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Abstract 

To encourage the participation of individuals with diverse abilities in the community, universal design has been 

adopted as the foundation for creating user-friendly designs that include people of all ages, the disabled, and the 

elderly. However, the approach to universal design lacks a systematic and directed strategy for designers to ensure 

that their designs fit universal design requirements. Most manuals and guidelines focus on the built environment, 

and there is no specific guidance for product design. This situation is seen as an opportunity to introduce an ap-

proach for designers to approach universal designs effectively. Therefore, this research proposes an intervention 

tool for universal design. Universal design principles and TRIZ 40 creative principles are synergised and used in 

the design process to benefit one another mutually. A UDP - TRIZ methodology framework is introduced to a group 

of designers engaged in a series of design activities to create a product with a universal design for visually impaired 

persons in mind. This study demonstrates that this strategy can assist designers in understanding user-related prob-

lems, identifying innovations, justifying designs in terms of universal design requirements, and fostering the crea-

tive process. 
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1. Introduction 

The Convention on the Rights of Persons with Dis-

abilities and its Optional Protocol (A/RES/61/106) were 

enacted at the United Nations Headquarters in New York 

on December 13, 2006, and made available for signature 

on March 30, 2007. 82 parties signed the Convention, 

44 parties signed the Optional Protocol, and one party 

ratified the Convention. On the opening day of a UN 

Convention, the number of signatories has never been 

higher. It is also the first comprehensive human rights 

treaty of the twenty-first century. The Convention went 

into effect on May 5, 2008. 

Following the acceptance of this Convention, the 

respondent country must submit an appropriate law to 

protect the rights of individuals with disabilities. For in-

stance, the Malaysian government passed the Persons 

with Disabilities Act 2008 in 2008. This law's primary 

purpose is to increase the well-being and involvement of 

people with disabilities in the community without ex-

cluding them. As a result of new laws and policies rele-

vant to social inclusion and the prevention of discrimi-

nation, the design industry has been under pressure to 

build valuable and accessible products, services, and en-

vironments. 

Erdtman et al. (2021) said in their study that uni-

versal design has its roots in architecture and design. 

American architect Ronald Mace coined the term "uni-

versal design" in 1985. Since then, the phrase 'universal 

design' has been extensively used as a design approach 

and concept in architecture and product design, with the 

intention of considering the needs of a diverse popula-

tion. The term universal design originated in the United 

States and is known as Design for All in Europe and In-

clusive Design in the United Kingdom (Clarkson & 

Coleman, 2015). In order to increase population diver-

sity, the term "universal design" has evolved. Some crit-

ics dispute the use of the word "universal" and assert that 

no single design solution meets all user requirements. 

Nevertheless, Steinfeld & Maisel, (2012) defend the 

"universal" terminology in "universal design." The 

phrase "universal" should not be understood as a "single 

solution" but instead as a design objective integrating di-

verse people. 

In a publication by Heylighen, (2014), the author 

states that UD has been criticised for aiming to obtain an 
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unachievable goal, as no design would be great for eve-

ryone. In response, modern conceptions of universal de-

sign do not allude to a single "perfect" solution but show 

UD as a process of continual quality improvement. Uni-

versal design is a prevalent practice within the built en-

vironment. A manual and guidelines were created using 

the universal design principle (UDP) proposed by Mace 

(1985) of North Carolina State University. Each manual 

and policy for universal design are exclusive and apply 

only to the country that gazettes it. Table 1 summarises 

the universal design manual and guidelines for South-

east Asia countries: 

 

 

Table 1. Governance of universal design in ASEAN country 

Malaysia 

i. MS 1183:2015 – Specification for Fire Precautions in the Design and Construction of Buildings 

ii. MS 1184:2014 – Code of Practice on Access for Disabled Persons to Public Buildings 

iii. MS 1331:2003 – Code of Practice for Access of Disabled Persons Outside Buildings 

iv. MS 1184: 2014 Universal Design And Accessibility In The Built Environment - Code Of Practice 

v. GP015 – A Garis Panduan Perancangan Rekabentuk Sejagat (Universal Design) 

vi. Panduan Rekabentuk Sejagat (Universal Design) Kemudahan Rekreasi Taman Awam 

Indonesia Permen PUPR No. 14 / PRT / M / 2017 Concerning the Ease Requirements for Building Buildings 

Thailand Ministerial regulation on Facility in Building for Persons with Disability and Elderly B.E. 2548 

Singapore 

i. Guide to Universal Design index (UDi) 2022 

ii. Universal Design Guide for Public Places 2016 

iii. Universal Design Guide 2007 

iv. Universal Design Guidelines (Commercial Buildings) 2006 

Vietnam 

i. Standard of Construction 01:2001 (Standard of construction assures the accessibility for people with 

disabilities) 

ii. Standard of Construction 265: 2002(roads and pavements- basic constructing principles for people 

with disabilities to approach) 

Philippines 
i. Batas Pambansa Bilang 344 Accessibility Law 

ii. Republic Act No. 7277 Magna Carta for the Disabled Persons and the likes 

Cambodia The guideline on Water, Sanitation, and Hygiene (WASH) for Persons with Disabilities and Older people 

Brunei DADG:2018 – Different Abilities Design Guidelines 

 

The great majority of standards created in the field 

of built environment focus on the governance of facili-

ties that are accessible to individuals with disabilities. 

There is no evidence of product design or transport de-

sign guidelines or manuals. This trend is significant be-

cause human interaction regularly involves products and 

transportation in addition to space and the environment. 

The seven universal design principles (UDP) are the 

foundation for all policies and guidelines. Steinfeld & 

Maisel, (2012) propose that UD, based on seven princi-

ples and eight objectives, is the ideal resource for de-

signers to provide conceptual insight for tackling the is-

sue and offering solutions that suit different sorts of us-

ers. In Table 2, Steinfeld & Maisel, (2012) present seven 

UD principles. 

 

 

 

Table 2. Universal Design Principle (UDP) 

 

UDP1 Equitable Use 

UDP2 Flexibility In Use 

UDP3 Simple & Intuitive 

UDP4 Perceptible Information 

UDP5 Tolerance for Error 

UDP6 Low Physical Effort 

UDP7 Size & Space for Approach & Use 

 

Universal design guidelines are developed to en-

sure that products, environments, and systems are acces-

sible and usable by people of all ages and abilities, in-

cluding those with disabilities. The goal of universal de-

sign is to create inclusive spaces and products that 

eliminate barriers and accommodate diverse needs so 

that everyone can participate equally in society. 

Universal design guidelines are developed to ad-

dress the fact that many environments, products, and 

systems were designed with only certain types of users 

in mind, such as able-bodied individuals. This can create 
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barriers for people with disabilities, seniors, and others 

who have different needs or limitations. For example, 

stairs can be a barrier for people who use wheelchairs, 

and small text on a website can be difficult for people 

with visual impairments to read. 

By developing universal design guidelines, design-

ers and architects can create products and spaces that are 

more accessible and accommodating to a wider range of 

users. Universal design principles can be applied to 

everything from building design and transportation sys-

tems to technology and consumer products. Ultimately, 

the development of universal design guidelines is im-

portant because it helps to create a more inclusive and 

equitable society where everyone can participate fully 

and comfortably. By eliminating barriers and accommo-

dating diverse needs, we can create a world that works 

better for everyone. Detail guidelines for each UDP are 

shown in Table 3 

 

Table 3. UDP Guidelines 
Principle Guideline 

UDP1 

Equitable Use 

1a. All potential users could use this product in essentially the same way, regardless of differences in 

their abilities. 

1b. Potential users could use this product without feeling segregated or stigmatized because of differ-

ences in personal capabilities. 

1c. Potential users of this product have access to all features of privacy, security, and safety, regardless 

of personal capabilities. 

1d. This product appeals to all potential users. 

UDP2 

Flexibility in Use 

2a. Every potential user can find at least one way to use this product effectively. 

2b. This product can be used with either the right or left hand alone. 

2c. This product facilitates (or does not require) user accuracy and precision. 

2d. This product can be used at whatever pace (quickly or slowly) the user prefers. 

UDP3 

Simple and Intuitive 

Use 

3a. This product is as simple and straightforward as it can be. 

3b. An untrained person could use this product without instructions. 

3c. Any potential user can understand the language used in this product. 

3d. The most important features of this product are the most obvious. 

3e. This product provides feedback to the user. 

UDP4 

Perceptible Infor-

mation 

4a. This product can be used without hearing. 

4b. This product can be used without sight. 

4c. The features of this product can be clearly described in words (e.g., in instruction manuals or on 

telephone helplines). 

4d. This product can be used by persons who use assistive devices (e.g., eyeglasses, hearing aids, sign 

language, or service animals). 

UDP5 

Tolerance for Error 

5a. Product features are arranged according to their importance. 

5b. This product draws the user’s attention to errors or hazards. 

5c. If the user makes a mistake with this product, it won’t cause damage or injure the user. 

5d. This product prompts the user to pay attention during critical tasks. 

UDP6 

Low Physical Effort 

6a. This product can be used comfortably (e.g., without awkward movements or postures). 

6b. This product can be used by someone who is weak or tired. 

6c. This product can be used without repeating any motion enough to cause fatigue or pain. 

6d. This product can be used without having to rest afterward. 

UDP7 

Size and Space for 

Approach and Use 

7a. It is easy for a person of any size to see all the important elements of this product from any position 

(e.g., standing or seated). 

7b. It is easy for a person of any size to reach all the important elements of this product from any 

position (e.g., standing or seated). 

7c. This product can be used by a person with hands of any size. 

7d. There is enough space to use this product with devices or assistance (e.g., wheelchair, oxygen tank, 

or service animal). 
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2. Literature Review 

Although the term UD is widely used in research, 

legislation, guidelines, and manuals, there is still varia-

tion in its understanding and use. Moore et al. (2022) 

and Van Der Linden et al. (2016) think that the low adop-

tion of design for UD and application of UDP to solve a 

user(s) and customer(s) problem occurs because design-

ers approach UD and UDP design with a particular 

mindset. How the design problems are processed and 

come to generate products that diverse populations can 

utilise based on their age, gender, and skills influence 

the distinct mentalities of designers. 

Van Der Linden et al. (2016) claimed that there is 

insufficient information for architects to employ in their 

design practice. The information should be presented to 

allow designers to utilise it during the design process. To 

coordinate how designers comprehend design difficul-

ties, it is necessary to supply relevant information so that 

designers may generate designs that fulfill the needs of 

users. 

Product designers struggle to comprehend the dif-

ficulties faced by users with diverse abilities and inter-

pret the UDP so that it can be used as a design solution 

tool. The vast majority of designers state that the UDP is 

unclear and that it is difficult to evaluate whether the de-

sign they have presented is appropriate for the problem 

they are attempting to solve (Shahrin et al., 2020). Ac-

cording to Yang et al., (2010), a comprehensive product 

development process is required to ensure that UD ac-

tivities are correctly integrated into the product and that 

flexible and imaginative product concept development 

is thoroughly explored, resulting in genuinely beneficial 

outcomes for users. 

The primary objective of universal design is to cre-

ate products that individuals with diverse abilities can 

utilise. However, it generally encountered various con-

straints throughout product design and development to 

achieve UD objectives, resulting in less inventive design 

(Yang et al., 2010)Numerous articles demonstrated at-

tempts to use TRIZ in multiple fields to perform the 

study's objectives. Typically, TRIZ integrated technical 

parameters and analysis tools into the process. 

(Abramov, 2017; Amer, Ong et al., 2019; Brad & Brad, 

2015; Pelt & Hey, 2011; C M Yang et al., 2010; Chun 

Ming Yang et al., 2012) 

The only evidence of the applicability of TRIZ to 

the UD method is a 2010 study by Yang et al., (2010). 

This study offered a TRIZ-based method for designing 

innovative products that includes UD principles. The au-

thor provided a newly created technique that begins with 

a description of a problem during the product's design 

and development, followed by an evaluation of the 

product's UD performance using the Product Perfor-

mance Program tool. A 3-step inventive problem-solv-

ing procedure was then formulated as the problem state-

ment. The contradiction Matrix of TRIZ was employed 

to identify proper inventive principles that could serve 

as resolutions, leading to improved or new product con-

cepts used to determine acceptable ideas that could pro-

vide solutions and result in further or enhanced product 

concepts.  

However, this study reveals a limitation: product 

designers must be trained in the TRIZ 3-step innovative 

problem-solving strategy to employ this methodology. It 

is not normal for trained product designers to use TRIZ 

as a problem-solving technique. Whilst formal training 

is required for the method, the proposed approach, in-

cluding TRIZ, could reinforce the UD principles and 

generate more concrete and innovative solutions. On the 

other hand, this study also revealed how UD and TRIZ 

principles could work together to develop more original 

and creative solutions that fit UD objectives without 

compromising.  

As a result, this study proposes an application of 

intervention tools for product designers that synergised 

UDP with TRIZ 40 inventive principles to improve the 

creative design process by utilising inventive principles 

suited for design solutions. This tool provides the de-

signer with a quicker and easier method to identify UDP 

issue(s), or problem(s) and suitable TRIZ 40 inventive 

principles corresponding to the UDP and choose a prac-

tical generic solution to provide by TRIZ 40 inventive 

principles to propose a design solution. 

The synergy between UDP and TRIZ was devel-

oped by a focus group discussion among TRIZ experts. 

The experts have concluded the synergy between UDP 

and TRIZ (Shahrin et al., 2020). This synergy is pro-

posed to primarily be used when UD intervention in the 

design process is required. This synergy between UDP 

and TRIZ creative concepts will assist designers in gen-

erating ideas, validating design solutions, and develop-

ing universal design validation tools. This tool could 

provide designers with a much clearer understanding of 

challenges and their corresponding solutions in the form 

of TRIZ's 40 innovative principles, which have been 

mapped to match with the UDP. The synergy of UDP 

and TRIZ inventive principles is shown in Table 4. 
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Table 4. UDP-TRIZ table 

Principle Guideline 
TRIZ 40 inventive 

principles 

UDP1 

Equitable Use 

1a 6, 26, 33, 40 

1b 6 

1c 6, 5, 11 

1d 6, 5, 30 

UDP2 
Flexibility in Use 

2a 6, 4, 7 

2b 6, 13, 17 

2c 6, 4, 7 

2d 6, 7, 15 

UDP3 

Simple and Intuitive 

Use 

3a 3, 6 

3b 25, 6 

3c 25, 6 

3d 3, 6 

3e 23, 32 

UDP4 4a 6, 18, 19, 32 

Perceptible Infor-

mation 
4b 6, 18, 19, 32 

4c 6 

4d 6, 24, 26, 35, 36 

UDP5 

Tolerance for Error 

5a 2 

5b 10, 16 

5c 2, 6, 9, 11, 22, 34 

5d 2, 9, 10, 23 

UDP6 
Low Physical Effort 

6a 
6, 4, 12, 15, 24, 28, 29, 

39 

6b 6, 4, 8 

6c 8, 12, 14, 20, 27 

6d 20 

UDP7 

Size and Space for 

Approach and Use 

7a 6, 1, 7 

7b 6, 37 

7c 6, 7 

7d 6, 24, 39 

3. Methodology 

The primary objective of universal design is to cre-

ate a product that individuals with diverse abilities can 

utilise. Nonetheless, it generally encountered many con-

straints throughout product design and development to 

achieve UD objectives, resulting in less inventive design 

(Yang, 2010).   

The synergy between UDP and TRIZ was intro-

duced to resolve this issue. The designer will be able to 

recognise relevant UDPs to be enhanced and discover 

appropriate innovative principles associated with each 

UDP. Based on the offered inventive notions, this tool 

could assist the designer in identifying the most suitable 

option to use in a design. Additionally, the designer will 

have a significantly more precise notion from which in-

ventive principles they can generate ideas. UDP-TRIZ 

can also be used to validate the submitted idea in pursuit 

of the UDP guidelines' goals and objectives.  

To ensure the credibility of this study, all partici-

pants involved are product design practitioners. Three (3) 

junior designers and three (3) experienced designers 

were selected to perform in a design process, creating a 

universal design product. A case study of the design 

problem was provided, and the designers were required 

to develop a design solution for the case study's product. 

A framework of the proposed UDP-TRIZ method is il-

lustrated below. 

 
Fig. 1. UDP-TRIZ methodology framework 

4. Results 

In a design case study provided for designers by the 

moderator, each designer must propose a universal de-

sign kitchen knife considering the visually impaired per-

son who will use it for daily purposes. Each designer 

must identify the issue(s) or problem(s) based on their 

knowledge and experience. Designers can use external 

tools such as web searching to research and brainstorm. 

The designer later tries to identify the related UDP with 

their design issue(s) or problem(s). Designers will iden-

tify UDP that is affected by the specific problems that 

have been identified in the brainstorming stage. The de-

signer will match the appropriate theme of the specific 

problem with the available UDP as a generic problem. 

For instance, respondent #5 recognizes a specific prob-

lem with a need to improve how the product could com-

municate and guide visually impaired users and four re-

lated UDPs as the generic problem is selected based on 
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the specific problem. Respondent #5 identified UDP1 

Equitable Use, UDP2 Flexibility in Use, UDP3 Simple 

& Intuitive Use, and UDP4 Perceptible Information as 

UDP generic problems. The respondent is confident 

these four identified UDP are fulfilling the theme of im-

proving how the product communication and guidance 

can be improved. With the respective UDP as the generic 

problem is identified, the designers will then determine 

the corresponding TRIZ 40 inventive principles in the 

UDP-TRIZ tools, and the designers can select one or 

more inventive principles that are on designer consider-

ation suitable to propose as part of the design. With 

TRIZ 40 inventive principles identified, the designer 

will be able to produce a specific design solution that 

will solve the identified specific problem and fulfill the 

universal design element of the product. The result of 

each designer using UDP-TRIZ is shown below in Table 

5. 

 

 

Table 5: UDP-TRIZ design proposal by respondents. 

Respondent Specific Problem UD Ge-

neric 

Problem 

TRIZ Ge-

neric Solu-

tion 

Specific Solution 

Respondent 

#1 

Increase the safety of the 

users to hold and use the 

knife, focusing on pro-

tecting the sharp and 

risky part of the knife 

UDP2a 

 

#6 Univer-

sality 

• Knives come with storage with a locking 

mechanism. 

UDP4d 

 

#35 Param-

eter 

changes 

•Remove the pointy end on the steel parts. 

 

UDP5b UDP5b: 

#11 Before-

hand cush-

ioning 

• Improving handguard 

 

• Embedded braille/tactile features to label 

the knife's size/type 

Respondent 

#2 

I am reducing the risk of 

injury and increasing 

safety by eliminating 

sharp features on the 

knife blade. 

UDP6b 

 

#6 Univer-

sality 

 

• Remove the pointy end on the steel parts. 

• Improving holder to improve the ergo-

nomic factor 

UDP6d 

 

#20 Conti-

nuity of 

useful ac-

tion 

The designer wants to decrease the sharpness 

of the knives using the concept of pudding or 

steak knives. Users need to repeat the cutting 

motion before it will cut through. 

UDP7c #6 Univer-

sality 

Adding a thumb grip to improve product ori-

entation when holding the knives 

Respondent 

#3 

Considering the visually 

impaired person uses 

touch sensory to guide 

them around the kitchen, 

a change of materials to 

increase safety to com-

municate with the visu-

ally impaired users on 

the risk part of the knife. 

UDP5b #11 Before-

hand cush-

ioning 

Leaving only the sharp edges using steel ma-

terials. The material difference will allow 

visually impaired persons to safely explore 

the shape of knives. 

#10 Prelim-

inary Ac-

tion 

The differences in materials will improve the 

awareness of visually impaired people iden-

tifying the knife using touch sense. 

UDP5c #2 Taking 

out 

Replace most of the material steels with 

wood but maintain the typical knife shape. 

Respondent 

#4 

Improve the ergonomics 

and performance of the 

knife's handle for the 

benefit of the users. The 

handle determines how 

the knife is used, as it is 

the most prominent com-

ponent. 

UDP7c #6 Univer-

sality 

• Adding a curve contour to knives spine area 

as tactile for the visually impaired person 

  

• Using memory foam-like materials to adapt 

different hand sizes and shapes 
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Respondent 

#5 

The visually impaired 

person requires a prelimi-

nary action to communi-

cate/instruct them. By 

standard, the usage of 

braille is a system to trig-

ger/guide the user to do 

specific actions. The 

main concern is the 

safety of the users. Re-

spondents want to imple-

ment these two criteria 

into the design. 

UDP1a 

UDP1b 

 

#6 univer-

sality 

#40 Com-

posite Ma-

terials 

 

The design for the knife should look like reg-

ular knives to include ordinary people, not 

just people with disabilities. 

 

Material selection to differentiate features on 

the handle. 

UDP2a 

UDP2b 

UDP2d 

 

#6 Univer-

sality 

#4 Asym-

metry 

#7 Nested 

Doll 

The handle design is asymmetry and can be 

used on both hands. 

 

Safety features are retractable and can be 

stored inside the handle. 

UDP3a 

UDP3c 

UDP3d 

 

#25 Self 

Service 

Safety features should use a self-retract 

mechanism using a single push button on the 

handle. 

 

A mechanism for safety should be easy to 

use for both normal and impaired persons. 

UDP4d #6 Univer-

sality 

Tactile feature on the safety mechanism 

 

Respondent 

#6 

The primary factor to be 

imposed is user safety. 

The principal issue that 

should be highlighted is 

how the product com-

municates, and there is 

no visual demonstration 

training for visually im-

paired users. 

UDP2b #6 Univer-

sality 

The product can be used regardless for nor-

mal or visually impaired persons. 

UDP6a #4 Asym-

metry 

#15 Dy-

namics 

The handle design should be asymmetry to 

allow the visually impaired person to recog-

nise the correct way to hold the knife.  

 

The grip contour should guide the orientation 

of the knife. 

UDP7c #7 Univer-

sality 

The product can be used regardless for the 

normal or visually impaired person. 

 

Next, the designers present their designs visually 

using digital sketches. Researchers have taken the initi-

ative to visualise the designs of the respondents in a 3D 

model. Table 6 shows the 3D illustration by each 

respondent. The specific solution for each design is la-

beled in the Fig. . ure. 

 

 

Table 6. Design proposal using UDP-TRIZ 

 

Respondent 1 

a. Locking mechanism for safety 

b. Remove pointy features to reduce injury risk. 

c. Handguard improvement 

d. Braille for labeling and warning. 

 

Respondent 2 

a. Remove pointy features to reduce injury risk. 

b. Increase ergonomic features on the handle. 

c. Reduce the sharpness of the knife to avoid serious injury. 

d. Thumb grip to improve knife orientation. 

 

Respondent 3 

a. Using steel material only for cutting edges. 

b. Replace the steel material with wood to increase a visually impaired 

person’s confidence to use touch sense to identify the knife. 

c. Maintaining the typical knife shape. 

 

Respondent 4 

a. Thumb rest to guide visually impaired persons in positioning their 

fingers. 

b. Memory foam material, to adapt users’ hand size and shape. 
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Respondent 5 

a. Maintaining the shape of the handle and using different materials so 

that visually impaired persons can identify the handle’s features. 

b. Using asymmetry shape to differentiate the orientation of the knife 

and embedded retractable blade guard in the handle. 

c. Retractable guard using one push button to open and close. 

d. A button for a retractable guard comprised of distinct materials and 

tactile characteristics for simple recognition.  

 

Respondent 6 

a. This product can be used by any person regardless of ability. 

b. The handle should be asymmetry to allow the visually impaired per-

son to identify the knife orientation. 

c. Grip contour should be designed to guide the visually impaired per-

son to use the knife as per intent. 

 

At the end of the design process, the researcher 

asked the respondents a series of questions related to 

their experience using UDP-TRIZ in their design pro-

cess. All respondents agree that UDP-TRIZ improves 

how they understand the design problem related to uni-

versal design. One of the respondents claims that UDP-

TRIZ enables them to understand precisely which aspect 

of the product they need to enhance to meet the UD. 

With TRIZ 40 inventive principles provided in UDP-

TRIZ, respondents claim it helps them to realise that 

there is more potential improvement that could be con-

sidered to meet UD. All respondents are satisfied with 

their design and confident they could meet UD. Accord-

ing to the respondents, UDP-TRIZ allows them to justify 

the design produced and relate their design to the prob-

lems faced by users. These are helped by the systematic 

approach when using UDP-TRIZ to intervene in the de-

sign process when UD is required. 

 

Aside from the benefits of UDP-TRIZ, which are 

highly beneficial to designers, the terminology em-

ployed in TRIZ 40 inventive principles is rather tricky 

for designers to comprehend. All junior designers con-

cur that UDP-TRIZ may be improved by including a de-

sign solution case study or example as part of the TRIZ 

40 inventive principles brief and examples, but only for 

UDP-TRIZ reasons. However, experienced designers in 

this study have contradictory opinions. They agree that, 

even though the TRIZ 40 inventive principles are diffi-

cult to understand, the main issues do not underlie the 

brief or examples provided by TRIZ. They claim that 

first-time users using TRIZ find some of the keywords 

of TRIZ 40 inventive principles confusing and unfamil-

iar. However, the brief given with the inventive princi-

ples is comprehensible. One of the experienced design-

ers insisted that using the generic brief provided by 

TRIZ is adequate to comprehend for designers to 

generate ideas. Experience designers believe that if de-

sign examples are provided, UDP-TRIZ users (design-

ers) will attempt to “play it safe” during design develop-

ment by using existing examples and the creative pro-

cess in design and development is absent. Consequently, 

it will create a similar and stagnant design. 

5. Conclusions 

Using the synergy between UDP and TRIZ 40 In-

ventive Principles, this study aims to produce an inter-

vention tool for a universal design approach during de-

sign and development; designer response indicates a 

beneficial effect on their design process. This study pre-

sents a novel approach for designers to utilise TRIZ 40 

inventive principles as one of the design process's tools. 

Using this UDP TRIZ for the first time challenges no 

difficulties for designers. The proposed intervention 

could stimulate the designer's ideation process through-

out the design process's brainstorming phase. Most de-

signers who participated in the experiment remarked 

that UDP-TRIZ expanded their perspective on problems. 

UDP-TRIZ also gives the designer a clear grasp of chal-

lenges and feasible solutions. 

Using UDP-TRIZ, designers find it easier to justify 

universal design-related recommendations, particularly 

during the design concept creation phase. The concep-

tual design stage is crucial for designers to make deci-

sions concerning universal design. This study demon-

strates that UDP-TRIZ is integral to the creative compo-

nents of idea generation. Although all designers employ 

UDP-TRIZ and provide the same case studies in the ex-

periment, the findings collected from the design process 

demonstrate that UDP-TRIZ does not restrict the design-

er's ability to propose a suitable universal design solu-

tion.  

Regarding design solutions that correspond to the 

universal design principles, neither of the designs 



 DOI: 10.6977/IJoSI.202309_7(7).0001 

S. Shahrin, K. Rahman1, etc./Int. J. Systematic Innovation, 7(7),1-11(2023) 

 9  

 

proposed by respondents is rigid. Each designer can of-

fer a unique design based on knowledge of universal de-

sign principles. Given the possible use of the newly cre-

ated UDP-TRIZ, designers can use this method to deter-

mine which TRIZ 40 inventive principles correspond to 

the universal design principles. It can also guide design-

ers in proposing designs compliant with UD. This 

method can also be used as a validation tool to examine 

whether the design contributes to universal design. 
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