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Abstract

Card sorting and cluster analysis are the methods applied most frequently in
information architecture studies. However, the similarity rating and pathfinder
analysis have been widely adapted to structural knowledge elicitation and
presentation in educational psychology studies. This study investigated how
similarity rating and pathfinder analysis are used to construct library websites
and what are their effects. We took the National Taiwan Normal University
Library website as our study case. Randomly 30 students were selected as the
subjects to conduct card sorting or similarity rating on the picked out site
labels. Next we applied cluster analysis and pathfinder analysis to the above
results to generate four websites. Finally, we again randomly selected 120
students into four groups to conduct findability tests on four websites
respectively. By the statistical analysis, we concluded that there is no
significant difference between card sorting and similarity rating on findability;
however, if card sorting is applied to structural knowledge elicitation, there
will be significant difference between cluster analysis and pathfinder analysis
on findability.

Keywords: Card sorting; Similarity rating; Cluster analysis; Pathfinder
analysis; Findability

* Principal author for all correspondence.
27



ROMANIZED & TRANSLATED REFERENCE FOR ORIGINAL TEXT

i # [Chiou, Yi-Shiou] (2010) - = & #2412 & JI48 3850 + 2 & 302 = 2@
22_#7 7 [Astudy on participants' character to the effect of Modified-Delphi
card sorting] - # A5 A5 Fi- i i [Unpublished master’s thesis] » B! &3]
m**ﬁﬁij %*TFET tFr[Graduate Institute of Library and Information
Studies, National Taiwan Normal University] - "‘[jiﬂ ([Taipei] -

ZeatT [Tsai, Wei-Chun] (2004) - ~ Bl 2 Asfesbid * B3 D N4 ¥~ FH 3
A4 2k 5 b|[Usability test of university library websites: A case study of
National Taiwan University Library website] - # ‘1" TY4 Tud/ [Unpublished
master’s thesis] » B/ BeffT#EE %Q%*['?[E‘Y?*%E»Wtﬁ?[Graduate Institute of
Library and Information Studies, National Taiwan Normal University] » ’F"ljiﬂj
[Taipei] -

P 55 [Shieh, Jiann-Cherng] ~ l’zfi,fﬁ[Ding, Yi-Ling] ~ [EE “L'f' #i[Chen, Hui-Lun]

(2011) - *@ﬁ[ﬁié'ﬁ*q[ﬁ?ﬁﬁﬁ*aﬁﬁg@ l/’T“J [Information findability study of
university library web sites] - 7 3t ¢ 1 & 3% [Journal of Information
Management] > 18 (3) > 26-50 -

w2{7# 7 [Shieh, Jiann-Cherng] ~ %IF"I:F“J [Wu, Yi-Ching] (2010) - e & -2 I
55 ﬁﬁﬁ*ﬁk?ﬁ*?ﬁ%ﬂ?}ﬁﬁﬁﬁfﬁ S VP [Using refined
Modified-Delphi card sorting to analyze the findability of university library
websites] - & ¥ F £ B2 455 [Journal of Educational Media & Library
Sciences] » 47 (3) » 245-282 -

Ahlstrom, V., & Allendoerfer, K. (2004). Information organization for a portal using
a card-sorting technique. Atlantic City International Airport, NJ: Federal
Aviation Administration William J. Hughes Technical Center.

(DOT/FAA/CT-TNO04/31) Retrieved May 14, 2012, from
28


http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zqPmG0/record?r1=5&h1=2
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zqPmG0/record?r1=5&h1=2

http://hf.tc.faa.gov/technotes/dot-faa-ct-tn04-31.pdf

Boulton, M. (2007). Card sorting. Retrieved May 22, 2012, from
http://v3.markboulton.co.uk/articles/detail/card_sorting_part_1/

Cooke, N. M., & McDonald, J. E. (1987). The application of psychological scaling
techniques to knowledge elicitation for knowledge-based systems. International
Journal of Man-Machine Studies, 26(4), 533-550.

Courage, C., & Baxter, K. (2004). Understanding your users: A practical guide to
user requirements methods, tools, and techniques. San Fransisco, CA: Morgan
Kaufmann.

Coxon, A. P. M. (1999). Sorting data: collection and analysis. Thousand Oaks: Sage.
Dearholt, D. W., & Schvaneveldt, R. W. (1990). Properities of pathfinder networks. In
Pathfinder associative networks: Studies in knowledge organization (R. W.
Schvaneveldt, Ed., pp. 1-30). (Ablex series in computational science). Norwood,

NJ : Ablex.

Deaton, M. (2002). Sorting techniques for user-centered information design.
Retrieved May 21, 2012, from
http://www.mmdeaton.com/SortingTechniquesforinformationDesign.pdf

Durso, F. T., & Coggins, K. A. (1990). Graphs in the social and psychological
sciences: Empirical contributions of pathfinder. In Pathfinder associative
networks: Studies in knowledge organization (R. W. Schvaneveldt, Ed., pp.
31-51). (Ablex series in computational science). Norwood, NJ : Ablex.

Fincher, S., & Tenenberg, J. (2005). Making sense of card sorting data. Expert
Systems, 22(3), 89-93.

Fuccella, J., & Pizzolato, J. (1998, June 1). Creating web site designs based on user
expectations and feedback. Retrieved May 24, 2012, from

http://internettg.org/newsletter/june98/web_design.html
29



Goldsmith, T. E., Johnson, P. J., & Acton, W. H. (1991). Assessing structural
knowledge. Journal of Educational Psychology, 83(1), 88-96.

Hahsler, M., & Simon, B. (2001). User-centered navigation re-design for web-based
information systems. In H. M. Chung (Ed.), Proceedings of the Americas
conference on information systems, AMCIS 2000 (pp. 192-198). Long Beach, CA:
Association for Information Systems. Retrieved May 24, 2012, from
http://michael.hahsler.net/research/webdesign_amcis2000/TT04-11_final.pdf

Hawley, M. (2008, October 6). Extending card-sorting techniques to inform the
design of web site hierarchies. Retrieved May 21, 2012, from
http://www.uxmatters.com/MT/archives/000332.php

Hinkle, V. (2008). Card-sorting: What you need to know about analyzing and
interpreting card sorting results. Retrieved May 22, 2012, from
http://www.surl.org/usabilitynews/102/cardsort.asp

Hudson, W. (2005). Playing your cards right: Getting the most from card sorting for
navigation design. Interactions, 12(5), 56-58.

Interlink (2004). The knowledge network organizing tool (KNOT) software. Retrieved
July 1, 2013, from http://interlinkinc.net/KNOT.html.

Kaufman, J. (2006, November). Card sorting: An inexpensive and practical usability
technique. Intercom, 2006(Nov.), 17-19. Retrieved May 23, 2012, from
http://unraveled.com/publications/assets/card_sorting/Card_Sorting-Kaufman.pd
f

Maiden, N. A. M., & Hare, M. (1998). Problem domain categories in requirements
engineering. International Journal of Human-Computer Studies, 49(3), 281-304.

Martin, S., & Kidwell, D. K. (2001). A case study in cluster analysis for intranet
organization. In A. Ambler, K. Graham, & P. Jensen (Eds.), Engineering

management for appied technology (EMAT 2001): 2nd International Workshop
30



on Engineering Management for Applied Technology (pp. 57-64). Los Alamitos,
CA: IEEE.
MathWorks. (1994). MATLAB: The language of technical computing. Retrieved July

1, 2013, from http://www.mathworks.com/products/matlab/

McGriff, S. J., & Van Meter, D. P. (2001). Measuring cognitive structure: An
overview of pathfinder networks and semantic networks. Unpublished
manuscript, Pennsylvania State University at Pennsylvania.

McNamara, D. S., & O’Reilly, T. (2004). Learning: Knowledge representation ,
organization, and acquisition. Unpublished manuscript, Old Dominion
University at Virginia.

Mitchell, A. A., & Chi, M.T. (1984). Measuring knowledge within a domain. In P.
Nagy (Ed.), The representation of cognitive structure (pp. 85-109). Toronto,
Canada: ISE.

Morville, P. (2005). Ambient Findability: What we find changes who we become.
Sebastopol, CA: O'Reilly Media.

Morville, P., & Rosenfeld, L. (2006). Information Architecture for the World Wide
Web : Designing large-scale web sites (3 rd.). Sebastopol, CA: O'Reilly Media.

Nielsen, J. (2004, July 19). Card sorting: How many users to test. Retrieved May 24,
2012, from http://www.useit.com/alertbox/20040719.html

Optimal Workshop (2007). Online card sorting software. Retrieved July 1, 2013, from
http://www.optimalworkshop.com/optimalsort.htm

Paul, C. L. (2007). A modified delphi approach to a new card sorting methodology.
Journal of Usability Studies, 4(1), 7-30.

Robertson, J. (2001,February 19). Information design using card sorting. Retrieved

May 24, 2012, from http://www.steptwo.com.au/papers/cardsorting/index.html

31



Schvaneveldt, R. W. (1990). Pathfinder associative networks: Studies in knowledge
organization (Ablex series in computational sciences). Norwood, NJ: Ablex.
Spencer, D., & Warfel, T. (2004). Card sorting: A definitive guide. Retrieved May 24,

2012, from
http://lwww.boxesandarrows.com/view/card_sorting_a_definitive_guide
Tullis, T., & Wood, L. (2004). How many users are enough for a card-sorting study?
Poster presented at the Annual Meeting of the Usability Professionals
Association, June 10-12, Minneapolis, MN. Retrieved May 25, 2012, from
http://home.comcast.net/~tomtullis/publications/UPA2004CardSorting.pdf
Upchurch, L., Rugg, G., & Kitchenham, B. (2001). Using card sorts to elicit web page

quality attributes. IEEE Software, 18(4), 84-89.

Wang, P., Hawk, W. B., & Tenopir, C. (2000). User’s interaction with world wide web
resource: An exploratory study using a holistic approach. Information Processing

& Management, 36(2), 232-236.

White, B. (2003). Web accessibility, mobility, and findability. In Web congress, 2003.
Proceedings. First Latin American (pp. 239-240). Los Alamitos, CA: IEEE
Computer Society.

Zimmerman, D. E., & Akerelrea, C.(2002). A group card sorting methodology for
developing informational web sites. In Professional communication conference,
2002. IPCC 2002. Proceedings. IEEE international (pp. 437-445). Piscataway,
NJ: IEEE. Retrieved May 24, 2012, from

http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=01049127

32





