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Abstract. This paper reports on the findings of a user study on the design ideas 
for the Sarawak Digital Cultural Heritage Progressive Web App (PWA). The 
study elucidates the integration of User-Centered Design (UCD) in the Agile 
software development methodology. Five users were instructed to map their ideas 
on how they envisioned the application and the features it would have based on 
a brief description of the system as a one-stop center cultural heritage information 
for the general public in Sarawak while encouraging conservation and 
preservation of material culture. The study found that users prefer a simple and 
pleasing design with an emphasis on visual representation, and a straight forward 
and intuitive navigation to minimize cognitive load, Further study should explore 
the effectiveness of the integration of UCD for the Cultural Heritage Information 
System from the design stage to the evaluation stage. 

Keywords: User-Centered Design, Digital cultural heritage, progressive web app 
(PWA), Agile methodology  

1   Introduction 

Cultural heritage is subject to the risk of irreversible loss and damage. As a result, over 
the years, efforts to digitize cultural heritage have become rigorous as a method of 
preservation and conservation. Heritage is created by collecting and preserving the 
activities of the Gallery, Library, Archives, and Museum (GLAM) institutions through 
collective memory processes that focused on memory stores and historical materials 
[1]. With an aim to ensuring long-term storage of information, digitization could be 
translated as a means of enabling physical attributes to be transformed into digital 
resources to be stored in a management system and repositories [2]. Realizing the risks 
to cultural heritage and the solution of digitization, we aim to develop an information 
system for the cultural heritage of Sarawak. 

 Sarawak is Malaysia’s largest and most diverse state made up of more than 40 ethnic 
groups. The Sarawak Government has supported a number of efforts to adopt 
digitalization for economic growth and, to a large extent, cultural heritage. In an article 
by Borneo Post Online, the Digital Economy project manager has revealed that as of 

Interaction Design and Architecture(s) Journal - IxD&A, N.45, 2020, pp. 207 - 225

207



May 2019, 54 out of 140 initiatives have been implemented under the digital economy 
initiatives, [1]. These projects include the construction of state-wide digital 
infrastructures with 50 percent of the 600 towers completed, a Memorandum of 
Understanding (MoU) with Huawei Malaysia to support the development of digital 
talent and technological innovation, a smart traffic light system as part of the smart city 
sector, the development of Sarawak’s first e-wallet called Sarawak Pay, the 
implementation of the Internet of Things (IoT) for the cultivation of smart farming, and 
many more. With all of these initiatives focusing on sectors such as agriculture, e-
commerce, and smart cities, we believe that more efforts should be made in the field of 
cultural heritage. This is where the Sarawak Cultural Heritage Information System 
plays an important role in supporting cultural digitization efforts as a means of 
protecting and storing cultural assets over the long term and at the same time, providing 
better access to cultural contents.  

Several studies have been carried out to digitize Sarawak’s cultural heritage. This 
includes the works of Hashim and Jehom [2], who worked on the photographic 
documentation of Sarawak’s Pua Kumbu textile, the development of the Bario Langkuh 
Digital Library (BLDL) which stores the personal and definitive songs of Kelabit 
women [3], and the Sarawak Language Technology (SaLT) to revitalize and maintain 
Sarawak ethnic language using technology [4]. However, despite the wide variety of 
heritages this one State offers, there has yet to be a single well-established and fully 
digital accessible information system that actually serves that purpose. The system 
could potentially benefit researchers, tourists, and the general public as a one-stop 
cultural heritage information centre for Sarawak while encouraging the conservation 
and preservation of those tangible and intangible elements.   

In order to reach the audience that this system is intended for,  this study proposed 
the use of the Progressive Web Application (PWA), a reliable and engaging service that 
allows users to quickly launch a web application from their own mobile home screen. 
The reason is to implement PWA in this system to allows users to access the features 
of a website with the additional benefits of a native app without any drawbacks. 
Although the native app is more interactive and intuitive in terms of user engagement, 
it is not appropriate for this particular research. This is mainly due to the effect it would 
have on development costs and the fact that native apps are better suited to a system 
that requires complex interactions, more processing power and access to user device 
hardware instead of relatively simple applications [5]. 

Throughout the software development process, the Agile methodology was adapted 
with the integration of the User-Centered Design (UCD) element. The integration of 
UCD allows the allocation of effort to user research and analysis before the Agile, short 
time-frame iteration [6]. This study was built around the UCD framework proposed by 
Anwar et al., [7] as illustrated in Fig. 1. The aim of this paper is to elucidate the findings 
of the user study, the first step in the design and development of the information system 
which will then be informative when developing the Product Backlog.  
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Fig. 1. Integration of UCD into Agile framework proposed by Anwar et al. [7]. 
 

2   Background & Literature 

2.1 Digital Cultural Heritage 
 

Digitization can be defined as the creation of digital artefacts from their physical 
attributes by representing their pictorial, graphical, or textual information through 
electronic devices [8]. The concept of digital cultural heritage has been widely known 
in the field of heritage studies and Gallery, Library, Archive, and Museum (GLAM) 
institutions. It became necessary for researchers and heritage institutions to recognise 
the fragility and vulnerability of cultural heritage that could pose the risk of destruction 
in wars [9], natural disasters [10], or pollution [11]. Various research has been carried 
out over the last decade with the aim of conserving, preserving and promoting cultural 
heritage, such as digitising libraries and archives [12], [13], [14], web and mobile 
applications [15], [16], [17], [18],  game-based applications [19], [20], [21], [22], [23], 
the incorporation of Internet of Things (IoT) technology [24], [25], and the use of 
virtual reality (VR), augmented reality (AR) and mixed reality (MR) [26], [27], [28], 
[29].  

Interaction Design and Architecture(s) Journal - IxD&A, N.45, 2020, pp. 207 - 225

209



Digital heritage is one of the areas that creative services and experiences Creative 
Computing has to offer. Creative computing or computational creativity is a field of 
study designed to generate machine creativity through imitation of human creativity 
[30]. 

A study by Hu [14] conducted a systematic evaluation of the perspectives of users 
through a set of usability tests in Dunhuang’s digital library. Made public in 2016, the 
e-Dunhuang serves an important purpose in promoting the city’s cultural and historical 
importance in the ancient silk road, mural and stone caves. The findings of this study 
can be used to improve the User Experience (UX) of the digital library. As digital 
libraries are considered to be an outdated way of digitizing heritage information, 
research and heritage institutions are introducing a web-based or mobile application to 
make cultural heritage more accessible. This effort has been demonstrated by 
Hausmann, Weuster, and Nouri-Fritsche [15] through MOSAICA, a web-based toolbox 
dedicated to the preservation of cultural heritage [16], the Digital Cultural Heritage 
Map (DCHM), an interactive application that allows users to discover 3D elements 
while answering questions related to culture [17], and a mobile application to promote 
Maltese Cultural Heritage on behalf of Malta Tourism Authority. The implementation 
of other aspects of digital heritage information has also been carried out. This includes 
the addition of gamification elements to the application [20], [21] where both 
applications allow users to actively engage in cultural-related contents while providing 
learning experience during their visits; and the integration of IoT architecture to support 
the smartness of cultural spaces with technological sensors and services to enhance 
users enjoyment in heritage spaces [24], [25]; and the implementation of VR, AR and 
MR technologies that can facilitate the experience of being in contact with art 
exhibitions [26], the immersive viewings of archeological sites [28], and even the 
modeling of intangible material culture [29].  

Apart from acting as long-term storage of information, the aim of the digital cultural 
heritage is also to enable information to be more accessible to the public. The traditional 
method of storing sensitive heritage information in private archives of old manuscripts 
or limited locations such as museums and libraries restricts the general public’s access 
to unique and valuable heritage information. In addition, efforts to digitize the cultural 
heritage of Sarawak’s have also been made over the last few years through the 
initiatives of [2], [3], [4], [31], [32]. These efforts include the photographic 
documentation of Sarawak’s Pua Kumbu textile, the development of a digital library 
that stores the personal and definitive songs of Kelabit women known as Bario Langkuh 
Digital Library (BLDL), the effort to revitalize and maintain the Sarawak ethnic 
language using technology through a project called Sarawak Language Technology 
(SaLT), and the exploration of the important indigenous knowledge embedded in the 
Bidayuh Bau-Jagoi community of paddy planting and head-hunting.  

Thus, realizing the needs of cultural heritage digitization, this study intends to 
develop a comprehensive, one-stop digital information system in the form of a web 
application that stores and presents the diverse heritage information and material 
culture of Sarawak. The decision to develop a web-based application for Sarawak’s 
Digital Cultural heritage is partly due to the fact that such a platform has been 
considered to be of interest to cultural tourism providers as it is capable of presenting a 
large amount of information in an easily understood manner, in addition to increasing 
the accessibility to cultural heritage [15]. In addition, in order to design this system, the 
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Netnography method will be implemented to crowdsource cultural heritage data from 
the public.  

Digital crowd-outsourcing is based on the notion of gathering information from a 
large number of people through digital media [33]. The study by [34] found that by 
inviting the public to participate, users would devote their time to showcase their 
expertise by providing the information in that context. When asked about their 
motivation behind such commitment, the study found that self-satisfaction was 
apparently a sufficient incentive for their contribution. Digital crowdsourcing appears 
to serve as an advantage for cultural institutions to improve the quality of heritage data 
by utilizing the expertise and interests of the public [34], fostering public trusts and a 
sense of the importance of cultural heritage and its institution, and fostering a sense of 
public responsibility for the preservation of cultural heritage assets [35]. Recognizing 
the benefits of public participation, the study also intends to apply the same concept, 
and be able to replicate the success of the study by Pramartha, Davis, and Kuan [36], 
which invited contributions through an online digital portal to benefit the younger 
generations of the Balinese community. 
 
2.2 Integrating UCD into Agile 

 
The Agile software development method is based on the idea of continuous 
improvement and rapid delivery. Agile focuses on meeting the needs of its customers 
by adapting to changes. Agile has been a popular development and project management 
because of the values on which it is based. What differs Agilefrom other development 
methodologies is that the evolution of project requirements and solutions in Agile is 
expected throughout the development process [37]. Another uniqueness t of Agile is 
the fact that the development tasks are broken down into small chunks and incremental 
improvements are made in different iterations.  

At a glance, UCD seems to contradict with Agile, whereby it spends a significant 
effort on research and analysis before the development phase, while Agile aims to 
deliver as quickly as possible in short iterations [6]. However, the two approaches share 
one similarity: end-user and customer-focused approaches. According to the Interaction 
Design Foundation, UCD is essentially an iterative process that focuses on the needs of 
users at every phase of the design process [38]. The UCD process consists of two stages. 
The first step is to identify target users, their needs, and expectations. The few common 
methods for collecting this information are through surveys and focus groups [39]. The 
second step is to conduct formal user testing to validate the effectiveness of the system 
prototype. In the second step, users would be asked to perform a few tasks and the 
evaluator would observe the interactions of users during the process. Toh et al., [40] 
stated that there are two approaches to UCD, namely a product-oriented approach in 
which design requirements are determined prior to the product creation, and a process-
oriented in which the designer sees the development process from a context of use 
perspective.  

The implementation of UCD in the design of digital heritage can be thought of as 
the influence of one of the areas of creativity proposed by Margret Boden called 
“combinational creativity” [41]. This form of creativity is dedicated to facilitating a 
combination of people’s creativity. Instead of reinventing the wheel, people can focus 
more on how to maximize the use of available resources, technologies, and information 
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in society [30]. In the context of software development, what Creative Computing is 
essentially concerned with is to produce a better-quality product. Hence this is where 
UCD fits into the whole concept.  

UCD is a well-established method used in software development for decades before 
the fame of the Agile framework took over. Although it is considered to have improved 
the usefulness and usability of the products, in exchange, there are cost-benefit trade-
offs [42]. The Agile method, on the other hand, is based on the assumption that the 
development costs, time and product quality are fixed variables. Therefore, to reap the 
benefits of both methods, we are integrating the user-focused UCD element into the 
Agile framework.  

Research on the implementation of UCD in the digital cultural heritage domain has 
been conducted in the past, including the domains of VR [43], AR [44], [45], [46], and 
digital libraries [47], [48]. In the case of Aytac [43], UCD methods have been applied 
holistically throughout the entire process of developing the VR application for the 
installation of Vrow Maria, with the aim of creating an engaging and rich user 
experience. By implementing the user-centric development of their AR tourism app, 
Williams et al.  were able to acquired user requirements from their initial domain 
analysis, interviews, and observations in advance of the iterative design prototyping 
phase [44]. Despite previous UCD implementations across digital cultural heritage 
domains, no known UCD research on the design of PWA’s digital cultural heritage has 
been identified. This would probably have been due to the lack of literature in the 
development of DCH-PWA itself.  

3   Methods 

3.1 Design 
 

The study employs an observational research design that focuses on a focus group 
approach to gather user requirements and design ideas for the Sarawak Digital Cultural 
Heritage Progressive Web App (PWA). The focus group approach has some similarities 
with the Participatory Design (PD) approach. PD involves  users in the design process 
[49], [50], [51], [52] but may also become non participatory in UCD [50]. The 
participation of users in this study only occurred during the requirement analysis and 
evaluation stages, but they did not become official members of the design team.  

A focus group approach through an observation study allows researchers to gather 
insights from users without the practical difficulties of other research designs such as 
experimental (i.e. experimental conditions and procedure). The focus group has been 
widely used by psychologists and sociologists since the 1940s [53] and subsequently 
adopted to other research domains due to its effectiveness in gathering data through 
informal discussions among specific groups of users. Although there are different 
variations in the focus group used by researchers in different fields of research, it is 
important to follow the established guidelines for determining the focus group 
participants, such as homogenous “status” as suggested by Carrey [54]. In this study, 
the focus group is based on the homogenous “status” criteria, such as age, educational 
background, occupation, and cultural interest. This focus group observational approach 
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allows researchers to better understand the user study process by observing the 
interactions of the participants. The goal of using a focus group observation study was 
for researchers to act as a guide for the participants throughout the user study process 
to ensure that any deviations could be managed [55]. In addition, researchers act as 
moderators and note-takers to facilitate the discussion of the focus group. An 
observational study with a focus group approach is appropriate because of its flexibility 
and the fact that the study does not necessarily need to be structured around a 
hypothesis.  
 
3.2 Participants  
 
Although there is no such thing as one-size-fits-all in determining the optimal number 
of participants in a user study [56], Jakob Nielsen stated that five participants will be 
able to identify more than 80% of the problems [57]. The key to this is to run as many 
affordable small tests as possible with that small number of participants.  

In this user study, five graduate students were recruited from Universiti Malaysia 
Sarawak (UNIMAS). Purposive sampling was utilized whereby all participants are 
selected because they fit a particular profile. In this study, the particular profile is an 
interest in cultural heritage. Purposive sampling is a technique that relies on the 
researcher’s judgment in the choice of study participants and their knowledge of the 
study [58]. The reason this study chose this sampling method is that, unlike the random 
sampling method that would seem easy at a glance, this method requires a probable 
sample size. For example, if our target participants were a group of researchers, the 
outcome of the study would be overwhelmingly biased, as the participants consisted 
only of a small number of master’s students who did not reflect the number of 
researchers in the sample frame or, to a certain extent, Sarawak researchers. In addition, 
the random sampling method would be neither time nor cost-effective. Both of which 
are against what Agile and UCD strive to be. 

Our participants are all-female master’s students with a mean age of 25 years old 
(SD: 0), 4 from the Faculty of Engineering, with no prior knowledge in Human-
Computer Interaction (HCI) or Interactive Design Principle, and 1 from the Faculty of 
Computer Sciences and Information Technology, with a background in design and 
development of different types of system.  The 4 participants were divided into groups 
of two to promote discussions among the members. The Computer Science participant, 
however, worked independently as she is quite familiar with the principles of mobile 
application design.  

 
 
3.3 Focus Group Procedures  
 
The user study was conducted in a workshop manner in order to optimize the 
participants’ engagement and discussion. Since this study involved human participants, 
there were legal and ethical responsibilities to adhere. All participants were provided 
with an informed consent form and were asked to read and complete the informed 
consent form prior to the study. The informed consent form provided  a summary of 
the evaluation plan, the evaluation protocol, the participants’ involvement and rights, 
the data collection procedure and usage, and other relevant ethical considerations 
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 The workshop began by informing the participants of the aim and general objectives 
of this research.  Each group was given a piece of paper consisting of a mobile phone 
frame to help them visualize how their proposed screen-by-screen design might look 
like when it is displayed on a mobile device. The participants were then given the 
following instruction:  

 
“Design a mobile application that stores and displays information on cultural 
heritage for public use. You can freely design the functionalities and features 
of the application without fixating on the technical development part, which 
requires the application to allow users to view the visual representation of 
cultural artefacts and to have textual information for users.” 

 
As the design process took place,  the participants were prompted with questions. 

Questions included, “Do you think this system would be useful? Why?” and “Who do 
you think would benefit from this system?”. They were also asked about the problem 
with the current or similar system which could possibly have an impact on user 
experience (UX), and how the proposed system will support potential users. 
Participants were asked to visualize the activities and interactivities of users with the 
proposed system. In addition, they were also told to be speculative in order to come up 
with innovative and useful design ideas for cultural heritage. They are free to discuss 
design ideas, such as better functionality or usability of the system. This kind of 
interaction with the participants will help them to conceptualize the system’s 
conceptual models from the user’s perspective. The conceptual model of the system 
details what the system looks like, what it can do, should do or behave based on the 
users’ ideas. The user conceptual model will help the development team to build the 
system’s image in the next phase of the Agile methodology.  Feedbacks on these 
processes will help further justify our research objectives. 

At the end of the workshop, three different designs of low-fidelity paper prototypes 
from conceived by each group. The outcome of this procedure identified the recurring 
features proposed by these users. 
 
3.4 Data Analysis  
 
The data collected from the focus group is the design artefacts in the form of low fidelity 
prototypes by the 3 groups. In addition, discussions that took place during the workshop 
were recorded to ensure that the researchers understood their rationale behind the 
design ideas.  

Data were analyzed by identifying the recurring and unique features proposed by 
each group. The design ideas of the participants were then translated into personas and 
user scenarios to further visualize the system’s conceptual model and its functionalities. 
A user persona is a powerful tool for supporting design thinking. It is a representation 
of a person with specific characteristics based on contextual data collected from a 
segment of the target group, in this case, the focus group study, with a narration of their 
relevant story and character description, which includes their names, personalities, and 
backgrounds [62]. Creating a user persona helps to clarify the “Must and Should Have” 
functionality and features of the application. From the user persona, a user story and a 
scenario can be created for each persona. The user story is one of the Agile’s key 
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components. As the overall framework focuses on putting users at the center of the 
design, the user story helps to create a simplified description of the required software 
features while describing the value it would give to users [63]. The user story is 
formatted as such, “As a [persona]. I [want to], [so that].” This simple sentence 
identifies the persona, their goal, and the purpose behind it. A software called Trello 
was utilized as a Kanban board to present the stories. From the user stories, scenarios 
were created of how the users use our system, their motivations, the problems they 
faced that the system might be able to solve, and the possible ways to achieve users’ 
objectives [64]. These scenarios can be presented in a pictorial form or an illustration 
to make them more descriptive. A user scenario is an important tool in UX as it helps 
to nurture user empathy by not only understanding their goals, behaviors, motivations 
but also their pain points. The design ideas were also transformed into a use case before 
moving to the next phase. The use case diagram provided a general description of how 
users would interact with the system. 
     In addition, the participants' design ideas and core functionalities were compared 
with design principles to assess whether the product of the creative process not only 
met the users’ requirements but also adhered to design guidelines and principles. 
Subsequently, these design ideas were transformed into a wireframe design to further 
develop and evaluate the initial look and feel of the final product.  

4   Results & Discussions  

Fig. 2. – Fig. 4 shows the findings of the focus group procedures and Table 1 
summarizes the features of the proposed design ideas. 

 
 

 
 

Fig. 2. Team 1 screen-by-screen design idea 
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Fig. 3. Team 2 screen-by-screen design idea 
 

 
 

Fig. 4. Team 3 - the 5th participant’s design idea. 
 
The user study that incorporated potential end-users into the primary stage of 

software design is based on the intention to produce better-quality, customer-focused 
products. Tetteroo et al. proposed that end-users should be able to create and adapt 
system design to their preferences, or at the very least, be very closely involved 
throughout the design and development process so that the end product can satisfy their 
needs [59].  

Based on the findings,  there were recurring design ideas from the three Teams.  All 
teams contend that the application must be straight forward and navigable. The teams 
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envisioned that heritage artefacts would be grouped together and viewed as a list. This 
is to make it easier for users to browse the data. The proposed lists reflect a mosaic, 
multilinear arrangements in which tiles can clearly represent collection categories 
without users having to contemplate on scrolling [60]. This proposed design is expected 
considering Campbell et al., [32] also states that the multilinear arrangement is 
considered to be the most renowned principle of spatial arrangement for object 
collections in digital collection interfaces. 

 
Table 1. Summary of the design ideas. 

 
Team 1 • The overall design of the application must reflect Sarawak’s cultural 

aesthetics.  
• The design of the application must be simple and aesthetically pleasing. 
• The application must be straight forward and easily navigable. 
• The application must provide as many visual representations as possible in 

the form of images and videos. 
 

Team 2 • The application must provide a bilingual option. 
• The application must allow users to request for feedback / allows user to 

interact with the system. 
• The overall design of the application must reflect Sarawak’s cultural 

aesthetics. 
• The application must provide as many visual representations as possible in 

the form of images. 
• The team prefers pop-out information rather than a screen-to-screen display. 
• Includes a collapsing menu / hamburger menu icon that allows users to easily 

access menu items. 
 

Team 3 • The application must support the contribution of users to cultural 
information. 

• The application must be straight forward and easily navigable 
• The application must allow the user to register in order to filter and 

authenticate the information provided. 
• The application must allow the user to interact with the system 
 

 
In addition, Team 1 and Team 2 proposed the need for visual representations in the 

form of images or videos in the system. Visual representation is of equal importance in 
the relay and presentation of information on cultural heritage. Based on a survey 
conducted by Windhager et al., [61], most of the cultural heritage collections are 
represented as images. Both recommendations for listing objects in categories and 
images allow users to interact with digital collections by giving them the opportunity 
to view collections from a different perspective: collection overview, multi-object 
previews, and single-object previews [33]. The overview of the collection is not 
necessarily represented in graphical object representation, but instead, it can be a text 
that represents the high-level structure of the collection.  Users would then encounter 
multi-object previews that would often display a group of objects in thumbnails in the 
form of lists,  grids  or mosaics.  The specific visualization of the object would then be  
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Fig. 5. The persona of a casual user (Alice) and a serious user (Kassim)  
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presented in a detailed preview of a single object. This detailed representation is usually 
accompanied by a textual description. 

However, there were also important design ideas proposed by particular teams. Team 
1 emphasized on having a simple and aesthetically pleasing design. This an important 
factor for a web application so as to not distract users from the important features of 
the application, namely the cultural heritage information. In terms of the aesthetics, 
Team 1 added that the aesthetics should reflect Sarawak’s culture. This preference for 
Sarawak cultural aesthetics is also stated by Team 2.   

Another important feature proposed by Team 2 is the bilingual option. Taking note 
of the fact that not all users may be proficient in the English language, Team 2 contends 
that users should be allowed language options when engaging with the application. This 
is an important design consideration to achieve the objective of a user-focused end 
product. 

In addition, Team 3 put forward an interesting design idea that is the system should 
involve the users’ engagement and participation in providing cultural heritage 
information. Team 3 proposed that the system should allow users to create an account 
with the application, which would then enable them to contribute their own cultural 
heritage data. When asked about the reliability issue that arises along with this function, 
the participant then referred to the role of the digital cultural heritage system in carrying 
out its own validation. The idea of inviting the public to participate in cultural heritage 
is not something foreign within the domain. In a sense, this proposed design would 
make it possible for the system to digitally crowdsource data from the public. 

 The similarities were used to construct user personas. Fig. 5 shows two primary user 
personas that were created based on the two identified types of users A casual user and 
a serious user.  
Examples of the user stories based on the personas are as below:  

“As a casual user, I want the app to be the ultimate one-stop cultural heritage 
information centre for Sarawak, so that people do not have to go through multiple 
sites painstakingly and search for comprehensive heritage information” 
 “As a <serious user>, I would like the heritage application to receive a public 
contribution so that the GLAM institution will no longer be limited to an only 
exclusive group of people”  

 

 
 

Fig. 6. A scenario depicting how Alice (a casual user) is curious to find information about 
material culture and is frustrated that no links and pages on the internet are reliable enough for 
her to refer to it. 
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Fig. 6 is an example of a user scenario for our system.  
Fig. 7. An example of a use case diagram on how users would interact with the 

system.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 7. The Use Case diagram of users’ interaction with the system 
 

 
 

Fig. 8. High-fidelity wireframe for Sarawak Digital Cultural Heritage PWA 
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Data obtained were further conceptualized by designing the wireframe of the system 
(Fig. 8).   

After conducting the user study, a number of key challenges in involving the end-
user as participants were identified. in these substantive and observable processes. 
Firstly, support in the design of interactivity must be provided to the participants. Since 
a design guideline known to the participant was yet to be established in the creation of 
their own solutions [59], the process of finding solutions seemed to be unstructured, 
resulting in vague and less meaningful design ideas. The way in which to support this 
should be further investigated in order to continue with the involvement of end-users 
in the development process. Another challenge that needs to be addressed is the socio-
technical approach to development for end-users mentioned in Tetteroo et al.’s study 
[59].  

Since the concept of combining Agile with UCD is designed to cater to both users 
and developers at the same time in order to ensure that the end-product is user-focused 
through continuous improvements and rapid delivery by developers, users and 
developers should not be treated as two separate entities. Instead, in the UCD-Agile 
development spectrum, the developers and users should be able to switch between roles 
depending on the context. As one of the usability issues is the common gap between 
designers' and users' mental models, this could bridge the gap and create a system’s 
model that results in an application that fits user needs and is easy to understand and 
use.    

5   Conclusion  

The aim of this study is to conduct a user study that will provide insight into how 
Sarawak’s digital cultural heritage web-app would be designed by end-users. The study 
demonstrates the integration of the UCD element into the Agile development 
framework. In the study, users were asked to come up with a paper prototype design on 
the basic functionalities of the application and the overall design. Their designs will 
then become the basis for the design and development of the app in the next stage. The 
findings of this user study revealed a number of similarities in design ideas, namely the 
idea of an aesthetically pleasing and simple design to minimize the cognitive load on 
users, straight forward navigation to ensure that the app is intuitive and understandable, 
and the emphasis on visual representations. These similarities in design ideas act as a 
basis in the design of the Sarawak Digital Cultural Heritage Information System.  
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