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ABSTRACT

This paper reports a study in the context of a product design research about class-
room furniture in Vietnam and is based on the review of literature. The objective of
the research project is to help improve Vietnamese children’s well-being, developing a
proposal of classroom furniture more adapted to primary school children, using local
materials and production processes, reducing carbon footprint and contributing to
sustainability. In this Southeast Asian country, children spend a long time at school,
daily, performing a lot of different activities and are still experiencing non-suitable
classroom furniture, leading to wrong posture, posing safety risks and possibly har-
ming their present and future health. Sustainability also seems to be overlooked, as
the application of materials with less environmental impact is not a priority. The study
helped on the contextualization and definition of the problem, providing information
about the status quo in Vietnamese primary schools’ furniture and pointed directions
on this research project, towards more sustainable choices on materials, such as bam-
boo and its production processes. Adaptation to the Child is an aim in both health
and environmental levels. Children’s well-being at school depends on the interaction
and comfort with their surroundings, including adapted and sustainable classroom
furniture, which can support a healthier learning experience.

Keywords: Product design, Classroom furniture, Vietnam, Human factors and ergonomics,
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INTRODUCTION

On Western societies, in the last 100 years, there has been a concern on
adapting classroom furniture to the Child (Miiller & Schneider, 2011).
Ergonomic studies and anthropometric data helped designers and produ-
cers evolve on that path. In Southeast Asia, specifically in Vietnam, children
spend a long time at school daily and are still experiencing non-suitable
classroom furniture, despite the Government’s efforts to enhance economical
development and fight illiteracy (Quyen et al., 2023).

This research project intends to provide flexible and suitable solutions for
classroom furniture, taking into account ergonomic adaptability to Vietna-
mese primary school children (aged 6-10), specially in under-developed areas.
Long-term exposure to inappropriate classroom furniture may affect their
physical development in the future. The main overall objective is to create
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a more adapted learning space for primary school children, contributing to
their well-being and motivation. One of our goals is also to provide more
sustainable solutions with less carbon footprint, as Sustainability plays an
important role in this research project.

This paper reports a study based on the review of literature, searching
for information on child development in Vietnam and classroom furniture
in Vietnamese public primary schools, addressing questions regarding sustai-
nability in classroom furniture: searching for local, durable materials and
simplified production processes, not overlooking environmental impact.

CHILDREN AND SCHOOL IN VIETNAM

After 1975, Vietnam focused on industrial development, so after many deca-
des of war and poverty, there has been a rising economic growth. According
to Giay, the average height of Vietnamese adults measured in 1938 was:
Male - 160 cm; Female - 151 cm. For nearly 50 years (1938-1985), the
height of young Vietnamese people experienced a decrease. Vietnam had to
endure great poverty and famine during the last years of World War II, with
a record of 1 million deaths (Huff, 2019). This caused an arm-length redu-
ction of 1.1-1.7 c¢m, height reduction of 3.4-5 cm, and weight reduction of
4.7-6.9 kg. Also causing around 3 percent literacy reduction, lower house-
hold incomes and 4.9%-7.2% reduction in school participation among the
survivors’ children, impacting social mobility and raising inequality (Guven
et al.,, 2021). Nutrition transition along with the economical development
of the last decades enhanced differences in children’s weight between rural
and urban communities, with health risks (Van Leirop et al., 2008). Studies
also pointed to premature introduction of complementary feeding instead
of exclusive breast-feeding to play a role in poorer nutritional status, wea-
ker immune system and retarding children’s growth in Vietnam (Hop et al.,
2000).

Primary school in Vietnam is a 5-year programme and compulsory subjects
will be taught up to 4 hours a day. On average, a 1st grade student has a sch-
edule from 07:30 or 08:30 a.m. to 04:25 p.m., Monday to Friday and for 4th
and 5th graders, also on Saturday mornings (MOET, 2023). Children need to
perform a lot of different activities in the same space with the same furniture:
they study, eat and sleep after lunch on their desks/tables. In the beginning of
the 21st century, the gaps between school facilities and equipment in urban
and poorer rural areas were evident (Aikman & Pridmore, 2001). In rural
areas with fewer children, the class is often multigraded, which means there
are age and dimension gaps between children in the same class and they are
using the same furniture and equipment, which cannot be adapted.

Classroom Furniture

Classroom furniture design should encourage the activeness and mobility of
users and be suitable for their psychological, cognitive, physical and social
factors (Domljan et al., 2010). Stamenkovic¢ (2018) addresses the conseque-
nces of prolonged sitting, which are related to the musculoskeletal system -
unsuitable posture, weak muscles, shoulder pain, stiff neck, headache, back



460 Salvador and Vu

and arm pain, lower back pain, shoulder, coccyx and leg pain, dizziness,
fatigue (Kaya et al., 2019).

Children’s anthropometric data may not have been considered in the
current classroom furniture design, because previous studies in public Vie-
tnamese schools (Quyen et al., 2023) concluded classroom tables and chairs
are often too high, wrongfully positioned and attached to each other, leaving
feet hanging and not providing enough leg space. The existing desk shelves
restrict leg space even more. Children lean down on the tables and do not use
backrests.

Mismatches like these may force students to sit in unsuitable or restri-
ctive positions (Shan et al., 2017). Also tables are unsuitable for sleep, too
high and too small for children, leading to safety risks as possible fall and
injury.

The use of vegetable source materials, such as wood, can be beneficial
in Design and Architecture as the contact with nature in general, brings
advantages to human health (Salvador, 2019a), including in the classroom
environment, helping reduce students’ stress levels. It has been observed that
solid wood is still used in old classroom furniture in some areas in Vie-
tnam. Trees in general need a lot of time to grow and deforestation is an
issue, thus the solid wood furniture was quite heavy and difficult to move.
MDF coated with plastic (melamine - a thermoset polymer) is replacing solid
wood tabletops. Metallic structures (painted steel/iron) have become cur-
rent in classroom furniture. In this tropical climate, with a lot of humidity,
pathologies of the material are evident, with oxidation and corrosion (see
Figure 1).

An ergonomic analysis of classroom furniture on this research should also
address other factors beyond possible health and safety risks provided by
dimension, form and function issues. Sustainability is also key on the subject
of classroom furniture development, namely on the choice of materials - its
environmental impact and its durability.

Figure 1: A Luoi public school, Vietham. 2 and 3: Viet Hung public school, Vietham.
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SUSTAINABILITY - MATERIALS AND PROCESSES

Sustainability is gaining relevance as an environmental and social challenge
(EU Science Hub, 2023), becoming a long term goal for contemporary soci-
ety. Sustainable development is a path to achieve that goal. In general, it
implies wealth creation and, at the same time, life quality improvement,
whilst protecting the environment. It is defined by economists as the non-loss
of wealth from one generation to the next, in quantity and quality. It requires
a long-term perspective, in which it is possible to create suitable living con-
ditions, preserving environmental resources with efficiency criteria, within
a global ecological system. This aim must be a shared responsibility, requi-
ring effective partnerships and collaborations between industry, governments,
environmental organizations and academia (Hale & Lachowicz, 1998).

In the last decades we could observe an unprecedented population explo-
sion, also due to life-quality improvements, advances of science and techno-
logy. This leads to a greater demand for manufactured goods. Research on
alternative materials, which do not cause great environmental impacts and
are reusable, is necessary. Product life cycle assessment (LCA) is a way to
help users and manufacturers assess the environmental impact of the mate-
rials they choose. The LCA analyses the effects on the environment by use
of resources (inputs) and emissions created by a given process (outputs). The
cycle is divided in 5 steps: Pre-production - Raw material; Processing; Tran-
sport - Logistics; Use; Waste, Recycling, Reusing (Salvador, 2019b). On the
production of sustainable objects, namely furniture, besides the choice of
raw material, simplified manufacturing processes using less resources and
reducing emissions are quite important (Papanek, 1995).

The aim of this research is also to identify local, suitable, environmentally
friendly materials with relatively low cost. With tropical forest ecosystems
of high diversity (Van Khuc et al., 2018), Vietnamese forests have endured a
transition from net deforestation to net reforestation since the 1990s. In the
beginning of the 21st century, Vietnam still had a big tree cover loss. Forest
regrowth in Vietnam was not due to a single policy but to a combination of
economic/political policies for forest and land scarcity, economic growth and
market integration (Meyfroidt & Lambin, 2008).

Bamboo

Bamboo is one of the most abundant vegetable source materials in Vietnam,
along with rattan - a strong, flexible, lightweight and durable vine. Bam-
boo is a plant traditionally grown across continents and used in different
cultures, described 1500 years ago by Kaizhi as “not grass nor wood, and
not strong nor tender” (see Figure 2). There are more than 1600 woody and
herbaceous species worldwide (Vorontsova et al. 2016) and the ideal envi-
ronment for natural growth is a tropical climate with high temperature and
humidity (Thuy et al. 2021). In addition to its fast growth, bamboo does
not need much watering and pesticides, therefore, fewer resources are used,
less environmental impact is made and production costs are lower, compared
to other vegetable source materials, making it an environmentally friendly
material used in Design and Architecture (Nguyen, 2018).
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Figure 2: Lung bamboo (Bambusa longissima) from Nghe An province, Vietnam.

According to the Vietnamese General Office of Forestry, there are 14.6
million hectares of forest, including 10.3 million hectares of natural forest
and 4.3 million hectares of replanted forest. The bamboo growing area is
1.46 million hectares of bamboo. Provinces of Nghe An (51%) and Thanh
Hoa (44 %) hold the largest bamboo forest areas in the North Central Coast
Region, with 95% of the total region’s bamboo forest area (Phuong & Xuan,
2020).

Lung bamboo (Bambusa longissima) is the main bamboo species used in
handicraft, collected from natural forests in Nghe An province and luong
bamboo (Dendrocalamus barbatus) is the main resource for bamboo-based
panels production in Thanh Hoa province. The cost of bamboo in the last
province is half that of Anji province, in China. Bamboo harvest is worth
the investment because every part of the plant may be economically viable.
Bamboo shoots have high nutritional value, fresh bamboo leaves are used as
cake wrapping materials and dry bamboo leaves are used as organic fertilizer.
Bamboo stems are used as construction, furniture and handicrafts’ materials
and bamboo roots are used as fuel (THBamboo, 2023).

In recent years, the combination of new technology and traditional tech-
niques has been an inspiring development for both craftsmen and customers,
which apply the practical qualities of bamboo to the challenges of sustaina-
bility (Li et al., 2022). Bamboo can be stronger compared to timber but it is
hollow, sometimes with small diameters, biodegradable, flammable in untre-
ated conditions and with variable physical and mechanical properties (Shukla
et al., 2022). Some factors that make it more environmentally friendly, also
play a role in its strength and durability. The development of bamboo-based
composite materials is a response to those challenges. After harvesting, the
stems are sawed and can be flattened, cut, bended or split into strips. After
radial plitting, these strips can be used for the manufacture of laminated pie-
ces as scrimber boards or stocks, with cold or hot pressing (Huang et al.,
2019). The process requires synthetic resins, which can be thermoset as mela-
mine, but there are studies about the LCA of bamboo products in Vietnam
stating the carbon footprint and eco-costs of bamboo-based panels for con-
struction are much lower than non-renewable source materials, including
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plastics and metals (Phuong & Xuan, 2020). So the use of bamboo-based
products has positive environmental impacts in climate change mitigation,
compared to other materials. Nonetheless, the reduction of emissions of these
production processes could be made with more energy efficiency, reduction
of carbon emissions during transport and reduction of application of synth-
etic resins. For construction and furniture processing, there is a traditional
treatment, where bamboo can be heated to bend it to the desired shape, later
soaked in muddy water to reduce sugar content and prevent insect infestation
(Evans, 2015). Finally, bamboo can be smoke-dried, forming a carbonised
layer on its surface to ensure strength and durability. Rattan fibre-tied joints
and bamboo nails could also be applicable low-tech solutions, preventing the
use of synthetic resin or glue and metallic or plastic elements.

CONCLUSION

The adaptation of classroom furniture to primary school children in Vietnam
is an aim in both health and environmental levels on this research project.
Decades ago, this country was considered one of the poorest in the world. The
famine Vietnamese people endured, left scars on child development, impa-
cting the body dimensions of following generations. Classroom furniture in
use reveals clear mismatches with children’s dimensions and doesn’t reflect
concerns on sustainability and environmental impact. This study addressed
local renewable source materials, namely bamboo, which is highly present
in several Vietnamese provinces. Searching for a structural material for the
classroom furniture project, it was concluded bamboo is a strong possibi-
lity with sustainable harvesting, traditional processing methods and reduced
environmental impact, when comparing bamboo-based laminated boards to
metals and plastics - materials used on the existing equipment in Vietnam.
Children’s well-being and learning experience at school on adapted furniture
depends on the interaction and comfort with their surroundings, but also
with a sustainable environment.
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