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HDRS DEVELOPMENT METHODOLOGY 

Ontology Design 

In the execution of our approach, an ontology of Nigerian 
destinations was developed, which was a semantic representation of facts 
about five social attributes of major Nigeria destinations. Our 
conceptualisation of aN igerian destination is illustrated with the semantic 
graph shown in Figure 2. A conceptual taxonomy of Nigerian 
destinations was developed consisting of three class abstractions: City, 
Town and Village, with '!SA' relationships. The five social attributes have 
been modelled as properties of a destination using 'FeatureD[' 
association. The relationship between the different destination subclasses 
has been represented using 'PartOf' association , whereby Villages and 
Towns are conceived as extensions of specific City destinations. In order 
to promote ontological reasoning, semantic relationships that exist 
between different instances of specific social attribute classes have been 
modelled with the 'CloserTo' association. For example 'Hot Weather' is 
specified as symmetrically closer to 'Very Hot Weather' , in order to 
provide adequate basis for reasoning about entities represented in the 
ontology. The Nigerian City ontology was implemented as an Owl 
ontology using the Protege Ontology editor. The ontology consists of five 
disjointed classes namely: Destination, CrimeRate, Weather, Traffic, 
Status and Scenery. Three other classes: Town, City, Village were 
modelled as subclasses of Destination. The Ontology consists of facts 
about instances (represented as individuals in Protege) of 37 Nigerian 
cities and I 00 towns and vi II ages. 

Implementation Details 

The HDRS prototype was implemented in Java and exploits the Java 
Servlet technology, running on Sun Application Web Server 9.0. The 
tourism asset database was implemented in MySQL, which exploits the 
JDBC Connector. Data on tourism assets were collected from the 
Nigerian Tourism Development Corporation 
(http: //www.nigeriatourism .net). The web client interface was 
implemented using Macro Media Flash and Dream Weaver web design 
tools, and Java Server Pages (JSP) was used as server-side web 
development tool. Protege 3.3.1 was used as the ontology development 
tool (http: //protege.stanford.edu/), while Pellet 1.5 
(http: //pellet.owldl.com) was used as the Descriptive Logics (DL) 
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reasoner for the ontology. The Protege Java API was used with the 
NetBeans 5.5.1 Java development environment to trigger desirable 
ontology querying and reasoning functionalities. Figures 3,4 and 5 are 
snapshots from our implementation. 
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VHW-Very High Weather. HW- High Weather. WAM- Warm. MLD- Mild, CLD 
- Cold 
VH- Very High. HG - High. MED- Medium, LW- Low. VL - Very Low 
YN - Very Noisy. NOS - Noisy. QU- Quiet. YQU -Very Quiet 
CTY- City. UR - Urban. TWN - Town , SET- Settlement. VIL- Village 

Figure 2. A Graph of the Nigerian City Ontology 
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EMPIRICAL USABILITY EVALUATION OF HDRS 

Usability evaluation is an attempt to measure the user's perception of 
a recommender system after an interaction experience. The essence of 
usability testing is to assess the quality of human-computer interaction 
properties of a system. According to ISO 924-11 ( 1998), usability is the 
extent to which specified users can use a system to achieve specified 
goals with effectiveness, efficiency and satisfaction. It is also, a 
perception of a system's ease of learning and use from both the 
experienced and un-experienced users' viewpoint (Lindgaard, 1994). 

Our adoption of prototype usability testing was not only to evaluate 
the HDRS but to also obtain timely feedbacks from potential users prior 
to committing further investments of resources to its development. Since 
we fully consent to the fact that the use of empirical testing with potential 
users is still the best way to find problems related to user's task and 
experiences (Riihiaho, 2000; Zins et al., 2004). 

Herlocker et al. (2004) suggested the use of explicit (ask) and 
implicit (observe) feedbacks as the most appropriate for user evaluation of 
RS, and emphasised the need to clearly define the task that a 
recommender system is intended to support before its evaluation. 
Therefore, standard usability testing concepts (Nielsen, 1993) was used 
for evaluating our HDRS. 
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Figure 3. A Visualization of Class Entities of the Nigerian 
City Ontology in Protege 3.3.1 
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Figure 4. A Snapshot of the HDRS Prototype 

Figure 5. A Snapshot of Recommendation Results from HDRS 

Dcstiuntion R (•cotnnwudt:·t· Sy.-.tt•m 

24 



TOURISMOS. AN INTERNATIONAL MUL T/0/SCIPL/NARY JOURNAL OF TOURISM 
Volume 5, Number 1, Spring 2010, pp. 13-34 

Experiment Design 

A trial experiment was undertaken with 20 users, including 5 non­
Africans who have been resident in Nigeria for an upward of three years, 
5 Africans on short visit to Nigeria for the purpose of religious tourism. 
The rest of the sample user population were drawn from the business­
traveller group that consist of contractors, business men and professional 
executives. All the participants gave their informed consent to participate 
in the experiment, and were taken through a 15 minutes tutorial session at 
the commencement of the experiment. Participants were requested to 
respond to a pre-experiment questionnaire which was specifically 
designed to evaluate the background of the participants particularly in 
terms of their IT skills, knowledge of the Internet, familiarity with 
recommender systems, e-commerce portals, and general tourism and 
travel experience. They were asked to rate themselves on a scale of I 00, 
which was graduated into 5 class categories. The specified task for the 
HDRS is to provide intelligent recommendation to the user on the most 
probable Nigerian locations to spend the next vacation after it has been 
supplied with a list of travel activity preferences and social attributes 
description of a desirable destination . The system was configured to 
operate in two modes and participants were allowed to engage the system 
in as many sessions as they chose in each mode. In the first mode, the 
social attributes aspect of the system was disabled such that the system 
offered recommendation without allowing users to specify social attribute 
preferences, while in the second mode the opportunity to specify social 
attribute preferences was provided. 

The post-experiment questionnaire was a customisation of the Post­
Study-Satisfaction-User-Questionnaire (PSSUQ) standard (Lewis, 1995; 
Zins et al., 2004). The PSSUQ had 26 questions, which were specifically 
adapted for a destination recommender system context (See Table I). 
Items 16 and 17 in the questionnaire were specifically designed to capture 
users' impression of the system's recommendations when social attributes 
information is used and when not used, which is to be analysed to 
determine the potential influence of the inclusion of social attributes 
information of destinations on the dependability of recommendations. The 
participants were required to rate each item in the post-experiment 
question on a scale of 1-5 (!-Excellent, 2-Good, 3-Satisfactory, 2-
Unsatisfactory, !-Poor) while 'n/a' should be used for any questionnaire 
item they choose not to rate. 
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Table 1. Usability and User Satisfaction Questionnaire 

Items 5 4 3 2 I 

Design/Layout 
I liked using the interface of the system. 
The organization of information 
presented by the system was clear. 
The interface of this system was pleasant 
to use . 
Functionality 
This system has all the functions and 
capabilities that I expect it to have to 
perform its task 
The options listed by the system as a 
reply to my request were suitable for my 
travel. 
I agree with the suggested 
recommendation ofthe system and 
believe it will be useful 
Ease of Use 
It was simple to use this system. 
It was easy to find the information I 
needed . 
The information (such as online-help, on-
screen messages, and other 
documentation) provided with this system 
was clear. 
Overall, this system was easy to use. 
Learnability 
It was easy to learn to use the system. 
There was too much information to read 
before I can use the system. 
The information provided by the system 
was easy to understand. 
Satisfaction 
I felt comfortable using this system. 
I am satisfied with recommendations 
when social attributes information of 
destination is used. (*) 
I am satisfied with recommendations 

n/a 
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when social attributes information of 
destination is not used. (*) 

18 Overall, I am satisfied with this system. 
Outcome I Future Use 

19 I was able to complete the task quickly 
using this system. 

20 I could not complete the task in the preset 
time frame . 

21 I believe I could become productive 
quickly using this system. 

22 The system was able to convince me that 
the recommendations are of value. 

23 From my current experience with using 
the system, I think I would use it 
regularly . 
Errors I System Reliability 

24 Whenever I made a mistake using the 
system, I could recover easily and 
quickly. 

25 The system gave error messages that 
clearly told me how to fix problems. 

26 In my opinion the system is somewhat 
fault tolerant 

Results and Analysis 

We did the analysis of the pre-experiment and post-experiment 
questionnaires. It was discovered that 80% of participants claimed to be 
expert Internet users (indicating a rating of70-1 00). 60% of participants ' 
also claimed to have very good familiarity with RS and e-commerce 
applications, while 40% rated their travel and tourism experience as 
excellent while another 40% rated their travel and tourism experience 
within Nigeria as above average. The remaining 20% claimed to have 
little or no travel and tourism experience. Figure 6 is a chart showing a 
summary of the background of participants according to their familiarity 
withe-commerce applications, RS and previous tourism experience. 
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Figure 6. Summary of Background of Participants 
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Post -Experiment Results 

The feedbacks obtained from users through the post-experiment 
questionnaire was analysed statistically to determine the mean scores of 
user ratings of the system based on the seven usability metric parameters 
used to evaluate the system . Table 2 shows the mean scores of the 
parameters used. These are: design/layout, functionality, ease of use, 
learnability, satisfaction (which was split into two, i.e . when social 
attributes information is used and when social attributes information is 
not used), future use (confidence), and reliability . From the result, our 
HDRS had a mean score of above 4 in seven out of the 8 parameters used 
which suggest an acceptable level of performance. From our experiment, 
it was discovered that most users expressed satisfaction; and showed 
preference for recommendations that were based on the use of social 
attributes information over when social attributes information was not 
used. 
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Table 2. Means Scores of Usability Metrics for HDRS 

Std. 
Usability Metrics Mean Scores Deviation 

I Design/Layout 4.13 0.57 
2 Functionality 4.19 0.63 
3 Ease of Use 4.15 0.25 
4 Learnability 4 .00 0.76 
5 Satisfaction/Social attributes 4.15 0.78 
6 Satisfaction/without Social attributes 3.58 1.05 
7 Outcome/Future Use 4.20 0.34 
8 Reliability 4.02 0.68 

Also, from our experiment, 80% of the sample population responded 
that they felt comfortable with the system by giving it a rating of 
5(excellent) or 4(good). 20% of the participants gave the system a rating 
of 3(satisfactory) or 2(unsatisfactory). 60% of the sample population 
rated the recommendations of the system as excellent or good when social 
attributes information was used, 20% of participants rated the 
recommendations as satisfactory or unsatisfactory, while 40% chose not 
to comment. Also, 20% of participants rated recommendations of the 
system as 3(satisfactory) or 2(unsatisfactory) when social attributes 
information was not used, 0% rated it as excellent or good, while 40% 
chose not to comment. 80% of participants felt generally satisfied with the 
system. Figure 7 is a visualization of user's satisfaction with the 
recommendation ofthe HDRS prototype. 

The results of the evaluation experiment clearly supports the notion 
that making use of social attributes information as a factor in destination 
recommendation can indeed boost the dependability of destination 
recommendations. 
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Figure 7. Summary of User's Satisfaction with the 
Recommendations of the HDRS 
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CONCLUSION 

In this work, we have implemented an ontology-based Hybrid 
Destination Recommender System (HDRS). We have also introduced the 
ontological filtering of the social attributes information as a factor in the 
destination recommendation in contrast to what currently exist in most 
destination recommendation portals. Our empirical evaluation of users' 
perception of recommendations from the HDRS was considered 
satisfactory. It was also revealed that the use of social attributes 
information for destination recommendations has the potential to improve 
the dependability of such recommendations, and thus giving credence to 
the novelty of our approach. 

30 



TOURISMOS. AN INTERNATIONAL MUL T/0/SCIPL/NARY JOURNAL OF TOURISM 
Volume 5, Number 1, Spring 2010, pp. 13-34 

REFERENCES 

Balabanovic, M. & Shoham, Y. ( 1997). Fab: Content Based, Collaborative 
Recommendation. Communications ofthe ACM, Vol. 40, No.3 . pp.66-72. 

Berka, T. & Plobnig. B. (2004 ). Designing Recommender Systems for Tourism. 
In A . .J. Frew (Eds.). Information and Communication Technologies in 
Tourism (pp.228-238). Vienna-New York: Springer. 

Burke, R. (2000) . Knowledge-based recommender systems. In A. Kent (Eds.), 
Encyclopedia of Library and Information Systems, Vol. 69. Supplement 
32, New York: Marcel Dekker. 

Burke, R. (2002). Hybrid Recommender Systems. Survey and Experiments. User 
Modelling and User-Adapted Interaction, Vol. 12, No.4, pp.331-370. 

Chandrasekaran, B., Josephson , .1. & Benjamins, V. ( 1999). What are ontologies, 
and why do we need them? IEEE Intelligent Systems. Vol. 14, No.I, 
pp.20-26. 

Craven, M., Dipasquo, D., Freitag, D. , Mccallum, A., Mitchell , T. , Nigam K. & 
Slattery, S. (2000). Learning to Construct Knowledge Bases from the 
World Wide Web. Artificial Intelligence, Vol. 118, No.l-2, pp.69-113. 

Delgado, .1. & Davidson, R. (2002). Knowledge Bases and User Profiling in 
Travel and Hospitality Recommender Systems. In K. W. Wober, A. Frew 
and M. Hitz (Eds), Information and Communication Technologies in 
Tourism (pp.l-16). Wien-New York: Springer. 

Deii ' Erba, M., Fodor, 0., Ricci , F. & Werthner, H. (2002). Harmonise: a Solution 
for Data Interoperability. In .J.L. Monteiro, P.M.C. Swatman and L.V. 
Tavares (Eds.), Proceedings of Second IF/P Conference on £-Commerce, 
£-Business, £-Government (pp.433-445), Boston: Kluwer. 

Fesenmaier, D.R .. Ricci, F., Schaumlechner. E., Wober. K. & Zanella, C. (2003). 
DIETORECS: Travel advisory for multiple decision styles. In A . .l. Frew, 
M. Hitz, & P. O'Connors (Eds). Information and Communication 
Technologies in Tourism (pp.232-241 ), Springer. 

Ganzha, M., Gawinecki. M .. Paprzycki , M .. G<jsiorowski. R .. Pisarek. S. & 
Hyska, W. (2006). Utilizing Semantic Web and Software Agents in a 
Travel Support System. In A.F. Salam and .1. Stevens (Eds.) Semantic Web 
Technologies and eBusiness: Virtual Organization and Business Process 
Automation (pp.325-359), Hershey, USA: Ideal Publishing Group. 

Gretzel, U. , Mitsche, N., Hwang, Y. & Fesenmaier, D. (2004). Tell me who you 
are and I will tell you where to go: Use of Travel Personalities in 
Destination Recommendation Systems. Information Technology & 
Tourism, Vol. 7, No.I, pp.3-12. 

Gruber. T . ( 1993 ). A translation approach to portable ontology specifications. 
Knowledge Acquisition, Vol. 5, No.2, pp.l99-220. 

Guarino, N. , Masolo, C. & Vetere, G. ( 1999). OntoSeek: Content-based access to 
the web. IEEE Intelligent Systems, Vol. 14, No.3, pp.70-80. 

Herlocker, J. , Konstan, J., Terveen, L., & Riedl , T. (2004) . Evaluating 
Collaborative Filtering Recommender Systems. ACM Transactions on 
Information Systems, Vol. 22 , No.I, pp.S-53 . 

31 



Olawande J. Oaramola, Mathew 0. Adigun, Charles K. Ayo & 
Oludayo 0 Olugbara 

Hopken, W., Fuchs, M .. Zanker, M., Beer, T .. Eybl, Flores, S., Gardea, S., 
Jessenitschnig, M. , Kerner, T., Linke, D., Rasinger, J. & Schnabl, M. 
(2006). etPlanner- An IT Framework for Comprehensive and Integrative 
Travel Guidance. In M. Hitz, M. Sigala and J. Murphy (Eds.), Information 
and Communication Technologies in Tourism (pp.l25-134 ), Wien-New 
York: Springer. 

Expedia Inc. Http://www.expedia.com. Accessed the 14th of April 2008. 
Nigerian Tourism Development Board. Http://www.nigeriatourism.net. Accessed 

the 13th of .July 2008. 

ISO 9241-11 ( 1998). Ergonomic requirements for oftice work with visual display 
terminals (VDT)- Part II Guidance on usability. 

Jung, K. , Jung, J. & Lee, J. (2003). Discovery of User Preferences in Personalized 
Design Recommender System through Combining Collaborative Filtering 
and Content Based Filtering. In LNCS 2843 (pp.320-327), Verlag, New 
York: Springer 

Kazienko, P. & Kiewra (2004). Personalized Recommendation of Web Pages. In 
Nguyen (ed.) Intelligent Technologies for Inconsistent Knowledge 
Processing. Advanced Knowledge International. Adelaide, South 
Australia, pp.l63-183. 

Kazienko, P. & Kolodziejski. (2005). Windowls - Adaptive System for 
Integration of Recommendation Methods in E-commerce. LNAI 3528, 
Springer Verlag, pp. 218-224 . 

Kazienko, P. & Kolodziejski , P. (2006). Personalized Integration 
Recommendation Methods for E-commerce. International Journal of 
Computer & Applications, Vol. 3, No.3, pp.l2-26. 

Konstan, J. , Miller, B., Maltz, D. , Herlocker, J ., Gordon, L. & Riedl, J. ( 1997). 
GroupLens: Applying collaborative filtering to usenet news. 
Communication of the ACM. Vol. 40, No.3, pp.77-87. 

Lewis, J .R. ( 1995). IBM computer usability satisfaction questionnaires: 
psychometric evaluation and instructions for use. International Journal of 
Human Computer Interaction Vol. 7, No.I, pp.57-78. 

Lindgaard, G. ( 1994 ). Usability testing and system evaluation. A guide for 
designing useful computer systems. London, Chapman and Hall. 

Middleton, E., Shadbolt, N. & De Roure. D. (2004). Ontological User Profiling in 
Recommender System. ACM Transactions on Information Systems, Vol. 
22, No.I , pp.54-88. 

Nielsen, J. ( 1993 ). Usability engineering. Boston. MA, Academic Press, Harcourt 
Brace & Company. 

Noy, N. & Hafner, C. ( 1997). The state of the art in ontology design. A I 
Magazine, Vol. 18, No.3, pp.53-74. 

Porter, B. ( 1987). An exemplar-based learning apprentice. In Proceedings of the 
Fourth International Workshop on Machine Learning, Irvine, Ca; Morgan 
Kaufmann , pp. 12-23. 

Protege: An Ontology Editor and Knowledge-Base Framework: 
Http :1 /protege. stanford. edu/ 

32 



TOURISMOS. AN INTERNATIONAL MUL T/0/SC/PL/NARY JOURNAL OF TOURISM 
Volume 5, Number 1, Spring 2010, pp. 13-34 

PUhretmair, F., Rumetshofer, H. & Schaumlechner, E. (2002). Extended Decision 
Making in Tourism Information Systems. Lecture . Notes In Computer 
Science, Proceedings of the Third International Conference on E­
Commerce and Web Technologies. Vol. 2455. pp.57-66. 

Ricci, F. & Del Missier, F. (2004). Supporting Travel Decision Making through 
Personalized Recommendation . In C.M. Karat, J. Blom and .1. Karat 
(Eds.). Designing Persona/i::ed User Experiences for eCommerce (pp.221-
251 ), Kluwer Academic Publisher. 

Ricci, F., Cavada, D. , Mirzadeh, N. & Venturini, A. (2006). Case-based travel 
recommendations. In D.R. Fesenmaier, K.R. Wober and H. Werthner, 
(Eds.) Destination Recommendation Systems: Behavioural Foundations 
and Applications (pp .67-93). Oxford: CAB Publishing. 

Riihiaho, S. (2000). Experiences with Usability Evaluation Methods. Thesis at the 
Helsinki University of Technology, Laboratory of Information Processing 
Science. 

TripMatcher. Http://www.tripmatcher.net/. Accessed the 14th of April 2008. 
Venturini, A. & Ricci, F. (2006). Applying trip@dvice recommendation to 

visisteurope.com. In G. Brewka, S. Coradeschi , A. Perini and P. Traverso 
(Eds.), Proceedings of the 17111 European Conference on Artificial 
intelligence (pp.607-611 ). Amsterdam: lOS Press. 

Vozalis. E. & Margaritis. K. (2003). Analysis of Recomm ender Systems' 
Algorithms, Proceedings of the 6th Hellenic-European Conference on 
Computer Mathematics and its Applications (HERCMA) (pp.732-745). 
Athens: Greece. 

Zanker, M .. Fuchs, M., Hopken. W. , Tuta. M. & Muller, N. (2008). Evaluating 
Recommender systems in Tourism- A Case Study from Austria. In P. 0' 
Connor, W. Hopken and U. Gretzel (Eds.) , Information and 
Communication Technologies in Tourism (pp.24-34 ), lnnsbruck- Wien­
New York: Springer. 

Zins. A., Bauernfeind , U. , Missier. F. , Mitsche, N., Ricci, F., Rumetshofer, H. & 
Schaum Iechner, E. (2004 ). Prototype testing for a destination 
recommender system: steps. procedures and implications. In A..l Frew 
(Eds.) , Information and Communication Technologies in Tourism (pp.249-
258), Proceedings of the International Conference in Cairo, Egypt, , 
Vienna-New York: Springer. 

Zins, A., Bauernfeind, U., Missier, F., Venturini, A. & Rumetshofer, H. (2004). 
An Experimental Usability Test for Different Recommender Systems. In 
A..l. Frew (Eds.) , Information and Communication Technologies in 
Tourism (pp.228-238). Vienna-New York: Springer. 

SUBMITTED: JANUARY 2009 
REVISION SUBMITTED: APRIL 2009 
ACCEPTED.· MAY 2009 
REFEREED ANONYMOUSLY 

33 



Olawande J. Daramola, Mathew 0. Adigun, Charles K. A yo & 
Oludayo 0. Olugbara 

Olawande Daramola (dwande@gmail.com) is a Lecturer at Covenant 
University, Department of Computer and Information Sciences, Ota, 
Ogun State, Nigeria. 

Mathew Adigun (madigun@pan.uzuiu.ac.za) is a professor at University 
of Zulu land, Department of Computer Science, South Africa. 

Charles A yo ( ckayome@yahoo.com) is an Associate Professor at 
Covenant University, Department of Computer and Information Sciences, 
Ota, Ogun State, Nigeria. 

Oiu Olugbara (oluolugbara@gmail.com) is a Senior Lecturer at 
Covenant University, Department of Computer and Information Sciences, 
Ota, Ogun State, Nigeria. 

ACKNOWLEDGEMENTS 
This work is a product of an ongoing research under the Staff Development 

Scheme of Covenant University, Nigeria. It was carried in collaboration with the 
Centre for Mobile e-Services for Development at the University of Zululand, 
South Africa. The centre is funded by THRIP, Telkom, NRF, Huawei , and 
Alcatel. 

34 


