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Introduction
Product designers nowadays continually innovate to meet the diverse demands 
of users. Innovation is the creation of value by using the transformation of an idea 
connected with knowledge and resources into a new product, process, practice, 
or improvement of an existing product (Varadarajan, 2018). Innovation is a crucial 
driver of value creation, as it involves transforming ideas into tangible outcomes 
through the strategic use of knowledge and resources. By leveraging these 
elements, organizations can develop new products, processes, and practices, 
or enhance existing ones. This process not only fosters continuous improvement 
but also ensures that companies remain competitive in the market by addressing 
evolving user needs and market demands. The direction of innovation strategy 
can increase product performance and productivity, lower production costs, and 
enhance competition in existing or new products in the market (Marinidarraga & 
Cuartas-Martin, 2019; Al-Kalouti et al., 2020). Therefore, innovation strategy is 
also a way for implementation of product innovation whereas the demand of the 
user becomes an approach to fulfilling the companies’ performance goal. However, 
product innovation must be unique, exceptional, and challenging in order to drive 
business performance (Majali et al., 2022), as a strategy and the reconfiguration of 
product innovation elements can create different design solutions.

 Many product designers encounter new challenges when developing new products 
(Falahat et al., 2024). Often, product designers fail to create successful products 
in the market due to a lack of awareness of users’ needs (Pilch, 2024). The 
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product industry is centered on fulfilling user needs, preferences, and styles while 
maintaining profitability, aiming to shift user expectations (Marimba et al., 2024). 
Developing a unique product identity is crucial for shaping public perception and 
showcasing the quality of product designers, ultimately enhancing user satisfaction 
(Kim & Heo, 2021). Understanding the user becomes an important driver in creating 
and providing a fascinating product value proposition (Iheanachor et al., 2021). 
According to Taha et al., (2012); Alli (2018); Alli & Mohd-Rashid (2019), user and 
product developer interaction in the product development process is attempted to 
establish the product character based on needs and requirements, and UX and 
their knowledge are highly required. Elsya and Indriyani (2020), UX and knowledge 
can assist product designers in product evaluation so that they can feel the value 
of the product being consumed and influence the actions to be taken. In addition, 
it also can help the product developer to become aware of which factors to pursue 
to fulfil the needs of a new product. 

Product designers can quickly innovate a new product by understanding, fulfilling 
the demand and gaining a viable market. Recognizing UX and their knowledge in 
shaping product characteristics is crucial for enhancing product marketability and 
success (Dabić et al., 2023; Wu, 2023; Xu et al., 2023). Critical in the establishment 
of a new product character in the early stage of the product development process, 
this study is valuable to explore the good understanding of UX and their knowledge 
and help product designers generate better product outcomes.

Literature Review
New Product Development (NPD) process has undergone significant transformation 
over the past 15 years, the adoption of collaborative information has contributed to 
the increased efficiency and accessibility of the process enabling faster problem-
solving and more effective collaboration in design activities (Marion & Fixson, 
2021). Product marketability and success appear to be both practical and emotional 
aspects that must be developed effectively to foster a strong relationship between 
the product and users. According to Heskett (2017), the key to product design 
success includes the creative of ideas through their form, functions, ergonomics, 
manufacturable, and marketability. These factors are harmoniously associated with 
the user’s life, fashion, and response to their needs and wants. Design can make a 
significant contribution to new product success. However, product designers need 
to be more innovative and competitive to catch the market needs by providing and 
applying a strategy to attract new users and increase their satisfaction (Cantele 
& Zardini, 2018). Product designers also need to establish highly responsive, 
innovative, and efficient strategies.

User Experience (UX) and Knowledge

A good product emphasis better creation from UX and knowledge, which combines 
aesthetics and function aspects (Chen, 2020). The agreement amongst numerous 
related fields, including business management and design fields is imperative to 
emphasise the importance of considering UX and their knowledge in a NPD process. 
Users play a critical part in determining the marketability and success of a product 
as well as the positive impact on the community. The user is expected to provide 
valuable information which may lead to product requirements. An understanding 
of users’ needs, competitiveness, and market nature is an important factor in new 
product success (Taha et al., 2012; Cooper, 2018; Alli & Mohd-Rashid, 2019).

User Experience (UX)

UX is essential in NPD, as it plays a crucial role in enhancing the product throughout 
the development process. By stimulating emotions and addressing psychological 
needs, UX helps establish a deeper connection with the product, ultimately 
leading to greater user satisfaction. A successful product integrates aesthetics 
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and functionality, which are key elements in creating products that resonate with 
UX, fostering emotional connections and satisfaction (Chen, 2020). Capturing 
opportunities to impact UX during the product development process is important 
for many product development companies. According to Merritt and Zhao (2021), 
UX has become a critical factor in maintaining competitiveness within the business 
industry, as modern users increasingly embrace technology, which drives product 
innovation.  Product designers embrace UX as an essential element in their NPD 
process with the opportunity to create a new business model that can deliver the 
quality, marketability, and success of a product by fulfilling the user’s needs and 
expectations. In UX based design innovation, user-generated data and design 
are two valuable resources for various design activities, such as identifying 
opportunities and generating design ideas (Yang et al., 2023). Regardless of these 
resources, the actual innovation of UX designs is commonly based on previous 
experience, trial and error, and duplication (Karvonen, 2019). The utilisation of the 
UX design objective is to assist in the development of experiences with products in 
the design process. It can be considered a technique of user-centered design work 
and can be used as part of the approach in design guidelines.

User Knowledge

An understanding of user knowledge plays a pivotal role in shaping product 
evaluation and decision-making processes. Research indicates that users’ 
familiarity with a product can enhance their ability to assess its value, thereby 
influencing their subsequent actions and engagement with the product (Elsya 
& Indriyani, 2020). There are three levels of knowledge users. According to 
Shluzas et al., (2013), a professional user is defined as a user with rich interaction 
knowledge, task knowledge, and domain knowledge of specific systems who is 
skilful in obtaining and using this knowledge to achieve goals. Rahardja et al, 
(2021), stated that experienced users tend to develop a strong relationship with a 
product as a result of their interactions and experiences. Experienced users will 
have a good perception that will automatically make them evaluate and compare 
what they want to receive from a product so that they spend focusing only on their 
interests. While novice users may require more cognitive effort to process product 
information, they are less likely to have the cognitive capacity to search for and 
acquire information needed to learn about new products. They are not able to 
process information effectively because they don’t have a higher level of product-
related knowledge (Chinchanachokchai et al., 2021). An effective approach for 
product evaluation can assist in promoting the success of a product design. 
Arabadzhieva (2016) suggested that, during the NPD stages of idea generation 
and concept creation, experienced and professional users are the ideal targets 
for collaboration. Professional users will provide freedom to create more novel 
and essential solutions in product development process while experienced users 
are likely to understand the innovation strategy product designer will execute 
(Kenea, 2020). Different levels of knowledge and understanding have a significant 
impact on product purchasing behaviour. Product designers must address the 
varying needs and knowledge of users to engage their interest in the product 
while simultaneously gaining deeper insights into user demands. This approach 
contributes to the development of products that facilitate a closer alignment 
between the user and the product (Alonso-García et al., 2020). User knowledge 
is crucial for identifying the functional requirements and needs of a product. 
The insights provided by users must be systematically processed into design 
information, which is then incorporated into the final product, resulting in a user 
knowledge-driven design experience. By integrating user knowledge throughout 
the product development process, designers can create products that not only 
fulfil functional requirements but also enhance user satisfaction, thereby ensuring 
a more effective and engaging product-user relationship.
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Product Development Process

The product development process refers to the stages involved in designing, 
creating, and bringing a new product to market. According to Yin and Zhang 
(2021), this process consists of a series of phases and activities, including 
product planning, concept design, detailed design, manufacturing, testing, and 
improvement. It is also the process of creating a new product that satisfies user 
needs and differentiates it from competitors. This process has been described as 
converting a new market opportunity into a commercial product through a series of 
activities to achieve specific objectives (Ulrich & Eppinger, 2016).

Figure 1. Product Development Process

The product development process is important for business success and growth. 
According to Gao and Bernard, (2018) developing a new product can be complex 
and risky, the success of a new product depends on many variables. It is essential 
for product growth and gaining a competitive advantage in the market.

Design changes frequently occur during the early stages of the product development 
process, which involves planning and concept development. These changes may 
require significant modifications to product specifications and design parameters 
(Zhang et al., 2020). Understanding the key characteristics of a new product is a 
critical task during the early stages of the product development process. Recent 
studies have shown that the interaction between aesthetics and functionality product 
characteristics is influenced by user emotions and perceptions. User involvement 
is important in the product development process, user can be a representative of 
needs and preferences for product design (Naous & Legner, 2021). According to 
Dou et al., (2021), the success of a new product strongly depends on the level of 
user satisfaction and preferences toward the product. Creating a satisfied user’s 
product can help product designers increase profits and product value.

Integrating User Experience and Knowledge in Product Development Process  

To analyse interactions between users and products, a conceptual guideline for UX 
should be established. The first component of this guideline focuses on identifying 
the types of UX and knowledge to include in product appraisal information 
modelling. Measurement and structural guidelines for UX will be based on cognitive 
and ergonomic experiences. According to Berni and Borgianni (2021) and Berni et 
al. (2023), two main categories of experience are identified in both individual and 
collective user experiences:

Table 1.  User Experience Categories

Categories of Experience Description
Cognitive experience Aligns with perception (Alben, 1996; Goto, 2004; McCarthy et al., 2004; Colbert, 2005; 

Kuniavsky, 2010) and users perceive it through the exterior and aesthetics of a system (Has-
senzahl, 2004; Hekkert, 2006; Desmet & Hekkert, 2007; Norman & Nielsen, 2016; Chen et 
al., 2020).

Ergonomic experience Contains features such as usability (Alben, 1996; Sutcliffe, 2009), affordances (Pucillo & 
Cascini, 2014), and effectiveness (Alben, 1996; Kuniavsky, 2010; Norman & Nielsen, 2016; 
Carbon, 2019).

Therefore, this study will use these two categories to determine the types of 
experience involved in product appraisal that evoke the targeted UX, supporting 
the concept of experience design in the product development process. Cognitive 
experience influences perceptions of aesthetic elements, while ergonomic 
experience is derived from functional elements. Aesthetics in design can affect user 
behaviour by enhancing sensory interactions with products, which in turn impacts 
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user attention and shapes their expectations. Functional factors also influence 
user behaviour, as users recognize that design aesthetics play a crucial role in their 
purchasing decisions, particularly when their functional needs are met. In a study by 
Alli et al. (2019), 20 elements of product design specifications were implemented as 
product design requirements. This approach offers product designers an effective 
means of determining the appropriate direction and establishing new design forms 
during the product development process. Tables 2 and 3 present the specifications 
for two categories: aesthetic and functional elements of product design.

Table 2.  Aesthetics Elements of Product Design

Aesthetic Elements of Product Design Description
Shape Quality of a product in having an exterior surface of specific form.

Colour Visual property of the product.

Appearance Physical properties of the product based on how it looks and feels.

Form The relationship among the material, expression, appearance, and function that need to be 
present for the product to appear complete.

Material Concerned with the physical properties of the product to show its character.

Interface Product information in better definition between subsystems and components.

Texture Variation in the intensity of a surface.

Emotion Involves a relationship between the user experience and a particular object.

Semantic The potential to communicate and interpret the meaning of a product.

Semiotic The use of signs in the design of a physical product.

Table 3.  Function Elements of Product Design

Function Elements of Product Design Description
Usability Achieve specified goals with effectiveness, efficiency, and satisfaction.

Safety Provide safety for the intended user and meet the standard requirements.

Ergonomic Comfortable to maximize efficiency.

Quality Work reliably and perform all functions that fulfil user expectations.

Technology Specific technology is used in a particular configuration to provide a technical platform to 
support product function.

Reliability The product performs its intended function for a specified time period.

Effectiveness Product capability to meet user requirements and preferences.

Lifetime Operated or used economically before the specified period of time.

Components Relationship between the product components and quality for user emotion and satisfaction.

Size Specified quantity of the product.

To remain competitive in the market, product quality characteristics must be 
introduced, which will define how UX variables are structured in relation to these 
characteristics. UX drives individuals to establish an ongoing cycle of demand, 
stimulating a continuous need for product quality characteristics and serving as 
a guiding force for market competition (Djamasbi & Strong, 2019). Recognizing 
product quality as a potential strategic advantage to outperform competitors, it is 
essential to consider the characteristics of a product that significantly impact its 
ability to meet users’ needs (Rajasa et al., 2023). Product quality encompasses 
a comprehensive evaluation of a product’s performance in meeting the needs of 
users. A product is defined as something that can be sold, used, or consumed to 
fulfil a desire or requirement and can be offered in the market to attract attention. 
Garvin (1988) and De Giovanni and Zaccour (2023), have proposed eight 
dimensions of product quality to assess the construct of product marketability 
factors. Table 4 below shows Garvin’s eight dimensions of product quality have 
significantly influenced product marketability assessment, particularly in response 
to technological advancements and evolving user preferences.
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Table 4. Garvin’s Eight Dimensions of Product Quality 

Characteristics Definition
Performance Corresponds to a product’s primary operating characteristics and involves measurable attributes.

Features Additional characteristics and options that complement the basic functions, and make the product more 
appealing and the service more useful.

Reliability The likelihood that a product does not fail within a specific time period.

Conformance The capability of a product or a service to meet the specified standards.

Durability Measures the length of a product’s life and may be defined as the amount of use a consumer gets from 
a product before it breaks down and replacement is preferable to repair.

Serviceability The consumer’s ease of obtaining repair service, the responsiveness of service personnel, and the 
speed at which the product can be put into service after it breaks down.

Aesthetics Indicates how the product looks, feels, sounds, tastes, or smells. This is a matter of personal judge-
ment and a reflection of individual preference.

Perceived quality An assessment of the quality of a good or service based on indirect measures.

Integrating these dimensions into future modelling efforts is crucial to understanding 
their impact on user assessments of product marketability and success marketability. 
Additionally, exploring how these dimensions affect the company’s business model 
will provide valuable insights into optimizing product development strategies and 
enhancing competitiveness in the market.

Development of a Marketability and Success Product Conceptual 
Framework

A product development strategy is required to achieve marketability and ensuring 
the success of a product with the involvement of users, particularly professional 
users and experienced users. This collaboration is crucial for developing product 
characteristics that are competitive in the market while effectively addressing user 
needs.

Figure 2. Marketability and Success Product Conceptual Framework

A well-structured model is essential to meet the objectives of NPD. The integration 
of UX and knowledge plays a pivotal role in the product evaluation process. 
Both cognitive and ergonomic experience are fundamental in shaping product 
characteristics. To positively impact the marketability and success of new products, 
it is crucial to integrate product quality with these characteristics. This collaborative 
involvement provides companies with innovative strategies to enhance their 
performance throughout the NPD process.

Method
The survey was conducted using a face-to-face approach. A structured self-
administered survey was distributed to selected design experts with experience 
in NPD who are currently working in the product design industry in Klang Valley. 
The study aimed to identify the significance of their experience and knowledge 
in establishing new product characteristics during the early stages of the product 
development process.
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A judgmental or purposive sampling method was employed to select participants 
based on specific characteristics relevant to this study. The participants were 
chosen based on their level of understanding, knowledge, and expertise in the 
field. Their contributions were invaluable in restructuring and refining the survey 
questions to maximize the impact of the study. Each participant possesses 
significant knowledge and expertise, having worked in the product design field 
for over five years. The criteria for selection included project leaders, executive 
designers, and professionals engaged in product research and development.

Figure 3. Procedure of Conducting Survey for Design Experts

To evaluate UX and needs as a method of analysis for defining a product’s 
marketability and success, Dewi et al. (2020) suggest that usability inspection 
methods, such as heuristic evaluations and cognitive walkthroughs, can be 
employed by experts to assess UX and identify areas for improvement in a 
product. The evaluation data in this study are derived from experts using the 
User Experience Questionnaire (UEQ) technique (Sularsa et al., 2015). This 
questionnaire, along with an information-processing instrument linked to UX, 
complements user satisfaction metrics and provides quantitative data from the 
evaluation process. As an appraisal method, the UEQ uses a series of questions 
to gather information from the user’s perspective, aiding designers in creating 
products that align with user preferences.

Data Analysis And Results
Design Expert’s Involvement in Product Development Process

This section presents an analysis of the involvement of design experts in the 
product development process, focusing on their professional experience and 
participation in NPD activities. The data was collected from a survey of design 
experts with significant industry experience.

Experts were selected from the highest management level to obtain their knowledge 
of product design and development processes. Respondents have a minimum of 
10 years’ experience in the design industry and are considered design experts. 
Most of the design experts who participate in this survey have a total of experience 
ranging from 10 to 14 years, which represents the majority with N = 47 (48.5%), 
followed by 25 to 30 years of experience with N = 24 (24.7%), 15 to 19 years of 
experience with N = 17 (17.5%), and the least with 20 to 24 years of experience 
with N = 9 (9.3%). The majority of design experts surveyed have between 10 and 
14 years of working experience in the design industry, indicating a solid foundation 
and contribution of expertise.
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Table 5. Design Experts Working Experience

Working Experience Frequency (N) Percentage (%)
10 – 14 years
15 – 19 years
20 – 24 years
25 – 30 years

47
17
9

24

48.5
17.5
9.3

24.7

Total 97 100.0

Respondents who participated in this study have years of involvement in product 
development activities. The majority of experts have 10 to 15 years of knowledge 
experience, with N = 47 (48.5%), followed by N = 38 (39.2%) within 6 to 9 years, 
and only N = 12 (12.4%) of design experts have 1 to 5 years of knowledge 
experience. Most respondents possess substantial knowledge experience in 
product development, with nearly half having between 10 to 15 years of relevant 
experience.

Table 6. Design Experts’ Knowledge Experience

Knowledge Experience Frequency (N) Percentage (%)
1 – 5 years
6 – 9 years
10 – 15 years

12
38
47

12.4
39.2
48.5

Total 97 100.0

Most of the design experts are involved in 20 to 30 NPD activities (N = 18, 60.0%), 
followed by those involved in 15 to 19 activities (N = 5, 16.7%). Additionally, some 
experts participate in 10 to 14 activities (N = 4, 13.3%), and the rest are involved 
in 5 to 9 activities (N = 3, 10.0%). The data indicates that most design experts are 
actively involved in numerous NPD activities, with a significant number participating 
in over twenty activities.

Table 7. Design Experts’ Involvement in NPD Activities

Involvement in NPD Activities Frequency (N) Percentage (%)
5 – 9 activities
10 – 14 activities
15 – 19 activities
20 – 24 activities
25 – 30 activities

10
12
16
31
28

10.3
12.4
16.5
32.0
28.9

Total 97 100.0

Correlation Between Age, Working Experience, and Involvement in 
NPD Activities and Design Experts That Affect in Knowledge Contri-
bution Towards NPD Process

Figure 4. Conceptual Framework of Age, Working Experience, New Product Development Involvement of Design Experts in Knowledge Contribution Towards 
New Product Development Process
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This section explores the relationships between age, working experience, and 
involvement in NPD activities of design experts, focusing on how these factors 
contribute to knowledge sharing and experience effectiveness in the NPD process.

H1: There is a positive correlation between the age of design experts’ knowledge 
and their contribution to the NPD process.

The results of the Spearman correlation indicate a significant association 
between the age of the design experts and their knowledge contribution to the 
NPD process (r = 0.715, p < 0.01). and acknowledged that the hypothesis H1 is 
accepted. Hence, the significant correlation is strong and positive. Increasing age 
will encourage design experts to provide more reliable knowledge to determine the 
good characteristics of product design. Age will help the design experts enhance 
their mature decision-making skills and provide a positive commitment that can be 
affected during the product development process.

H2: When the working experience of design experts is developed, reliable 
knowledge will contribute to the NPD process.

The result of the Spearman correlation shows that the design experts’ working 
experience and knowledge were statistically significant in contributing to the 
product development process (r = 0.802, p < 0.01). The hypothesis H2 is accepted, 
and the presented significant correlation is strong and positive. The design experts’ 
working experience will contribute to reliable knowledge and information in the 
product development process.

H3: When design experts are involved more in NPD activities, they will contribute 
more proficient knowledge to the NPD process.

The result shows that the Spearman correlation is statistically significant between 
the design expert’s involvement in product development and their knowledge 
contributed (r = 0.962, p < 0.01). This hypothesis H3 is accepted, and the 
correlation is very strong and positive. The more design experts involved in the 
product development process, the more experiences and knowledge will be 
established, which can be used as important information and interaction during 
the product design process.

The table shows the correlation matrix of age, working experience, and 
involvement of design experts in NPD as independent variables that contribute 
to the product development process. The correlation result is intended to test 
the three hypotheses that there is a significant relationship between each of the 
independent variables and the dependent variable correspondingly.

Table 8. Spearman Correlation Test Regarding Design Experts’ Factors that Influence in Knowledge Contribution to NPD Process

Variable M SD 1 2 3

Knowledge contributes to new product development process 8.49 3.86

Age 43.26 7.00 .715**

Working Experience 19.53 6.36 .802** .916**

Involvement in NPD 21.62 8.08 .962** .656** .649**
Note. **. Correlation is significant at the 0.01 level (2-tailed).

The Importance of Aesthetics Elements Towards Cognitive Experi-
ence in Product Development Process

To analyse the importance of various aesthetic elements as perceived by design 
experts, a non-parametric Friedman test was conducted. This test compares the 
mean ranks of related aesthetic elements based on the experience and knowledge 
of design experts. The results revealed a statistically significant difference in 
visceral quality based on the perceived characteristics of aesthetic elements in the 
product development process, with a chi-square value of χ²(12) = 24.29, p < 0.019.
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The results indicate that 76 out of 97 design experts (78.8%) agreed that the 
shape element, with a mean score of M = 4.06 ± 0.704, is an important variable 
in design characteristics, as detailed in the table below. Additionally, although 
scoring the lowest, semiotic elements were supported by 56 experts (58.4%), who 
rated them as a useful variable for product characteristics, with a mean score of 
M = 3.01 ± 0.860. Furthermore, the findings highlight that aesthetic elements are 
considered significant variables in product characteristics, which can be leveraged 
in the product development process to assess the cognitive experience of product 
appraisal.

Table 9. The Non-Parametric of Friedman Test to Compare the Mean Ranks Between Aesthetics Elements Based on Experience Knowledge of Design Experts.

No. Variable Percentage (%) Mean (M) Standard Deviation (SD)
25th 50th (Median) 75th

1. Shape 4.00 4.00 4.50 4.06 0.704

2. Form 4.00 4.00 4.00 4.04 0.644

3. Colour 4.00 4.00 4.00 3.94 0.659

4. Appearance 3.00 4.00 4.00 3.86 0.661

5. Material 3.00 3.00 4.00 3.51 0.709

6. Texture 3.00 3.00 4.00 3.43 0.877

7. Emotion 3.00 4.00 4.00 3.35 0.830

8. Interface 3.00 3.00 4.00 3.28 0.887

9. Semantic 2.00 3.00 4.00 3.07 0.960

10. Semiotic 2.00 3.00 4.00 3.01 0.860

Table 10 summarizes how respondents rated the importance of various 
aesthetic elements across three levels (high, medium, low) in relation to product 
characteristics within the product development process. The results from both 
tables indicate that certain aesthetic elements significantly influence the cognitive 
experience of products:

• High-Priority Elements: Shape, form, colour, and appearance are considered 
essential for creating an appealing product that resonates with users on a 
cognitive level.

• Medium-Priority Elements: Material, texture, emotion, interface, semantics, 
and semiotics contribute to the overall aesthetic but are not as critical as the 
high-priority elements.

The cognitive experience established through effective aesthetic design not only 
enhances user satisfaction but also fosters long-term attachment to products.

Table 10. Distribution of the Importance Level of Aesthetics Elements Towards Product Characteristics in Product Development Process

Level of aesthetics element characteristics Variables

High (3.67 – 5.00)
Shape
Form
Colour
Appearance

Medium (2.33 – 3.66)
Material
Texture
Emotion
Interface
Semantic
Semiotic

Low (0.00 – 2.32)
Mean = 3.55
SD = 0.036
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Function Elements Towards Behavioural Experience in Product Development 
Process

The table below analyses the importance of various functional elements as 
perceived by design experts. The Chi-square test revealed a statistically significant 
difference in behavioural quality based on the functional elements perceived as 
characteristics in the product development process, χ²(14) = 30.27, p < .007. The 
results indicate that 81 out of 97 design experts (86.0%) identified the technology 
element, with a mean score of M = 4.34 ± 0.888, as the most important variable 
in design characteristics for product development criteria. Although it received the 
lowest score, 57 experts (59.1%) acknowledged that the component, with a mean 
score of M = 3.05 ± 1.004, can also be considered a contributing variable to product 
characteristics in the product development process. These findings underscore 
that functional elements are significant variables in product characteristics and 
can be leveraged in the product development process to assess the behavioural 
aspects of product appraisal.

Table 11. The Non-Parametric of Friedman Test to Compare the Mean Ranks Between Function Elements Based on Experience Knowledge of Design Experts

No. Variable Percentage (%) Mean (M) Standard Deviation (SD)
25th 50th (Median) 75th

1. Technology 4.00 5.00 5.00 4.34 0.888

2. Usability 4.00 4.00 5.00 4.21 0.660

3. Reliability 4.00 4.00 5.00 4.19 0.601

4. Quality 4.00 4.00 5.00 4.14 0.629

5. Safety 4.00 4.00 5.00 4.13 0.671

6. Ergonomic 4.00 4.00 4.00 3.97 0.637

7. Effectiveness 3.00 4.00 4.00 3.86 0.612

8. Size 3.00 3.00 4.00 3.65 0.817

9. Lifetime 3.00 4.00 4.00 3.62 0.895

10. Component 2.00 3.00 4.00 3.05 1.004

Table 12 summarizes how respondents rated the importance of various functional 
elements across three levels (high, medium, low) in relation to product characteristics 
within the product development process. The results from both tables indicate that 
most functional elements significantly influence the behavioural quality of products:

• High-Priority Elements: Technology, usability, reliability, quality, safety, 
ergonomics, size, effectiveness, and lifespan are considered essential for 
creating an appealing product that resonates with users on a behavioural level.

• Medium-Priority Elements: This category includes only the component 
element, which contributes to the medium-priority level.

The behavioural quality established through functional design not only enhances 
user satisfaction but also improves the overall functionality of the product.
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Table 12. Distribution of the Importance Level of Function Elements Toward Product Characteristics in Product Development Process

Level of function element characteristics Variables

High (3.67 – 5.00)
Technology
Usability
Reliability
Quality
Safety
Ergonomic
Effectiveness

Medium (2.33 – 3.66)
Size
Lifetime
Component

Low (0.00 – 2.32)
Mean = 3.93
SD = 0.036

Product Quality Characteristics in Product Development Process 
Towards Product Marketability and Success

This analysis examines the mean ranks of product quality characteristics in the 
product development process and their impact on product marketability and 
success. The Chi-square test revealed a statistically significant difference in 
reflective quality related to the product development process and its influence 
on the product appraisal process, χ²(8) = 25.75, p < .001. The results show that 
82 out of 97 design experts (84.9%) identified aesthetics as the most important 
product quality characteristic, with a mean score of M = 4.38 ± 0.756. This was 
significantly followed by other qualities that enhance product marketability and 
success. In contrast, only 47 experts (48.8%) considered serviceability (M = 2.93 ± 
1.340), and 56 experts (58.6%) considered conformance (M = 2.44 ± 1.407) to be 
important, ranking them lowest among the characteristics contributing to product 
marketability and success. These findings suggest that achieving a successful and 
marketable product requires prioritizing quality characteristics that significantly 
enhance marketability and success.

Table 13. The Non-Parametric of Friedman Test to Compare The Mean Ranks Between Product Quality Characteristics that Affect the Product Marketability and Success

No. Variable
Percentage (%) Mean (M) Standard Deviation (SD)

25th 50th (Median) 75th

1. Aesthetics 4.00 4.50 5.00 4.38 0.756

2. Features 4.00 4.00 5.00 4.11 0.999

3. Performance 3.00 4.00 5.00 3.89 1.190

4. Reliability 3.00 4.00 5.00 3.59 1.272

5. Durability 2.75 3.50 5.00 3.52 1.138

6. Perceived Quality 2.00 3.00 4.25 3.32 1.335

7. Serviceability 2.00 3.00 4.00 2.93 1.340

8. Conformance 3.00 1.00 2.00 2.44 1.407

Table 14 summarizes how respondents rated the importance of product quality 
characteristics across three levels (high, medium, low) in relation to product 
characteristics within the product development process. The results indicate that 
only three variables significantly influence product quality characteristics:

• High-Priority Elements: Innovation, design, and technology are viewed 
as critical for achieving product success and are essential for enhancing 
marketability and overall effectiveness in the product development process.
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• Medium-Priority Elements: This category includes functionality, quality, 
brand, market, and regulation. While these characteristics are considered 
important, they are not as crucial as those in the high-priority category. Their 
medium ratings suggest that they contribute to product success but play more 
supportive roles.

Table 14. Distribution of the importance level of reflective quality that affect the product marketability and success

Level of product quality characteristics Variables
High (3.67 – 5.00)

Aesthetics
Features
Performance

Medium (2.33 – 3.66)

Reliability
Durability
Perceived Quality
Serviceability
Conformance

Low (0.00 – 2.32)

Mean = 3.54

SD = 0.040

Product Design Framework from Design Expert Perspective

Figure 5. A Conceptual Framework Integrating Product Characteristics and Quality Attributes to Achieve Marketability and Success

Figure 5 illustrates the importance of integrating UX and knowledge into the product 
appraisal process. The cognitive and behavioural experience characteristics of 
a product shape user needs and preferences, which in turn help determine the 
product’s attributes. These attributes must then be integrated with product quality 
characteristics, serving as a guideline for product designers to identify and create 
products that meet the goals of marketability and success.
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Figure 6. Predictions of Product Marketability and Success Characteristics from Design Experts to be Used as Preferences in the Product Development Process

Figure 6 above presents a perspective of the product characteristics guideline from 
the viewpoint of design experts. To achieve product marketability and success, 
product designers must prioritize key aesthetic and functional elements. These 
elements should be integrated with product quality characteristics, a strategy that 
is expected to enhance the product’s marketability and success.

Discussions
The experience and knowledge of design experts play a pivotal role in identifying 
characteristics that enhance product marketability and success. A preliminary 
survey was conducted to assess the capabilities and expertise of these experts 
within the NPD process. The insights provided by design experts serve as essential 
and reliable information for effective product development.

The contribution of experience and knowledge was further supported by 
correlations observed between age, work experience, and involvement in 
product development activities among the design experts. Hypothesis 1 (H1) was 
accepted, revealing a positive correlation between the age of design experts and 
their contribution to the NPD process (r = 0.765, p < 0.01). This suggests that the 
maturity associated with age enables design experts to make informed decisions 
based on their accumulated knowledge and expertise. Additionally, Hypothesis 
2 (H2) was supported, demonstrating that increased work experience among 
design experts is positively associated with the generation of reliable knowledge 
that benefits the product development process (r = 0.802, p < 0.01). This finding 
highlights the importance of work experience in fostering expertise that contributes 
to the success of NPD.

Further, a correlation test assessed the impact of involvement in design activities 
on the knowledge contribution within the NPD process. Hypothesis 3 (H3) was 
accepted, showing that greater involvement in product development activities 
correlates with a higher contribution of proficient knowledge from design experts (r 
= 0.962, p < 0.01). Engaging in a range of design activities enables professionals 
to accumulate valuable insights, which are instrumental in shaping product 
development decisions.

A non-parametric test was also employed to compare mean ranks between 
aesthetic elements, functional elements, and product quality characteristics. The 
results indicated that mean rank values effectively identify key variables in the 
product development process, which are predicted to enhance marketability and 
success.
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Overall, the findings from this preliminary study underscore the importance of the 
experience and knowledge of design experts in the product development process. 
Their expertise and involvement in various stages of NPD contribute significantly to 
creating products that meet market demands and achieve success.

Conclusion
The product development process is crucial for business success, with well-
designed products playing a central role in achieving this goal. The marketability 
and success of a new product rely on a deep understanding of UX, needs, and 
preferences. This study emphasizes the vital contribution of professional users, 
particularly design experts, in the early stages of product development. Their 
expertise shapes valuable knowledge that directly influences product purchasing 
decisions. This knowledge not only improves the success rate of products but also 
enhances decision-making, leading to better outcomes. The findings underscore 
that insights from design experts foster innovation and positively impact product 
marketability. In conclusion, leveraging the experience and knowledge of design 
experts is essential for identifying product characteristics that meet market 
demands. Integrating these insights into the development process enables product 
designers to create more successful and marketable products.
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