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Introduction

This paper describes a usability study of the Internet site of the Centre for Independent Language Learning (CILL), a part of the English Language Centre (ELC) at the Hong Kong Polytechnic University (HKPU), using the technique of ‘Discount Usability Testing’ advocated by Nielsen (1994, pp. 245-272).

One of the reasons for researching this approach to web site design is that many educational organisations may have web sites run by individuals. These individuals, who are not usually computer professionals, may wish to review the sites that they are responsible for and show evidence of their quality. There may be few chances for them to observe students using their sites because the reason for putting materials online is so that they can be used outside class. Such individuals may also have very limited resources, so a ‘discount’ technique may be appropriate. 
The web site used in the study was the CILL site. CILL is a self-access English language learning centre. The name Centre for Independent Language Learning reflects the teaching philosophy of the centre, in that students are encouraged to learn ‘independently’. This philosophy follows the writings of Holec (1981: 3), who describes a role of adult education as developing “responsible autonomy” among students. He defines autonomy as "the ability to take charge of one’s own learning."  
Both the physical centre and the web site promote this philosophy.  Figure 1 below shows a screen shot of the home page on 12 June 2002.

[image: image1.png]2 Independent Language Learr rosoft Intemet Explorer

B T rmed | 9% R Moo b Al
ks 23 7l plpaeda /vt im =] @60
| Google~ Slghseacnvien Gxseacnsie | R @< @) - S

Independent Language Learning @ -

J = - i) H Fle Edt Vew Faies ook Hep

Home

What's New. (Grammar for Reports)

« English for Academic Purposes (EAP) o Contact Info.

« English in the Workplace (ETW) « Opening Hours
« What is Independent Language Learning? o Overview

o How Can I Study English on the Inernet? « RoomMap

« Guided Independent Language Learning

Scheme

« Google Search

Tacls: Seasch the Intemet | Send / Receive Email
Please note that our English language consultancy service is for registered members
only.
We are part of the English Language Centre of the Hong Kong Polytechnic
University. Privacy Polic

T.ast undated on' Thursdav WMarch 21 2002
& [ [ iemet

st | 4 E w© ) = 6y @ FEES || o] wr|[E7- || MyDocuments »| [ Deskion 2 {3 BEIRE 17:4





The vertical orange menu bar on the left contains links to CILL pages and ELC pages. In the centre of the page is a table containing information about learning in the left column and about the Centre in the right column. The left column contains standard home page links such as to the What’s New page and the Search function. There is also information on independent language learning, and on two ELC courses, English for Academic Purposes and English in the Workplace. These courses are taken by most HKPU students, and the CILL site has sections devoted to supporting these courses with information, explanations and exercises.   The URL of CILL is http://elc.polyu.edu.hk/cill/ .
The scope of this research is limited, in that it does not examine the effectiveness of the teaching materials on the site, or whether the users' English language ability improves through the use of the site. This is because it would be difficult to prove that the CILL site was the exclusive cause of any such gains in proficiency.

Literature Review
There is no research on how an Internet site can be designed for independent English language learners. Although authors such as Nielsen (2000), and to a lesser extent, Krug (2000) have written extensively on web site design, emphasis tends to be placed on design for e-commerce. Little has been written on web site design in education. It remains to be seen whether the recommendations of these authors on general and e-commerce web design are transferable to education.

Rubin (1994: 22) defines usability testing, stating that it “employs techniques to collect empirical data while observing representative end users using the product to perform representative tasks”. According to Nielsen (1993: 26), usability can best be defined in terms of its components as it is not a one-dimensional property of a user interface. Five attributes can help measure usability. These are: learnability, efficiency when used by experts, long-term memorability, low error rates, and user satisfaction. 

The techniques suggested by Nielsen et al. have been modified to fit into the context of the study, because of factors such as the limited budget, personnel and facilities available. For example, Nielsen (1993: 172) claims that the “value of finding a usability problem in a medium-sized project can be taken as US$15,000”, with a fixed cost of “$3,000 and variable costs of $1,000 per test user”. This sum may well be beyond the budgets of other 
academics responsible for the quality of their organisations’ internet sites. Therefore, this study does not use a ‘pure’ or ‘strong’ version of discount usability theory.
Rubin (1994: 11) describes another usability concept, ‘user-centred design’, as the context for performing usability testing. He cites Gould and Lewis (1985), who suggest three principles for user-centred design. These are: an early focus on users and tasks, empirical measurement of product usage, and iterative design whereby a product is designed, modified and tested repeatedly. The design of this study follows these principles in that it focuses on how a group of participants chosen from CILL web site users carry out tasks which a survey of a larger group of users has shown to be frequently undertaken on the CILL site. “Heuristics”, states Nielsen (1993, p. 20) are guidelines which “can be used to explain a very large proportion of the problems one observes in user interface designs”.  The following heuristics were used to assess the usability of the CILL site.
· ‘Simple and natural dialogue’: conciseness and good organisation.

· ‘Speak the user’s language’: avoiding jargon and terms unfamiliar to the users.

· ‘Minimise the user’s memory load’

· ‘Consistency’: avoiding the use of synonyms for style variation.

· ‘Feedback’ on the status and progress of any activity. 

· ‘Clearly marked exits’ from the site and to the home page.

· ‘Shortcuts’ for expert users.

· ‘Good error messages’ to help users solve problems.

· ‘Prevent errors’ by good design.

· ‘Help and documentation’ for users who are stuck.

Heuristic evaluations involve assessing the computer product which is being evaluated with the above heuristics. The 
advantage of such evaluations is that they are cheaper and less time consuming than usability testing because they can be done by the tester or usability experts rather than users or test participants. They can be carried out both before and between tests with participants.

Research Questions
The purpose of the research was to investigate whether the technique of ‘Discount Usability Testing’ (Nielsen, 1994: 245-272) was effective in improving the usability of the CILL Internet site. Therefore the site was tested using this technique and, if the testing process could be shown to improve the usability of the site, the technique could be said to be effective. One reason for doubting whether the technique would be effective is that the technique contains differences from the ‘classical’ experimental approach as detailed in Rubin (1994), for example it uses a small number of test subjects, which affects reliability.

This overall question on the effectiveness of the technique was divided into three parts. Firstly, do the improvements to the site made during the usability study result in improvements in test participants’ success rates in completing tasks on the CILL site? Secondly, do the improvements to the site made during the usability study result in participants being able to carry out these tasks in a shorter time? Finally, do the participants say that they believe that the site is easier to use?

It could be argued that the small sample size of test participants means that the validity and reliability of the experiment are in doubt and that therefore the results are of limited value. The post-test questionnaire survey of the group of participants who tested the first and second version of the site was designed to counter this.
Methodology
The website was firstly remodelled based on the research literature on web site design, CILL members were then questionnaired as to how they use the CILL site. From this information, ten test tasks were developed. Ten test participants (CILL students and ELC teachers, including both native speakers of English and Chinese) then attempted these tasks. These tests were observed, and notes taken on usability problems, whether the participant completed the task successfully, and how long the participant took to complete the task.
Twenty-nine modifications were then made to the site to eliminate the usability problems that had been previously identified. More tests were then held with the same test tasks and two groups of participants. The first group consisted of five participants who had taken the test in the first round of testing. The second group consisted of eight participants who had not done the first round. Again, these tests were observed, and notes taken on usability problems with the site, whether the participants completed the tasks successfully and how long the participants took to complete each task.

Findings and Results
In the questionnaire on how CILL students use the site, 78 usable questionnaires were returned and analysed. The results are shown in Table 1 overleaf:
	Table 1: Analysis of responses to the initial questionnaire, Question 7 ‘What do you use the CILL site for? Please write down up to 10 things you do on the CILL website’


	Grammar
	22
	Pronunciation
	12
	Listening
	9

	Vocabulary
	9
	Exercises
	7
	Dictionary
	6

	Reference Machine
	4
	Job Application Letter
	4
	Reading
	3

	Writing
	3
	Oral
	2
	Referencing 
	2

	Idioms
	2
	Newspapers
	2
	Academic Writing
	2

	English in the Workplace
	2
	Reports
	2
	Interviews
	2

	Finding Materials
	2
	Testing Level
	2
	CILL Information
	2

	Research
	1
	Purdue On-line Writing Lab.
	1
	CILL teachers’ e-mail
	1

	Example Assignment
	1
	Staff information 
	1
	Opening Hours
	1

	Games
	1
	Resumes/CV
	1
	Discussion
	1

	Exit Test
	1
	Memos
	1
	Speaking
	1


From the above information and based on the heuristics from the literature view, some modifications were made to the site.

Firstly, to help the students to find the grammar exercises, a list of these exercises were added to the grammar page, as well as being on the exercise page and the index page. Secondly, to help students look up the meaning, grammar and pronunciation of a word more easily, a Dictionary link leading to the dictionaries page was included in the menu bar of each page. Finally, a link to a list of all exercises, including those on grammar and vocabulary, was included in the index. 

Reference was made to the questionnaire data to devise tasks, as follows.
Table 2: Responses to the questionnaire and resulting tasks

	Response
	Number of Suggestions
	Task and Target URL

	Grammar
	22
	Find a grammar exercise on the difference between ‘staff’ and ‘staffs’. http://elc.polyu.edu.hk/cill/exercises/staff.htm

	Pronunciation
	12
	Find out how to pronounce ‘thorough’. http://elc.polyu.edu.hk/cill/pronunci.htm

	Vocabulary and Newspapers
	9+2=11
	Find a page where you can learn vocabulary about the news. http://www.bbc.co.uk/worldservice/learningenglish/news/index.shtml via http://elc.polyu.edu.hk/cill/vocabula.htm

	Listening
	9
	Find a page where you can learn English by listening to pop music. http://www.bbc.co.uk/worldservice/learningenglish/music/index.shtml via http://elc.polyu.edu.hk/cill/listenin.htm

	Exercises, Interviews Speaking
	7+2+1=10
	Find a page with some common job interview questions and advice and an exercise about how to answer them. http://elc.polyu.edu.hk/CILL/exercises/jobinterviewquestions.htm

	Dictionary
	6
	Look up the meaning of the word ‘discharge’. http://elc.polyu.edu.hk/cill/dictiona.htm

	Reference Machine and Referencing
	4+2=6
	Using a CILL web site page, make a correct bibliographic reference for a book with the following details:  

Title: Better Academic English 

Author: Smith, John 

Year of publication: 2002  

Place of publication: Hong Kong. 

Publisher:  Hong Kong Polytechnic University Press. http://elc.polyu.edu.hk/cill/referenceMachinebooks.htm

	Job Application Letter
	4
	Find a page which helps you to write a job application letter. http://elc.polyu.edu.hk/cill/jal.htm


	Writing
	3
	Find a page where you can read about e-mail pen-pals you can write to. http://www.bestmall.com/penpals/view.htm via http://elc.polyu.edu.hk/cill/writing.htm#Writing to E-mail Pen-pals

	Reading and  Newspapers 
	3+2=5
	Find a page that helps you improve your newspaper reading skills. http://www.bangkokpost.net/education/stutips.htm via http://elc.polyu.edu.hk/CILL/reading.htm#Newspapers


For a list of changes made to the site between tests, see the Appendix.
Research Question 1 was: ‘Do the improvements to the site made during the usability study result in improvements in test participants’ success rates in completing tasks on the CILL site?’ The following table summarises the changes in task success rate for the five participants who took part in rounds one and two of the tests. 

Table 3: A comparison of task success rate for participants who took both rounds of tests (n=5)
	Task
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Round 1 ( %)
	80
	100
	100
	100
	60
	100
	80
	100
	100
	100

	Round 2 ( %)
	100
	100
	100
	100
	100
	100
	80
	100
	80
	100

	Change ( %)
	+20
	0
	0
	0
	+40
	0
	0
	0
	-20
	0


There was improvement or stability at 100% for nine out of ten of the tasks, and the mean improvement was 4%.

The following table compares the task success rate between participants who took part in round one of the testing and those who only took part in round two.
Table 4: A comparison of task success rate between participants who took part in rounds one or two only

	Task
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Round 1 ( %)
	80
	90
	100
	90
	80
	100
	70
	100
	100
	90

	Round 2 ( %)
	100
	100
	100
	100
	75
	100
	75
	100
	100
	100

	Change ( %)
	+20
	+10
	0
	+10
	-5
	0
	+5
	0
	0
	+10


There was improvement in five out or ten cases, and the success rate was 100% in the second round in eight out of ten tasks. The mean improvement in task success rate was 5%.

To summarise, there was an improvement in performance on all but one task for both groups of participants.

Research Question Two was “do the improvements to the site made during the usability study result in participants being able to carry out these tasks in a shorter time?”

Ten participants tested the CILL site in the first round of testing. Four were CILL students, five were ELC staff, and one was the ELC web master. Eight were native speakers of Chinese, and two of English. Although they used a range of browsers, browser versions and screen resolutions, and had different experience of using the Internet, correlations between these, and task success and duration were all low, between 0.3 and -0.3.
In the second round of testing there were two groups of participants, those who had done the first round and those who had not. Of those who had done the first round of tests, five volunteered to do the second round. They consisted of two students and three ELC teachers. Four of them were native speakers of Chinese and one of English. The tests took place an average of 14 days after the first round of tests.
The following table shows a comparison of the mean task durations for the five participants who took part in rounds one and two of the tests. 

Table 5: A comparison of the mean task durations for participants who took part in both rounds (n=5)

	Task
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Round 1 (seconds)
	68
	44
	92
	52
	183
	17
	277
	22
	34
	58

	Round 2 (seconds)
	16
	18
	21
	15
	65
	17
	138
	19
	23
	16

	Change (seconds)
	-52
	-26
	-71
	-37
	-118
	0
	-139
	-3
	-11
	-42


There was a reduction in mean task duration on nine out of ten tasks. The mean reduction in task duration was 50 seconds.

Eight participants formed the group who had not done the first round of testing. They consisted of three students and five teachers, with three being native speakers of Chinese and five of English. Less experienced participants also tended to use lower screen resolutions and took longer to carry out the tasks, but correlations for both screen resolution and Internet experience with task success were zero.

The following table shows a comparison of the mean task durations for participants who took only round one or round two.
Table 6: A comparison of the mean task durations for participants who took round one or round two 

	Task
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Round 1 (seconds)
	68
	36
	102
	46
	160
	36
	215
	22
	78
	58

	Round 2 (seconds)
	53
	26
	25
	34
	49
	15
	227
	19
	54
	18

	Change (seconds)
	-15
	-10
	-76
	-12
	-111
	-21
	+12
	-3
	-24
	-40


There was a reduction in mean task duration on nine out of ten tasks. The mean reduction in task duration was 30 seconds. 

To summarise, there was a reduction in mean task duration for both groups on all but one task.

Research Question Three was “do the participants say that they believe that the site is easier to use?” Of the five participants who took part in both round one and round two of the tests, one strongly agreed, one agreed and three neither agreed or disagreed.

Thus, on these criteria, and with these limitations, ‘Discount Usability Testing’ was an effective methodology for improving the usability of the CILL Internet site, in that the usability of the site improved as a result of carrying out the study.
Conclusions
The usability study was a success in three ways. Firstly it revealed a large number of usability problems with the parts of the site that involved the test tasks. As a result of these problems, twenty-nine changes to the site were made.

Secondly, although there is doubt as to the reliability of the study due to the limited number of participants, the improvements in the qualitative results of the research could be seen as encouraging. 
Thirdly, in answer to the second research question, and with a similar caveat as to sample size, the mean time taken to complete the test tasks that were completed successfully in the second round of testing fell considerably.  Although the tasks remained the same and therefore for one group the improvement could have been the result of doing the same test twice, the group of users who only took part in the second round also did better than those in the first round.
In answer to the third question, when asked if the tasks were easier than before, all participants either agreed or strongly agreed.

There were a number of limitations to the study in addition to those previously highlighted. Only a small part of the extensive CILL site could be tested, only two iterations of site redesign were carried out, and debriefing test participants after the tests was problematic. 

Rubin (1994: 242) emphasises the importance of debriefing participants, stating that it is “the key to understanding how to fix the problems uncovered during the performance portion of the test.” He goes on to write that, “Ideally, for every test that you conduct, your goal should be to understand why every error, difficulty, and omission occurred for every participant for every session.” and that testers should avoid making participants defensive about explaining their actions.

It was very difficult to combine these latter two guidelines. It is very difficult to phrase probing questions such as “You looked at this link, but you decided not to click on it. Why?” in a way which does not put pressure on a participant.

In addition, questioning participants who had major difficulties with the tasks could take a long time, and the participant might not be happy that after a frustrating test experience he or she is being asked at length to justify their 
actions. This may be especially true if they know that the tester is the site designer, and that criticism of the site is criticism of the designer’s design decisions. These feelings may be exacerbated if the tester feels that the designer is an Internet expert, or a teacher, and that therefore the problems with the tasks were their fault.

To summarise the problem, the worse the performance of a participant is, the more valuable their debriefing feedback and further test participation is, but the more difficult they and their feedback are to get.

Further research is recommended. For example, a more authentic task such as a text correction task could be used instead of discrete tasks. The effects of testers and participants reading the task instructions aloud, to ensure that they understand the question better, could be looked into. The effect of participants’ level of computing skills on their task success and duration could be assessed and tested, and the optimum number of participants to test between site design iterations could also be researched.

In addition, as the aims, users and content of educational web sites are different, it is recommended that webmasters of such sites carry out usability studies to investigate the effectiveness of this methodology and how their sites could be improved.
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Appendix: List of Problems and Changes made to the Site

1. Simplified Grammar page link to Exercises: ‘ELC Grammar Explanations and Exercises’ to ‘Exercises’.
2. The ‘Bangkok Post’ link for newspaper reading skills is looks like one more in the list of newspapers. It was therefore separated, and ‘reading skills’ was highlighted.
3. Added 'Bibliographical references' link to Index page.
4. Added a link to e-mail pen pals under ‘E’ on the Index page.
5. Links to different types of writing; e.g. books in the Reference Machine were added to the EAP page.
6. Redundant links in the list of Reference links were deleted.
7. Job application letters were included in Letters and Memos on the EIW page.

8. Added ‘pop’ to the Listening page to aid searching.
9. Added link to ‘Interviews’ under ‘I’ on Index page.
10. Links to Interview materials inserted on Speaking page.

11. Added link for e-mail pen pals in the e-mail section of the home page.
12. Added a link in the site menu to Exercises.

13. Re-name ‘Index’ to ‘A - Z Index’.
14. Added a link to the Help page in the Menu Bar. 
15. Added instruction for using ‘Find’ to top of the Help page.
16. Labeled the search box on the main page as a ‘site search’ engine.

17. Added a site tour to show the users some of the site’s functions and materials.

18. Added a link to the Pronunciation page on the Speaking page

19. On the Reading page added “the Internet” for…after “You can search”
20. Added a link to Interviews on the Speaking page.

21. Fixed the broken link to the APA’s FAQ on the Reference Machine page. 

22. Added a link to the Pronunciation page on the Speaking page.

23. In Reference Machine books, the initials should be the initial of the authors' other names only, not all his/her initials. Made this clearer in the instructions.

24. Corrected the spelling from ‘word’ to ‘world’ news on the Vocabulary page.

25. Separated the parts of the Reference Machine page which direct the user to the type of reference required and which produce an in-text citation. 

26. Added Interviews to the Speaking page.

27. Added list of vocabulary exercises to the Vocabulary page.
28. Add a link to the VLC’s concordancer to Index page.

29. Corrected ‘authoritativeness’ in the example academic essay.
Figure 1: Screen shot of the CILL home page before the treatment
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