
writing environment. Longitudinal tracking would also reveal if the skills acquired during
prompt engineering successfully transfer to non-narrative writing genres, such as
argumentative or expository prose.
Second, this study focused exclusively on eighth-grade students within public secondary
schools. While this age bracket represents a critical literacy benchmark, caution must be
exercised when generalizing these exact effect sizes to younger primary school learners or
advanced upper-secondary students. Younger children may experience an inflation in
extraneous cognitive load due to limited typing mechanics and vocabulary, while older
students might require more nuanced artistic constraints to experience a comparable
metacognitive benefit. Future comparative studies should actively replicate this experimental
protocol across diverse developmental tiers and specialized student populations, including
English Language Learners (ELL) and neurodivergent students diagnosed with specific
written expression disorders.
8. Conclusion

The rapid, unstoppable ascendance of generative artificial intelligence has presented modern
education with an epochal crossroads. If the field continues to focus exclusively on text-to-
text generation utilities, it risks sleepwalking into a future where AI acts merely as an agent
of cognitive displacement, deskilling young writers by fully automating the linguistic creative
process. This study charts an entirely different, deeply transformative path forward,
establishing visual generative AI as an invaluable structural mediator for Scaffolding the
Unconscious.
By externalizing complex, unstable mental imagery onto a stable digital canvas, text-to-
image prompt engineering dramatically unburdens adolescent working memory, shifting the
cognitive paradigm from exhausting internal visualization to high-level, deliberate linguistic
execution. The massive quantitative gains in sensory density and syntactic complexity
documented in this trial prove that when AI is systematically integrated as a pre-linguistic
tool, it does not replace the human voice — it amplifies it. As we navigate the deep
complexities of the digital age, education must courageously harness these visual
technologies, transforming generative AI from an engine of intellectual automation into an
unparalleled catalyst for human literacy, creative expression, and cognitive development.
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