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Abstract

In today's context, we are living the digitalization paradigm, in which new digital Generative Al (Artificial Intelligence)
tools are springing up at a frenetic pace. In the context of the higher education classroom, it can be seen that higher
education students are increasingly looking to shorten the distance between the various relevant stages of the
project challenges proposed by the teacher. They want to do it quickly and well. In most cases, the “thinking vs.
creating” stage of the design methodology falls far short of what is expected. They prefer the dizzying speed of the
answer suggested/given by ChatGPT or another Generative Al, rather than validating this content with
research/analysis in credible sources (credible information sites or scientific articles), or through the teacher. The
data/content generated by Al is often inconsistent and unreliable.

The act of thinking vs. creating is a cognitive act, exclusively human, because it is solitary, requires concentration,
research and analysis of information obtained, on which critical and creative thinking is crucial, to raise with clarity
and focus the materialization of the idea that the student proposes in the context of teaching-learning in the
classroom. The design methodology proposed for design, multimedia or audiovisual work has four stages: first
“briefing” - launches problem/challenge; Second: “thinking vs. creating’ - creative process/ideation; Third:
‘Materialization’ - creation in the way referred to by Ellen Lupton (2016) in ‘Intuition, Action, Creation - Design
Thinking', Fourth: “Solution” - in this, it always presupposes three fundamental criteria in the final output of the work,
originality, relevance and creativity. In a classroom context (practical-laboratory), students create, develop and
materialize creative processes using mind maps and moodboards, made manually, in drawing and/or handwriting
plans, in A2 format.

Initially, they question, they have doubts, because they simply aren't used to going “outside digital”, or rather, to
leaving their comfort zone, and they create some initial resistance to the process. In a second phase, they realize the
relevance of this technique/working tool within the creative process. They then understand, more assertively and
clearly, that good ideas don't just fall out of the sky. At the end of the creative process (Mind map), the students obtain
very surprising results based on good teaching-learning practices with pedagogical innovation, as Godin (2023)
reiterates that the magic of the creative process lies in the fact that it has no magic. Therefore, students are aware, on
the one hand, that Al speeds up, automates and frees us from time-consuming stages of the creative process, on the
other hand, it also requires the preservation of human cognitive function in the validation of its results.

In short, an online study/survey was carried out among higher education students in Portugal (polytechnic and
university), attending courses in Communication Design, Multimedia and Audiovisuals, which resulted in a robust
sample of 256 responses in total. It was found that 64.8% use ChatGPT; 28.9% use Capcut; 19.5 use Copilot; 13.3%
use Adobe Firefly; 11.7% use DALL.E; 5.9% use RunWay; 10.9% Midjourney; 10.2% use Bing, 11.3% use other Als
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(figure3). However, in this study, a relevant question was also asked: if they check and analyze the content generated
by Al, 41.4% considered doing individual critical reflection; 8.6% considered checking by peers or colleagues; 17.6%
considered validating the results through the teacher; 14.5% considered checking through websites or online
platforms and 15.2% considered checking through ChatGPT (figure4). In conclusion, the use of digital Al tools in co-
creation processes at the “thinking vs. creating” stage in design, multimedia and audiovisual projects has proved to
be very fruitful for students to develop their creative skills and competences.

Palavras-chave: Creative process, Al, design teaching, communication design; multimedia, audiovisuals.

Resumo

No contexto atual, vivemos o paradigma da digitalizacao, no qual novas ferramentas digitais de Inteligéncia Artificial
Generativa (1A) surgem a um ritmo frenético. No contexto das aulas do ensino superior, ohserva-se que os estudantes
procuram, cada vez mais, encurtar as diversas etapas relevantes dos desafios de projeto propostos pelo docente.
Querem fazé-lo de formarapida e eficaz. Na maioria dos casos, a etapa do “pensar vs. criar” da metodologia de projeto
fica muito aquém do esperado. Os estudantes preferem a velocidade vertiginosa da resposta sugerida/fornecida
pelo ChatGPT ou por outra IA Generativa, em vez de validar esse contetido com pesquisa/andlise em fontes crediveis
(sites de informacao fidveis ou artigos cientificos) ou junto do docente. Os dados/contetidos gerados pela IA sdo
frequentemente inconsistentes e pouco fidveis.

0O ato de pensar vs. criar € um ato cognitivo, exclusivamente humano, pois é solitdrio, requer concentragao, pesquisa
e andlise da informacao obtida, sobre a qual o pensamento critico e criativo é crucial para clarificar e focar a
materializacao da ideia que o estudante propoe no contexto de ensino-aprendizagem em sala de aula. A metodologia
de projeto proposta para trabalhos de design, multimédia ou audiovisuais estrutura-se em quatro fases: primeiro, o
“briefing” - langamento do problema/desafio; segundo, “pensar vs. criar” - processo criativo/ideacao; terceiro,
“materializacao” - criacao conforme referido por Ellen Lupton (2016) em /ntuicdo, Acdo, Criagao — Design Thinking:
quarto, “solucao” - que pressupoe sempre trés critérios fundamentais no resultado final do trabalho: originalidade,
pertinéncia e criatividade.

Em ambiente de sala de aula (prética-laboratorial), os estudantes criam, desenvolvem e materializam processos
criativos através de mapas mentais e moodboards, elaborados manualmente, com desenhos e/ou anotagdes
escritas a mao, em formato A2. Inicialmente, questionam, tém duvidas, pois nao estao habituados a sair do ambiente
digital, ou seja, a abandonar a zona de conforto, gerando alguma resisténcia inicial ao processo. Numa segunda fase,
percebem a relevancia desta técnica como ferramenta de trabalho no processo criativo. Compreendem, de forma
mais assertiva e clara, que as boas ideias nao surgem do nada. No final do processo criativo (mapa mental), os
estudantes alcancam resultados surpreendentes, baseados em hoas praticas de ensino-aprendizagem com
inovagao pedagdgica, como Godin (2023) refere, a magia do processo criativo reside precisamente no facto de nao
haver magia.

Assim, os estudantes tém consciéncia de que, por um lado, a IA acelera, automatiza e liberta de etapas morosas do
processo criativo, mas, por outro lado, exige a preservacgao da fungao cognitiva humana na validagao dos resultados.

Em sintese, foi realizado um estudo/levantamento online junto de estudantes do ensino superior em Portugal
(politécnicos e universidades), dos cursos de Design de Comunicacdo, Multimédia e Audiovisuais, obtendo-se uma
amostra robusta de 256 respostas. Verificou-se que 64,8% utilizam o ChatGPT; 28,9% usam o Capcut; 19,5% o
Copilot; 13,3% o Adobe Firefly; 11,7% o DALL.E; 5,9% o Runway; 10,9% o Midjourney; 10,2% o Bing; e 11,3% recorrem
a outras IAs (figura 3). Contudo, no estudo, foi colocada uma questao relevante: se validam e analisam o contetido
gerado pela IA. Constatou-se que 41,4% fazem reflexao critica individual; 8,6% validam com pares ou colegas; 17,6%
com o docente; 14,5% validam em sites ou plataformas online e 15,2% recorrem ao préprio ChatGPT (figura 4). Em
conclusao, o uso de ferramentas digitais de IA em processos de cocriagao na etapa do “pensar vs. criar’ em projetos
de design, multimédia e audiovisuais revelou-se muito frutifero para o desenvolvimento das competéncias e
capacidades criativas dos estudantes.

Palavras-chave: processo criativo, IA, ensino do design, design de comunicacao, multimédia, audiovisuais.
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Resumen

En el contexto actual vivimos el paradigma de la digitalizacion, en el que surgen nuevas herramientas digitales de
Inteligencia Artificial Generativa (IA) a un ritmo vertiginoso. En las aulas de educacidn superior, se observa que los
estudiantes buscan cada vez mas acortar las distintas etapas relevantes de los desafios de proyecto propuestos por
el profesorado. Quieren hacerlo de manera rapida y eficaz. En la mayoria de los casos, la fase de “pensar vs. crear”
dentro de la metodologia de disefio queda muy por debajo de lo esperado. Los estudiantes prefieren la rapidez
vertiginosa de larespuesta sugerida/proporcionada por ChatGPT u otra IA generativa, en lugar de validar el contenido
mediante investigacién/analisis en fuentes fiables (sitios web de informacidn contrastada o articulos cientificos) o
con el propio docente. Los datos y contenidos generados por IA suelen ser inconsistentes y poco fiables.

El acto de pensar vs. crear es un acto cognitivo exclusivamente humano, ya que es solitario, requiere concentracion,
investigacion y analisis de la informacion obtenida, sobre la cual el pensamiento critico y creativo es crucial para
clarificar y materializar la idea que el estudiante propone en el contexto del proceso de ensefianza-aprendizaje en el
aula. La metodologia de diseno propuesta para los trabajos de disefo, multimedia o audiovisuales consta de cuatro
etapas: primero, “briefing” - presentacion del problema/desafio; segundo, “pensar vs. crear” - proceso
creativo/ideacion; tercero, “materializacion” - creacién como lo describe Ellen Lupton (2016) en /ntuicidn, Accion,
Creacion - Design Thinking: cuarto, “solucion” - que siempre debe cumplir tres criterios fundamentales en el resultado
final: originalidad, relevancia y creatividad.

En el contexto del aula (practica de laboratorio), los estudiantes crean, desarrollan y materializan procesos creativos
mediante mapas mentales y moodboards, elaborados manualmente, con dibujos y/o anotaciones escritas a mano
en formato A2. Al principio, cuestionan el proceso, tienen dudas, ya que no estan acostumbrados a “salir del entorno
digital’, es decir, abandonar su zona de confort, lo que genera cierta resistencia inicial. En una segunda fase,
comprenden la relevancia de esta técnica/herramienta de trabajo dentro del proceso creativo. Perciben con mayor
claridad y seguridad que las buenas ideas no surgen de la nada. Al final del proceso creativo (mapa mental), los
estudiantes obtienen resultados muy sorprendentes basados en huenas practicas de ensenanza-aprendizaje con
innovacién pedagdgica. Como sefiala Godin (2023), la magia del proceso creativo reside precisamente en que no hay
magia.

Asi, los estudiantes son conscientes de que, por un lado, la IA acelera, automatiza y elimina etapas tediosas del
proceso creativo, pero, por otro lado, exige preservar la funcién cognitiva humana para validar los resultados.

En resumen, se realizé un estudio/encuesta en linea entre estudiantes de educacién superior en Portugal
(politécnicos y universidades) de los cursos de Disefio de Comunicacion, Multimedia y Audiovisuales, obteniendo una
muestra robusta de 256 respuestas. Se constato que el 64,8% utiliza ChatGPT; el 28,9% Capcut; el 19,5% Copilot; el
13,3% Adobe Firefly; el 11,7% DALL.E; el 5,9% Runway; el 10,9% Midjourney; el 10,2% Bing; y el 11,3% otras IA (figura
3). Sin embargo, una cuestién clave del estudio fue si validan y analizan los contenidos generados por IA. Se observé
que el 41,4% realiza reflexidn critica individual; el 8,6% valida con companeros; el 17,6% lo hace con el docente; el
14,5% valida a través de sitios web o plataformas online; y el 15,2% lo hace a través del propio ChatGPT (figura 4). En
conclusion, el uso de herramientas digitales de IA en los procesos de co-creacion en la fase de “pensar vs. crear” en
proyectos de disefio, multimedia y audiovisuales ha demostrado ser muy heneficioso para que los estudiantes
desarrollen sus competencias y habilidades creativas.

Palavras-chave: proceso creativo, IA, ensenanza del disefio, diseno de comunicacion, multimedia, audiovisuales.

INTRODUCTION

The act of thinking vs. creating is a cognitive act, exclusively human, because it is solitary, requires concentration,
focus, research and analysis of the information obtained, on which critical and creative thinkingis crucial, so that,as a
result, successful results can be obtained, that is, satisfactory, pertinent, creative and original. It's crucial to bring
clarity and focus to the materialization of the idea that the student proposes in the classroom-teaching-learning
context, boosting good practices to generate new ideas in communication design, multimedia or audiovisual projects.
This article also seeks to encourage reflection on the tension between “thinking vs. creating” and how this is explored
with students, with supporting evidence in images that are enriched with practical examples of pedagogical
application.
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The design methodology proposed in the classroom intentionally enhances the integration of Generative Atrtificial
Intelligence (Al) in higher education, through which students can co-create with Generative Al, since it is well known
that Generative Al tools are widely used by students to speed up ideation and production stages. However, recent
studies warn of the risks associated with the indiscriminate use of these technologies. A study conducted by
Microsoft and Carnegie Mellon University highlights that over-reliance on Al can compromise users' critical thinking
and creativity, leading to a decrease in the cognitive effort required for complex tasks.

In short, it was two years ago this May that Open IA launched ChatGPT, and as Joao Sousa (2025) points out, it is
becoming increasingly clear how exponential the evolution of this ecosystem has been and how it has offered the
“world” a moment of epiphany about Artificial Intelligence (A).

Neves (2025) on Al, Education and Critical Thinking makes a very pertinent and lucid reflection on the question: “What
changes when students let Al think and "write for them? He says that on the one hand there is a “displacement of
cognitive effort”, and on the other there is the latent risk of automated and superficial learning.

1 STATEOFTHEART

UNESCO, in its guide on generative Al in education, emphasizes the importance of a human-centered approach,
warning of the risks of misinformation and the need for regulations that guarantee ethics and inclusion in the use of
these technologies. In addition, UNESCO points out that while Al can be a powerful tool for personalizing learning and
optimizing administrative tasks, it is crucial that educational institutions validate Al systems for their ethical and
pedagogical suitability.

In Portugal, the integration of Al in higher education still faces challenges. The Instituto Superior Técnico (IST)
recommends that the use of Al tools should be accompanied by direct interaction between teachers and students,
ensuring the effective acquisition of knowledge and skills. In addition, it highlights the need to make explicit the Al
resources allowed in assessments and to clarify the deontologically appropriate uses of these toals.

Inthe context of design, traditional project methodology emphasizes stages such as briefing, ideation, materialization
and solution. The “thinking vs. creating” stage is fundamental, as it involves complex cognitive processes such as
research, analysis and critical thinking. However, it is observed that many students prefer to quickly resort to the
solutions offered by Al, neglecting the depth and originality that result from a more reflective and manual creative
process.

The Use of Artificial Intelligence (Al) in Higher Education Learning Contexts

Over the last two and a half years, Artificial Intelligence (Al) has consolidated itself as a digital ecosystem that is
increasingly encompassing various areas of knowledge, based on advanced learning models. It has become
increasingly apparent in the current context that Generative Artificial Intelligence (Al) has boosted digital creativity
with a menu of advanced digital tools, such as GPT-4 (Open IA), Adobe Firefly (Adobe), DALL-E (Ramesh, 2022),
when it comes to generating written content and/or images. However, when it comes to generating audiovisual
content, Runway and Capcut have made it possible to generate increasingly realistic and impressive content.

In the projects proposed to students, the impact of the use of Generative Al in the process of co-creation in design
projects and in the creation/production of audiovisual materials is an inevitable reality. The resources are
increasingly enhanced, boosting the capacity for creative automation, making it more evident, as Marco Neves
(2025) points out, a “displacement of cognitive effort”, whose learning results are notoriously “superficial”. However,
itis very important to reflect on the importance of the ethical and authorial principles generated, namely the final
outputs, which should always pass through the “sieve” of validation from credible and scientific sources in order to
avoid plagiarism.
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2 IMPLEMENTED METHODS

In order to consolidate the preparation of this article, two methodologies were actually implemented, the first,
Methodology in Design and Audiovisual structured in four stages: 1. Briefing; 2. Creative Process; 3. Materialization;
4. Solution (figure 1).

The second was the preparation of a online survey submitted in the classroom to undergraduate and Master's degree
students in the following scientific areas: Communication Design, Audio Visual and Media Production and Business
Communication. This study/survey resulted in 256 sample responses (figure 2).

Figure1
Methodology developed by the author (2015)

f@0in ©
— metodologia — :

briefing

pensar vs criar

Figure 2
Online survey (2025)

256 respostas Associar ao Sheets

Mensagem para os inquiridos

Este formuldrio j& ndo esta a aceitar respostas

Resumo Pergunta Individual

However, to investigate the impact of generative Al on the creative processes of higher education students in
Portugal, an exploratory study was conducted with a sample of 256 students from Communication Design,
Multimedia and Audiovisual courses, from various polytechnic and university institutions. The data was collected and
analyzed from the online survey implemented in the classroom for students, complemented by classroom
observations and analysis of work carried out by students in the creative process, namely mind maps and
moodboards.

The first (previously mentioned) design methodology implemented (figure 1) in class followed four main stages:
. Briefing Presentation of the problem or challenge to be solved.
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. Think vs. Create: ldeation and concept development phase, using techniques such as mind maps and manual
moodboards in minimum A2 format.

. Materializatior: Creation of the form, as described hy Ellen Lupton in “Intuition, Action, Creation - Design Thinking” .
. Solution: Presentation of the final result, evaluating criteria such as originality, relevance and creativity.

During the process, students were encouraged to step out of their digital comfort zone, despite their initial hesitations,
exploring manual and reflective approaches to stimulate creativity and critical thinking.

The second, online survey, with a total of 256 sample responses.

2.1 Analysis of survey data

The results of the survey (figure 3) in response to the question “which Generative Al tools do you use” show that
64.8% of students use ChatGPT, 28.9% use Capcut, 19.5% use Copilot, 11.7% use DALL-E, 13.3% use Adobe Firefly,
10.9% use Midjourney, 10.2% use Bing, 5.9% use RunWay and 11.3% use other Generative Al tools. These data
indicate a wide adoption of Generative Al tools by students, this sample shows that the majority have already adopted
Generative Al, widespread use of these tools, in 95.5 of those surveyed.

Figure 3
Prepared by the author

2. Quais as ferramentas de IA Generativa que utiliza regularmente? |_D Copiar grafico

256 respostas

ChatGPT 166 (64,8%)
Capcut 74 (28,9%)
DALLE 30 (11,7%)
Adobe Firefly 34 (13,3%)
Decktopus |1 (0,4%)
Gamma 23 (9%)
Hey-gen |1 (0,4%)
Bing 26 (10,2%)
Copilot 50 (19,5%)
Midjourney 28 (10,9%)
Runway 15 (5,.9%)
Outra 29 (11,3%)
ChaGPT 78 (30,5%)
0 50 100 150 200

However, when asked about the verification and analysis of the content generated by Generative Al (figure 4), in
response to the question “what methods do you use to verify and validate the final results obtained”, 1.4% said that
they carry out individual critical reflection. However, 17.6% resort to validation by the teacher/advisor. However,
14.5% use websites or online platforms, 15.2% rely on verification/validation via ChatGPT, and only 8.6% carry out
verification/validation by peers/colleagues.

Figure 4
Prepared by the author
e andlise do gerado com a |A Generativa
17. Quais os métodos que utiliza para verificagdo e validagao dos resultad o Coplar

finais obtidos pela IA Generativa.
grafico

256 respostas

@ Reflexéio critica individual

@ Verificagao por pares / colegas
Validagéo pelo professor / orientador

@ Verificagao através de sites /
plataformas online (Wikipédia)

@ Através do ChatGPT

@ Outra
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When asked (figure 5) for what purposes they use Generative Alin Design and Audiovisual projects, the vast majority
of students (65.2%) said it was for generating ideas, 12.5% for automating tasks, 10.2% for sketching and prototyping,
and only 7.8% use Generative Al for other tasks.

Figure5
Prepared by the author

3. Com que fins utilizaa IA iva em proj de design e audiovisual? |0 Copiar grafico

256 respostas

@ Geragdio de ideias
@ Esbogos e prototipagen...

Automatizagio de tarefas.
@ Materializagdo dos projetos finais
@ Outra

However, when asked (figure 6) whether they think Generative Al will play an even more important role in the future
and in co-creation processes, 31.3% said that it will be a great digital tool understood as a collaborative platform
where participants from different areas can leverage their knowledge. However, 29.7% said that Generative Al will
promote creativity and innovation. 18.4% will bring people together by breaking down language and geographical
barriers. However, 15.2% believe that it will allow different cultural and social perspectives to be incorporated into
design processes.

Figure 6
Prepared by the author
14. No futuro e no dos p laborativos (co-criagéo) considera 0 Copiar

que a |A Generativa assumira um papel importante: gréfico

256 respostas

@ Na promogéo da criatividade e inovagio
@ Na incorporago de diferentes
perspectivas culturais e sociais nos
processos de design
No funcionamento da ferramenta como

‘A uma plataforma colaborativa onde
participantes de dferentes areas poss
@ Na aproximagéio de pessoas através da
quebra de barreiras linguisticas e geo...
@ Outra

These results, some predictable and others surprising in fact, suggest a worrying trend: many students rely
excessively on the answers provided by Generative Al, without first carrying out an in-depth critical analysis and
validating the final outputs with their teachers. This dependence can really jeopardize the development of essential
skills such as critical thinking and creativity. Previous studies have already warned of the risks of excessive and
sometimes inappropriate use of Generative Al, which can lead to a deterioration of cognitive faculties and
subsequently a decrease in the ability to solve linear and basic problems. In short, finding alternatives to traditional
writing to cultivate critical thinking is crucial. As Neves (2025) points out, fostering Socratic debate “requires
defending a position, counter-arguing and adjusting ideas in real time”. The data was analyzed using Microsoft
Corporation (2019). Microsoft Excel (Version 2019) [Software].
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2.2 Critical Reflection

The implementation of methodologies that encourage manual and reflective approaches, such as the creation of mind
maps and moodboards, has proved to be fruitful and effective in stimulating creativity and critical thinking. As did the
implementation of the online student survey in class. The students initially showed some ‘“resistance” to the
development and physical materialization (A2 format) of the creative mindmap, as they were too “glued” and
dependent on the digital screen of their personal computer in class. However, throughout the process, they
recognized the importance of this exercise (figures 7 and 8), as a “good practice” in pedagogical innovation for higher
education students in communication design and audiovisual projects. They also recognized that not only did they
improve their conceptual/creative argumentation, but they also valued the depth and originality of their final works
resulting from the creative process.

Figure 7
Images captured in the classroom, students from IPVC, UMAIA/IPMAIA and ISCE Douro
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Figure 8
Mindmaps images captured in the classroom of ISCE Douro students
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3 CONCLUSIONS

The integration of generative Artificial Intelligence (Al) into higher education offers significant opportunities to
optimize processes and increase access to information. However, it is essential that this integration is accompanied
by innovative teaching practices that encourage critical thinking, creative thinking and reflection. Over-reliance on
generative Artificial Intelligence (Al) tools can compromise the development of core competencies, becoming an
obstacle to deep and meaningful learning.

The adoption of methodologies that combine digital and manual approaches, such as the creation of mind maps and
moodboards, has been shown to be effective in stimulating creativity and critical thinking in students. However, their
use at more advanced stages of projects can limit human creativity, sometimes generating generic or predictable
results. These creative practices/methodologies can allow students to develop a deeper understanding of the
problems and challenges posed by their teachers.

However, the student's individual critical and creative reflection is crucial, it is the main method of assessing the
content generated, although validation by the teacher is the most preponderant and crucial.

In conclusion, Al should be seen as an innovative and useful complementary tool in academia, it can support and
enhance the creative process, but it does not replace the importance of human critical and creative thinking in the
development and materialization of creative and innovative solutions.

LIMITATIONS AND FUTURES STUDIES

The limitations of this scientific study were not substantial, although they may include some generic results.
Nevertheless, this scientific study seeks to point out possible relevant insights with a view to amplifying new
possibilities or avenues of scientific study in this field.
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