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Abstract. Question: Over the years the demands of teaching design contrib-
uted to the differentiation of school furniture, giving it a specific and distinctive
character from the traditional classrooms. This fact is mainly due to the tools
used by the students in the activities performed in this kind of classes. However,
the material used by the students and the teaching methods have undergone
significant changes over the years. A recent example is the replacement of
traditional design methods by computer-aided ones as a consequence of the
rapid evolution of technology. The generation of students now entering higher
education, millennium generation, grew up with the presence of technology and
the internet, so the pencil and paper are for previous generations as the computer
is for millennial. Today’s furniture does not show signs of this evolution, thus
still features characteristics of the beginning of the twentieth century. This
absence of modern adapted furniture forced schools to provide supplementary
material to compensate the problems caused by constant changes. Purpose: It is
part of this article’s goals to perform a morphological and evolutionary analysis
of the products with which the students interact directly. The analysis of some
reference situations, such as the environment in school study rooms and in the
classrooms, will allow students to identify their needs. In order to achieve our
goal, data will be collected through observation techniques, surveys and mor-
phological analysis of the current and antique furniture.

Keywords: School furniture � Observation method � Morphological product
methodology analysis � Conceptual product design

1 Introduction

The present study aims at exposing the students’ problems and needs in what design is
concerned regarding the inadequate school furniture, taking into account the students’
needs in terms of technological resources.

Assuming that there is an evident lack of scientific data, as well as of ergonomic
studies that evaluate classroom activities and promote suggestions to the design of a
more efficient and adequate furniture, both to the present and future realities, it is
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necessary to evaluate the classroom environment so that it is possible to understand the
main problems regarding the use of technology in the existing furniture.

Society’s ability to adapt to the fast technological evolution é available and
accepted in a natural way and laptops have invaded the market. In Portugal, in 2010,
97 % of the population with higher education uses the computer, which shows the
importance that it has today in higher education [1]. The generation which is about to
enter the higher education, millennial generation, grew up surrounded by technological
equipments and with the internet in their daily life, thus making the computer an
essential tool of study, as the pencil and the paper were to the previous generations. So,
it is essential to adapt the personal computer to the academic environment as an
essential work tool that leads to the need of change in many other school equipments,
such as school furniture. Furniture equipments didn’t follow this change and still
present obsolete characteristics from the beginning of the XXth century, and so they
don’t assume the use of new work tools in higher education.

2 Morphological and Evolutionary Analysis of School
Furniture

In order to make an adequate contextualization of the school furniture evolution, as
well as the reasons why these changes occurred, a study was developed focusing on the
analysis of morphological school furniture that presents a direct interaction with the
students of design.

In the XIIth century, the Christian school appeared which main goal was to teach
people, who wanted to follow a clerical path, to learn and write. The only necessary
furniture was a beach and a table, so that they could rewrite the holy texts. Later, in
public schools, students, that didn’t have any school furniture available, could have
access to benches if they paid for them.

Until the XIXth century, school furniture didn’t suffer a significant evolution, when
the architects, together with health and education professionals’ worries regarding the
well being and hygiene of students, developed new furniture ideas in which ergonomic
cares, aesthetic and new materials were an obligatory request [2] A network including
people from different areas of knowledge with the same goal, to change the school
environment, against old ideologies, was born. The worries regarding the construction
of school furniture suffered changes and demands, such as simple, easy and low-cost
building, were no longer the most important. These changes were supported by the
appearance of new manufacturing methods and materials, such as iron, which had a
major industrial impact in the furniture field in the 1880’s, and wood.

In the 1880’s, in France, the instructions for the production of school furniture
recommended the production of desks for one or two students, preferring individual
ones.

The furniture was made of wood and iron, but this tendency changed throughout
the XXth century, when the appearing of tubular steel and aluminium appeared.
A resistant material and, as with iron, can be associated with wood and can be covered,
this material allowed the creation of individual, independent and resistant desks with an
objective, functional, light, convenient, hygienic and practical language [3], that rapidly
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reached schools throughout Europe. This way, furniture should be practical, light,
washable, lifelong and with rounded edges, to avoid accidents, adapting to the
anthropometry of the child and not on the other way around, characteristics sustained
by Maurice Barret and Dr. Eitner [4, 5].

The same way the tubular steel in the 1930’s decade changed the industry, in the
beginning of the XXIst century plastic and polyester fibers invaded the markets and
industries. The awakening of industries to recent technologies associated to the
appearance of plastic and to the new production methods that it allows, meant a
revolution, in what the creation of furniture components is concerned, considering
aesthetic characteristics, keeping the functionality of the furniture of the end of the
XXth century.

Concluding, we can confirm that, except for the materials, the evolution of school
furniture is stagnated for several centuries, for it is still possible to find, in several
schools, furniture from the XIX’s century, with no worry regarding the technological
evolution of the last years. We showed that during the last years the evolution is not
significant and we are facing stagnation in the furniture build for schools.

3 Problems Associated with School Furniture

Children spend about 30 % of their day at school and consequently the time using school
furniture is excessive. During this time, students between 13 and 16 years old are sat, on
average 78,7 % of time, even though this data varies according to the different countries
[6]. Children positioning during classes makes them be on the same position for long
periods of time, several times inadequately, which causes headaches, throatlatches, less
concentration, neck and back muscular contraction, back discomfort and pain (the last
visible among 28 % to 50 % of teenagers), that are mainly caused by the inadequacy of
school furniture which is not prepared to allow postural variation [7–15].

Several studies have identified poorly achieved school furniture projects, as a relevant
aspect to the high incidence of muscular and skeleton injuries among the school aged
community. These problems can be caused by the incompatibility between the furniture
and anthropometrical attitudes from the users that lead to back pain and muscular and
skeleton discomfort, which can bring about problems both in short and long term, taking
into account that back pain is today a serious health problem [13, 16–18].

Linton et al. [19] designed schools taking into account Comfort and ergonomic
worries, achieving a positive feedback in the experimental evaluation of furniture
regarding muscular and skeleton symptoms and comfort. The result shows that fur-
niture design is a multidimensional issues. It is also necessary that work environment is
planned to promote changes of several positions, an adequate set of desk and chair is
essential, with a plain ergonomically projected surface, considering the range of vision.
In sedentary tasks, as working on the computer, there is a limited variation in posture
and limited muscular activity, comparing the muscular activity required in tasks which
involve paper and pen [20], both in children and adults.

Postural activities are more neutral and systematic in the use of computer than in
the use of paper [21], so it is advisable to alternate between these two types of
activities.

Antique School Furniture, New Technological Features Needs 187



These problems can increase with the use of the computer that nowadays, has a
strong influence in what cognitive and social levels of its users are concerned.

We can conclude that school furniture has a great influence in the appearance of
pain symptoms in teenagers.

As Mandal [22], we recommend that the school furniture design project is reviewed
and updated considering the increase of information technology in school context [23].

4 User Evaluation of Real Environment

Taking into account the already described needs, there is a need to evaluate the users’
opinion as well as their interaction with the furniture in the classroom. There is also the
essential need to adjust the furniture to the users, so it is important to make a rigorous
and detailed observation of users regarding their activities and tasks and the time spent
on them.

A study was developed through the inquiring of real users in order to identify the
problems found in classrooms and work environments of design courses in higher
education Portuguese institutions. So, to obtain data, it was necessary to use two
methodological techniques, firstly to evaluate the design students’ opinion, through
questionnaires, secondly, to see and analyze the users’ interaction with equipments and
environments. The survey contained 5 groups of questions, the first one containing the
characterization of the sample, the second regarding social questions, the third con-
taining questions about the classroom environment, the fourth including questions
about the interaction with equipments, and the last referring questions about available
infrastructures. To answer the survey, present or previous students from the 1st or 2nd
cycles of studies from Design courses, were selected. The study included 78 students,
54 female, aged between 19 and 47 years old (average age 24,28 and standard devi-
ation 5,73). This number included answers from several Portuguese institutions, mainly
from the University of Beira Interior, University de Lisbon e Polytechnic Institute of
Castelo Branco, from the Industrial Design, fashion Design and Multimedia Design
courses (Fig. 1).

Design courses lectured at Portuguese higher education institutions have different
teaching methodologies. Curricular units included in the Study Plans are divided into
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Fig. 1. Graphic 1- Work in different disciplines

188 A. Gomes et al.



theoretical (T), theoretical-practical (TP) and laboratory practice (LP). According to the
type of classes, the work demanded is different. By analyzing the graph below rep-
resenting the answers to the survey, we can see that in theoretical classes the individual
work is significant and privileged, while in theoretical-practical and laboratory practice
lessons the work focuses on both individual and group work.

Students’ needs in theoretical classes are different from the needs that practical and
laboratory lessons demand. Theoretical classes demand the student more attention
during more time, while in practical classes the demands are associated with working
elements in the classroom. Taking into account the analysis of the following graphic,
we can say that in theoretical classes the physical environment does not interfere in the
choice of the placement and that the teacher is, for the majority of the surveyed, the
most important aspect in the what the choice of placement is concerned (Fig. 2).

In theoretical-practical and laboratory practice classes the demands are mainly
connected with the elements within the classroom. The most important demands for the
majority of the surveyed are to choose places near light, windows and electric plugs.

The reason that leads to the choice of positioning near electrical plugs is shown in
the graphic below, in which the main problems in the use of this equipment are
presented. The aspect that connects the previous graphic data and the following is
evident when the surveyed agree that plugs available in the classrooms are not suffi-
cient as the ones that exist are too far. The need to use electric plugs is related to the use
of the computer in today’s classes, as it has been referred throughout this study, devices
that need refilling while on use.

These choices, made by the students, are a consequence of the activities demanded
in each class. Many classes need a practical component in which the use of computers
is essential, and even though some classrooms are prepared to CAD classes, students
prefer to use their own laptop, 93 % of the surveyed claimed they used their own laptop
/ tablet, even when they have traditional computers available in the classroom. To use
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Fig. 2. Graphic 2 - Influence of the physical environment from the positioning in the classroom
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their own computer, the possibilities of using a pointing device are relevant, because
each student has its own working method that can influence the available desk space as
well as the use of a laptop base (Fig. 3).

The differences between the type of classes are not just the ones referred previously,
because the classrooms’ furniture also varies according to the needs of each subject.
The most important sets of school furniture in the classroom is the chair and desk on,
and according to the analysis of the results obtained in the survey, related to the work
desks, we can prove those differences.

The following graphic shows that in the classrooms where theoretical subjects are
lectured the individual (68 %) and double (26 %) desks prevail, in theoretical-practical
classes board desks (40 %) and individual desks (35 %) prevail, while in laboratory
practice the board desks and the workbenches are the most used (Fig. 4).

The existence of different school desk models is related with the necessary space
for each student in each subject. Although there are already school desks that allow
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Fig. 3. Graphic 3- Existing problems when using the electrical outlets
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Fig. 4. Graphic 4- What kind of work tables are prevalent in classrooms?
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students to have more space to fulfil their tasks, this is space is not always adequate to
the activities to perform and to the necessary elements to the do them. When asked if
the work surface has enough space to place the materials used during the class, the
option with more answers was the one that indicates agreement, no matter the type of
class. In what laboratory classes are concerned, 47 % answered “I don’t agree” and “I
totally disagree”. In what theoretical-practical classes is concerned, to 35 % answered
negatively (Fig. 5).

Regarding school furniture the main demands are related to mobility, transportation
and lightness, but these are not always followed, and as a consequence school desks are
not always movable due to their characteristics.

Classrooms do not always have the same layout, and it can vary according to the
needs of each activity. To the question “Is it possible to change the disposal of the
desks in the classrooms whenever that is necessary?”, 19 % answered that it is possible
in “all the classrooms”, 35 % answered “in more than half of the classrooms”, 47 %
answered negatively: “in no classroom”, “on less than half of the classrooms” and “on
half of the classrooms”.

So that the credibility of the answers is checked and to obtain data that can be used
as a reference, regarding the use of study environments and classrooms by students,
and to allow the identification of the needs and the components that need furniture
adapting, indirect observation techniques were used, through the video recording of
classes, in three different design schools in Portugal.

Recording took place in classes of the 1st cycle of studies, at the University of
Lisbon – Architecture University (UL-AU), at the University of Beira Interior
(UBI) and at the Superior Institute of Applied Arts of the Polytechnic Institute of
Castelo Branco, in the courses of Design (UL-AU), Industrial Design (UBI) and
Interior and Equipment Design (ESART-IPCB).

After obtaining all the images, indirect observation analysis took place with the
help of a computer iSEE, so that the results obtained are more conclusive.

To obtain the data it was necessary to create a list of requirements that allowed the
definition of the categories of observation that represent the patterns of interaction of
the students in the classroom, that are: G1 – Mainly students’ actions; G2 – Classroom
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Fig. 5. Graphic 5 - The work surface has enough space?
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occupation (board as reference); G3 – Specific manipulation; G4 – Atypical behav-
iours; G5 – Not on the chair; G6 – On the chair (sat); G7 – Computer in use.

In the theoretical-practical class of Drawing and representation II, 1st year, 2nd
semester, the desks were ordered so that they formed a circle, in which the students
were 45,95 % of the time performing activities of drawing while sat on the chairs.
During 29,73 % of time, we could realize that students were paying attention to the
teacher, sat on the same positions that were presented in the previous observation.

In the observation that took place in the theoretical - practical lesson of Moulding
and Prototypes, 2nd year, 2nd semester of the course of Industrial design, it was
possible to obtain data that indicates that 52,94 % of the time the students took notes
without using the computer, but it was also possible to see that the students took notes
using manual writing, but moving around in the classroom, this activity was seen in
11,76 % of the time. In the time corresponding to 23,53 % of class time, the students
were seen talking among themselves, in selected places, once again, on the sides of the
classroom.

In the observation of the recorded data collected in the theoretical-practical class of
Product Design III, from the course of Industrial Design, with students from the 3rd,
during the first semester, we saw that most of the time (15,79 %) the students are
moving randomly. This behaviour was noticed in significant periods of time that
occurred during the class activities when the use of the laptop was noticed on the desks
near the sides of the classroom, the described observation was seen in 10,53 % of the
time. The time that corresponds to 13,16 % of the class time was spent paying attention
to the teacher, occupying the same places from the previous observation, that is to say
on the sides.

In the observation of the recorded data collected in the theoretical-practical of
systems of digital representation in design, with students from the 1st year, it was
possible to see two types of different activities that occupied most of the time.

The first one that occupied students during 55 % of the time corresponds to the
following selection of categories, in which we can notice that most part of the time the
students are paying attention to the teacher while using the laptop. The second main
activity, occupying more than 11 % of the class, in which the students talked among
themselves, without changing their places in the classroom, using simultaneously the
laptop.

In the observation of the theoretical-practical of Design IV, from the 2nd year, we
noticed several main activities in the classroom. These include the following obser-
vation in iSEE software, that corresponds to 37,83 % of the class time, in which the
students are in spread groups in the classroom, talking about the observations they are
doing about the object they are manipulating. The same activity was verified, in
15,10 % of the class, but without the manipulation of objects. As well as the presence
of the laptop being used by the majority of the students during the discussion activities.
In some situations, it was noticed that the students from their places pay attention to the
teacher.

The observation related to the theoretical-practical class of Design IV, from the 3rd
year students, noticed that most of the class time students gathered in grouped desks,
spread around the classroom, to talk among themselves, while manipulating personal
objects, helped by the laptop. This activity was seen in 30,49 % of the class time. It was
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possible to observe that students keep at the same desks during the whole class, only
changing their activity, while talking with colleagues and paying attention to the
teacher.

5 Results

At this stage of the study, two methods of collecting were used.
The use of a second method helped to complete information from the surveys,

because not always the collected data, using the questionnaire method correspond to
the reality.

By comparing the already analyzed data of the two observation methods, allows us
to achieve conclusions more accurately.

Concerning the areas of the classrooms that are preferred by the students, to attend
classes, it was possible to see that in TP and LP classes the data is contradictory. In the
questionnaires the questioned indicated a preference for the centre of the classroom, but
in the observation (both direct and indirect) the values indicate a preference for the
sides of the classrooms.

After analyzing the recorded data from some classes, it was possible to conclude
that this situation happens because the students need access to electrical plugs, because
in most of the classes the laptop is an essential work tool.

In what the space of work, in the desk surface, is concerned, it was possible to see
that these are occupied by personal items, as schoolbags, coats, umbrellas, among
others, that occupy a considerable space of the work surface. Those elements shouldn’t
be placed on that surface, but the lack of lockers to place personal objects in most of the
classrooms makes this event a students’ routine. Besides personal objects, it also
necessary to have space to place working material, as the computer and its accessories
(mouse, cooling devices, etc.), writing, drawing and painting material, as well as
material used in the construction of moulds. There is a need to create areas in which
students can place their personal things on the desk, so that it is possible to have a
wider working area.

In theoretical classes, as referred throughout this document, the needs and the
students’ activities are very different from those that occur on TP and LP classes
because there are different desks.

6 Conclusion

Nowadays technology is everywhere and suffers significant changes almost every day.
This fast evolution requires a fast adaptation from society, in which the technological
progress is accepted, understood and quickly adopted. This evolution brings about new
needs, that weren’t considered previously. An example to illustrate the changing of
needs is the use of the computer. In the last decade, it was rare to see laptops in the
classrooms. We only had desk computers and many time only in some classrooms.
Today’s superior education generations have the computer on their daily lives, but this
always like this. Today the laptop is an essential element in teaching and we can find, at
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least, a laptop in every classroom. The needs demanded and adopted by teachings, that
are present in the classrooms, also suffer changes. This adaptation is not always seen, as
in the case of the demands of design teaching, in which new technological skills are
demanded to the students, that result in the need of furniture adequate to the new
instruments of work, as well as in the essential need of reorganizing the classrooms.
These needs can change very quickly. But the consequence of the fast technological
evolution is seen when we assume that the laptop, in many cases, is gradually being
replaced by the use of the tablet. With this technological evolution, accepted and
adopted by society, we will in the future see, in superior education, a technological
generation, the millennium generation, in which technology is present since the first
days of life. So, if the furniture was already out of date for the older generations, it will
be more evident in the future, in which gradually paper is being replaced by electronic
devices.

This way, the evolution of school furniture must follow the evolution of techno-
logical needs in the academic environment.
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