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Abstract. The aim of this paper is to present the overview of cultural learning 
in virtual heritage. In the past, works done on virtual heritage were mostly 
focused on replicating and visualizing heritage objects for presentation using 
virtual reality. However, accurate and realistic representation of heritage objects 
is not enough when it comes to cultural learning in virtual environment. This 
paper attempts to identify issues that impede cultural learning in virtual 
environment. In order to develop a virtual environment that is able to facilitate 
cultural learning, we argue that there is a need to understand what the end users 
really want to know when it comes to learning culture. We propose a thorough 
user study to be carried out at the beginning of virtual heritage project 
development and discuss the outline of our intended approach.  

Keywords: Virtual Heritage, Virtual Environment, Cultural Learning, Visual 
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1   Introduction 

Cultural heritage, by UNESCO (1972) definition, refers to monuments, architectural 
structures and sites which are of outstanding universal value from the historical, 
aesthetic, ethnological and anthropological point of view. Virtual Heritage on the 
other hand refers to works that involved replicating or visualizing cultural heritage 
entity using virtual reality [1].  

The initial motivation of Virtual Heritage research is to facilitate conservation, 
historical research, reproduction, representation and display of cultural evidence with 
the use of virtual reality. However, efforts have been made to shift the direction of 
virtual heritage research, from creating 3D models of heritage objects merely for 
display to creating a virtual environment that is able to facilitate the teaching and 
learning of culture [2]. It is suggested that the accumulation of 3D heritage objects in 
virtual environment is not supposed to be like a dead museum, but to enable users to 
feel and understand another culture [3].  

This paper intends to identify the issues that impede cultural learning in virtual 
heritage and proposed an action that would help to improve present condition. The 
rest of this paper is organized according to the following: Section 2 briefly presents 
the background study on virtual heritage domain; Section 3 discusses current issues 
for cultural learning in virtual heritage; Section 4 outlines our proposed approaches 
and discusses the reasons behind the proposal, and Section 5 presents the conclusion 
of this paper. 
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medium to present the 3D content to the users. Some of the researches in this domain 
focus on securing data validity and preserving its authenticity while transferring the 
3D heritage content between computer networks, archive system for the 3D heritage 
content created [14], and content retrieval [15]. 

Table 1 presents a short list of the various type of virtual heritage project. As we 
can see from the table, the type of projects in virtual heritage varies, ranging from the 
reconstruction of architecture building to the simulation of intangible heritage. 

Table 1. Type of Projects in Virtual Heritage 

Project Type Example 
Reconstruction of Historical Building 19th Century of Italian Theatre [16] 

Gassho-zukuri house [17] 
Reconstruction of Historical monument, relic 
or object of cultural value 

The Great Buddha Project [18] 
Anyang Xinyu Project [19] 

Historical site based on archeological finding DentroTrento Project [20] 
Roman Cologne Project [21] 

Historical site based on existing ancient town Ancient city of Hue, Vietnam [22] 
Simulation of the intangible heritage Royal Dance of Chu performed in Royal Palace of 

Zhongshan [10] 
Namaz Prayer performed in the Sergius & Bacchus 
Mosque [23] 

2.2   Research in Cultural Learning  

From literature review, we observe that there are five (5) important research areas 
when it comes to cultural learning in virtual heritage, as summarized by Fig. 2. The 
five (5) research areas are: 

• Navigation or wayfinding. 
• Interpretation of cultural heritage content in virtual environment. 
• Evaluation of virtual heritage project. 
• Cultural Presence in virtual environment. 
• Creation of meaningful content expressing cultural value in virtual environment. 

Research in navigation or wayfinding within the virtual environment is what we 
regard as a ‘classic virtual reality problem’ inherited by virtual heritage. Lots of 
works have been done in this area (with regards to virtual reality) and many suggested 
solution to the problems can be applied to the design of virtual heritage environment. 

Interpreting virtual heritage is another research area that focuses on the method of 
communicating cultural heritage content to the users to increase their awareness and 
enhance understanding of cultural heritage site [4]. There is also a need to define 
suitable evaluation method for virtual heritage environment since there has no 
satisfactory standard of methodology yet been developed [5].  

Cultural presence is another interesting area in virtual heritage research [5] that 
focuses on defining the elements that constitute cultural presence in virtual heritage 
environment. The last research area is the study to create meaningful content 
expressing cultural value.  
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3.1   Cultural Heritage Learning  

In order to understand what is required for cultural learning to take place, we need to 
understand the motivation for people to learn culture. Why do people go to the 
museum? Or why do people go to any historical places around the world? The 
motivation for people to learn culture is different from those learning formal 
academic subjects done in the classroom. They do not learn culture because they want 
to earn a degree or to get a passing grade. Most of the time, people learn culture for 
personal gain, with most of the time to satisfy their personal curiosity. 

Learning culture should not be treated in similar fashion as when ones learn other 
subjects. Cultural Heritage is not a static concept but is defined by the society in 
question [27]. The meaning of heritage evolves and is updated by subsequent 
generations [4]. A study conducted by Wedgwood [28] showed that cultural value is 
not only perceived by what ones can see, but also by what ones retained in the 
memory (i.e. what they remember about the past).  

The aim of cultural learning should be emphasized for historical and cultural 
awareness, directed to informal learning instead of mentally challenged. 
Unfortunately, many virtual heritage projects have taken the approach that is more 
towards pedagogical in nature. The design of the virtual environment is treated like 
designing a courseware or teaching plan, while the ‘learning part’ is evaluated as if 
someone is taking an exam – through memory recall. Example of memory recall are 
the use of Multiple Choice Question (MCQ) to gauge users understanding about the 
‘culture’ through their visit to the virtual environment, or puzzle game where users 
need to rearrange the jigsaw puzzle until it forms the correct image. More serious 
games include finding the answer to the clue given by a game master in order to 
proceed to the next level, where the answers to the clues is embedded within the 
environment or even more, from external resource such as books or the internet.  

3.2   Content Development Approach 

We observed that some virtual heritage projects were initially carried out for 
preservation purpose. It is only when the recreation of the past has been completed 
that the developers start to think how the 3D environment could be used for cultural 
learning. As the result of this approach, users are left out from the development cycle. 
They only function as the consumer of the product, but not part of the development 
process. 

Hence there is an issue that the existing virtual heritage projects are still not able to 
provide for cultural learning. One of the suggested reasons for this is that the users do 
not feel as if they are connected to the past.  It is recommended that in order for the 
users to feel the past, the virtual environment should: 

• look realistic, 
• have engaging activities, and 
• utilizes multi-sensory interaction (e.g. visual, haptic, audio). 

Could it be possible the reason that the users could not feel connected to the past is 
because there is not much information for them to comprehend? Or the kind of 
information that they are looking for is not provided? The analogy of this assumption 
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is like having someone looking for information over the web. By visiting an exciting 
looking website but with no relevant information or with not much information will 
make the users leave feeling that his search is unfulfilled, not matter how interesting 
the website is constructed. 

The same thing goes with the development of virtual heritage project. At the 
moment, the decision on what the users should see and know is based on expert 
assumption (i.e. archeologist, historian and 3D designer). From the literature review, 
almost none of the papers actually discussed having asking the actual users of the 
system (museum visitors or general public interested in ancient history) what they 
really want to know when it comes to cultural learning. Most works carried out 
mainly based on user survey of a completed project. To our knowledge, no proper 
user study has been made prior to project commencement.  

There is however, one interesting work that includes users as part of project 
development. Rahaman et al. [26, 29] proposed a new non-linear interpretive 
framework that incorporates multiplicity of viewpoint. An online platform was 
developed to allow multiple users to share their experience and memories of a 
recreated historical site. Although users are included as part of the process, the users 
only get to feed their interpretative view of the historical site only AFTER the 
historical site has been reconstructed (in this case, it is the 3D view of Sompur 
Mahavihara, in Bangladesh). This approach is quite different from what we would 
like to propose where users’ view are taken into account at the very beginning of the 
project.  

3.3   Every Culture Is Unique 

Since cultural heritage is defined by the society in question, it is important for us to 
know how that society perceives its own culture. Generalization that every culture is 
perceived as the same is no longer appropriate here. There are aspects that seem to be 
important to one culture but it is not to another. Vecco [27] highlighted that western 
philosophical approach regards ‘conservation manifests itself in the preservation of 
the historic monument’, while the oriental ‘tries to use the monuments to preserve the 
very spirit they present’. For example, to some culture, conserving heritage means 
preserving the very remains of the architecture, while to some other, preserving the 
knowledge and technique link to the creation of the architecture is more important 
than preserving the architecture itself.  

4   Proposed Approach 

From the issues discussed above and from the observation made from literature 
review, we conclude that there is a need for proper user study being carried out for 
virtual heritage project.  In order to develop a virtual heritage project that facilitates 
cultural learning, we believe that users should not be treated merely as the consumer 
of the product but as the shareholder of the project development.  Their view should 
be taken into account at the very early stage of any virtual heritage project 
development. Therefore, we proposed a comprehensive user study to be included as 
part of the process in virtual heritage project development.  



 

4.1   User Study 

The objective of this study
users. Our approach is bas
different things when it com
prior knowledge and their 
what kind of information 
important for us to captur
culture should be made of.
shown by Fig. 3): 

1. What kind of inform
cultural heritage learn

2. How the society perce

Fig. 3. Cultu

Fig. 4. Use

Cultural Learning in Virtual Heritage: An Overview 

y is to understand how cultural elements are seen by 
sed on the assumption that different users want to kn
mes to learning culture, based on their individual inter
association with the culture. Hence, in order to determ
should be incorporated in the virtual environment, i

re everyone’s view on what they perceive and expec
. In order for us to do that, we would like to identify 

mation that the end users want to know when it comes
ning? 
eives a particular culture? 

 

ure and Heritage study from end user perspective 

 

er study in cultural learning in virtual heritage 

279 

the 
now 
rest, 

mine 
it is 
ct a 
(as 

s to 



280 N. Ibrahim, N. Mohamad Ali, and N.F. Mohd Yatim 

Fig. 4 shows how our research fit into current research direction. It is our intention 
and hope that the result from this study to be used to complement the three important 
researches areas described in section 2.2: Identifying elements of cultural presence, 
complementing existing heritage interpretation model and providing guideline for 
content creation. 

For this study, we plan to conduct in depth interview. Interview is chosen as the 
data gathering method because it gives us the opportunity to probe for more detail and 
specific answer from the respondents. 

Type of questions to be asked to the respondent will be based on the following 
objectives:  

Objective 1: Finding out the respondent knowledge about … 
Objective 2: Finding out what the respondent would like to know more about… 
Objective 3: Finding out the elements that the respondent thinks are important, if 
s/he wants to promote the culture to others.  
 

Each of the questions asked will be based on a specific cultural heritage object, for 
example, architecture, monument or historical relic.  

4.2   User Groups 

We have identified 4 user groups as the respondents for this user study, as follows: 

1. Expert:  someone who have an in-depth knowledge about a particular culture.  
2. Ethnic: the ethnic belongs to the culture under study.  
3. Non Ethnic: people who live within the community long enough to understand 

the culture under study. 
4. General Public: anybody picked at random. 

As for our research, since Budaya Melayu or Malay Culture is chosen as our case 
study, the expert group will consists of those who have in-depth knowledge in Malay 
Culture, and also those who work in preserving the heritage with regards to Malay 
Culture (e.g. museum curator). The ethnic group will be the Malays (Bangsa 
Melayu). The non ethnic group will consist of any other races that have been living 
closely with the Malay community (in our case, we anticipated that the non ethnic 
group will mostly comes from the Chinese and the Indian races).  

The general public group is a special group targeted to study people perception 
about learning another culture that they do not know anything about. In this study, the 
general public will be represented by two groups of user: 

• People living outside Malaysia who have no prior knowledge about the Malay 
Culture, and 

• Malaysian people, whom we will ask about another distant culture that we hope 
they never have heard of, for example, the Mayan Culture. 

The reason why we need to gather data from these four different groups is because 
each of this group represents different set of user’s needs and requirements, and data 
gathered from each group will complement each other. Expert view might provide 
guideline of what a particular culture should have. Even though experts have a deeper 
understanding and knowledge of a specific culture, they might dismiss anything that 
seems trivial as not important, and hence not including it in their answers. The ethnic 
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