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Abstract

Thinking about sustainability in design is different from ensuring the design outcome 

is a sustainable product. Environmental impacts and materials resources restrictions 

in the complexity of climate emergency has been mentioned through teaching sus-

tainability in furniture design education. In order to reduce the impacts and achieve 

the knowledge of sustainability, furniture design education should pioneer in teach-

ing and motivating students to implement sustainability in diverse approaches. The 

thesis’s result is a design concept for educational materials for teaching furniture de-

sign students to implement sustainability in furniture design. The main proposal is the 

development of an external curriculum to equip students with skills for sustainability 

practice and mindsets for tackling ongoing changes in environmental impacts from fur-

niture making. To address this aim, it has the sub-proposal tool card to boost generative 

design thinking so that students can approach sustainability design in various ways.

Keywords:  educational materials, furniture design education, implement sustain-

ability, curriculum design, educational tool card. 
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1. Introduction
1.1 Brief project description and presentation of results

In today’s higher education in the field of furniture design, there is a need to infuse sus-

tainability principles into courses and programs. It equips students with the necessary skills 

and mindset for sustaining the present and future generations toward a healthy environ-

ment, economic and social development. At the same time, it presses an urge on furniture de-

sign institutions to take immediate action on developing a sustainable curriculum that allows 

students to implement sustainability in their design project, balancing between theories and 

practices. 

This proposal aims to address these pressing needs by proposing external educational 

materials for furniture design education in curriculum design and a tool card. A curriculum for 

furniture design education can assist teachers in implementing sustainability knowledge from 

theories into practice for students. A tool card can be used to educate students to boost gen-

erative design thinking toward sustainability. The tool card presents the important sustain-

ability principles for practising furniture design. Furniture design students have been trained 

to present their design results at the level of object making, where the knowledge and skills 

are embedded in the product. The idea of these interventions is that by providing questions 

and fostering a mindset of responsible design, it assists in opening up the comprehensive view 

when it comes to designing a furniture object, shifting a mindset for students in designing not 

only aesthetics focus but also considering other environmental impacts from making objects. 

It empowers students through education to become agents of positive change in their future 

occupations, integrating sustainability into the design process, enhancing students’ learning, 

evaluating and implementing sustainable practices. 
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1.2 Personal background and motivation

Furniture is an object that humans design to interact with every day. It supports us in 

activities such as sitting, sleeping, carrying and storing. With the main purpose of being used, 

furniture gradually becomes a crucial part of space’s dominance for houses, offices, malls, 

public areas, environments and so on. Furniture has evolved into defined styles through a 

long run of different historical periods. Looking back at the furniture design period, what if 

furniture reflects the society we were and are living in?

Beginning with industrial design for education,  I have experience as a furniture designer 

for mass production, working in the design studio and the factory. I witnessed many chang-

es in this industry’s orientations and expectations of the designer’s role. Climate change is 

becoming a climate emergency. Our planet is turning into a planetary crisis. Industries are 

shifting to sustainability. And so does furniture design. Therefore, it created a pressure point 

for young furniture design students to adopt sustainability in design. It has motivated me to 

bridge furniture design education and students to create the transmission of what we creat-

ed in design history and how to implement sustainability in tomorrow’s furniture education. 
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1.3 Aims and purpose

Sustainability can be developed by humanity to ensure that it meets the needs of the 

present without compromising the ability to meet the needs of future generations. Sustain-

able development implies the boundaries between imprecise limitations to impose the ef-

fects of human activities through technology and social organizations on environmental re-

sources and the biosphere (Brundtland, 1987). When it comes to design, designers should 

pioneer design for need in terms of addressing sustainability and accessibility despite the 

press on the economy and production industry with consumer consumption. However, the 

way to adapt sustainability in furniture is mainly focused on by companies and developed at 

a system level. In other words, furniture companies are exploring opportunities to shift pro-

duction lines, reduce production waste, reduce resource limitations, and so on (Clarke, 2021;  

Vanacore, 2021). 

At the individual level in furniture education, how can sustainability be implement-

ed for furniture design students? While the furniture design students represent the future 

designer’s forces. They are going to design our future space. What knowledge needs to be 

gained at this moment, and how can sustainability be implemented in the furniture concept? 

At the same time, it is vital to emphasize the role of furniture design education in trans-

mitting knowledge to students. Therefore, this thesis aims to merge the knowledge gap  

between furniture design education and design practice by generatively practising  

sustainability for furniture design students in their design projects. In order to achieve this, 

the design focuses on designing intervention to evoke sustainable thinking in designing  

furniture concepts. It will assist the students in questioning and framing the concept without 
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limiting creativity. A preparedness mindset in generative design thinking is for furniture  

design students who can actively mind about environmental impacts, society, and econom-

ics in furniture objects in the context of climate emergency before entering professional life.

1.4 Delineation of field of design 
1.4.1 Highlight of Swedish furniture design through history from 19th cen-
tury to at present   

The Arts and Crafts movements first contributed to the vital stage of evolution from the 

nineteenth-century lavish aesthetic to the twentieth-century devotion to the purpose of  

usage. “Have nothing in your homes that you do not know to be useful or believe to be beautiful”, 
quoted by Wiliam Morris, stated the main characteristic of the Arts and Crafts movement: 

less is more. Unlike the drastic influence on design style in America and England, the Arts 

and Crafts movement influenced Swedish design by introducing principles into a mindset 

of a simple life and intimacy in home life. The home turned into the ideal of design, brought 

art into the home, emphasised on the beauty of craftmanship, and made good design  

accessible to the majority. It resonated through the book Beauty of All by the sociologist and  

aesthetician Ellen Key in 1987. In the same year, the collection Ett Hem (A Home) by painter 

Carl Larsson has set the style for Swedish generations, the ideal of a Swedish home with honest 

simplicity and expression of the real needs and purpose in furniture usage. (Haworth-Maden, 

1999; Åhrén, 2008; Groot, 2006).
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Later on, Swedish design adopted Functionalism for the modern housing structure, the 

type of furniture for home living, and how to manufacture it - emphasizing the beauty of the 

industrial form with quality demands. The publication of Acceptera, the Swedish manifesto 

of Functionalism in 1931, strongly impacted the development of Swedish design. The sec-

tion of the acceptera is distributed with modern furnishings to accept the transition between 

craftwork and factory production, as well as to advocate for meeting the everyday needs of 

modern life and the human desire for conspicuous consumption. Function with no waste de-

tail represented the industrial quality with ideal form and skills of making (Fiell et al., 2017; 

Åhrén, 2008).

In addition, Swedish furniture is driven mainly by Functionalism and the idea of  
democracy, a social democratic concept of the Folkhemmet (The people’s home). It opened 

up a way to think about the community; a society is inside a family - consideration of equal-

ity, mutual understanding and a home for everyone. In a way, it led to the design purpose 

of increasing Swedish society’s well-being and creating more affordable, inclusive, and good 

designs. Nowadays, its values are continuously well-known by IKEA, with its five dimensions 

for IKEA Democratic Design: function, form, quality, sustainability, and low price. Function-

ality focuses on the purpose of use. Form represents the design aesthetics. The making rep-

resents quality, and materials last a long time. Sustainability is accessed from the perspective 

of high-quality and still relevant using purpose for tomorrow. At the same time, each product 

must be accessible to many people. IKEA tries to achieve the five dimensions of Democratic 

Design in their products and deliver them to customers (Fiell et al., 2017, Inter IKEA Systems 

B.V, 2024).
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Along with other Nordic countries, Sweden also shifted the changes in design results 

to begin focusing on user-centred design practices to motivate the relationship between de-

signers and users. The intention was to shift the design starting point from aesthetics and 

forms to pressing the meaning of use. Heading with the co-creation mindset, Swedish de-

signers also assist in forming a user-focused approach in order to design based on needs and 

purposes, collaborating between designers and non-designers or designing with external 

partners. It aids designers in formulating questions and understanding how people live, inter-

act and experience furniture objects in their daily lives (Fallan, Zetterlund and Munch, 2022;  

Fiell et al., 2017).

Being a part of the European Union, Sweden is also influenced by the movements of the 

European Union that emphasise the need to adopt sustainability through the whole life cycle 

of products from the beginning of the design phase to use, reusing and end of life. Therefore, 

making sustainable products became a norm when the European Commission took action 

to boost circular business models and drive consumers in the green transition. To motivate 

consumers, they need to be informed and aware of environmental sustainability in products 

(European Commission, 2022). 

However, the climate has changed to an emergency, where there is a limited assessment 

of the end of furniture’s life. Most furniture ends up in landfills; approximately 80% to 90% of 

the European Union (EU) furniture waste in municipal solid waste (MSW) will be incinerated 

or dropped at landfills. Thus, the European furniture industry also faces complex challenges 

in terms of economic, regulation, and environmental impacts. In the meantime, the Swed-

ish furniture sector has grown awareness of using resource efficiency to achieve sustainable  

development (Forrest et al., 2017l; Vanacore et al., 2021).
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Papanek and Fuller made a point that humans are all designers. In everything we do, de-

sign is a part of human activity, is design and for design (1972). However, debates have been 

raised that human activities are the main key to hurting the planet and causing climate change,  

including the exploitation of landscapes, urbanization, species extinction, disruption of  

natural processes, and so on (Steffen et al., 2011). 

1.4.2 Current methods and tools for furniture design

Furniture design is a disciplined work where designers apply technical making skills with 

experiences, observations and intuitive judgment. Unlike art, furniture frequently carries the 

function behind the object and even often several intended purposes. There are various ways 

to design furniture; a final product is intentionally designed as furniture, resulting in a design 

process. If designers change their way of design, it will change their thinking about design and 

what designers will design (Postell, 2012). However, some tools commonly assist in furniture 

design:

. Sketching: Sketching is a vital fundamental tool in furniture design that helps students 

think, explore ideas visually on paper. It is generally involved in the whole process of de-

sign. It allows students the freedom to draw and annotate to boost their creativity and 

develop initial ideas (Postell, 2012). 

. Concept Mapping: Concept mapping is an effective cognitive tool that helps students or-

ganize and visualize their knowledge and ideas about a specific topic. It assists students 

in identifying the connections between different elements or ideas (Spoehr, 1994). 

. Digital Drawing and Visualization: Digital software emerges as a design tool that students 
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can use in their design process. Today, students sketch ideas by hand and visualize and 

render ideas using computer software. Following orders becomes an intuition, enabling

students to develop and visualize the design (Postell, 2012). 

. Model making: Students get to know the workshop and can practice building  

models in physical prototypes using various materials such as foam, cardboard, wood, 

or 3D printing. This practice helps students to explore and test the design in different  

senses of scale, interactions with the human body, the furniture itself and the  

surrounding environment (Postell, 2012).

. Presentation: In addition to designing, students can practice presenting their de-

signs and consider how to deliver their ideas to an audience that is non-designers. 

They can learn how to create design intentions and engagement through storytelling,  

communication, and so on (Pathak and Le Vasan, 2015).

1.4.3 An urge for transmission the tradition to contemporary design  
education

Following the discussion by Sanders and Stappers, traditional design studies offer the 

design professions to provide industrial production. This has led to education mainly focused 

on creating objects. It is embodied in traditional design disciplines, including visual commu-

nication design, industrial design, interior design and so on. Therefore, the design students 

learn through educational materials for practising their design project, and design results 

commonly end as a design object. In addition, it is also noticeable through the languages in 

design education, and it is normally embedded to describe the making of objects by using 

sketches, drawings, prototypes and so on (2012). 
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In the meantime, in Sweden, there is a demand that all higher education institutions 

shall promote sustainable development to assure present and future generations of students, 

according to the Swedish Council for Higher Education (Universitets - och högskolerådet). 

However with the requirements for sustainability design education and with drastic chang-

es in globally climate emergency, the European Comminssion has emphasized the reality 

that up to 80% of a product’s environmental impacts can be determined at the design phase  

(European Commission, 2022). Having said that, that led to an urge that the key EU action 

is to design products to reduce their environmental impact. Therefore, it pushes a press on  

design education and is in front of the need to transform its programs to adapt to social needs.

1.4.4 Challenges for design students between design education and moving 
to design practice at present 

In Theory, design is an engine for creating values that designers impose on the world. 

Designers create culture, deliver meaning, and create experiences for people. At the same 

time, designers are makers. They turn ideas into crafts, create meanings, and define what it 

means to be a designer in today’s world (Press and Cooper, 2017). 

In Education, design education equips students with a comprehensive understand-

ing of the possibilities, challenges, and necessary design skills. However, it is essential to 

note that design has traditionally been taught in the context of designing objects, such as  

products, packages, and communications, that serve the consumption of goods and services 

(Press and Cooper, 2017; Sanders and Stappers, 2012). Meanwhile, there are challenges for  

design students when it comes to design in practice and interacting with other fields. Thus, the  

requirements for design are changing. 
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In Practice, in today’s performance, design is part of the vital value creation of the  

business section. So on, designers - future design students - tend to be called out for solving  

wicked problems, which is a work that hardly anyone can address and deal with individually 

(Sanders and Stappers, 2012). 

1.5 Formulation of questions

Questions that drove the thesis project are included: 

. What is necessary for furniture design education to implement sustainability 

knowledge from theories into practice for students?

. How can design a curriculum for furniture design students to practice sustainability 

in their design projects? 
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2. Theoretical and Methodological framework
2.1 Theoretical framework 

The theoretical framework has been conducted to assist my understanding of this 

design field toward implementing sustainability in design education, especially in furni-

ture. Therefore, the following literature reviews create a set of theoretical knowledge with  

comprehensive perspectives in terms of acknowledging the design process which design  

students, and designers tend to use, approaching sustainable design through design for  

sustainability, a base understanding of regulations and vision towards sustainability in higher 

education in Sweden, and fundamental elements of curriculum design. 

2.1.1 The design process 

Researching designers’ activities, Press and Cooper (2017) illustrate the four funda-

mental categories of the design process in which designers tend to develop their designs in 

following orders of formulation, evolution, transfer, and reaction (see figure 1).



17

Figure 1: The design process
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. Formulation is the initial stage, focusing on identifying the needs and defining the prob-

lem statement. This stage, commonly referred to as a fuzzy front end, is where the de-

sign result is still open to many directions. At this point, designers seek to understand 

the requirements of stakeholders, observe the users and consumers, and collect market 

data research. This understanding is key as it guides the idea generation, giving a sense 

of what the design will become.

. Evolution is the stage in which designers use their knowledge and skill to detail their 

idea generation, create ideas, and develop design concepts. In this step, designers also 

work on materials and techniques to create prototypes. Generating and testing design 

concepts will better understand its design to improve and revise it.

. Transfer refers to the process of implementing a design into production and launching 

it to consumers. Most of the work at this stage involves transferring the design into pro-

duction, which normally involves early planning stages. However, experience in practice 

will help one understand implementation. 

. Reaction indicates the output of the design and evaluation of the outcome from stake-

holders or users’ responses. This feedback is crucial as it provides a learning experience 

and can highlight the limitations of future design challenges, fostering a continuous im-

provement mindset. 
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2.1.2 Design for Sustainability 

Sustainable development is a perception of meeting the needs of present status with-

out interfering with the needs of future generations. It consists of two key concepts: the  

priority of essential needs and the limitation of environmental capability applied to technol-

ogy development and social organization to meet present and future needs (Dresner, 2012). 

Engaging the environmental approach from the beginning of the design process can assist in  

preventing or limiting the problem rather than addressing it to fix the damage after it is done, 

which has been discussed in Design for Environmental Sustainability by Vezzoli and Manzini. In 

this way, it can be more accessible to consider and combine the environment and economics 

while still in the opening phase (2008). 

At the heart of sustainable product design is the concept of continuity. When an object 

sustains, it is continuous. As Harper and Simonsen suggest, a sustainable product is one that 

remains useful or at least continues to engage the user’s attention over time (2017). They 

further highlight key aspects of sustainability that designers should consider, emphasizing 

the importance of user engagement in the design process:

. The need for consistency and durability can be met through slow aesthetic objects, 

which is considered sustainability in a slow movement. This means a design can hold 

pleasure, and the experience of the aesthetics lasts longer in time, as well as an object 

can maintain its look and function for years. 

. Secondhand - used things or heirlooms contain specific stories or footprints behind 

them. This creates a unique, newly designed object that is hard to mimic. Typically, spe-

cial traces create an intimate connection with the users about how an object was made
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or the inner story about how to be with the object, and so on. 

. Designers can consider the possibility of repair at the early stage of the design process 

when creating a sustainable product. Designing an easily repaired product can assist 

in the longevity of the product’s life and continuance purpose of usage. In addition,  

designers can consider the way, feelings or how users can easily maintain and repair 

products.

. Today’s time, we are keen on expecting something new. We search for excitement and 

joy that surprises us. Thus, an object appears with a continuous effect of surprise that can 

be considered durable as the users are eager to use it over time. In addition, flexibility 
and multifunctionality can be used in many ways. They allow the products to be opti-

mized to serve the usage purpose in different ways. 

2.1.3 Sustainability in Swedish Higher Education 

The Swedish Higher Education Authority (Universitetskanslersämbetet - UKÄ) is an 

independent government agency in which responsible for supervision of quality assurance  

engagement of higher education and research. Therefore, the operations of higher educa-

tion institutions in Sweden are mainly governed by the Higher Education Act and Higher  

Education Ordinance. 

The Higher Education Act contains the basic regulations required in courses and pro-

grammes provided by higher education institutions. Including design education at the bachelor’s 

level should encourage sustainable development to secure the present and future generations  

toward a healthy environment, economic and social development and justice. To achieve 
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sustainability, courses and study programmes should optimize the abilities of students by 

 following (UHR, 2023): 

. To make independent and critical assessments during studies 

. To identify, develop and able to solve problems independently

. To be able to deal with changes with readiness in future occupations 

2.1.4 Curriculum Design

The word curriculum, derived from Latin, refers to the subjects included in a course or 

program at educational institutions (OED, 2024). In the context of education, understanding 

curriculum can be considered under three levels: planned, enacted, and experienced curric-

ulum. The planned curriculum represents the crucial knowledge that ought to be acquired in 

a specific order. The enacted curriculum is the result of professional evaluation, guiding the 

type of curriculum to be implemented. This stage often involves teaching groups to decide 

which pedagogical knowledge is most appropriate, sometimes leading to conflicts between 

the planned curriculum and its implementation. The experienced curriculum, on the other 

hand, is the actual output in the classroom, reflecting how the knowledge is transmitted to 

the learners (Marsh and Willis, 2007). 

However,  the curriculum’s activities are no longer limited to formal classrooms. There 

is an increasing gap between formal education knowledge and actual world experience, and 

students have to seek and access through various information platforms. According to Ken-

nedy (2005), a crucial consideration for educational institutions in the twenty-first century 

is how to create a sense of community with shared values, where knowledge should not be 
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restricted and accessible for individual use, thereby emphasizing the practical relevance of 

the curriculum. 

Moreover, curriculum can be expressed in various forms and interpretation of those 

forms can be helpful when defining the problematic efforts to change the curriculum. As 

Walker (2003) suggests that the fundamental structure of curricula, which the curriculum 

specialist in the twenty-first century must comprehend, includes: 

. Traditions and history of curriculum practice can reveal important aspects of its creation 

and development over time. Knowledge of history may assist the specialist in under-

standing the current decision-making and gaining perspective on how to shape curricu-

lum issues. 

. Visions and values influence how the curriculum is formed. The specialist should  

comprehend the shared values that the curriculum can link to society, students, 

knowledge, and education. Besides, conveying the vision of the curriculum is a must, 

which works for human values and educational aims for academic achievement and  

preparedness for life. 

. Reforms and prepare for reform actions. Willingness to change, and the curriculum may 

take time to adapt. Reforms can cause damage, but they can also bring benefits. The cur-

riculum specialist should understand how to conduct reform actions and the reasons for 

them so they can define the opportunities to make with minimal damage. 

. Inquiry for research that advises curriculum decision. Specialists should be able to research 

and educate because it would help them work on designing curricula. They should know 

how to find and critique relevant research and implement that information into practice.
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2.2 Methodological framework 
2.2.1 Research methods
2.2.1.1 Literature review 

Literature review papers often support researchers in setting up a well-structured liter-

ature overview in a specific study field. It also can outline the advantages and disadvantages of 

the methods and connections of the findings (Wee and Banister, 2016). The literature review 

was chosen to be conducted at the very beginning of the project in order to assist in identify-

ing the problem definition and delineating the field of study and design. It helped build a fun-

damental understanding of the development of design education in Sweden through history, 

especially in furniture design. In addition, it also created an overview of the current status of 

policy and the challenges for design students when it comes from design education to design 

practice and an urge for transmission from traditional to contemporary design education.

2.2.1.2 Case Study 

The case study is commonly noticed as a selected instance linked to a broad phenom-

enon, which is a parallel set of other instances. It allows the researcher to investigate or  

examine the situation or phenomenon in greater detail and deeply (Feagin et al., 2016). 

After the fundamental base of the literature review was built, the case study was made to 

collect in-depth information and valuable data from individuals or organizations already 

 participating in design education in Sweden. It could point out the insights and experiences 

that help understand the complexity of the research. It assisted me to find the answer to the 

what question: What is the current situation of furniture design education? That it involved 
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and led to other later collective data such as observation and ethnography interviews, which 

helped to gain various perspectives and a comprehensive understanding of this research field. 

To this extent, Malmstens Linköping University (MLU) is a case study in this research 

 because they have a strong background and experience in providing design education in  

furniture design, cabinet making and upholstery studies in Sweden. The institution has con-

tinued on the successive legacy of a well-known Swedish furniture designer, Carl Malmsten. 

Besides the mission and the vision of nourishment and designing Swedish high-quality furni-

ture along with craftsmanship, the institution also has the challenge of providing knowledge 

to students that is relevant to the society where the industry is now fast changing with vari-

ous perspectives on sustainability development. The main concern is how to implement sus-

tainability in furniture education; they are trying to incorporate historical and contemporary 

knowledge, deliver the ground knowledge between theories and practice, the art of craft in 

modern, materials learning and training, and what design has been taught through history. 

In addition, the program provides three years of studies for a bachelor’s degree. The 

curriculum is designed to cover the essential knowledge and methods of furniture, where 

students can learn theories and practices to create and make their furniture projects. The 

first year is focused on learning the basic design methodology, tools and techniques for idea 

generation and visual communication. General furniture materials with theories, styles, and 

design histories are also added at the beginning. The second year provided an understand-

ing of the design process from product development and practice on digital tools. In the final 

year, there is an opportunity for students to develop their deep interests and gain experience 

from internship and degree project (MLU, 2024) (see figure 2). 
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Figure 2: Bachelor’s Program in Furniture Design, as reference for Cabinet making and Upholstery Studies 
at Malmstens Linköping University
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2.2.1.3 Observation 

Observation is essential in this project because it assisted me in witnessing and captur-

ing the current context of furniture design education and the furniture industry in Sweden. 

Actively observing the environment provided valuable insights into how the institution is ac-

tually working without interfering with interaction and how the furniture industry is present-

ed in reality. The observation inspired me to the leading question and lead to new findings. 

2.2.1.4 Ethnographic interview

Along with the observation method, an ethnographic interview allows researcher to un-

derstand people’s activities and experiences from their perspective in the actual location or 

a specific context. It focuses on humans by gaining points from their stories, thoughts, and 

words (Kumar, 2012). 

Taking this approach, I decided to combine the observation and ethnographic interview 

simultaneously. By visiting the Malmstens Linköping University Open House and seeing stu-

dent projects at the Stockholm Furniture Fair, I had conversations with nine random students 

and three teachers from different design education institutions. With the acceptance of voice 

recording and kept anonymous from participants at the fair,  the ethnographic interviews 

were taken to discuss how climate emergency and environmental impacts have been taught 

in design education, especially in furniture. The discussion aimed to listen to the participants’ 

experiences and thoughts during their education. 
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2.2.1.5 DIKW Scheme

The DIKW Scheme (Data, Information, Knowledge, Wisdom) is a conceptual framework 

that supports transferring collective raw data to actionable insights. It works by following 

orders: data, information, knowledge and wisdom. At the base of the DIKW scheme is data. 

The data is often collected from various sources, such as observation, surveys, interviews, 
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recording or taking notes. Once data is collected, it requires processing into meaningful infor-

mation. The meaning is developed by classifying and analysing raw data into structured pat-

terns. Next, the knowledge is based on the information with various patterns. The researcher 

can draw connections and begin to generate a synthesis of the project. In the end, wisdom 

represents the research’s main goal, the primary concept orientation that the researcher 

aims to achieve desirable outcomes (Sanders and Stappers, 2012).  

After collecting raw data from literature review, case study, observation and ethno-

graphic interviews, I found a need to analyse the data and transfer it into a systematic frame-

work for understanding. For that reason, I applied the DIKW scheme to search for new find-

ings in the design and build the synthesis. 

2.2.2 Design methods
2.2.2.1 Design Principles Generation 

Design principle generation is a method that helps to fill the gap that exists in most in-

novation projects between understanding needs and finding solutions to meet those needs. 

It is a way to transfer the insights that have been framed before into exploring concepts in a 

disciplined way (Kumar, 2012). 

Having the DIKW Scheme as a guide, I decided to systematically build a set of design 

principles to identify the principles that i can prepare for the ideation later. The design prin-

ciples worked as requirements to ensure my design concept could address my main goal, 

the need for sustainability in furniture design education. By using the design principles  

generation method involved gathering and clustering insights from the DIKW Scheme and 
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filtering them into a final list of keywords. Next, I used these keywords to generate a set of 

design principles, which I ranked in order of importance from one to ten. 

2.2.2.2 Principles to Opportunities 

Design principles may help to fill the intuition gap by giving structure to classifying needs. 

Determining principles for exploring opportunities may lead to new ideas later. Using Prin-

ciples to explore Opportunities before entering concept generation is an essential step that 

allows designers to identify abundant opportunity areas more than others (Kumar, 2012). 

In order to explore opportunities that may lead to early ideas for the ideation, I set a ta-

ble where I filled in the collective design principles I developed in the previous step. I divided 

each principle into three perspectives in this table: individual, system, and strategy opportu-

nities. At this stage, it allowed me to feature each principle may bring up different opportuni-

ties, how it is valued at the individual level, and how it can be different from a system perspec-

tive where need to consider the environment, people share a standard value and purpose, 

how it can develop and bring the effort as a strategy. 

2.2.2.3 Personas

By analyzing the group of potential users and classifying them into different attribu-

tions, personas represent the personality type of the target group within the context in the 

research. They support researchers in thinking and identifying the needs for building design 

concepts. With personas, the concepts are built to address the personas’ needs and fit their 

circumstances (Kumar, 2012). 
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Using this approach, I built four personas representing four focused users: first-year, 

second-year, and third-year students and teachers. The personas had different identities, 

levels of knowledge, skills, and vision tasks (see Figure 7). These personas assisted in my indi-

vidual brainstorming session, and I found new ideas through a role-play ideation game, which 

I conducted later with other students from different backgrounds, including engineering,  

business, and design. 

Figure 3: Personas



31

2.2.2.4 Ideation game

Another approach to brainstorming in ideation is role-playing. It allows the creation 

and development of quality and quantity of ideas and generates discussions. Each member of 

the team plays a role in the concept area. The ideation game encourages user-centred think-

ing and discussion on possibilities and potential values for the user regarding their context  

8(Kumar, 2012). 

It would help collect ideas and hear discussions from different perspectives regarding 

innovation considerations in this design project. Therefore, I conducted the ideation game for 

a brainstorming session. I invited four participants from the innovation program at Linnaeus 

University from the disciplines of business, engineering, and design. Throughout the whole 

session, each participant took charge of each role from the four personas I created above.  

The session was conducted approximately in two hours. It was divided into two parts. 

The first part was warming up in fifteen minutes. The format of the first part was inspired by 

Metadeisgn’s workshop, which was designed by Tham and Lundebye (2008). It was time for 

participants to flee flowing write:  

. Imagine you are a design student, taking furniture design education. You are aware of 

the climate emergency and witness natural changes everywhere. With caring for the 

environment toward design for sustainability, what do you need to learn about sustain-

ability in your design project?  And, how can you achieve that? 

Then, the participants selected three keywords and shared them with the others. They 

started discussing and clustering to create a common ground surrounding the topic. The
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second part lasted one hour and forty-five minutes. Participants discussed and took notes 

on what they thought was possible to add based on the materials from the current furniture 

education curriculum and the task of implementing sustainability. The aim was to create a 

comfortable atmosphere for discussion and open up for more ideas. I called these raw ideas 

and focused on quantity rather than quality at this step. 

2.2.2.5 Concept Generation and Sketching

The generation of ideas is the key to the design process, where designers explore possi-

bilities and generate quality through an increasing range of ideas. The concept generation can 

be examined through brainstorming and sketching (Yang, 2009). Generating raw ideas during 

brainstorming at the ideation game and individual ideas appearing during my data collecting 

and analysis is crucial in choosing, combining, or developing ideas into a concept outcome. 

It would represent the leading characteristic of my design project. Fostering ideas besides 

design principles and opportunities will direct my design concept in a way that addresses the 

current challenges and fills the needs.

In the meantime, sketches are a fundamental method for designers to explain and com-

municate ideas. It makes designers think and develop concrete ideas. By doing it, it often 

broadens and boosts further ideas in exploration. The concept sketches assist in converting 

ideas into detailed and concreted forms. It makes the designers, throughout the design pro-

cess, challenges and possibilities to embody ideas in reality (Kumar, 2012). I find a need to 

explore and visualize concept ideas by sketching. This process not only boosts my creativity 

but also encourages me to consider other aspects beyond the aesthetics, such as function,
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how to use, materials, scale, and proportion. I created three main concepts below, each a 

unique opportunity for creative exploration. 

2.2.2.6 Storyboard 

A storyboard is an illustration that presents a set of purposes that needs to be visual-

ized. The storyboard is not only a way to translate the script into a series of visual images 

but also tells a story using the flow of images instead of text. By understanding the strengths 

of storyboards, we can have a clear storyboard to describe the concepts and shape ideas  

(Mou et al., 2013). I used the storyboard method to visualize the final design proposal con-

cept. In the storyboard, I described my design proposal for how to use it throughout three-

year bachelor’s studies. This step will be clarified in the design project section below, where I 

present my final design concept. 

2.2.2.7 Prototyping

The prototype method is used in the design process to embrace the principle of making 

objects of learning experience. It is a process of designer building a physical form to their 

concept. During that process, some aspects and details may be revealed during prototyp-

ing. Prototyping a tangible object can allow designers to think about alternative, necessary  

revisions to the concept (Kumar, 2012). Taking this into account, in order to explain and keep 

the attraction for easily understanding my design proposal concept, it was essential to pres-

ent it as a prototype. It helped me reflect and truly understand the concept while making it.
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Besides, it was also a way that I could communicate with the users, the teacher, and the stu-

dents. Making the prototype would assist the design testing, materials choices, and technique 

of making, both the aesthetic (the way it looks) and the performance (how it works). 

3. Contextual Analysis
3.1 The experiences of design students in furniture design  
education forward sustainability

Based on the literature review as the fundamental knowledge for the design path, in 

the context of the European Union, it is constructing the green transition for consumers to 

be aware of the environment in product consumption, making sustainable products a norm 

in our contemporary design culture. Adopting sustainability through consideration of the 

whole life cycle of products from the design process till production, consumption and end 

of life has been motivated in the design process and creates more value for society. Envi-

ronmental impacts are one of the complex challenges that the European furniture industry, 

along with Sweden, is facing. However, the Swedish furniture sector has raised awareness 

of the need to achieve sustainability. Furniture bands have developed their own sustainable  

strategy, committing to sustainable development through various approaches.
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For instance, IKEA built their design vision called Democratic Design and created 

their own circular strategy; Lammhults Möbel provided furniture renovation services titled 

RE:USE program; Gärsnäs dedicated their circular vision 2030 through promoting the long 

product life. In the meantime, it created the press on furniture design education to provide 

the relevant knowledge on how to embed the design with sustainability in design for students 

before they enter the working environment. Taking this direction, the observation and ethno-

graphic interview were conducted to allow the project to gain insights into the industry cir-

cumstances and characteristics of furniture design education. To get the accuracy of the data 

and create a comfortable zone for them to share their experiences, the participants agreed to 

be answered anonymously. 

The first observation was conducted by visiting the Malmstens Linköping University 

Open House, where I had a chance to observe the actual study environment of furniture stu-

dents, including location, facilities, program information, student exhibition, and talks. The 

second observation happened at the Stockholm Furniture Fair, Scandinavia’s broadest design 

fair, which presented local and international brands. The fair has shared the vision of com-

mitting to promoting sustainability, innovation and inclusive design. In addition, the fair also 

presents students’ projects from various design education institutions in Sweden. 

I witnessed that students play a crucial role in promoting sustainability in fur-
niture education. They actively engage in sustainability discussions and design 
lectures, demonstrating a clear understanding of its importance in the design  
process and its environmental impacts. Notably, sustainability is a part of the grading 

criteria, requiring students to incorporate it into their design projects. This active involement
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of students underscores their commitment to sustainability and their potential to drive 

change in the industry. Through observation, students seem to approach the topic related to 

the climate emergency and the consequences of environmental impacts caused by industri-

al production and design-making from a sustainability perspective. Having said that, climate 

emergency is the challenge and the intensive issue that sustainability is the solution concept 

to tackle, and in design is through designing sustainable products. 

From the student’s point of view, in most cases, students shared their thoughts about 

their concerns on the topic, what they feel about what is actually happening outside educa-

tion, and how to get away with climate emergency while we are very human-focused now-

adays. The idea is that we can do and get everything conveniently, so how about the other 

living species that share the same environment with us. There are values from crafts, and 

traditional making has been replaced by today’s production, where we drive for a glob-

al scale but need to remember to think locally.  During their experiences in design educa-

tion, they need to know how to implement sustainability in their design project. They find 

challenges to practising sustainability. They see pressure to find a design path that satis-

fies commercial and sustainable requirements. Some cases shared that they do not know 

how to do sustainability even though they are aware of it. They want to make the change 

but do not have guidelines or frameworks to build a sustainable design. Therefore, at this 

moment, the most common approach to sustainability practice from students is to fo-

cus on materials. They tend to choose sustainable materials rather than modern materi-

als. For instance, wood is a common material for designing and choosing aluminium over 

plastic. They also find limitations to accessing more material options to do a prototype.
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Figure 4: Data level in DIKW Scheme

Meanwhile, the prototype 

is an essential part of design 

learning to shape the design 

creativity in aesthetics and 

making skills. Therefore, the 

students find it challenging 

to design a sustainable ap-

proach in a diverse way. It 

would be essential to have 

a tool that is easy to under-

stand and use, which will as-

sist in implementing sustain-

ability (see figure 4).
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3.2 Teachers and their visions to keep the balance in  furniture  
design education

Standing in front of the pressure to transform furniture design education to align with 

society’s changes and needs, the teacher groups are primarily responsible for decision-mak-

ing. This focused group is the main innovator in furniture education. The teacher participants 

mentioned that the teaching mission is to educate and deliver fundamental design knowl-

edge, allowing students to learn and train their skills at the bachelor’s level. Later on, they 

can identify their design interests and strengths individually. The most vital mission teachers 

need to balance between the theories and practice in design lectures, between design history 

and modern design, what design have been done and what can be designed. They also have 

regulations and policies that need to be followed, approached or restrained, and led students 

to embrace creativity. Therefore, when it is required to change and upgrade the education 

design, the teaching group needs to perform planning, such as teaching roadmap, the pur-

pose, educational materials, mission and values statements and so on. It is usually a process 

that takes time to analyse, evaluate and implement. They also raise the concern that financial 

and research time is an essential factor that can allow the possibility for change because ed-

ucation is funded by governance. As a result, the education team will also collaborate with 

companies and other institutions to conduct research and other projects. 

In the meantime, the teacher participants shared that the ideas of sustainability now-

adays were performed in many formats and took an amount of time to shift, experiment 

and adapt to the change in the education system. They put effort into raising their stu-

dents’ awareness of the environmental impact of sustainability. Lectures were conducted to 



39

introduce the sustainability development goals and circular economy, focusing on materials 

used, especially in wood making. However, the participants raised the concern that climate 

emergency is a huge and complex issue that makes it difficult for students to wrap up into one 

design project, especially at the level of bachelor studies (see figure 4).

3.3 Opportunities for implementing sustainability lay in the  
complexity of today’s world

The complexity of the context surrounding sustainability practice in furniture design 

has been identified and analyzed by using the DIKW Scheme. Discussing in the context of 

environmental impacts, a climate emergency is brought up in design education by teaching 

sustainability. Design education successfully educates and emphasizes the importance of 

sustainability in design to students and spreads awareness of the environmental impacts of 

design making. However, it is a strength but also as a concern that needs to be raised for 

discussion, not only in design education but also in the overall furniture industry, which has 

witnessed the dominance of sustainability through sustainable materials. Wood is the most 

common sustainable choice and secure decision for students regarding sustainability topics. 

It is a good starting point for design students to learn and practice design, but it seems to limit 

the design ability and creativity possibility in the design approach. Meanwhile, sustainabili-

ty is more than (only) through materials focus. It can be approached and adopted in various  

aspects, such as ecology, economy and society. 
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In the current way of educating sustainability, there is a gap in sustainability  

knowledge between learning and how to practice sustainability in student’s projects. Apart 

from approaching sustainable materials, design education may need to design a way to evoke 

new perspectives for students in terms of sustainability and develop educational materials 

that can help students actively apply and practice sustainability in their design. 

When it comes to inclusive education, it is necessary not only to create a learning  

environment and principles for different groups but also essential to address the current 

wicked problems that we are facing in today’s world. These problems are not just challenges 

but opportunities for students to learn and contribute to sustainable design solutions. It is 

undeniable that it can be overwhelming for students to solve environmental complexity in 

design projects. However, this also works as an opportunity for education to deliver more 

relevant knowledge from academic to working performance for students. Design can lift  

sustainability. Meanwhile, sustainability can be a motor for uplifting design values. A  

readiness mindset will help them avoid the crisis and assist them in boosting generative  

design thinking sustainability (see figure 5, 6). 
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Figure 5: Information level in DIKW Scheme
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Figure 6: Knowledge level in DIKW Scheme
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3.4 The expected outcomes for future sustainability approaches 
in furniture design education 

The outcome of this project is to present an external path that can assist teachers in 

educating students about sustainability in furniture design. It is located in the key to 

upgrading design education in the future to create new way to educate sustainability and 

wake up the diversity in sustainability practices for furniture design students (see figure 7).  

It will allow the bachelor’s design student to explore and implement sustainability 

during their learning. Understanding and implementing sustainability as a part of design  

cognition is a key and vital skill that a design student should know and practice in the future.  

The current challenges we face and our criticisms in furniture production regarding environ-

mental impacts are the consequences of what we have learned and done in the past.

Along with the efforts to make changes from other industries, design education may 

need to push forward and become the pioneer in motivating students—who are future  

forces to design our sustainable future. The students need to equip themselves with valuable  

knowledge, a mindset, methods, and tools to help them make changes to perform a good  

design for the world. 

Thinking about sustainability in design is 
not equivalent to the design outcome being 

a sustainable product.
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Figure 7: Data level in DIKW Scheme
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The project has numbered the ten factors indicated as ten suggested external points 

that furniture design education should consider to address the sustainability in teaching as 

follows:

1. More than materials focus on design 

2. Implementing sustainability 

3. Both educators and students can create and exchange knowledge 

4. Practice the design process 

5. Inclusive education in multi-meanings

6. Materials wise and how to use 

7. Basic and easy to adapt 

8. Human is part of the ecosystem 

9. Assist in tackling climate emergency 

10. Relevant to current learning and teaching approaches

By detailing the ten principles in each opportunity of individuals, systems, and  

strategy opportunities, the design proposal takes a systematic approach to designing the 

path to achieve a future sustainable furniture design education (see figure 8). The input is  

strategic, and the output is the values for the individual level. This approach allows me to 

conduct a comprehensive evaluation and decision-making process, creating a proposal  

design concept in the next stage. This systematic approach is not just a theoretical  

framework; it’s a practical suggestion that supports my design concept to fill the knowledge 

gap in implementation for a more sustainable future in design. 
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Figure 8: Principles to Opportunities
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In the ideation game with personas’ role-playing, participants found it easier to engage, 

open up to hear and discuss environmental impacts and sustainability topics by receiving a 

problem and trying to solve it through game and role play. The discussion is summarised into 

four main sections: 

. Materials solution: Students need to understand how to use and control the furniture. 

Institutions can develop a material library and present samples, lectures and practices 

in material experiments. They can think about approaching the materials in the way of 

form or modularization and minimizing or practising waste materials from production. 

. Durability, design for reduce, reuse, recycle: a suggestion on practising design for disas-

sembled parts, recyclability, and circular design: have a lecture about life cycle assess-

ment (LCA), especially the part of making from raw materials, the product stage, and the 

recycling stage.

. A platform for design experiments: answering general questions, however, creates a 

space for students to think and push their creativity because it is also about design with 

art.

. Technology exposure and collaboration: Have stakeholders visit and exchange ideas from 

the furniture industry and other students, as well as tools for sustainable implementa-

tion or measurements of the impacts.



48

4. Design Project
4.1 Concept Definition

Inspired by the unique tetrahedron model introduced by Wood (2004), the concept 

is an approach that interconnects four key factors: context, users, proposal, and design 

characteristics (see figure 9). 

. The concept is rooted in the context of furniture design education, a crucial platform 

that integrates historical and contemporary design knowledge into student studies. This 

education plays a crucial role in fostering a sustainable approach to design and raising 

awareness of environmental issues among students. It equips them with the necessary 

skills and knowledge to meet society’s demands.

. Users are both teachers and students in furniture design education at the bachelor’s 

level. Suggesting elements will support the teachers’ group in evaluating and innovat-

ing educational materials to uplift the quality of furniture design learning in the future. 

From that innovative learning, design students can consume and implement sustainabil-

ity knowledge into their designs even after their studies. 

. By developing external educational materials, the proposal concept is divided into two 

interventions. The main intervention is a suggestive integration curriculum for compre-

hensive sustainable learning development. The sub-intervention provides a tool card to 

boost generative design thinking toward sustainability principles for design students. 

. The design characteristic is driven by the innovation process through a systematic ap-

proach. It begins with defining the complexity of challenges and needs from current cir-

cumstances. The concept’s inputs are suggestive elements for implementation, and the 

output will deliver values to fulfil the needs of individuals, institutions, and society. 
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Figure 9: Concept Definition
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Sending the messages

Besides presenting the concept with structure to explain the definition, I find it neces-

sary to consider the language used in the concept. It is a part of communication to spread the 

message of the theme and main idea of the concept toward teaching groups and educational 

institutions. In the spirit of “less is more” from the architecture Ludwig Mies van der Rohe, I wish 

to shift the status from more to less new objects, less climate impacts in design making, and
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less conspicuous consumption. While embedding values and multi-functionality into design 

objects’ levels, furniture design students should understand and shift their mindset toward 

value creation.

However, creativity in design is the most important thing that needs to be taken care of 

and nurtured. Besides being aware of the climate emergency and socially demanding chang-

es, the students also need a space for creativity to grow, evaluating and reflecting on design 

results. The concept title is called designless deliberation when I desire to display my ideal of a 

motif. A way of thinking in design is that even with random topics, actions, or decision-making, 

we should consider the impacts of how to make them carefully. A message of slow consider-

ation of different aspects when making objects without putting pressure on creativity. Ques-

tioning and focusing on the needs while creating responsible design toward sustainability.

4.2 Concept Generation

Forty-seven raw ideas were noted after the data gathering and ideation session, includ-

ing twenty-two individual ideas during the data gathering process and twenty-five collective 

ideas from the ideation session. Given the number of raw ideas, I applied the design principles 

defined in the previous step to detail them and develop them into a design concept.
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Concept: Tool card for questioning of furniture values - formulating as a tool 

card, is intended for boosting sustainable action by withdrawing random 

question cards. Students will try to answer based on their current design 

project. The aim is to remind, suggest other design aspects can be con-

sidered, and most importantly, to instill in students the importance of 

sustainable needs during their design process. It works as a game card 

for students to exchange, discuss  ideas with each other or they can do 

it individually, fostering a sense of responsibility and engagement in  

sustainable design.
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4.3 Concept Explaination

The concept combines the main intervention of designing an external integration curric-

ulum with the sub-intervention of educational tool cards to boost sustainability practice for 

furniture design students. 
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Main intervention

The proposal curriculum is designed based on the foundation of curriculum representa-

tion from Van den Akker (2007). The author divided the curriculum into three levels: intend-

ed, implemented and attained. Using these three levels to explain curriculum purpose, the 

proposal wants to innovate the current form and add in external design principles identified 

in the research. As a result, furniture design education can consider and evaluate the need to 

implement sustainability from theories to practice in teaching. In detail, the external curric-

ulum is divided into three educating purposes based on three years of learning at the bache-

lor’s level of furniture design. 

. The first year focuses on the development of intention, which is the first phase of learn-

ing the fundamental knowledge of design. The students can understand, process, and 

build a vision surrounding the ground knowledge. The three main key goals should be 

achieved in this, including knowledge that is basic and easy to adapt, and both teachers 

and students can create and exchange knowledge, materials-wise, and how to use it. 

Besides the current learning roadmap for students, it is essential for educational insti-

tutions to deliver a learning environment where students should master materials in 

design choices and learn how to use different materials in the beginning. The learning 

process is essential to approach at first from the basic and easy practice to allow stu-

dents to achieve the fundamental knowledge and purpose of design. Meanwhile, it is 

also an opportunity for teachers to help students practice co-creating and exchanging 

knowledge in classroom space between teacher groups. 

. Implementation from learned knowledge to practising in design is the focus point of 

the second year. At this stage, it is vital to allow and challenge students on how they 
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can transform the learned knowledge from theories into actual practice in their design 

project. From that, the teachers can observe and evaluate students’ learning process for 

further notice. In this level, I stated four dimensions that furniture design can develop 

more on the classroom scale: practising the design process, implementing sustainability, 

and more than material focus on design and relevance to current learning and teach-

ing approaches. Having said that, furniture design education should encourage stu-

dents to practice and explain steps in the design process where, indicating the process 

of formulating the context (the problem, the purpose, and the stakeholders), evolution 

(idea generation, creating ideas, and developing design concepts), and transfer (how 

to implement design into production and launching). Sustainability is more than just 

materials focus. Furniture design students can explore and discover paths to achieve  

sustainability in their design projects, bringing theories into practice. Allowing students 

a space of time and environment to boost their creativity and train technique-making 

skills is essential. 

. The third year can start expanding their viewpoint toward design interests. This 

process emphasises the attainment of learning experiences and reflects on the de-

sign results. They need to be aware of the outcome of the design and the design-

er’s responsibility for current society and what can do more for the future world. 

Education is defined as inclusive education that contains multiple meanings and 

covers the other agencies and the nature of the system’s design. Apart from hu-

man-centred design, furniture design students should be aware of the side effects 

that human beings have on the ecosystem and how design at an object level can as-

sist in tackling climate emergencies. The environmental impacts have been raised 

recently from the consequences of furniture production and over-consumption.   
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Sub-intervention

An educational tool card is designed to assist teachers in bringing the sustainability de-

sign concept closer to the student through generative design thinking. It is designed as a set 

of random questions toward sustainability principles in design. During the design project and 

the tutoring session, students can withdraw five random questions from the set and try to 

answer them based on their project topics. 
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The tool card is designed to support the main intervention external curriculum design. 

In the shape of a folding, the tool card is made using recycled materials collected around 

the workshop environment that are commonly seen, such as sketch paper, cardboard, trac-

ing paper and parts of the threw-away wooden bookshelf. The open questions aim to boost  

students’ thinking and explain their design concepts. Meanwhile, the explanation will sup-

port students’ mindset and consider any elements that should be covered in their design  

toward sustainability. This action will assist the thinking mindset with thoughtful design not 

only based on individual interests but also raise design values for other aspects, such as the 

purposes, users, culture of the design and other environmental elements. 
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Therefore, a set of tool cards contains fifty questions, which are comprehensive fac-

tors that work for each study purpose at each level that teachers can use. In addition, the 

questions can be expanded depending on the teaching focus. Otherwise, in the long run, the  

teachers can promote furniture design students making their own questionnaire tool cards 

based on those structured questions.

First-year study: Intention (Who - What - Why)
1. What is/(are) the material(s) made from?  
2. Natural materials or human-made materials? 
And why?
3. Where will its material(s) come from?  
4. Why go for this/these material(s)? 
5. What are the pros and cons of selected materi-
al(s)?
6. What is the function of the design? 
7. What is the story of use for the design? 
8. What is the aim of the design? 
9. Who is the design user? 
10. Why does this design need to be made? 
11. What is needed knowledge for self-understand-
ing of the project?
12. What is needed knowledge for self-understand-
ing of the design solution?
13. How to develop and select ideas? 
14. Who is the user? 
15. Why does this design need to be made? 
16. What is the design identity? 

Second-year study: Implementation (How - When - 
Where)
17. What needs to be done before ideation? 
18. How to make the design prototype? 
19. Where will the design be produced? 
20. Which element is the design quality built on?  
21. How to consider aesthetics in the design?

22. What is the user’s needs? 
23. What is the design purpose? 
24. What aspect can increase the longevity of the 
design?
25. Has the design considered the aspect of reduce, 
reuse and recyle? And why?
26. How to reduce product waste during design 
making? 
27. Which information the users should know 
about the design? 
28. What is another approach to sustainability oth-
er than materials?
29. Is it necessary to be aware of materials used in 
design? 
30. What sustainable resources can be considered 
in this design?
31. How can emotional attachment be brought to 
the design?
32. Which social context that the design is used for? 
33. Which cultural context is the design based on?
34. Can any design parts use the used material?
35. Has the design considered about the life cycle 
of the design? And why?
36. Is the design considered eco-design? And why?
37. Is the design considered circular design? And 
why?
38. Efficiency on which aspect? economy, society or 
environment?  
39. Which is the leading sustainable focus of the 
design?

Third-year study: Attainment (What if)
40. May the other living species be affected by the 
design of the production chain?
41. How to reduce the impacts on our earth and the 
living environment from design making?
42. How about the emissions the design will con-
sume during making?
43. How to repair the design after used? 
44. Any instructions for using? 
45. Any instructions for circular product usage? 
46. Has the design considered the waste after the 
purpose usage ends? 
47. How to bring up the inclusiveness in the design? 
48. Any dimensions of ergonomics need to be con-
sidered? 
49. Where are the limitations of the design project?
50. What can do differently?
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Figure 10: Concept Roadmap
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4.4 Concept Roadmap

When considering the presentation and delivery of the field of furniture design educa-

tion, I have developed a concept roadmap (see figure 10). This roadmap serves as a commu-

nication tool, building an abstraction of the design concept idea. It allows me to display the 

idea and suggest an implementation process. The aim is to deliver a comprehensive package 

of design interventions and design a path for its growth. The design concept is estimatedly 

developed into three stages: short term (0-1 year), mid term (1-3 years) and long term (3-5 

years). In the short term, we focus on planning the curriculum, selecting and organizing the 

external curriculum, while still aligning with the current provided program. The main focus is 

to identify the valuable knowledge that can be acquired, with a strong emphasis on practical 

application. This approach ensures the relevance and impact of the curriculum. 

The mid-term requires teachers to analyze and evaluate the related knowledge, meth-

ods and tools relevant to the principles of the external curriculum. First-year students should 

be aware of the intention, covering the materials and how to use them, basic methods and easy 

tools to use and adapt, and equipping a creative environment where teachers and students 

can create and exchange new knowledge. Implementation in second-year students means 

that they can practice the design process through projects, explore and act on sustainability 

from theories to implement, with more than materials focused on design, in the meantime, 

still relevant to current learning and teaching approaches. Third-year students gain the at-

tainment of the realization and reflection from design experiences and results. At this stage, 

the teachers should motivate and help students to widen their view of their design, that hu-

mans are part of the ecosystem, and how design can assist in tackling climate emergencies 
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and explore inclusive design in multiple meanings. During the mid-term roadmap, the tool 

card will help assist the teachers as educational material, spreading sustainability through 

different openness questions. It also works as the output from the external curriculum, firstly 

displayed in the classroom environment, preparing for the long term. 

In the long term, this is the implementing stage of presenting the external curriculum 

in the classroom. Based on the short-term and mid-term foundations, the concept delivers 

suggestions and opportunities to detail the criteria and principles acquired. For instance, 

furniture design education can provide materials courses, fundamental knowledge of design 

and skills, and co-creation workshops between teachers and students in the first year. Ed-

ucation should also promote second-year students to infuse previously learned knowledge 

into design projects, trying to merge the gap between theoretical and practical knowledge 

and bringing comprehensive awareness to achieve the diversity of sustainability approaches. 

Awareness of design production and policies can be considered in teaching third-year stu-

dents. At this point, the students can start diving into the environmental impacts of furniture 

manufacturing, explore more options for self-developed cognition and develop their own 

knowledge from what they will have learned from the three years of studies. 
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5. Summary and Discussion
The results of this project are the design concept tilted designless deliberation, which is 

delicate to integrating educational materials in furniture design education from a path of how 

to educate students about implementing sustainability. The design concept proposes two in-

terventions to reach the goals through external curriculum design and educational tool card. 

This concept is the achievement from the whole journey of project, from gathering to analysis 

through various methods and theories in literature review, case study, observation and eth-

nographic interviews, identifying the synthesis of the design through design principles and 

opportunities. The insights allow space for developing design concepts by following the prin-

ciples and fulfilling the needs to tackle the current challenges. 

5.1 Concept’s observation

As the result of the design outcome, developing an external curriculum design with an 

assistant tool card, the intention is to raise the preparedness skills for students for dealing 

with wicked problems in the current reality along with a design ability to implement sustain-

ability principles in design project. The collaboration with a case study began only from the 

data gathering stage through observation and interview in order to define the challenges and 

needs for the current complex circumstances - all steps after this were conducted by individ-

ual study. The proposed design solution is the result of project from the view of an external 

outsider who observes and analyses furniture design education. How to educate furniture 

design students about implementing sustainability is a complex challenge; it requires the  

involvement of different stakeholders in the furniture field to review, monitor, intervene, and 

innovate the system. Making changes in the design system also requires time and effort to
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evaluate and make a judgement. As the result of the design outcome, developing an ex-

ternal curriculum design with an assistant tool card, the intention is to raise the preparedness 

skills for students for dealing with wicked problems in the current reality along with a design 

ability to implement sustainability principles in design project. It is a holistic approach that 

seeks to inspire furniture design students to gain the knowledge, skills, and mindset needed 

to contribute meaningfully to future sustainable design outcomes. 

However, besides displaying the design concept, the project also analyzed and present-

ed the overall current challenges that furniture design education is facing and the need to 

shift traditional education to contemporary design while still fulfilling the mission of design 

education. Leading the project by innovation and sustainability, addressing the current com-

plex picture of furniture design education is a stepping stone for further actions and adjust-

ment for future furniture design education development. 

5.2. The limitations of the project

Due to the time constraint of the timeline, the design concept evaluation was absent 

in the proposal results. The case study’s schedule has inopportunely aligned with the proj-

ect  time to receive the insights from the case study to be able to revise the design concept. 

Therefore, the design results were analyzed and selected from an individual, external point 

of view. The proposal intervention needs an extra step to measure sustainability. At the same 

time, for further notice, the project can expand to another direction of analyzing the sustain-

ability principles that can be effectively implemented into design practice.
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5.3. Personal reflection

I have come to design by studying industrial design, where I have been trained to think 

and design in a suitable way for mass production design. I experienced myself learning and 

gaining design knowledge at the same time, witnessing the criticism of the design industry 

that the way I was learning was a traditional way of design. With many concerns and an urge 

to find my path, I dedicate myself to the furniture industry, from design studio to furniture 

factory, with experience from designer position to product developer. I gained the knowledge 

and practical experience that the furniture industry requires and how it works. However, I 

still was concerned about what could be done differently and the knowledge of other design 

aspects. I wished I could have known more about sustainability practice in my education. 

While observing and listening to furniture design students share their experiences, I 

realized they are reflections of myself before, concern and anxiety about what to do with 

sustainability theories practice before entering the working environment. Somehow, the 

sustainability principles will be developed depending on different companies and branding 

strategies, and students will need to adapt to them. However, the knowledge gap of sustain-

ability implementation will still be missed, and the confidence to express it in the design proj-

ect can not be completed and fulfilled inside. Therefore, conducting and doing this project 

has many meanings for me. I want to contribute my design to furniture design education so 

that we can make the change and bring more comprehensive knowledge to future furniture 

design students. They will have the ability and capability to address the wicked problems and  

complexity in terms of climate emergency and design more meaningful in terms of creating 

sustainable designs. 
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