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Introduction: Sustainability has remained an important issue within academia

and industry, with more recent focus on sustainability education to ensure that

future generations are equipped with the knowledge to continue and champion

sustainable outcomes. The design and innovation industry has been continuously

identified as important by academia, for having high impact on the potential

sustainability of products and services during their development. However, little

research focuses on the pre-professional education of designers andwhether they

receive an appropriate education on sustainable issues in relation to their industry.

Methods: This study investigated these issues within the context of United

Kingdom-based postgraduate design courses, to determine the current state

of sustainability education as well as the impact of government resources

and policies on encouraging sustainability education. Courses were identified

utilizing online databases and were evaluated using Sterling’s model “Levels of

Response to Sustainability Education” to understand the current approach to

sustainability within design education, including content and pedagogy, o�ering

recommendations for improvement.

Results: Courses were evaluated against Sterling’s model “Levels of Response to

Sustainability Education”, which enabled the understanding of the current state of

higher education and sustainability education with Postgraduate design courses

in the UK. Following this review, a model for upgrading sustainability education is

proposed.

Discussion: Around 80% of the courses identified throughout this study were

ranked as “weak” or “very weak” according to Sterling’smodel, the proposedmodel

highlights several strategies to aid postgraduate design courses to progress to the

“strong” level. The framework model focuses on various sustainability themes to

be included within postgraduate design education, teaching methods, as well as

the inclusion of a dedicated student reflection period to improve and adapt the

sustainability teaching.
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1. Introduction

Sustainability is a current and prominent issue facing both

industry and academia. By extension, sustainability education for

upcoming students has become a recent focus to ensure that

students are equipped with suitable knowledge prior to progressing

into industry. New Product Development (NPD), and more

specifically the design stage, has been identified as a crucial stage

for successful sustainable development (Ahmad et al., 2018; EU

Science Hub, 2018). Government regulations and other external

factors have also focused on the design and development industry

providing guidelines and incentives to encourage sustainable

development (Delaney et al., 2022; The Design Council, 2022).

This study first summarizes design and the design industry,

highlighting the importance of sustainability knowledge,

before outlining the pathways into the design industry from

United Kingdom (UK) higher education. An investigation into

the current state of UK design masters courses is then conducted

to understand whether and how sustainability education is being

taught by reviewing each identified course using the Levels of

Response to Sustainability Education (Sterling, 2003, 2004).

The study then investigates government regulations and other

relevant external factors impacting the industry, to understand

the current status of policies and how these are potentially

impacting the incorporation of sustainability into the UK design

masters courses. Then, the study makes recommendations

regarding the provision of sustainability education and the

teaching methods and program structure that can improve and

ensure sustainability education implementation with design

masters courses.

2. Research background

2.1. Design and industry

Although this study focuses on design education, the design

industry, and it’s importance for sustainable development; it is

important to first define these general terms to aid in the general

understanding and wider context of the study. “Design” refers

to industrial, product, and engineering design, all of which are

centered around New Product Development (NPD). The NPD

process is generally a series of stages within industry, which

enable the development of innovative products for release onto

the market. Design teams play a key role throughout NPD,

specifically in the design stage where design briefs are constructed,

ideas conceptualized, and the development of protypes and the

preparation for manufacture takes place (Delaney et al., 2022).

The design process is often collaborative, involving multiple

stakeholders. Designers are expected to play a pivotal role in

the communication and decision-making process to aid these

relationships and the overall success of NPD (Zhang and Zhang,

2013; Krishnakumar et al., 2022).

2.1.1. Pathways into the design industry
Due to the importance of designers for the overall success

of sustainable innovation, this study aims at investigating the

education journey of designers (Ahmad et al., 2018; EU Science

Hub, 2018). There are multiple pathways into the design industry,

which are not always linear. These pathways will be briefly outlined.

The UK higher education system is divided into three main areas:

typical undergraduate, postgraduate, and other undergraduate

courses. Undergraduate courses are typically 3–4 years long,

postgraduate courses are around 1–2 years in length for a master’s

degree but can be longer for a doctorate, and other undergraduate

courses can last up to 5 years and result in a diploma or other

certification (Edvoy, 2023).

As previously outlined, the design industry and design teams

within NPD are multi-faceted, encompassing a variety of industry

sectors to aid in successful innovation. However, design higher

education remains a relatively new area within the UK university

system, as they have historically been rooted in technical colleges

and polytechnics (Hurn, 2016). The UK higher education system

now features design courses at all levels in the UK higher education

system, focusing on a variety of sub-disciplines within design, as

well as sustainable design (Delaney and Liu, 2022). This study will

focus on masters design courses.

2.2. Design and sustainability

Sustainable development has been a focus of academia for over

four decades, since the publication of the Brundtland Report which

defined the term as “development that meets the needs of the

present without compromising the ability of future generations

to meet their own needs” (Brundtland et al., 1987, p. 16). The

focus toward a more sustainable future has impacted many

industries and disciplines, however design has been highlighted

as a critical industry for the successfulness of sustainable product

development. Furthermore, the UN has specifically highlighted the

product innovation and development industry, with Goal 12 of

the United Nations (UN) Sustainable Development Goals (SDGs)

focusing on responsible consumption and production (Department

of Economic and Social Affairs—Sustainable Development, 2022).

Designers have been identified as playing a key role for sustainable

NPD, with academia suggesting that they can have up to 80%

impact on the sustainability of a new product (Ahmad et al.,

2018; EU Science Hub, 2018). Recent studies have focused on

the relationship between design and sustainability, suggesting that

there are 18 factors of sustainability which should be implemented

by designers throughout the design stages of NPD to ensure

effective sustainable development, these factors include material

selection, government regulations/laws/guidelines, modularity, and

user behavior (Delaney et al., 2022). With such a detailed list of

factors/elements which designers are responsible for within NPD,

it is important that designers are educated on key sustainability

issues. Furthermore, the Design Council has actively supported

designers’ role in sustainable change, stating that “Design has

a critical role to play in addressing the climate crisis. With

huge power to bring about change, designers also have a huge

responsibility to help save our planet” (The Design Council, 2022).

With industry and academia highlighting the importance of the

designers role for sustainable development, it is important that

upcoming designers are equipped with knowledge of sustainability

issues to prepare for these demands.
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2.3. Sustainability education for designers

Education for sustainability has been raised by the UN in

the 2030 agenda, which encourages both industry and education

to focus on key sustainability issues (Salmond, 2020). Combined

with rising awareness of key sustainability issues from global

media, there has been an increased pressure to teach sustainability.

As designers have been previously identified as key stakeholders

within the NPD process for sustainable development, it is

important that designers are appropriately educated on relevant

sustainability issues (Ahmad et al., 2018; EU Science Hub,

2018). Both sustainability and design are complex disciplines

individually, with sustainability encompassing three main pillars

social, environmental, and economic. Design which features a

range of subjects including engineering, social sciences, and design

content (Seay, 2015; Purvis et al., 2019; Delaney and Liu, 2022).

The combination of these disciplines is essential in the teaching of

sustainability issues within a design context. It is also important that

sustainability issues are related to current issues within industry

so that upcoming designers can understand real-life challenges

and how to solve them through design. Previous research has

suggested that partnerships with industry could further aid this

applied learning (Souleles et al., 2017).

As sustainability and design are complex and diverse subjects,

it is important that they are taught in the most effective, integrated

way. Design is often taught through two main learning styles,

lecture-based and studio-based (Green and Bonollo, 2003). Studio

or project-based learning has also been suggested to aid in the

integration of sustainability knowledge within design courses, with

McCaw (2022) stating that design students could utilize community

groups who act as “clients” simulating real life experiences.

Design briefs focusing on sustainability, present students with real

sustainability problems which can aid sustainability learning, as it

has been identified that students have previously struggled when

learning in the hypothetical context (Camacho and Alexandre,

2019). An additional issue highlighted within literature is the

reluctance of educators to engage and implement sustainability

learning into their specific modules. This could be due to

reluctance to change their course content or their own limitations

in sustainability knowledge (Figueiró and Raufflet, 2015; Quam,

2016). It has also been suggested that relevant frameworks such

as systems thinking could be utilized to aid in the learning of

sustainability and how this effects the design process (McCaw,

2022).

Accreditation has been a prominent theme within design

education, and this has extended into sustainable education

for designers. Accreditation may aid students in reviewing or

considering courses to understand if they are (a) reputable

within the design and/or engineering community and (b) whether

they align with their own personal values and are already

recognized through a relevant accreditation body. The Institution

of Engineering Designers (IED) has announced that they will be

using the UN 17 Sustainability Development Goals as guidance

for their accreditation (Institution of Engineering Designers, 2022).

The Engineering Council also has also released the Accreditation

of Higher Education Programmes 4.0 (AHEP 4.0), who in 2020

published guidance on sustainability which focused on how to

contribute to building a sustainable society and how to go further

than the current legislation (Engineering Council, 2021). These

are two of the most prominent accreditation organizations within

the UK for design higher education courses. Both have been

proactive in incorporating sustainability education within their

accreditation awarding procedure, which should provide greater

incentive to include sustainability education in design curriculums.

Accreditation organizations such as the IED also form close

relationships with other organizations such as the Society for the

Environment. This aids the maintenance and learning of relevant

sustainability issues, but also enables the IED to support designers

as they progress into industry. For example, they offer registration

for Chartered Environmentalists and Registered Environmental

Practitioners (Institute of Engineering Designers, 2023). This

showcases an example of an accreditation body who is proactively

seeking to learn, include, and share sustainable knowledge into

their organization.

2.4. Government impact on sustainability

Government impact can be reviewed from multiple

perspectives, for example government regulations within industry,

potential government influence on universities, and the role

governments play in K12 education, all of which have been found

to influence design and sustainability. The following sub-sections

review the impact of government on sustainability issues from

an industry and higher education perspective, relevant to the

design discipline.

2.4.1. Industry
Government policy has been identified as a key factor for

the progression of sustainability implementation within the design

industry (Delaney et al., 2022). It is therefore essential that

government regulations, laws, and policies are reviewed to ensure

that sustainability is a priority for NPD. The UK Government

and Environment Agency have recently updated their research

and analysis in the “Regulating for people, the environment and

growth” document which outlines some of the key approaches

and regulations currently in place or being developed to support

sustainable innovation and development (Environment Agency,

2022a,b). Alongside regulations, the UK government are offering

incentives to encourage and support businesses in more sustainable

endeavors, such as The Climate Change Agreements, which offers

tax benefits for those committed to energy efficiency targets

(Environment Agency and Department for Business Energy and

Industrial Strategy, 2021). This is important for the design sector

as they have the potential to be energy efficient in both their

design process/production as well as in the product/service which

they develop. The UK government are committed to working

toward a more sustainable future through promoting schemes and

principles such as the Circular Economy to aid in the overall growth

and development of sustainability within industry (Environment

Agency, 2022a,b). In addition, the Environment Agency have

developed the EA2025 translating their vision for sustainable

futures within industry, with goals set for 2025. This champions
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sustainable development and aims to aid in the development of a

nation resilient to climate change (Environment Agency, 2022a,b).

However, the UK Government and Environment Agency

acknowledge the limitations regarding regulations for sustainable

development, stating “Older or more prescriptive legislation can

limit the scope for innovation and new ways of working by not

being outcome focussed or allowing flexibility in implementation. . .

Changes in legislation can be slow, while the speed of technological

development or new evidence of environmental harm may mean

action is needed quickly” (Environment Agency, 2022a,b, p. 4). This

highlights the current limitations within industrial legislation for

industry, where legislationmay be a current hindrance to designers.

An additional limitation was identified where the guidance was too

general opposed to focusing on specific factors for each industry

or similar industry sectors (Environment Agency, 2022a,b). This

presents two main disadvantages, first, the legislation can be

confusing and hard to identify for specific projects, and second,

some legislation restricts new innovation for sustainability. It is

important that designers have access to relevant and updated

legislation and guidance to ensure that sustainable product

development is optimized.

2.4.2. Education
The Department for Education within the UK Government

have recently published a strategy for sustainability and climate

change for education. The main goals of the strategy are to

enable students to learn more about sustainability issues whilst

also building a greater connection to nature (Department for

Education, 2022). However, this strategy primarily focuses on

students aged 5–15, opposed to those in higher education. The

strategy discusses higher education by stating “For those that

continue their studies in further and higher education, there are

many excellent opportunities to gain a more in-depth knowledge

into sustainability and climate change. Many further and higher

education providers are already taking steps to embed the relevant

teaching of sustainability and climate change across the full range

of their courses” (Department for Education, 2022, p. 1). While the

ethics of government influence on independent higher education

institutions can be problematic for institutional autonomy it is also

essential to highlight the need for equipping students to address

sustainability issues for the greater good. This is of particular

importance for an industry shaped by government regulations.

2.5. Levels of Response to Sustainability
Education

Previous studies have investigated the presence of sustainability

education within design and engineering courses. Edilson Shindi

UEDA (2016) reviewed students’ attitudes toward sustainability

within their education, design style, and purchasing behavior.

The study found that only around 21% of the participants had

taken some form of sustainability education within their current

year of program registration, however many of the students had

a positive mindset toward sustainability and demonstrated their

knowledge. The lack of education received, however, reduced their

capabilities in implementing sustainability principles throughout

TABLE 1 Levels of Response to Sustainability Education (adapted from

Sterling, 2004 and Kolmos et al., 2016; Bateson, 2000; Hay et al., 2010;

Jamison et al., 2014).

Level Response
indicator

Sustainability education
implementation

Level 1 Very weak No change to the current structure of the course,

this is identified as “zero learning” in relation to

sustainability education.

Level 2 Weak Education about sustainability, not linked to the

primary subject of the course. This is identified as

an “add-on” strategy, which is mostly

content-orientated, which can limit the overall

effect/impact of sustainability issues and values for

the student.

Level 3 Strong Education for sustainability, sustainability

education linked to specific areas related to the

primary subject. This is identified as the “built-in”

strategy, where coordination between

sustainability and subject discipline takes place,

enabling students to apply what they have learnt to

real life problems.

Level 4 Very strong Entire sustainable education reform, sustainability

education linked to the primary subject, with

additional evidence that the entire university and

faculty displayed progression toward sustainability

futures. This is identified as the “transformation”

strategy, which would require a total redesign of

the curriculum and institution, this requires

support from course leaders and institutions.

their work. Other studies have focused on undergraduate courses,

reviewing the rate of sustainability offerings and the potential

teaching styles used throughout these courses. Delaney and Liu

(2021) found several undergraduate courses had sustainability

learning throughout the typical 3-year program, however very

few courses had specific modules dedicated to sustainability or

sustainable design learning. In a later study conducted by Delaney

and Liu (2022), they investigated sustainability design specialists

and their education journey. Through this study it was found that

only around 10% of participants had received any sustainability

education at undergraduate level. However, around 67% of

participants had gone on to take a sustainability focused masters

course, which provided them with their fundamental knowledge

in sustainable design. This contrast displays the educational needs

of these participants as well as the importance of masters courses

to improve the knowledge and skillset of designers progressing

into industry with sustainability roles. There is limited in-depth

knowledge about the sustainability content of these masters courses

investigated in this study.

To evaluate these themes further, this study utilizes the model

outlined by Sterling (2004), which have since been adapted and

developed by other authors such as Kolmos et al. (2016). The Levels

of Response to Sustainability framework for this study is shown in

Table 1.

Sterling’s framework (Sterling, 2003) has been used previously

to evaluate other university courses, such as in the field

of civil engineering. It explores the context, mechanisms,

outcomes, enablers, and barriers of sustainability education

within undergraduate university courses (Gutierrez-Bucheli et al.,

2022). Other studies have acknowledged the importance of

Sterling’s framework in the overall development, progression,
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and implementation of sustainability education within various

education institutions (Hegarty et al., 2011; Goworek andMolthan-

Hill, 2013). However, this model has not been applied to current

UK design masters courses to review the current status of

sustainability education.

2.6. Transition design theory

This study, although centered around design education, focuses

on how to equip, and prepare upcoming designers for the

challenges currently being faced by industry. Sustainability is

a global and continuous issue, with the design industry being

identified as a key stakeholder for change within NPD. Considering

these important themes, the Transition Design theory has been

selected as the theoretical framework to guide this study. Transition

Design is summarized by Escobar (2018, p. 156) as “design-led

societal transformations toward more sustainable futures” that are

place-based, utilize long-term thinking, and consider the living

world in all design solutions. By applying an understanding of

the interconnectedness of social, economic, political systems, it

aims to address problems that exist at all levels of scale in

ways that improve human life, including poverty biodiversity loss,

decline of community, environmental degradation, resource, and

climate change” (p. 156). Irwin et al. (2013) present the Transition

Design Framework, which has four stages: Vision for Transition,

Theories of Change, Mindset and Posture, and New Ways of

Designing. This framework encourages a continuous cycle and

promotes continuous learning, action, and self-reflection to aid in

the development toward Design for Transition (Irwin, 2015). The

framework encourages scenario development, the incorporation

of theories of social change to aid innovation, and collaborative

networks (Escobar, 2018). Specifically, the theories of change

encourages designers to reflect on their work, aside from some of

their perceived biases surrounding sustainable change, and employ

transdisciplinary learning. This framework is used to interpret the

key themes of this study (Irwin, 2015; Escobar, 2018).

3. Method

This qualitative study utilizes case study method. The case in

this study was a selection of design course prospectuses from eight

universities, where the data from the university and faculty was

published via an online platform. This enabled an insight into

the current state of masters design courses, where information

published could be utilized and coded to determine the level

of implementation of sustainability education within each course

identified. The following subsections outline the data collection and

analysis process.

3.1. Data collection

Two platforms were used to identify the masters courses:

first was The Universities and College Admissions Service (UCAS)

and the second was Find a Masters. Both are online platforms

which are utilized by current and upcoming students to identify

university courses in which they may wish to register. Both

platforms highlight courses from around the globe, however UCAS

primarily focuses on the UK. To ensure that the review remained

relevant, only courses from the upcoming academic year 2023–

2024 were reviewed.

The methodology aimed at stimulating a potential students

journey to find a masters course in design with some inclusion

of sustainability education in which they could potentially apply

for the next academic year. Both platforms were used to identify

all the design courses available, refining the search by discipline,

being full-time offering, and part of postgraduate programme. Then

key words were used to identify those courses advertising that they

provided some form of sustainability education.

Following this, any duplicates from the two platforms were

removed and the remaining courses went through a three-step

screening process. First course titles were evaluated to ensure

relevancy to the design subject. Next, the course introduction was

evaluated to also ensure relevancy. As some titles such as “Design”

remained ambiguous, it was important that only subjects related to

product design, innovation, and development progressed forward

in the methodology. Courses focused on other subjects such as

fashion or architecture were excluded. Finally, the entire course

prospectus was reviewed, including module/course breakdowns,

to identify any sustainability teaching present within the course.

Any courses without some form of sustainability information

were excluded. Similar research methods have been used by

Delaney and Liu (2022). Figure 1 outlines the data collection

methodology, including the key words used to refine searches

and results.

3.2. Data analysis

Following the data collection process, eight universities were

identified, with nine courses available across these institutions.

Relevant data from the individual course prospectus and

breakdown were extracted to NVivo to code the data into

key themes, including sustainability, sustainable design, teaching

methods, and course structure (Easterby-Smith et al., 2018).

Once key themes had been identified, each course was then

evaluated individually using the Levels of Response to Sustainability

Education (Bateson, 2000; Sterling, 2003, 2004; Hay et al.,

2010; Jamison et al., 2014; Kolmos et al., 2016). The Levels

of Response to Sustainability model was used to rank each

university course according to the level system outlined. This

enabled deep analysis and comparison between courses. Table 2

demonstrates the levels found and how the courses were evaluated

throughout data analysis, utilizing a checklist developed based

on Sterling’s model which identified the factors the courses

were evaluated against. Similar evaluation methods utilizing

Sterling’s framework have been used previously throughout

academia (Gutierrez-Bucheli et al., 2022). The data analysis

process enabled the review of the current state of design

masters courses and their level of response to sustainability
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FIGURE 1

Data collection methodology.

education. The results of this review are outlined in detail

in Section 4.

4. Results

The following sub-sections outline the results found in

this study; the results explore the current state of sustainability

education within design masters courses focusing on the level

of response to sustainability education, teaching methods,

and accreditation.

4.1. Current state of the level of response
of sustainability education in design
master’s courses

Following the initial review, data extraction, and coding, the

courses were then be evaluated using the Levels of Response

to Sustainability Education framework (Bateson, 2000; Sterling,

2003, 2004; Hay et al., 2010; Jamison et al., 2014; Kolmos

et al., 2016), previously detailed in Table 2. Supplementary Table 1

encompasses these themes into one succinct table, showcasing

each university, their respective course/s, the general sustainability

education information available, as well as any specific module on

sustainability education, their education level response indicator,

and the justification for this ranking. This review has enabled

a closer investigation into the current teachings and methods

used to implement sustainable education. It also highlights the

limitations of sustainability education within higher education

design courses.

Supplementary Table 1 identifies that out of the nine courses,

only two of those were assigned the “strong” indicator, five

were labeled as “weak,” and 3 “very weak,” no course was

identified as “very strong.” This evaluation system has provided

a clear review of the current state of design masters courses.

The results suggest that the overall current state is “poor”

when aiming to implement sustainability education into design

masters courses. Furthermore, the methodology identified that

there were ∼350 design masters courses available for the next
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TABLE 2 Data analysis utilizing Levels of Response to Sustainability

Education (adapted from Sterling, 2004 and Kolmos et al., 2016; Bateson,

2000; Hay et al., 2010; Jamison et al., 2014).

Level Response
indicator

Sustainability
education
implementation

Course
evaluation
checklist

Level 1 Very weak No change to the

current structure of the

course.

• Sustainability

themes

included in the

introduction.

• No evidence of

sustainability in

the

module breakdown.

Level 2 Weak Education about

sustainability, not

linked to the primary

subject of the course.

• Sustainability

education

included in

the module

breakdown.

• No

sustainability

education

related to

design.

• Sustainability

education was

presented as an

optional or

extracurricular activity.

Level 3 Strong Education for

sustainability,

sustainability

education linked to

specific areas related to

the primary subject

• Sustainable

design

education

was included

in the module

breakdown.

• Sustainability

education was

presented as

compulsory.

• A minimum of

one course

was available.

Level 4 Very strong Entire sustainable

education reform,

sustainability

education linked to the

primary subject, with

additional evidence

that the entire

university and faculty

displayed progression

toward sustainability

futures.

• The entire

design course

centers around

sustainability

issues.

• The university

and/or faculty

prioritize

sustainability.

• Student

feedback is

listened to,

focusing on

course content

and structure

surrounding

sustainability

education

and learning.

academic year. This suggests that the courses which were

excluded due to the sustainability education criteria of this

study contain no sustainability education. Thus, higher education

design programmes in the UK are not effectively incorporating

sustainability in their offerings.

4.2. Teaching methods

Throughout the investigation coding focused on the presence

of the sustainability education as well as how the pedagogy

of how sustainability was potentially being taught to incoming

students. Several of the courses detailed the current teaching

methods, utilizing methods such as lectures, tutorials, workshops,

seminars, e-learning, and collaboration within design studios

(Cardiff Metropolitan University, 2022; London Metropolitan

University, 2022). This provided a brief insight into the current

teaching methods, with some of those methods aligning with

those previously identified in the literature. However, the course

prospectuses were ambiguous on whether these were the teaching

methods used for sustainability education or for the design course

in its entirety. Many courses did not outline any kind of teaching

methods used, so it was more unclear how sustainability was being

taught within these courses. Some courses introduced industry

partners to support and provide inspiration to students, for

example, setting live briefs to simulate real life sustainability issues

being faced within the design industry (Brunel University London,

2022; London Metropolitan University, 2022; UAL Central Saint

Martins, 2022a,b). This method of introducing industry realities

into learning has been previously identified as a positive by

literature, as this can aid students in understand issues faced

globally and moves away from being taught in the hypothetical

context (Souleles et al., 2017).

4.3. Government education regulations

Following the detailed review into the available design

masters courses, two out of the nine courses reviewed mentioned

government regulations, London Metropolitan University, and the

Royal College of Art. The course provided by LondonMetropolitan

University focused on the importance of reviewing government

regulations alongside the issues being faced by industry in

relation to sustainability (London Metropolitan University, 2022).

Consequently, this course ranked “Strong” in showing that course

leaders were integrating sustainability education with design.

The Royal College of Art also discussed similar themes in

relation to government regulations, as well as the UN SDGs.

However, they ranked “Very weak,” there was no evidence

that the course had changed included sustainability education

within specific teachings. This presents ambiguity surrounding

government regulations, as there is no clear result of whether

government regulations are having an impact on design courses,

or whether this is aiding in the successful development of design

courses for sustainability education.

4.4. Accreditation

Following the analysis for sustainable education present within

the identified design masters courses, the courses were reviewed

to determine whether any had been accredited by relevant

organizations. From the nine identified courses, two highlighted

that they had been accredited via their prospectus websites. The first
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FIGURE 2

Overview of the Sustainable Education Framework Model for UK design master’s courses (inspired by Stock and Kohl, 2018).

course, “Product Design” from Cardiff Metropolitan University,

had been accredited by the IED (Institution of Engineering

Designers, 2022), who had announced that they would be using the

UN SDGs as guidance for their accreditation (Cardiff Metropolitan

University, 2022). The second course identified as being accredited

was “Product Design” from the University of Strathclyde, which

had been accredited by the IED and the Institution of Engineering

and Technology (IET) as well as stating that they had also met

the UK standard for Professional Engineering Competence from

AHEP (University of Strathclyde, 2022). Yet, both AHEP and

IED have been previously outlined within Section 2.3 with both

accreditation organizations containing some form of sustainability

education requirement to receive the accreditation (Engineering

Council, 2021; Institution of Engineering Designers, 2022). The

IET is also a well-recognized and established accreditation

organization. Both courses who were accredited by the IET were

evaluated as “Weak,” suggesting that there was only limited or

optional sustainability education available. Further investigation

and development are needed into accreditation bodies, and the

potential impact they may have for sustainability education moving

forward. However, it is important to note that the accreditation

organizations investigated accredit a large number of courses who

are diverse across design and engineering disciplines, and these

results may not reflect the wider consensus of those awarded these

accreditations in relation to sustainability education.

4.5. Proposed framework model

It was previously found that around 80% of the courses

evaluated were ranked as “weak” or “very weak,” but only around

3% of the total design masters courses available were identified as

having any sustainability education at all. Therefore, it is a priority

to ensure that future/current course leaders are equipped with the

structure and knowledge to enable sustainable education within

design subjects during higher education. Utilizing the findings in

the literature and this investigation, a framework model has been

developed to display to current course leader’s an ideal design

masters course structure including the components that would

transform “very weak” or “weak” courses to a “strong” level as

suggested by Sterling (2004).

Figure 2 highlights the overall structure of the framework

model. The frameworkmodel is structured in a wheel style, inspired

by Stock and Kohl (2018), which represents the continuous cycle

of academic study and improvement. The framework starts in

September to represent the start of the UK academic year, and

is further divided into three sections, representing Term 1, Term

2, and the Term 3, following the structure of the university

courses evaluated throughout this study. The framework is also

divided into three phases for sustainability education development,

with goals which correlate to the given academic term timetable.

Finally, the framework has three diamonds which represent student

feedback opportunities. This was a critical factor of a “strong”

or “very strong” course as Sterling (2004) states that continuous

student feedback was a key factor in sustainability education. The

September diamond check point should focus on what students

would like to see out of the course in relation to sustainability

education as well as relevant design education. The following two

student feedback check points are situated at the end of each Term.

This enables students to provide feedback on their teaching as well

as what they would like to see next term or as feedback for future

academic years, regarding sustainability education as well as other

general commentary.

Furthermore, UK masters courses typically work on a 180-

credit system, where these credits are distributed throughout the

three terms, and are awarded based on the grade of the student
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for each module. Throughout each phase, shown in the figures in

the following sub-sections, the suggested credits to be awarded are

also highlighted.

The following subsections explore the key themes found

through each Phase of sustainability education.

4.5.1. Phase 1
Phase 1, as shown in Figure 3, takes place during Term 1

of the academic year and focuses on providing students with

an academic foundation to basic sustainability concepts. The

framework suggests that an Introduction to Sustainability module

be included within the first term of the masters course, although

this does not qualify as a “Strong” component (Sterling, 2004),

Delaney and Liu (2022) found that many students receive no

sustainability education during their undergraduate education, and

it is therefore important that these themes are introduced so that

they have a foundational understanding of sustainability issues.

Introduction to sustainability is suggested to be taught through

the lecture method, which has been recognized as one of the main

methods to educate design students (Green and Bonollo, 2003;

Vallet et al., 2014).

4.5.2. Phase 2
Phase 2, as shown in Figure 4, focuses on expanding students’

knowledge into more detailed concepts surrounding design

and sustainability, with the introduction of the Design for

Sustainability compulsory module. This would classify the course

as a “strong” in that it encompasses sustainability education

within the context of design, as well as being suggested for

an individual module. Furthermore, it is suggested to focus

on studio-learning, as suggested by McCaw (2022) as being a

key method for sustainability education. Focusing on industry

issues to aid in taking sustainability out of the hypothetical

context for students (Souleles et al., 2017; McCaw, 2022). This is

especially important as students have previously discussed their

appreciation of the involvement of industry and industry-focused

scenarios when learning about sustainability (Gutierrez-Bucheli

et al., 2022). This component aids at preparing the student for

their final term, an individual research component, and for industry

involvement, providing more discipline-focused content alongside

sustainability issues.

4.5.3. Phase 3
Finally Phase 3, as shown in Figure 5, outlines the sustainability

education focus of the final term (Term 3). The majority of

courses investigated identified that students would complete an

individual research project in Term 3, which would be their greatest

contribution to their learning, this aligns with this the framework

model in that sustainability elements should be compulsory within

this project. Furthermore, it is suggested that industry partners

should be invited to work with students, and replicate live briefs

from industry. In addition, with addition of the sustainability

component within the final project module, the framework also

outlines the importance of assessment for sustainability, to ensure

that students understand the teachings as well as enable students

to potentially use industry tools, such as a Life Cycle Assessment

(LCA) to evaluate their product/service sustainable development.

The combination of design and sustainability learning further

reinforces the “strong” level status/approach to sustainability

education and can be applied to specific and general areas of the

design masters courses through the application of this learning in

the main project stage.

Phase 3 of the framework model also focuses on the course

leaders role in preparation for the next academic year. First,

following the guidance of Sterling (2004), it would be the course

leaders role to review the student feedback to ensure that the course

focuses on relevant sustainability topics as raised by the students.

This should further focus on individual course leaders toward

opening discussions around how their specific module or subject

could be expanded to include sustainability education. Secondly,

course leaders are advised by the framework to review policies and

regulations surrounding sustainability, including both education

and industry regulations. This ensures that the course teaching

stay focused on relevant issues as well as policies/regulations that

students will be facing as they progress into the industry. Phase

3 of the framework model further suggests that accreditation

organizations such as the IED should be monitored to ensure that

an obtained accreditation remains accurate of skill sets as well

as reflective of any new developments in sustainability education

relevant to the design discipline.

5. Discussion

5.1. Sustainability education and design
master’s courses

The investigation into the literature on sustainability education

and a case study on the state of current design masters courses

within the UK has highlighted the limited opportunity for students

to learn about sustainability issues within the context of their

specialism. This is of particular importance as sustainability is a

growing issue, with worldwide interest in the education of students

on these important topics (Department of Economic and Social

Affairs—Sustainable Development, 2022). It is even more so for

future designers, as design has been identified as a discipline with

great influence on sustainability during NPD (Ahmad et al., 2018;

EU Science Hub, 2018).

The initial review conducted as part of the methodology

of this study, identified only nine of 350 course offerings with

some form of sustainable education available, which is around

3% of all design masters courses currently available for incoming

students in the UK. Around 80% of those ranked as “weak”

or “very weak” using the Sustainability Education Level Review

(Sterling, 2004). Teaching methods were also explored within

the masters courses identified, including lectured, seminars, and

collaborative design studio work; aligning with suggestions in the

academic literature (Green and Bonollo, 2003). However, it is

important to highlight that the two courses identified as strong

in this review had a commonality, which was the integration

of industry and live briefs to learn about key sustainability

issues. Hypothetic scenario-based teaching has previously been

highlighted as a general weakness in design and sustainability
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FIGURE 3

Phase 1, Term 1 breakdown of the Sustainable Education Framework Model for UK design master’s courses.

FIGURE 4

Phase 2, Term 2 breakdown of the Sustainable Education Framework Model for UK design master’s courses.

education (Souleles et al., 2017; McCaw, 2022), showcasing

the benefit of a teaching method that addresses real industry

challenges as part of sustainability learning within design courses.

Furthermore, the Design for Transitions theory encourages the use

of transdisciplinary learning (Escobar, 2018), particularly as the

integration of industry takes steps toward this, and enables students

to learn from dynamic real-world scenarios. The sustainability

education level system used throughout this study (Bateson, 2000;

Sterling, 2003, 2004; Hay et al., 2010; Jamison et al., 2014; Kolmos

et al., 2016) enabled reflection and insight into the current state

of available design masters courses available, their limitations,

as well as suggestions on how this could be improved. This

led to the development of the Sustainable Education Framework

Model, shown previously in Figure 2. In addition to analyzing the

results in comparison to the Response to Sustainability Education

model, the current status of sustainability education in UK design

masters courses can also be guided by the Design for Transition

theory (Sterling, 2004; Irwin, 2015; Escobar, 2018). Utilizing the

Design for Transition theory, it is clear that the current state

of design masters education in the UK is not yet equipped to

facilitate Design for Transition, with few of the university courses

investigated integrating any form of sustainability education

into their curriculum. However, this should be a goal within

design programming.
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FIGURE 5

Phase 3, Term 3 breakdown of the Sustainable Education Framework Model for UK design master’s courses.

Although this study has identified and evaluated nine

postgraduate design courses, the methodology has some limitations

and may have overlooked other courses within the UK who do

implement sustainability education, but were not identified in this

methodology. Due to the time limitations of the study, every design

course could not be investigated individually. Future research

should focus on all design courses to determine if any additional

lessons can be learned. Furthermore, courses focusing on themes

such as the Circular Economy or Industry 4.0. who have some

design elements included should also be investigated.

5.2. Government impact on sustainability
education

Following the review of government regulations for

sustainability within industry and pre-professional education,

as well as the investigation into current design masters

courses, government regulations and policies currently have

a limited impact on the successfulness of sustainability education

implementation in higher education. Regulations surrounding

design were limited and acknowledged as potentially outdated with

the speed of sustainability progression in the field. Regulations for

higher education stipulating the incorporation of sustainability

education were non-existent, suggesting that universities and

course leaders were responsible for sustainability input within any

higher education course. Furthermore, the Design for Transition

theory encourages cross-disciplinary working, including the

potential integration of government legislation and other external

bodies such as accreditation organizations aiding in the progression

into more transitional design for sustainable outcomes. This will

aid designers in their pre-practice education, but also as they

progress into industry, and join teams with external stakeholders.

Additionally, legislation and industry practices can encourage

designers to reflect on their work by referring to external guidelines,

which support Design for Transition (Irwin, 2015; Escobar, 2018).

Further investigation is needed into education which has been

directly affected by sustainable-focused government policy, for

example those which have been implemented for 5–15-year-olds

(Department for Education, 2022), to understand how effective

this grade school education is and to determine whether stricter

policies should be implemented for all stages of lifelong education.

5.3. Sustainability education framework
model for UK design master’s courses

The primary focus of the framework model is to outline key

aspects of a structure for a typical design masters course for it to

be recognized as “strong.” The framework model is divided into

three main stages, following the trajectory of the academic year,

with three corresponding phases outlining sustainability education

and how this can be embedded into current design education in

higher education. The framework utilizes the main goals of the

sustainable education level system as well as the information gained

through the investigation into previous literature, highlighting

key teaching techniques as well as introducing industry scenarios

into the education system to aid with the understanding of real

sustainability issues (Green and Bonollo, 2003; Souleles et al., 2017;

McCaw, 2022). In addition to the use of the model outlined by

Sterling (2004), the framework model proposed in this study aims

at enabling the progression outlined by the Design for Transition

theory. By embedding proactive learning throughout the three

terms of the masters course will aid in the facilitation of continuous
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learning and action outlined in the theory, as well as in preparing

students to lead societal-level, sustainable change through design

(Irwin et al., 2013; Irwin, 2015).

The framework model also includes a new component during

Term 3, which focuses on the responsibility of the course leaders

during their preparation period for the next academic year. One

of the major findings from literature, was the limited regulations

and policies from the government for sustainability education

within the higher education system, with the expectation that

this would be implemented by the higher education institutions

themselves. However, the investigation into design courses shows

that this is limited. The framework aims at encouraging course

leaders in investigating regulations and policies relevant to their

courses, such as reviewing policies related to the design industry

so that they can implement this in future lectures. Regulations and

policies within the design industry outline certain restrictions and

incentives available to designers. This will be important for future

students to understand, and therefore it has been included in the

framework model.

The framework model also proposes a student reflection

period after each term, allowing students to feedback to course

leaders on the education, and more specifically the sustainability

education received. This further supports the progression into the

Design for Transition approach, as one of the primary factors

of the theory was the importance of reflection by designers. The

framework model proposed extends this into the education sector,

by encouraging course leaders to utilize student reflections on

sustainability education to improve and adapt their module.

There are four levels within the Response to Sustainability

Education Level model, with “very strong” being the highest.

However, this was not the goal of the framework as it requires

two things a) the course to be focused totally on sustainable

design, and b) the university to have a sustainable mission which

correlates with the course (Jamison et al., 2014; Kolmos et al., 2016).

Although the “very strong” level would be an optimal outcome, it

would require major restructuring of every design course as well as

university restructuring.

6. Suggestions for future research

6.1. Sustainable university

One of the limitations of the framework model, as previously

outlined in the results section, was that it only demonstrates how

design courses can be categorized as “strong” using the Levels of

Response to Sustainability Education (Sterling, 2004; Hay et al.,

2010) opposed to the highest level of the ranking system “very

strong.” The main component which elevates a “strong” course

to a “very strong” course for sustainability education is the role

the wider faculty and university play for sustainable development,

which would be a challenging task to implement into a framework

model designed for a certain level and subject of course. However,

moving forward it is suggested that research focuses on the impact

of institutions at a broad level for sustainability education, to

determine whether this has any impact on the sustainable education

levels of courses provided by that institution. People and Planet

are a UK based organization which evaluate universities across

14 categories comprising sustainability, providing insight into the

university’s priorities surrounding sustainability such as education,

carbon reduction, and ethical investment (People and Planet,

2022). This resource has previously been used by Ramirez (2015)

and Delaney and Liu (2021) to evaluate the sustainability levels

of universities. This could be further used to determine if there

is any correlation between the sustainability of universities and

the inclusion of sustainability education within higher education

courses. Clear correlation could enable more development in

the framework model to include suggestions that aid in the

development of universities for sustainability and sustainability

education. Furthermore, the embodiment of sustainability and

societal change throughout a university organization would also

support outcomes indicated by the Design for Transition theory,

as it would aid in the continuous learning and action toward

sustainable change, extending this learning beyond design into

other disciplines.

6.2. Accreditation

Accreditation organizations have previously been highlighted

to demonstrate the influence they have on higher education

design courses, with accreditation organizations more recently

focusing how they can introduce sustainability principles as

a mandate to obtain their accreditation status (Engineering

Council, 2021; Institution of Engineering Designers, 2022).

However, the results suggests that accreditation is currently

having negligible effect on the success of sustainability

education within design masters courses, with the two

courses accredited only being ranked as “weak.” Although

the accreditation organizations investigated throughout

this study actively investigate and highlight key areas of

sustainability which should be included within pre-professional

education, further developments or suggestions may be

needed to showcase this work in an applicable way to higher

education courses.

6.3. Application of framework model

The Sustainable Education Framework Model for UK design

masters courses, shown previously in Figures 2–5, has been

developed using the findings collected from both literature and

the review into current design masters courses within the UK.

However, due to the size and time limitations of the study

there was limited opportunity to apply the framework model to

a design masters course to monitor the potential improvement

in relation to the sustainability education levels (Bateson, 2000;

Sterling, 2004; Hay et al., 2010; Jamison et al., 2014 and Kolmos

et al., 2016) and to the general sustainability knowledge of design

students. Future research should focus on the application of the

framework model, specifically for a design masters course that

ranks as “weak,” to monitor overall improvement of sustainability

education, to understand the usability of the framework, and to

receive framework from course leaders and students to determine

any improvements or iterations needed. The framework has also
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been primarily designed for UK-based design masters courses as

this was the primary focus of the study, future research should

also review whether the methods taken to develop the framework

model can be applied to undergraduate level courses, or courses

outside of the UK, specifically as design has been identified as an

important discipline for sustainable development (EU ScienceHub,

2018).

7. Conclusion

This study has focused on the current status of UK design

masters courses and their level of response sustainability education.

External factors such as accreditation and government policies

related to the higher education systems were also investigated.

The study utilized Sterling’s model to evaluate the current

level of response to sustainability education. The investigation

into current design masters courses found that sustainability

education was limited, and further development was needed to

improve the overall level of response to sustainability education.

The data analysis process facilitated the review and ranking

of 9 identified courses, which enabled the development of

the Sustainable Education Framework Model for UK Design

Masters Courses. The development of the framework model

outlines the key areas for design masters courses to implement

sustainable education, utilizing the sustainability education levels

and previous literature which showcases suggested themes and

teaching methods, as well as highlighting the course leaders

responsibility. The framework model encompasses the Sterling’s

model as well as Design for Transition theory to guide design

masters courses with the progression to more effective sustainable

education and learning.

The contribution of this study centers around the UK higher

education system, providing guidance for course leaders on

the structure, teaching, and content for sustainable education

for design. The findings of this study may also aid in the

general understanding of sustainability education within the design

discipline, showcasing the importance of upcoming designers’

education on sustainability issues, as well as highlighting areas

for future development. Future research suggestions have also

been outlined; development is needed in these areas to further

support the framework model developed through this study

as well as sustainability education implementation within the

design discipline.
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