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Abstract:

The normal aspect of rooms dedicated to Design education tend to use 
exhibitions of actual and past student’s work as a strategy to inspire 
creativity in their students. By other hand, the maintenance of the same 
objects in that room can lead to some boringness as students or worker 
look to the same things for a period. This leads us to the problem we 
wish to reflect: Can a room be designed to be user-adaptative allowing 
multi-sensory experience in line to the educational process in a Design 
setting? Our goal was to describe the possible link between the educa-
tional process and the contribution of a room that is cognitive adaptable 
to the different needs of that educational process. To achieve this, a 
theoretical study was conducted to propose a framework for cognitive 
rooms creation, based on augmented cognition concepts. The concepts 
of creativity, visual pollution and human-environment interaction under-
stood as cognitive workload were confronted in order to create a tech-
nology-based concept of a room that is adaptative to cognitive needs 
of it users, in a design creational process setting. Theoretically it seems 
possible to create a room that adapts to one’s educational needs, includ-
ing emotional status, one aspect that can directly be associated with 
the creativity performance in Design. The implementation of a simulated 
room based on these ideas will help to quantify the real benefit of this 
theoretical assumptions to Design education and practice. If true it can 
be traduced to other room-based realities as school rooms.
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Adaptative rooms; augmented cognition; education; media as multi-sensory ex-
periences.



172

 Revista Lusófona de Educação, 46, 2019

Revista Lusófona de Educação

Sala cognitiva para a educação em Design: aspetos teóricos
Resumo:  Normalmente, as salas dedicadas à educação em Design tendem a apresentar exposições dos trabalhos 
atuais e antigos realizados pelos estudantes como uma estratégia para inspirar a criatividade aos mesmos. Por outro 
lado, a manutenção dos mesmos objetos expostos pode levar a sensações de tédio, à medida que os estudantes 
ou trabalhadores observam as mesmas coisas por um dado período. Estes dados levaram-nos a refletir sobre: Pode 
uma sala ser projetada para ser adaptativa ao usuário, permitindo a experiência multisensorial alinhada ao processo 
educacional em um ambiente educacional de Design? O nosso objetivos era o de descrever o possível vínculo entre 
o processo educativo e a contribuição de uma sala cognitiva adaptável às diferentes necessidades desse processo 
educacional. De modo a alcançar o que nos propusemos,  elaboramos um estudo teórico com o objetivo de propor 
uma estrutura para a criação de salas cognitivas, baseada em conceitos de cognição aumentada. Os conceitos de 
criatividade, poluição visual e interação homem-ambiente, entendidos como fadiga cognitiva foram confrontados 
para projetar um conceito baseado em tecnologia de uma sala que é adaptativa às necessidades cognitivas de 
seus usuários, em um ambiente de processo de criação em Design. Teoricamente, parece possível criar uma sala 
que se adapte às necessidades educacionais, incluindo o estado emocional, um aspeto que pode ser diretamente 
associado ao desempenho da criatividade no Design. A implementação de uma sala simulada com base nessas 
ideias ajudará a quantificar o benefício real dessas suposições teóricas para projetar a educação e a prática. Se for 
verdade, pode ser traduzida para outras realidades baseadas em salas como salas de aula.

Palavras-chave: sala adaptativa; cognição aumentada; Educação; media como experiências multissensoriais.

Sala cognitiva para la enseñanza del Design: aspectos teóricos
Resumen: Normalmente las salas dedicadas a la educación de diseño tienden a utilizar exposiciones del trabajo 
actual y pasado de los alumnos como una estrategia para inspirar creatividad en los mismos. Por otro lado, el 
mantenimiento de los mismos objetos en esa sala puede llevar a algo de aburrimiento cuando los estudiantes o 
trabajadores buscan las mismas cosas por un período. Eso nos ha levado a querer explorar lo problema:  ¿se pue-
de diseñar una sala para que sea adaptada por el usuario y permita una experiencia multisensorial en línea con el 
proceso educativo en un entorno de Design? Nuestro objetivo era lo de describir el posible vínculo entre el proceso 
educativo y la contribución de una sala que sea cognitiva adaptable a las diferentes necesidades de ese proceso 
educativo. Para eso, se realizó un estudio teórico para proponer un marco para la creación de salas cognitivas, 
basado en perspectivas de cognición aumentada. Los conceptos de creatividad, contaminación visual e interacción 
entre humanos y medio ambiente entendidos como carga de trabajo cognitiva se confrontaron para diseñar un 
concepto basado en la tecnología de una sala que se adapta a las necesidades cognitivas de sus usuarios, en un 
proceso creativo de Design. En teoría, parece posible crear una sala que se adapte a las necesidades educativas, 
incluido el estado emocional, un aspecto que se puede asociar directamente con el rendimiento de la creatividad en 
el Design. La implementación de una sala simulada basada en estas ideas ayudará a cuantificar el beneficio real de 
estos supuestos teóricos para diseñar la educación y la práctica. Si es cierto, puede traducirse a otras realidades 
basadas en salones como salones escolares.

Palabras clave: salas adaptativas; cognición aumentada; educación; los medios como experiencias multisenso-
riales.

Salle cognitive pour l’enseignement du Design: aspects théoriques
Résumé  : En règle générale, les salles consacrées à l’enseignement du Design ont tendance à présenter des 
expositions de travaux actuels et passés réalisés par les étudiants comme une stratégie pour inspirer leur créativité. 
D’autre part, l’entretien des mêmes objets dans cette pièce peut être ennuyeux pour les étudiants ou les travailleurs 
qui recherchent les mêmes choses pendant un certain temps. Ces données nous ont amenés à réfléchir sur: est-ce 
qu’une salle peut être conçue pour s’adapter à l’utilisateur, permettant une expérience multisensorielle en ligne avec 
le processus éducatif dans un contexte de Design? Notre objectif était de décrire le lien possible entre le processus 
éducatif et la contribution d’une pièce cognitive adaptable aux différents besoins de ce processus éducatif. Afin de 
réaliser ce que nous avons défini, nous avons développé une étude théorique a été menée pour proposer un cadre 
pour la création de salles cognitives, basée sur des concepts de cognition augmentés. Les concepts de créativité, 
pollution visuelle et interaction homme-environnement, considérés comme une charge de travail cognitive, ont été 
confrontés afin de concevoir un concept technologique d’une pièce adaptative aux besoins cognitifs de ses utilisa-
teurs, dans un cadre de processus de création. Théoriquement, il semble possible de créer une salle qui s’adapte 
aux besoins éducatifs, y compris le statut émotionnel, un aspect qui peut être directement associé à la performance 
créatrice en Design. La mise en place d’une salle simulée basée sur ces idées aidera à quantifier le bénéfice réel de 
ces hypothèses théoriques pour concevoir l’éducation et la pratique. Si cela est vrai, il peut être transformé en salles 
de classe par d’autres réalités basées sur les salles.

Mots-clés: espaces adaptatifs; cognition augmentée; éducation; les médias comme expériences multi-sensorielles.
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Introduction

One of the main concepts related to the Design process is the creative leap (Dorst, 
1996), described by some authors as the moment where the designer passes from 
a ‘making sense of the future’  to ‘giving shape to the future’, i.e. building a solution 
(Sanders, 2017).His importance is reflected in the literature as the pedagogical tools to 
achieve it are frequently discussed along the years. It includes the feeling that we need 
to increment cognitive studies that first, understand the learning process in Design 
teaching and second, try to propose different approaches to improve it. One of the 
strategies used in this process is to create a specific environment where the student 
develops this process. Thus, it seems that the environment assumes an essential role 
for the academic attainment of the student competencies, as it can facilitate or preju-
dice the Design process itself. Considering that this process is trained to be used as a 
professional tool, so the professional environment assumes similar importance.

The increasing amount of information one needs to visualize, integrate, and interact 
in our days can lead the human being to a situation of cognitive workload. Cognitive 
workload is considered to be the decrement of cognitive processing one can demon-
strate when exposed to a self-regulated activity for a long period of time  (McMorris, 
Barwood, Hale, Dicks, & Corbett, 2018). Other perspective of cognitive workload in-
cludes the idea that neural resources are limited. It distribution along the tasks one need 
to achieve during normal work, and the amount of attention one need to put on it, can 
lead to an unbalance between the mental workload and the attentional reserve concept 
(Miller, Rietschel, McDonald, & Hatfield, 2011). By other words, if such task is mentally 
demanding, it can need more attention and thus, more mental resources, and so it leads 
to the use of the attentional reserve. The same occurs if the person is exposed to dif-
ferent sources of information that share between them the person’s mental resources 
as this situation can limit cognitive processing and consequent performance decrement 
(Jaquess et al., 2017; Miller et al., 2011). In the case of the Design process, this situa-
tion could lead to the failure of the creative leap and the ability to produce a solution. So, 
the effectiveness of a task  is related to a normal cognitive function that does not use 
all the cognitive resources, i.e. maintain some attentional reserve (Jaquess et al., 2017). 
The Design process includes the collection of information from different sources, that 
serves as inspirations for Design solutions orientated to a need. This process usually is 
simulated in an educational environment to train students in real-life settings and, most 
of the times, the different information is placed in the room as an exhibition, contributing 
to the inspiring process, (see for example Sanders, 2017), but also at the work environ-
ment.  We can see the positive contribution of this approach to information management 
easily, but some awareness needs to be taken into account as this information can also 
limit the cognitive function of students or workers (Jaquess et al., 2017; McMorris et al., 
2018; Miller et al., 2011), and affect the solution production or output. 
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To build some project that considers these assumptions, that can lead to an ex-
perimental setup to confirm any relation or cause-effect phenomena, basic research 
needs to be conducted as is theory-oriented. As defined by Lens (Lens, 1987), in basic 
research, theory-oriented predictions are based on theoretical conceptualizations that 
help researchers create empirical studies for its confirmation. Without a theoretical ex-
ploration of the concepts we wish to put into confrontation, the meaning of any empiric 
research is vague as knowledge needs basic research for its development (Lens, 1987).

Thus, the objective of the present study was to perform a theory-oriented research 
that explores the link between the educational process – in the case related to Design 
education - and the idea to create a room that is cognitively adaptable to the different 
needs of that educational process. If this relation is theoretically possible, then it can be 
orientated to empirical studies that verify its assumptions and to consider this approach 
as a solution for different educational settings.

We will start with the description of the methodology used, the problem to be 
considered, the concepts associated, and the framework was a solution could be de-
veloped. Then we define some main conclusions and some consideration of this frame-
work application to other areas of interest.

1. Methodology

Basic research, theory-oriented research or general logic and theoretical perspec-
tive are methods of analysis that deals with the confrontation of the existent knowledge 
of one or more different areas, without the need that its exploration serves a practical 
application. It promotes a reflection and discussion that justify some predictions, but 
also encourages the creation of assumptions that weren’t expected previously (Lens, 
1987; Long, 2014). On the other hand, it helps researchers to get acquainted with ex-
istent knowledge and to consider different views, perspectives and feelings that could 
lead to new insights of that knowledge and thus, promote general lines to seek for it 
confirmation (Lens, 1987). In line with these considerations, we will start this work with 
the description of the main concepts that we intend to cross and then to describe a 
framework on which a cognitive room could be materialized. The scenario used to re-
flect on this framework was the Design Department of the Universidade Lusófona de 
Humanidades e Tecnologias (DELLI, Lisbon, Portugal), more precisely its undergradu-
ate program of bachelor’s in Design.

1.1 – The problem scenario
DELLI is an area built for Design education, that follows the innovative educational 

orientations for its area (Figure 1). The process of collecting information, the building 
of an idea and the process towards a solution passes thought several stages were the 
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student get the tools and competences to become a designer. One of the strategies 
is to exhibit the work done in the walls to serve different purposes, one of them is to 
serve as an inspiration to the other project’s students are developing in the same or 
other academic years. That means that every student in the area had access to visual 
information through these exhibitions in a very interactive environment, were different 
academic years share the same area. 

In one of the curricular units of the Design bachelor’s degree at DELLI, we asked 
second-year students to reflect on problems they find during their academic experi-
ence. One of the difficulties student’s felt was related to the continuous exposure to 
the information in the walls, placards and other exhibition supports. In their opinion, 
the way information was delivered could lead to a feeling of boringness and lack of 
creativity during the pursuit of another project’s development. They then proceed to the 
deconstruction of the problem and to understand how the information presented in the 
room could influence the creative process. The result of this reflection, which included 
some informal interviews to the students that use the DELLI area, pointed out that this 
feeling was associated both with the quantity of information that was exhibit and by 
the amount of time the same information was available to be seen. These results were 
considered the starting point to the idea that a room could be sensitive to different 
cognitive needs and, to different amounts and types of information. This room flexibility 
could then promote a better performance during the achievement of the student’s pro-
jects, contributing the so expected creative leap. 

Figure 1 - DELLI area.
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1.2 – A possible framework
Some questions need to be reflected before start building a framework were a cog-

nitive room can be materialized as a solution for the exposed problem. First, we needed 
to consider the human factor, the creative process as a cognitive demanding task. Sec-
ond, we need to understand how we can monitor cognitive workload. Third, we need 
to know how a room can interact with its users to adjust the amount of information to 
be delivered based on the cognitive workload of its users.

To achieve some answers, we need to understand some of the concepts deeply.

1.2.1 – Creative process as a cognitive demanding task
The ability to be creative, innovative, different, seems to pullulate in our day as a 

criterion for success. This assumption is more accurate in the environments where 
creativity is essential, like in Design. The process to be creative starts usually by seek-
ing information that can serve as inspirations. Images, colors, sounds, artworks, ma-
terials, textures, everything can help the creative process as any of this can be like 
a sparkle that ignites the creative leap that can turn this information’s into a solution 
(Dorst, 1996). This process produces an environment that facilitates the conception of 
a solution. This activity starts with the deconstruction of the concepts associated with 
the propose problem designer needs to configure a solution. It passes through differ-
ent strategies that orientates designer towards a different perspective of the problem 
and the reality it is associated with, lead him to combine and explore different views to 
finally to give the solution a format and a final output. The ultimate solution needs to 
reflect actual and future needs, by other words, to collect information that comprises 
past solutions of the problem and that reflects on the future, which is considered as 
inspiration (Sanders, 2017; Thoring, Desmet, & Badke-Schaub, 2018). 

During this creative process, the designer is exposed to an enormous amount of 
information, that needs to be processed, assessed, and considered. This necessity 
constitutes a mentally demanding task. Being a demanding mental task, the ability 
to cognitively process this information needs to reflect a balance between the mental 
workload and the attentional reserve. If the last is reduced, it can compromise the suc-
cess of the cognitive process itself (Miller et al., 2011). This premise is even more true if 
we consider that the Design process implies different tasks from manual to technologi-
cal techniques to produce the intermediate works, sketches, drafts and the final solu-
tion. In contrast, the cognitive fatigue is developed by the amount of cognitive tasks 
one can execute during a period of time which also alter the physical performance of 
the designer (McMorris et al., 2018). 

Humans can perform tasks that don’t use all the cognitive resources (Jaquess et 
al., 2017), or by other words, we need to assure that some of the attentional reserve 
is present to allow the correct development of any cognitive task. Translating it to the 
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Design process, the creational activity needs to focus on an amount of information that 
is profitable for the creative process. Other forms of data, not needed for that task, 
should be avoided or decreased, to limit the use of the attentional reserve preventing 
the decrement of how effective the creative task is fulfilled. 

This cognitive workload and associated decrement of physical performance is in the 
base of the occupational phenomenon of burnout, a condition that affects the working 
ability of a person. It’s importance give it a place on the calendar of the World Health 
Organization (WHO) for the creation of a mental health policy for the workplace (WHO, 
2005, 2013). Burnout and other mental related conditions can occur as chronic stress 
or even depression, related to the maintenance of cognitive workload (Cinaz, Arnrich, 
La Marca, & Tröster, 2013). Depression is present in more than 264 million people 
around the world (GBD 2017 Disease and Injury Incidence and Prevalence Collabora-
tors, 2018).

1.2.2 – Strategies to monitor cognitive workload 
Several strategies are presented in the literature to assess cognitive workload. One 

of the easiest ways to collect data on it is to use self-reporting tools as the NASA Task 
Load Index, visual analog scale (VAS), Burnel mood scale (BRUMS), current mood state 
scale (CMSS), profiles of mood states (POMS). Other is to access the amount of percep-
tive mental workload (Cinaz et al., 2013; Jaquess et al., 2017; McMorris et al., 2018). 
Another way is to use physiological variables like event-related potential (ERP), measure 
by electroencephalography (EEG), and heart rate variability (Baik et al., 2019; Cinaz et 
al., 2013; McMorris et al., 2018; Mehler, Reimer, & Wang, 2017; Yeh et al., 2016). 

The first ones have the problem to be more subjective, as it depends from the de-
cision of the subject, which can be socially and culturally influenced (see for example 
Atalaia, Abrantes, & Castro-Caldas, 2015), and what can lead to some decisions that 
do not reflect entirely the subjects need. 

The second and third, allows a more objective measure, which decreases social 
and cultural influence and even the subjects own will. If the data collection is performed 
in a way that subjects do not need to be submitted to a very demanding laboratorial ap-
paratus and procedure, it could serve as an easy-to-use measure to control information 
and environment in a cognitive room.

1.2.3 – Strategies to allow human-room interaction based on cognitive workload 
levels or information needs
We can take some examples from other areas of research that are dealing with 

similar problems, as augmented cognition and augmented reality.
Augmented cognition is an area that seeks to develop environments were humans 

can react to information with a better result. This conception is based on the use of 
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several sensors that monitors the subjects along a task. They provide more or less 
information to the subject as he demonstrated an increment of his performance in the 
task trained (Agarwal & Dagli, 2013). In the area of augmented reality, the main idea is 
to put information inside typical life environments, and to make it useful and orientated 
to different needs. The success of this interaction is dependent of the use of wearables 
and to solve problems that include sensors accuracy, environment factors, human-
computer interaction and human cognition (see for example, Tsai & Huang, 2018). 

One of the concepts we can traduce from these areas is the use of sensors to moni-
tor subjects’ signs that can help in the control of the information or type of room that 
is needed. The other concept is that the room could integrate an adaptative manage-
ment. By other words, to incorporate the user behavior during a task that can lead the 
room to better adjust to the user needs based on his behavioral history (Tsai & Huang, 
2018). 

The information that can be selected can fall into two general categories. The first 
is related to the creative process itself, and reflects the information needed to proceed 
with the creational event. The second is composed of more simple forms. For instance, 
images, sounds and colors that influence subject’s mood, and that can help manage 
cognitive workload. It’s common knowledge that sound, color and images can be used 
to control subject’s mood (Liszio, Graf, & Masuch, 2018; López-Tarruella, Llinares Mil-
lán, Serra Lluch, Iñarra Abad, & Wijk, 2018; Whiteford, Schloss, Helwig, & Palmer, 
2018). Moreover, it can help in stress management and other mental related disorders. 
For example, the creation of multisensory rooms to support children with autism and 
other mental disorders is a reality, for instance since 1975 with the Snoezelen con-
cept (Novakovic, Milovancevic, Dejanovic, & Aleksic, 2019). This concept uses images, 
colors, sounds, light and other sensorial attributes to create a relaxation environment 
where the amount of information to be processed is controlled to attain a state of re-
laxation of the children (Novakovic et al., 2019). 

The use of nature images seems to be a good option as it has proven his benefits in 
attentional restoration and emotional stress situations even in immersive virtual reality 
settings (see for example, Liszio et al., 2018). Colors seems to be strongly related with 
the subjects feelings of coziness, safety, elegance, spaciousness, simplicity and lumi-
nosity (López-Tarruella et al., 2018).  The same is associated with the sound, moreover 
if it is related with color, as it matches seems to favor emotional associations that can 
serve different subjects responses (see for example, Whiteford et al., 2018).

1.3 – A framework
Based on the information gathered previously, we start building a concept where 

a cognitive room could be a solution for the described problem. The solution should 
comprehend some essential aspects. 
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First, we started by reflecting on the routine use of an academic or professional 
room. Normally, a room is a place used both for academic lectures and practical is-
sues related to the development of student’s competencies. But also, is the place were 
students can develop their work, train real life processes and, in the case of Design, 
the creative leap. So, it needs to be flexible to allow theoretical and practical classes, 
but also to be a room that favors inspiration for the student to proceed with their work. 
These considerations can be translated easily to the professional settings which, in 
the case of Design, follows the same needs with some exception regarding theoretical 
classes, that could be more related with team meetings or some projects presenta-
tions. 

Secondly, we reflect that a cognitive room need to manage between different kinds 
of information that is necessary to serve for the inspiration and the creational process of 
the designer. It also needs to comprise the option to diminish the amount of information 
and to deliver a sensitive environment composed by images, colors and sounds that 
helps that creational process.

Finally, we understood that this idea should incorporate the concept of cognitive 
workload, and to allow automatic adjustment of the room information to the cogni-
tive workload of its users. As above mentioned, to be possible, it needs to monitor 
some individual information references that are related to the cognitive workload, which 
means to create a way to track individual and group information. This data could serve 
to adjust the room environment. 

The study of López-Tarruela et al. (López-Tarruella et al., 2018) used a room ori-
entated to seek for color-related affective impression in a lactation room scenario. To 
achieve this goal, all the room changed his color to give it user the experience to be 
studied. A similar solution was proposed for our idea that all the room (walls, ceiling, 
and floor) could be used to pass information. 

With the study of Whiteford et al. (Whiteford et al., 2018), we saw that sound and 
color interact to create emotional environments. So, the emotional associations be-
tween colors and sounds should be present in this situation as it seems to facilitate 
human-room interaction.

The use of images, more specific nature images, was a good solution to promote 
relaxation as it shows the study of Liszio et al. (Liszio et al., 2018), so it association with 
color and sounds should be integrated in the solution proposed. 

The Snoezelen concept that associates all of this has proven to be a therapeutic 
solution for mental related stress situations, as its demonstrated in the paper of Nova-
kovic et al. (Novakovic et al., 2019), meaning that this solution could serve to control 
cognitive workload and to promote the attentional reserve maintenance and restoration 
during the different activities, as it seems beneficial (Jaquess et al., 2017; Miller et al., 
2011)
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To control heart rate, the idea should integrate the creation of a multi-user tool for 
vital signals assessment, that can be used to adjust the room to individual or group 
needs, as this signal seems to be one of the easiest ways to achieve this control.

These reflections allow us to build a framework to be used in the concept phase of 
a cognitive room. The general framework is presented in Figure 2.

Figure 2 – Cognitive Room Framework

1.4 – First demo
To be able in the future to verify the applicability and the accuracy of our assump-

tions, we start by building a demo for the concept of a cognitive room adapted to the 
DELLI area and standard educational settings. This demo serves to create a tool that 
can allow us to start empirical studies regarding the effects of a cognitive room in the 
creational leap and cognitive workload of students using DELLI area. 

In our first idea for a demo, we consider using only the DELLI walls as the informa-
tion output. We propose to use big size led screens placed, as indicated in Figure 3. 
These screens were located at eye level that serves both standing and sitting positions. 
The information was stored on a cloud-based web service, and a web application was 
built to allow manual selection of the kind of color, sound, images, themes that the us-
ers intend to use in at that time. 
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Figure 3 – Proposed screen placement at DELLI area.

Another more straightforward idea was to use a projector that could influence only 
a wall, which limits the concept of a surrounding environment. Still, it could serve as a 
starting point to access some attributes as the automatic adjustment based on heart 
rate frequency. A draft is presented in Figure 4. In this we can have a general view of 
the web-based information manager created by the students, that users can use for 
both scenarios – classes and as inspirations.

All these ideas, in the first application, need the users to select the intended infor-
mation they felt adequate to their needs. This option will help to understand different 
options of information isolation or integration that could facilitate the process that is 
being studied. It seems logical to start with simple information like colors and sounds, 
and the classes information selected by the teacher.  By monitoring heart rate in all us-
ers along a period of time, will give us information about the relation between the room 
and its users. This information can then be used to build an algorithm that could lead 
us to a way automatic adjustment could be possible, using a wearable that measures 
heart rate and interact with the room management system. 
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Figure 4 – One Wall solution with ceiling laser projector and movement sensors. The web-based 
solution is projected at the wall.

Final considerations

It seems that it is possible to create a cognitive room that can help students and 
professionals to pursue their work by promoting a room that is flexible regarding the 
type and amount of information displayed. It also seems possible that this room can 
adjust the quantity and type of information depending on cognitive workload of its 
users. Literature reveals several solutions that can be adapted to this project. Future 
steps include the simulation of a cognitive room, in a very embryonic stage, at DELLI 
area during one academic year. This premise can give us insights if this option repre-
sents benefits for its users and if so, it can lead to more complete solutions and as-
sociated technological improvements to build a more complex cognitive room. If this is 
possible, to integrate cognitive workload monitoring and adjustable environments for 
group usage, this idea can be used in future projects involving the professional environ-
ments and even school, as it can contribute to classroom improvements.



Revista Lusófona de Educação

Atalaia, Farinha, Araújo, Jaime, Oliveira & Nunes: Cognitive room for Design education

183

References

Agarwal, S., & Dagli, C. H. (2013). Augmented cognition in human system inter-
action through coupled action of body sensor network and agent based modeling. 
Procedia Computer Science, 16, 20–28. https://doi.org/10.1016/j.procs.2013.01.003

Atalaia, T., Abrantes, J. M. C. S., & Castro-Caldas, A. (2015). Adaptação cultural e 
fidedignidade da versão portuguesa do Lateral Preference Inventory para a avaliação 
do perfil de lateralidade. Salutis Scientia, 7(Março), 5–11. Disponível online em http://
www.salutisscientia.esscvp.eu/Site/Artigo.aspx?artigoid=31345
Baik, S. Y., Kim, C., Kim, S., Yook, D. W., Kim, H. S., Chang, H., & Lee, S. H. (2019). The moderating 

effect of heart rate variability on the relationship between alpha asymmetry and depressive symptoms. 
Heliyon, 5(3), e01290. https://doi.org/10.1016/j.heliyon.2019.e01290

Cinaz, B., Arnrich, B., La Marca, R., & Tröster, G. (2013). Monitoring of mental workload levels during an 
everyday life office-work scenario. Personal and Ubiquitous Computing, 17(2), 229–239. https://doi.
org/10.1007/s00779-011-0466-1

Dorst, K. (1996). Creativity in the design process: co-evolution of problem–solution. Studies, 17(4), 341–
361. https://doi.org/10.1016/S0142-694X(01)00009-6

GBD 2017 Disease and Injury Incidence and Prevalence Collaborators. (2018). Global, regional, and 
national incidence, prevalence, and years lived with disability for 354 diseases and injuries for195 
countries and territories, 1990–2017: a systematic analysis for the Global Burden of Disease Study 
2017. Lancet 2018:1786-858. https://doi.org/10.1016/S0140-6736(18)32279-7.

Jaquess, K. J., Gentili, R. J., Lo, L. C., Oh, H., Zhang, J., Rietschel, J. C., … Hatfield, B. D. (2017). 
Empirical evidence for the relationship between cognitive workload and attentional reserve. 
International Journal of Psychophysiology, 121(September), 46–55. https://doi.org/10.1016/j.
ijpsycho.2017.09.007

Lens, W. (1987). Theoretical Research Should be Useful and Used. International Journal of Psychology, 
22(4), 453–461. https://doi.org/10.1080/00207598708246787

Liszio, S., Graf, L., & Masuch, M. (2018). The relaxing effect of virtual nature: Immersive technology 
provides relief in acute stress situations. Annual Review of CyberTherapy and Telemedicine, 16, 
87-93.

Long, H. (2014). An Empirical Review of Research Methodologies and Methods in Creativity Studies 
(2003–2012). Creativity Research Journal, 26(4), 427–438. https://doi.org/10.1080/10400419.20
14.961781

López-Tarruella, J., Llinares Millán, C., Serra Lluch, J., Iñarra Abad, S., & Wijk, H. (2018). Influence of 
Color in a Lactation Room on Users’ Affective Impressions and Preferences. Health Environments 
Research and Design Journal, 1–16. https://doi.org/10.1177/1937586718796593

McMorris, T., Barwood, M., Hale, B. J., Dicks, M., & Corbett, J. (2018). Cognitive fatigue effects on 
physical performance: A systematic review and meta-analysis. Physiology and Behavior, 188 
(January), 103–107. https://doi.org/10.1016/j.physbeh.2018.01.029



184

 Revista Lusófona de Educação, 46, 2019

Revista Lusófona de Educação

Mehler, B., Reimer, B., & Wang, Y. (2017). A Comparison of Heart Rate and Heart Rate Variability Indices in 
Distinguishing Single-Task Driving and Driving Under Secondary Cognitive Workload, PROCEEDINGS 
of the Sixth International Driving Symposium on Human Factors in Driver Assessment, Training and 
Vehicle Design, 590–597. https://doi.org/10.17077/drivingassessment.1451

Miller, M. W., Rietschel, J. C., McDonald, C. G., & Hatfield, B. D. (2011). A novel approach to the 
physiological measurement of mental workload. International Journal of Psychophysiology, 80(1), 
75–78. https://doi.org/10.1016/j.ijpsycho.2011.02.003

Novakovic, N., Milovancevic, M. P., Dejanovic, S. D., & Aleksic, B. (2019). Effects of Snoezelen—
Multisensory environment on CARS scale in adolescents and adults with autism spectrum 
disorder. Research in Developmental Disabilities, 89(July 2018), 51–58. https://doi.org/10.1016/j.
ridd.2019.03.007

Sanders, E. B. N. (2017). Design Research at the Crossroads of Education and Practice. She Ji, 3(1), 
3–15. https://doi.org/10.1016/j.sheji.2017.05.003

Thoring, K., Desmet, P., & Badke-Schaub, P. (2018). Creative environments for design education and 
practice: A typology of creative spaces. Design Studies, 56, 54–83. https://doi.org/10.1016/j.
destud.2018.02.001

Tsai, C. H., & Huang, J. Y. (2018). Augmented reality display based on user behavior. Computer Standards 
and Interfaces, 55(August 2017), 171–181. https://doi.org/10.1016/j.csi.2017.08.003

Whiteford, K. L., Schloss, K. B., Helwig, N. E., & Palmer, S. E. (2018). Color, Music, and Emotion: Bach 
to the Blues. I-Perception, 9(6): 1-27. https://doi.org/10.1177/2041669518808535

World Health Organizarion (WHO). (2005). Mental health policies and programmes in the workplace. 
Geneva. World Health Organization. 

World Health Organizarion (WHO). (2013). Mental health action plan 2013-2020. Geneva. World Health 
Organization. 

Yeh, T. C., Kao, L. C., Tzeng, N. S., Kuo, T. B. J., Huang, S. Y., Chang, C. C., & Chang, H. A. (2016). 
Heart rate variability in major depressive disorder and after antidepressant treatment with agomelatine 
and paroxetine: Findings from the Taiwan Study of Depression and Anxiety (TAISDA). Progress 
in Neuro-Psychopharmacology and Biological Psychiatry, 64, 60–67. https://doi.org/10.1016/j.
pnpbp.2015.07.007

Tiago Atalaia
CICANT (Centre for Research in Applied Communication,

Culture and New Technologies), Lusófona University, Lisboa, Portugal.
Physiotherapy Department, Escola Superior de Saúde da

Cruz Vermelha Portuguesa, Lisboa, Portugal
Email: tiago.atalaia@ulusofona.pt

ORCID : https://orcid.org/0000-0002-9047-268X

about:blank
about:blank


Revista Lusófona de Educação

Atalaia, Farinha, Araújo, Jaime, Oliveira & Nunes: Cognitive room for Design education

185

Joana Farinha
Undergraduate Student, Bachelor in Design, 

DELLI (Design Lusófona), Lusófona University, Lisboa, Portugal.
Email: filipagaspar10@gmail.com

João Araújo
Undergraduate Student, Bachelor in Design, 

DELLI (Design Lusófona), Lusófona University, Lisboa, Portugal.
Email: jeugenioaraujo2@gmail.com

José Jaime
Undergraduate Student, Bachelor in Design, 

DELLI (Design Lusófona), Lusófona University, Lisboa, Portugal.
Email: gabrijaime@gmail.com

Tatyara Oliveira
Undergraduate Student, Bachelor in Design, 

DELLI (Design Lusófona), Lusófona University, Lisboa, Portugal.
Email: tatyscardua92@gmail.com

Ricardo Nunes
DELLI (Design Lusófona), Lusófona University, Lisboa, Portugal.

Email: ricardojmnunes@gmail.com

Correspondência
Tiago Atalaia

Universidade Lusófona
Campo Grande, 376

1749-024 Lisboa

Data de submissão: Julho 2019 
Data de avaliação: Setembro 2019 

Data de publicação: Dezembro 2020


	_GoBack
	_heading=h.gjdgxs
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.3znysh7
	_heading=h.8hbl8fatbben
	_heading=h.2et92p0
	_heading=h.tyjcwt
	_heading=h.3dy6vkm
	_heading=h.2s8eyo1
	_heading=h.17dp8vu
	_heading=h.3rdcrjn
	_heading=h.26in1rg
	_heading=h.lnxbz9
	_heading=h.35nkun2
	_heading=h.1ksv4uv
	_heading=h.44sinio
	_heading=h.2jxsxqh
	_heading=h.z337ya
	_heading=h.3j2qqm3
	_heading=h.1y810tw
	_heading=h.4i7ojhp
	_heading=h.2xcytpi
	_heading=h.1ci93xb
	_heading=h.3whwml4
	_heading=h.2bn6wsx
	_heading=h.qsh70q
	_heading=h.3as4poj
	_heading=h.1pxezwc
	_heading=h.49x2ik5
	_heading=h.2p2csry
	_heading=h.147n2zr
	_heading=h.3o7alnk
	_heading=h.23ckvvd
	_heading=h.ihv636
	_heading=h.32hioqz
	_heading=h.1hmsyys
	_heading=h.41mghml
	_heading=h.2grqrue
	_heading=h.vx1227
	_heading=h.3fwokq0
	_heading=h.1v1yuxt
	_heading=h.4f1mdlm
	_heading=h.2u6wntf
	_heading=h.19c6y18
	_heading=h.3tbugp1
	_heading=h.28h4qwu
	_heading=h.nmf14n
	_heading=h.37m2jsg
	_heading=h.46r0co2
	_heading=h.1mrcu09
	_heading=h.2lwamvv
	_heading=h.111kx3o
	_heading=h.2zbgiuw
	_heading=h.3l18frh
	_heading=h.206ipza
	_heading=h.4k668n3
	_heading=h.bh7yr0mym7m3
	_heading=h.w8zt55nktojt
	_GoBack
	_GoBack
	_Hlk30895161
	_Hlk30895225
	_Hlk31367983
	_GoBack1
	art57
	__DdeLink__6448_1181993411
	_GoBack
	__DdeLink__308_276028557
	_GoBack
	_GoBack
	_Hlk30939518
	_GoBack
	_Hlk31367983
	_GoBack
	_GoBack
	_GoBack
	Editorial
	artigos
	Políticas de avaliação 
e regulação da educação superior no Brasil
	Sofia Lerche Vieira & Jaana Flávia Fernandes Nogueira

	Do silêncio como via longa. Contribuição 
para uma pedagogia 
do silêncio 
	Alberto Filipe Araújo

	Avaliação do meio escolar: percepções 
dos profissionais de uma escola pública do interior de São Paulo
	Jaqueline Stefanini, Luciana Cavalin, 
Débora  Silva, Natália Camargo, 
Ana Sani, Edson Scherer & Zeyne Scherer

	Interações 
educador-crianças 
no contexto de creches públicas e privadas
	Ellis Santos, Deborah Ramos & Nádia Salomão

	Os currículos de formação inicial de professores: aproximações 
e distanciamentos 
em dois países europeus
	Filomena Rodrigues & Maria João Mogarro

	MILT - Media Literacy for Living Together -The future of media and learning in participation
	Aspects for cultivating creative literacy through play: an analysis on primary literature review and preliminary laboratorial work
	José Raimundo, Pedro Cardoso, Miguel Carvalhais & António Coelho

	‘Escapando de la clase tradicional’: the escape rooms methodology within the spanish as foreign language classroom
	Mário Rui Domingues Ferreira da Cruz

	Game creation 
to promote media 
and information literacy (MIL) skills in basic education teachers
	Carla Sousa & Conceição Costa

	Robot dogs, interaction and ludic literacy: 
Exploring smart toy engagements in transgenerational play
	Katriina Heljakka & Pirita Ihamäki

	Diálogos
	recensão
	Dissertações

