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students,	promoting	the	connection	between	visual	cognition,	digital	literacy,	and	creative	thinking.	

Portuguese	Sign	Language	(PSL)	skills,	integrating	text,	images	and	gestures	in	a	multisensory	way.	

course	‘Making	Thought	Visible’,	equipping	teachers	and	interpreters	with	the	skills	to	create	inclusive	
pedagogical	resources	and	generate	meaningful	images	to	illustrate	curricular	content. Participants	

of	 visual	 narratives,	 and	 pedagogical	 innovation	 with	 digital	 tools	 through	 structured	 stages.	
Preliminary	results	suggest	increased	motivation	and	participation	among	deaf	students,	supporting	
the	hypothesis	that	AI	can	effectively	facilitate	intermodal	learning	processes.	Critical	training	among	
professionals	was	essential	for	the	conscious	use	of	these	technologies.	The	study	also	suggests	that	
AI	can	contribute	 to	 the	development	 of	 a	visual	 epistemology	of	 learning,	challenging	traditional	
concepts	and	broadening	the	scope	of	expression,	cognition,	and	culture	in	bilingual	education.

portuguese	sign	language.
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expresie,	kognície	a	kultúry	v	bilingválnom	vzdelávaní.

intelligence (AI) into pedagogical practices has opened up transformative 

plays a foundational role. Visual cognition refers to the process through 

a primary cognitive modality that structures their interaction with the world. 

enhance visual channels of communication and comprehension.

2024). This intermodal translation fosters what may be called a visual 

reasoning. By aligning with the bilingual socio-anthropological model of 

of deaf students.

acknowledges that meaning is constructed through the interplay of various 

educational design ensures that students engage with knowledge through 
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accommodate diverse learners. Inclusive pedagogy is not limited to accessibility 

This article explores the intersection of these four key concepts—visual 

how pedagogical innovation can be both technologically grounded and ethically 
responsive.

are truly accessible to deaf learners. At the heart of this ambition lies a clear 

it becomes a pedagogical imperative. Through the use of AI tools capable of 

comprehension but also support linguistic and metalinguistic development by 

spatial and affective dimensions of learning that are critical for engagement 

familiarity with digital technologies. GenAI can assist in adapting content to 
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differentiated instruction and helping to mitigate the risks of exclusion within 

It is essential to understand the ethical principles of using AI to improve the 

idiosyncratic essence.
This capacity for semiotic translation and adaptation also opens the way 

visual perception is not just passive observation but an active form of thought. 

curriculum itself must shift to accommodate visual literacies and gestural 
reasoning as legitimate cognitive strategies.

ethical responsibility. AI tools are not neutral. They encode the biases of their 

require continuous attention.

a philosophical claim. It asserts that expression is learning that visibility is not 

and experienced—but only if implemented with rigor and creativity.

Despite the recognition of the importance of visuality in bilingual education 

2022). 
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This project and the linked training course proposes an approach that 

and develop cognitive skills. Studies in cognitive neuroscience indicate that 
visual learning not only compensates for the lack of auditory input but also 

Recognizing visual cognition as a structuring axis of the curriculum for deaf 
students also implies the development of pedagogical resources that respect the 

allowing students to articulate linguistic and visual knowledge in integrated 

Accessibility in learning through technology requires that resources not only be 

and produce knowledge. 
AI can help overcome language barriers by creating bridges between 

are aware of the possibilities and limitations of AI in the context of deaf 

It is important to understand that AI does not replace pedagogical mediation 

of the generated images is essential to ensuring the pedagogical quality of the 
materials produced. 
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The project’s objective is to explore how the use of GenAI can promote 
critical and creative thinking skills in deaf students in teaching Portuguese as 

interpreters from across the country to produce innovative teaching resources. 

allowed students to consolidate a multisensory and critical approach to teaching. 

on the principles of bilingual education and curricular accessibility. Examples 

relevant images adapted to the age ranges of deaf students were analyzed. Each 

This practical dimension allowed for immediate application of the resources in 

of students.

sessions aimed at professionals from multidisciplinary teams working with deaf 
students at all levels of education (from preschool to secondary school). Given 

Generative AI in Deaf Education. It aimed to promote teachers’ understanding 
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in educational settings with deaf students. The course ensured that Generative 

the communication and cultural needs of these students. The second session 
focused on pedagogical skills for teaching and learning Portuguese as a second 

the principles of Deaf Education.
The third session focused on pedagogical and didactic skills for teaching and 

session continued the course with an approach to aesthetic appreciation and 

possible practical applications of AI in the design of teaching and learning tools 
were discussed.

Two sessions (the sixth and eighth) were dedicated to technological skills 

diversity and the inclusion of deaf students. The session also discussed the 

inclusive digital learning environments.
The trainers agreed that the theme ‘Skills for Inclusion: Promoting 

session dedicated to this topic.
The tenth session then addressed content related to skills for innovation 

from the perspective of bilingual education. This included understanding 

as the development of effective planning central to bilingual education for 

Portugal.

of multimodality in inclusive education and in teaching and learning writing 
processes.

applied to education. The focus was on identifying the potential of GenAI in 
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students. There was also a focus on developing teaching and learning proposals 

evaluating results. A demonstration was given on how to use AI applications in 
accordance with the training course objectives.

the professional situation.

to more advanced training to further their learning. All of the registered trainees 
attended the course and passed.

All the knowledge acquired through the proposals carried out and 
documented by the trainees is now undergoing a process of selection and 

the real possibilities of transferability between the theoretical and practical 
domains. Preliminary results point to an improvement in the motivation of deaf 

writing tasks using IAG and the development of interdiscursive visual narratives 

generate more meaningful images in the visual cognition process (Ghoul & 

The methodological design was informed by the theoretical framework 

inclusive pedagogy within the socio-anthropological model of Deaf education. 
Each session operationalized these principles by combining conceptual 

ethical integration of AI were continuously translated into classroom practice. 

these frameworks in their own professional contexts.

implementing a pedagogical-didactic proposal in bilingual educational contexts 
was carried out. One highlight is the feedback that deaf students provided on 
the activities included in the following proposal:
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These activities are designed to develop linguistic and creative skills in 

1. 

2. Cognitive: To develop creativity by proposing alternative endings to 

creating narrative variations.
3. 

visually represent concepts and stories.
4. Social and emotional: To encourage group work to promote collaboration 

:
Activity	1:	Introduction:	

Figure 1 Concept triangulation through AI-generated images

	 	 	 	 (Source:	generated	by	GenAI)
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The prompt taken from the chatbot was: ‘Create images for the keywords 

Activity	2:	Exploring	the	narrative	using	GenIA.

was used: Canva.
The steps involved were as follows: the students were asked to choose parts 

of the story and create representative images or scenarios with the support of 

Figure 2	 Image of the narrative sequence generated by GenAI. Parts of the 
narrative are selected by deaf children and signed to an adult.

(Source:	generated	by	GenAI)

The prompt was taken from a chatbot: ‘Create an image for the following 

in a house in the forest.’

Figure 3 An image of the narrative sequence generated by GenAI.

(Source:	generated	by	GenAI)
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Figure 4 An image of the narrative sequence generated by GenAI.

(Source:	generated	by	GenAI)

Prompt taken from the chatbot: ‘Create an image of the middle pig building 
a wooden house and then playing with the youngest pig.’

Figure 5 An image of the narrative sequence generated by GenAI.

(Source:	generated	by	GenAI)

Images were generated until the end of the narrative using prompts directed 

Activity	3:	Design	an	alternative	ending	to	the	story	of	the	three	little	pigs.

(see Figures 6 and 7).
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Figure 6 An illustrative image showing an alternative ending to the original 

(Source:	generated	by	GenAI)

and each head ate a piglet.’

Figure 7 An illustrative image showing an alternative ending to the original 
story.

(Source:	generated	by	GenAI)
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The prompt was taken from a chatbot: ‘The wolf fell into the cauldron and 
the pigs made wolf soup.’

Activity	4	Results	presentation

images they created.

Students discuss the vocabulary they have learnt and reinforce their 
understanding of the sequence of the original narrative and the alternative 

 

Child A: ‘It helped because we created images of things we said through 
gestures.’
Child B: ‘It helped because we didn’t have to work hard to draw.’
Child C: ‘It helped because we could see if what we said was correct and if 
everyone understood.’
The proposal was evaluated through observation and recording of student 

Evaluation of the creativity and cohesion of the alternative endings to the 
stories presented.

can participate in the activities. Deaf students are empowered by the ability to 

stimulates creativity.

into deaf education highlights the importance of combining technology and 
pedagogy to create inclusive and transformative practices. This approach 

impact the learning of deaf students.
The concept of ‘making thought visible’ refers to the idea of externalizing 
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and interact with the content independently.

opportunities and greater inclusion.

its methodological limitations. The evidence gathered is primarily based on 

did not involve direct observation or systematic data collection from the 

rather than measured effects on learners. This approach is consistent with 

theoretical principles into professional practice. 
Future research should complement these qualitative insights with 

longitudinal and quantitative studies to assess the measurable impact of GenAI 
on deaf students’ linguistic and cognitive development.

engage critically with AI tools and consider their ethical use in educational 

addressed to promote the informed and responsible integration of technology 
in deaf education.



49

______________________

for Science and Technology -  within the framework of Research Centre on Child Studies of the 

Al Avaliação	em	educação:	Uma	abordagem	qualitativa. 
Porto Editora.

Visual	thinking

and predictors of misconceptions among teachers. Frontiers	in	Psychology,	3

generative AI use. International	Journal	of	Educational	Research 115

of neurodevelopmental delay. Frontiers	in	Public	Health 5, 81.

Opportunities and challenges for inclusive learning environments. Journal	 of	 Educational	
Technology,	38

Implications	for	Teaching	and	Learning. Center for Curriculum Redesign.
Nature	 Reviews	

Neuroscience, 15
Review	of	Research	in	Education,	

32
Intelligence	unleashed:	An	argument	for	

AI	in	education. Pearson.
Bilingualism	 and	 bilingual	 deaf	 education.	Oxford 

Perspectivas interdisciplinares. Revista	Portuguesa	de	Educação	Artística,	12
Cultura	e	diferença	na	 formação	de	professores:	Surdez,	bilinguismo	 e	educação. 

Revista	Educação	e	Linguagem,	25


