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Understanding User Perceptions on Usefulness and 
Usability of an Integrated Wiki-G-Portal 

Yin-Leng Theng, Yuanyuan Li, Ee-Peng Lim, Zhe Wang, Dion Hoe-Lian Goh, 
Chew-Hung Chang, Kalyani Chatterjea and Jun Zhang 

Nanyang Technological University  

Abstract. This paper describes briefly the design rationale and philosophy of 
our implementation of a Wiki-G-Portal project, integrating Wikipedia, an online 
encyclopedia, into G-Portal, a Web-based digital library, of geography re-
sources. Initial findings from pilot study seemed to suggest positive perceptions 
on usefulness and usability of Wiki-G-Portal, as well as subjects’ attitude and 
intention to use Wiki-G-Portal. The paper concludes with recommendations for 
further work.  

1   Towards Community-Based Geospatial Digital Libraries 

In addition to addressing text-based attributes, special subject-based digital libraries 
(DLs) such as geospatial DLs, have also emerged focusing on location-based attrib-
utes. However, current implementations of geospatial DLs concentrate much on con-
tent creation by designers/developers/content providers mostly for the purposes of 
education. For example, the Alexandria Digital Earth Prototype System [14] provides 
students with “learning spaces”, personalized collections of geospatial resources 
relevant to one or more concepts or hypotheses. Through the process of exploring, 
manipulating and interacting with the resources in these learning spaces, students’ 
scientific reasoning skills in geography may be cultivated. QUIZIT [18] and PILOT 
[3] provide a Web-based environment for testing and grading. In another project, 
PAPER [16] adopts a “bottom-up” approach in which students are first assisted with 
examination preparation. As students explore examination questions and solutions, 
PAPER provides related higher-level concepts for them to investigate, allowing them 
to draw associations between various geographical issues and developing their rea-
soning skills. 

Although geospatial DLs are beginning to play key roles in education, especially 
in the provision of information to learners, there is a lack of systematic support in 
ensuring that geography resources are continually being monitored and updated. This 
is far from desirable, since within the classroom environment, DLs have the potential 
to be useful tools for active learning in which activities are characterized by active 
engagement, problem-solving, inquiry, and collaboration with others so that each 
student constructs meaning and hence knowledge of the information gained [11, 12]. 
Consider for example, a group of high school students working on a course project. 
Typical activities would require these students to acquire content from the teacher, 
gather reference materials from the library or other sources such as the Web, compile 
and make sense of all the available information, synthesize content, write the project 



report and submit the completed project for grading. Here, DL services could be 
designed to support the activities of these students. An integrated work environment 
for example, could allow students to collaboratively retrieve and store personal and 
group information objects relevant to the task at hand. Such a DL would therefore 
depart from the traditional role of providing easy access to digital content, and instead 
become an integral part of the learning process.  

Despite such potential, many systems still offer basic levels of support for educa-
tional services, and users typically encounter one or more of the following problems: 
 Content access is a separate task from other applications. Although advanced 

features for searching and browsing are available, DLs provide, at best, limited 
support for sharing the retrieved content to other applications that support learn-
ing [1]. Exceptions are query and data dissemination services through various 
protocols such as Z39.50 [10] and OAI [7] but these are usually between other 
DLs instead of with an integrated learning environment. 

 DLs are not designed to cater to the needs of different learning activities. Instead, 
they excel at generic tasks such as cataloging/classifying content and metadata, 
searching and browsing. Thus, activities such as laboratory experiments and field 
studies that need to use the services of a DL must be tailored to its capabilities. 

 DLs are often not designed to meet the learning needs of individuals or groups. 
They are rather created as a generic collection of services for their target user 
populations at large. Support for individuals or sub-groups within these target 
populations requiring specialized services or content are typically lacking. 

 Single-user delivery of information. In DLs that support personalization, content 
is accessed and manipulated individually via personalized workspaces. One 
common side effect of this feature is that users are often unable to share their 
findings with other users. Thus while individual learning can be supported in 
such DLs, collaborative group-based learning becomes more difficult. 
Nevertheless, DLs are evolving from being static repositories of information in 

which access is limited to searching and browsing, to more subject-based DLs offer a 
greater array of services. These include giving users new ways to access, interact and 
manipulate content including annotations, workspaces and user content contributions, 
and towards a growing trend in recent years of community-based, participatory sys-
tems.  

Drawing upon the success of Wikipedia (http://www.wikipedia.com; retrieved 30 
June, 2006), a community-contributed/moderated online encyclopedia, this paper 
describes our implementation of Wiki-G-Portal, an integration of Wikipedia into G-
Portal, a Web-based digital library, of geography resources. A pilot study was con-
ducted to understand the usefulness and usability of such a system, and the viability 
of users’ acceptance towards more community-based geospatial DLs, when compared 
to current implementations of geospatial DLs.  

 
Outline of paper 
The remaining sections of this paper are structured as follows.  

Section 2 presents design rationale and philosophy of our implementation of an 
integrated Wiki-G-Portal. Section 3 reports the pilot study conducted to understand 
user perceptions of the usefulness and usability of the Wiki-G-Portal for the purpose 



of investigating a community-contributed approach for geospatial DLs. Results and 
analyses are described in Section 4. Finally, Section 5 discusses study results on the 
need for more community-based geospatial DLs, and concludes with recommenda-
tions for further work.  

2  Our Implementation of an Integrated Wiki-G-Portal 

In this section, we briefly revisit our previous work on G-Portal, and explain the 
design rationale and philosophy of Wiki-G-Portal, an integration of Wikipedia into G-
Portal, so that their methods and findings can provide a background for the pilot 
study conducted. 
 
2.1   About G-Portal 

G-Portal [8] is an on-going DL project at the Centre for Advanced Information Sys-
tems in Nanyang Technological University (Singapore). The aims of the project in-
clude identification, classification and organization of geospatial and geo-referenced 
content on the Web, and the provision of digital services such as searching and visu-
alization. In addition, authorized users may also contribute resources so that G-Portal 
becomes a common environment for knowledge sharing. G-Portal resources are de-
fined as Web content, annotations and metadata. 

G-Portal also provides a platform for building applications that use geospatial 
and geo-referenced content. This is achieved through projects which are user-defined 
collections of related resources. Resources within projects are further organized into 
layers which allow finer grained organization of content. Resources within a project 
are visualized using either a map-based interface or a classification interface. The 
map-based interface displays resources with spatial attributes. These include coun-
tries, rivers and mountains and their associated content (for example, identifying a 
particular climatic region on a map). Navigation tools such as zoom and pan are pro-
vided for users to browse the map. In addition, project layers may be shown or hid-
den, changing the visibility of the associated resources. Resources without spatial 
attributes are displayed using the classification interface which categorizes and pre-
sents resources using project-specific classification criteria. The map and classifica-
tion interfaces are synchronized so that when a resource on one interface is accessed, 
related resources on the other interface can be displayed.  

In addition, G-Portal offers a suite of tools for supporting geography and earth 
system science education. An important component in G-Portal is the personalized 
project space [6] that can be used to support individual and group-based learning 
activities. In a field study, a common type of learning activity in geography, for ex-
ample, users have the flexibility to create, access and manipulate personalized con-
tent, and this we believe, is a step towards better integration between DL content and 
learning activities. 

 
2.2   About Wikpedia 

Wikipedia (http://www.wikipedia.com) is a successful online encyclopedia that is 
gaining attention and users in recent years. It represents a rich source of entries re-



lated to geography that encourages community sharing and editing of information 
contributed. At the writing of this paper, Wikipedia has 44 sub-categories under the 
geography category, and at least another 600 sub-categories at the next level. In con-
trast to the anarchic Web in which non-reviewed Web pages are questioned on their 
authenticity and authority, each geography entry or article in Wikipedia is jointly 
authored and edited by a group of Wikipedians from different parts of the world.  

2.3   Design Rationale and Philosophy: An Integrated Wiki-G-Portal 

With so much knowledge embedded in Wikipedia, it presents an interesting test-bed 
for geospatial DLs such as G-Portal to investigate whether community-contributed 
resources like the Wikipedia can enhance geospatial DLs.  

Integrating Wikipedia into G-Portal brings about complementary benefits. Firstly, 
Wikipedia has a large metadata collection accompanying Web content resources that 
are constantly updated and moderated by a community of users, thus ensuring high 
quality of resources.  

Secondly, G-Portal provides several important features essential to DL users but 
found lacking in Wikipedia, While Wikipedia has strong system features for users to 
edit entries, DLs generally have better support for tracking information of interest to 
each user or a group of users. For example, G-Portal allows metadata records to be 
selected into different groups known as projects, and each project is designed that can 
be catered to the learning needs of one or more users. As a result, users are empow-
ered to use G-Portal to access the metadata of Wikpedia entries, and further organize 
them to suit their learning purposes. For example, one can create a G-Portal project 
consisting of metadata of both Wikipedia and non-Wikipedia content for some geog-
raphy learning activities.  

Thirdly, in addition to the classification-based interface in Wikipedia, G-Portal 
also provides the map-based interface to view and query metadata records in each 
project, addressing diverse needs of users who are more visual learners. 

 

2.4   Implementation of Wiki-G-Portal 

The implementation issues involved in Wiki-G-Portal represent a very much unex-
plored area in interoperability. Much DL interoperability research focuses on integra-
tion among DLs, and not on dealing with standardization efforts for metadata repre-
sentations such as Dublin Core [5], and protocols for sharing and querying metadata 
records, for example, OAI [9] and Z39.50 [13]. In contrast, Wikipedia’s current de-
velopment is concerned with content construction and content review activities in-
stead of integrating with other systems.  

Wiki-G-Portal illustrates integration between DLs and non-DLs, and this imple-
mentation is made possible using a reverse proxy  (see 
http://en.wikipedia.org/wiki/Reverse_proxy; retrieved 30 June, 2006), which is a 
virtual mirror of Wikipedia. This approach takes a URL request for a Wikipedia page 
and forwards it to the actual Wikipedia server to receive the corresponding HTML 
page. As part of the reverse proxy, a filter is also developed to add appropriate G-
Portal links to the received HTML page if the request concerns a country or a city 
entry before the page is returned to the client of reverse proxy. The filter also modi-



fies all links in the HTML page by their proxy links to ensure that further browsing 
from this page will also involve the reverse proxy.  

Using this reverse proxy approach in Wiki-G-Portal, users can create own per-
sonalized projects, and bookmark useful Wikipedia resources by creating metadata in 
G-Portal projects. Resources can be classified into different categories. Users can also 
locate geographical resources, such as cities and countries, using the map interface. 
Users can also define new resource types and create new resources. Further, they are 
free to give ratings and comments to the resources through G-Portal’s review module. 
Interested users can also try out Wiki-G-Portal at 
http://gportal.cais.ntu.edu.sg/GPortal/index.html.  

3   Pilot Study 
3.1   Aim and Objectives 

The pilot study aimed to gather initial feedback on the Wiki-G-Portal system to un-
derstand users’ perceptions of usability and usefulness of integrating Wikipedia into 
G-Portal.  

In this paper, we refer to usability as defined in ISO 9241-11 as “the extent to 
which a product can be used by specified users to achieve specified goals with effec-
tiveness, efficiency and satisfaction in a specified context of use”. Davis et al. [4] 
define perceived usefulness as “the degree to which a prospective user expects the 
target system to be free of effort”.  

Usefulness, on the other hand, refers to measurements in reference to system 
specifications and the extent of coverage of end-users’ tasks supported by the system, 
but not on end-user performance testing. Davis et al. [4] see perceived usefulness as 
“the prospective user’s subjective probability that using a specific application system 
will increase his/her job performance”. 

This pilot study was designed as a precursor to a bigger study to measure per-
ceived usability and usefulness taken as good estimates to “attitude”, “intention to 
use”, leading to “actual use”, based on the well-established Technology Acceptance 
Model (TAM) [4]. TAM states that the intention to use is determined by perceived 
usefulness, and perceived ease of use of the system, which will lead to actual use. 
External variables, vary from system to system, could be due to a couple of other 
factors such as tool functionality, intrinsic motivation, task-technology fit, etc. [17] 
(see Figure 1). 
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Figure 1. Technology Acceptance Model (TAM) 
3.2  Experimental Protocol 

Two sessions of three subjects each were carried out in a specially designed usability 
lab to provide a consistent environment for usability evaluations. Each subject was 
given a computer in each of the three rooms with Internet facilities to access the Wiki-
G-Portal. The sessions took approximately two hours with the subjects carrying out 
six tasks. The subjects were asked to think aloud, and the sessions were captured 
using the Morae software (see http://www.techsmith.com/morae.asp).  

 
Profiles of Subjects 
The six subjects recruited were frequent Wikipedia users, and they were undergradu-
ates at a local university, proficient in the use of the Internet and computers.  
 
Suite of Tasks 
A suite of six tasks was given for the subjects to work on as they used the Wiki-G-
Portal system:  

a. Browse Wiki-G-Portal resources (wiki cities and wiki countries1). Compare 
the metadata resource with the actual Wikipedia content. 

b. List five cities in UK with area above 50 square kilometers. 
c. List five cities in UK with area below 50 square kilometers. 
d. Create five new resources in the “River” resource type. 
e. Classify them to different categories, eg, “By Continent”, “By Country”, etc. 
f. Check the river resources created by other users, give ratings and comments. 
 
Figures 2 – 4 show interaction sessions of a subject browsing, comparing, updat-

ing or rating metadata resources, as captured using Morae.  
 

 

                                                           
1 These are metadata records of city and country articles from Wikipedia created in Wiki-G-

Portal. 

Classification-based 
interface Map-based  

interface 



Figure 2. A Subject’s Interaction Session with Wiki-G-Portal Browsing  
Resources in G-Portal. 

 
Figure 3. A Subject’s Interaction Session with Accessing Wiki Resources from  

Wiki-G-Portal . 
 
 

 
 

Figure 4. A Subject’s Interaction Session with Wiki-G-Portal Comparing, Updating 
or Rating Metadata Resources 

 
 

Survey Instrument 
After completing the tasks, the subjects were then asked to complete a survey instru-
ment which consisted of closed questions in which users were asked to comment 
using a 5-point Likert scale, and open-ended questions on advantages and disadvan-
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G-Portal 

Wikipedia resources 
accessible from Wiki-
G-Portal 

Metadata 
resources 
information  

Rating options 



tages. The detailed questions will be discussed in the next section when we report the 
findings and analyses. 

4   Findings and Analysis 

4.1 Tool Functionality 
Tool functionality refers specifically to the perceived ability of Wiki-G-Portal to pro-
vide flexible search and retrieval to geography resources. Eight statements (labeled 
Statements #1-8) were then formulated under the “tool functionality” factor. Table 1 
shows subjects’ responses to statements on “tool functionality”, ranging from 
“strongly disagree (SD)” to “strongly agree (SA)”, with the numbers representing the 
number of subjects who selected the response. 

Positive responses indicated that Wiki-G-Portal was easy to use, with reasons 
such as: (i) it was easy to browse resources from both the map interface and the re-
source list; (ii) Wikipedia page URLs provided in Wiki-G-Portal resources were help-
ful to link to related Wikipedia web pages; (iii) it was easy to read resources in Wiki-
G-Portal; (iii) the map interface was helpful in locating geographical resources (e.g. 
cities, countries) easily; (iv) the bookmarking was helpful and easy to use; (v) good 
organization of resources into categories; and (vi) the review module, showing sub-
jects’ opinions to the resources, was easy to use.  

In contrast, negative responses seemed to point out that it was not easy to search 
a resource on the map if the resource location was not known to the user. In addition, 
Wiki-G-Portal resources were not well-organized, for example, due to an encoding 
problem, unrecognized characters might be contained in the resources. Another com-
ment from an expert in geography indicated that the map interface was not an added 
value. The bookmarking procedure was tedious, and subjects needed to key in the 
attributes’ values manually. It would be better if the system was able to automatically 
extract useful information from the bookmarked page when the URL was provided. 

 
Responses  

Statement 
 

SD D N A SA 

1. It is easy to browse resources in Wiki-G-
Portal. 

  1 4 1 

2. It is easy to find related data for a particular 
resource in other websites (eg. Wikipedia). 

 2  3 1 

3. It is easy to read resource contents in Wiki-
G-Portal. 

  1 4 1 

4. I find the map interface helps me to locate 
geographical resources.  

  1 2 3 

5. It is easy to bookmark useful data into Wiki-
G-Portal projects. 

  1 5  

6. It is easy to organize resources into different 
categories. 

   6  

7. I find the review module (ratings and com-
ments) gives direct indication of the good-
ness of resources. 

   6  



8. I find that the look (e.g. colour, layout, 
design) of the interface important. 

   4 2 

Table 1. Responses to “Tool Functionality” 
 

4.2 Intrinsic Motivation 

Intrinsic motivation refers to users’ experience of “perceived helpfulness and enjoy-
ment”. Two statements were asked: (i) “I find it helpful using Wiki-G-Portal for 
searching Geography resources” (Statement #9); and (ii) “My experience in using the 
Wiki-G-Portal is pleasant” (Statement #10).   

For Statement #9, 4 out of 6 subjects agreed that Wiki-G-Portal was helpful for 
locating geography resources. They found Wiki-G-Portal friendly to use, and that the 
world map was helpful in locating geography resources. The 2 subjects who were 
“neutral” in their responses thought the map-based interface was not so easy to search 
for a resource on the map since the resource location might not be known to the user. 

All 6 subjects thought their experiences using Wiki-G-Portal were pleasant 
(Statement #10), as it was easy to learn to use, and they were able to find the correct 
way within a short time.  

4.3 Task-Fit Technology 

Two statements were formulated under the “task-fit technology” factor: (i) Wiki-G-
Portal is suitable for Geography studies (Statement #11); and (ii) Wiki-G-Portal is 
suitable for bookmarking useful webpage contents (Statement #12).  

All 6 subjects (2 “strongly agreed”; 4 “agreed”) commented that Wiki-G-Portal 
was suitable for geography studies. Five subjects (1 “strongly agreed”; 4 “agreed”) 
felt that the bookmarking function in Wiki-G-Portal was well-designed, and was suit-
able for bookmarking useful webpage contents. However, 1 subject thought that the 
bookmarking procedure was tedious, and that the Wiki-G-Portal should be improved 
to provide a more intelligent bookmarking function. 

4.4 Perceived Usefulness 

In “perceived usefulness”, Table 2 shows subjects’ responses to the four statements 
asked (statements #13-16). In general, the subjects felt that Wiki-G-Portal was useful 
and helped them to accomplish the tasks effectively and efficiently. 
 

Response Statement 
 SD D N A SA 

13. Using the Wiki-G-Portal would make it easier to carry 
out Geography study. 

   5 1 

14. Using the Wiki-G-Portal would enhance my effective-
ness during Geography study.  

   5 1 

15. Using Wiki-G-Portal during Geography study would 
enable me to complete my tasks more quickly.  

  1 3 2 

16. I find the Wiki-G-Portal useful for Geography study.     5 1 



Table 2. Responses to “Perceived Usefulness” 
 
However, subjects commented that the Wiki-G-Portal resources did not provide 

enough information, and they needed to refer to Wikipedia for detailed information.  

4.5 Perceived Ease of Use 

Three aspects of “perceived ease of use” examined were: (i) finding it easy to get the 
Wiki-G-Portal to do what I want to do during Geography study (statement #17); (ii) 
finding it easy to learn to use Wiki-G-Portal (statement #18); and (iii) finding Wiki-G-
Portal easy to use (statement #19). 

Two subjects (1 “strongly agreed”; 1 “agreed”) commented that it was easy get-
ting Wiki-G-Portal to do what they wanted it to do during Geography study, with the 
other 4 subjects thought it was alright, giving a “neutral” response. 

In terms of learning how to use, 5 out of 6 subjects (3 “strongly agreed”; 2 
“agreed”) commented that they learned how to use Wiki-G-Portal quickly but 1 sub-
ject disagreed. However, in general, Wiki-G-Portal was perceived as easy to use by 5 
subjects (1“strongly agreed”; 4 “agreed”), with 1 subject giving a “neutral” response.  

4.6 Attitude 

A user’s attitude is defined as his/her belief about the consequences of using Wiki-G-
Portal. All things being equal, Davis et. al [4] argue that people form intentions to 
perform behaviors toward which they have a positive attitude.  

Responses to the “attitude” factor were generally positive as indicated by: (i) It is 
a good idea to use Wiki-G-Portal for Geography study (statement #20); and (ii) I like to 
use Wiki-G-Portal for Geography study (statement #21). 

All 6 subjects (1 “strongly agreed”; 6 “agreed”) thought it was a good idea as the 
experience when using the Wiki-G-Portal was pleasant. As for liking it enough to use 
Wiki-G-Portal for Geography study, 4 subjects (1 “strongly agreed”; 3 “agreed”) 
indicated positively. Two subjects giving a “neutral” response, however, thought the 
system could be further improved. 

4.7 Intention to Use 

Finally, “intention to use” responses showed that 5 out of 6 subjects (2“strongly 
agreed”; 3 “agreed”) would like to use Wiki-G-Portal for geography study in the fu-
ture. However, 1 subject was willing to use Wiki-G-Portal in the future provided Wiki-
G-Portal has more resources in terms of higher quantity and better quality. 

4.8 Discussion on Subjects’ Experiences with Wiki-G-Portal 

Findings from the pilot study were positive in suggesting that Wiki-G-Portal was easy 
to learn and had a user-friendly graphical user interface. The map-based interface 
provided users a convenient access when they only roughly knew the location of a 
geography resource but not the resource name. Some felt that the Wiki-G-Portal could 



be developed into a more efficient tool to search for that resource when compared 
with Wikipedia. Many useful features in Wiki-G-Portal were implemented, for exam-
ple, the classification module and the review module. 

However, the general consensus was that the “bookmarking” feature, though use-
ful, was tedious. The system could be improved by auto-extracting useful information 
for a web page, given the URL. Due to the large amount of data, loading Wiki-G-
Portal took too long. Citing Google Earth as an example, the subjects thought the 
map-based interface could be further improved.  

Our results provided good insights on subjects’ positive perceptions on useful-
ness and usability of Wiki-G-Portal. As the evaluation statements were formulated 
based on TAM, the reasons for subjects’ perceptions on usefulness and usability 
could also be gleaned from subjects’ responses to other factors such as intrinsic moti-
vation, tool functionality and task-technology fit. Finally, responses to “attitude” and 
“intention to use” were also positive. 

Although this was a pilot study with only 6 subjects, findings seemed to suggest 
that perceived usefulness was more important in influencing “attitude” and “intention 
to use”, since subjects would be driven to adopt an application primarily because of 
the functions they performed [4]. The ease or difficulty of getting the system to per-
form those functions was of secondary relevance. 

5 Conclusion and On-Going Work 

G-Portal shares similar goals with existing geospatial DLs. For example, ADEPT [14] 
supports the creation of personalized DLs of geospatial information and but owns its 
resources unlike in G-Portal where the development of the collection depends mainly 
on users’ contributions as well as on the discovery and acquisition of external re-
sources (such as Wikipedia content). Our model is similar to DLESE although 
DLESE [15] does not support an interactive map-based interface or an environment 
for online learning. CYCLADES [2] provides a suite of tools for personalizing in-
formation access and collaboration but is not targeted towards education or the chal-
lenges of accessing and manipulating geospatial and geo-referenced content.  

In this paper, we present Wiki-G-Portal, built on top of G-Portal to explore a 
community-contributed approach to G-Portal by integrating with Wikipedia, and 
accessing the rich repository of resources it boasts. Findings from pilot study seemed 
to suggest that subjects’ perceptions on usability and usefulness on Wiki-G-Portal 
were generally positive, which seemed to concur with the positive perceptions to-
wards “attitude” and “intention to use”, as suggested by TAM.  

Further work involves carrying out a quantitative study with more subjects across 
different age groups for statistically-based results. 
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