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The project team from the Centre for Learning Development is currently working on two web-based projects.  

Training for Rural Communities is an funded project aiming to develop remote training material for rural business management.   The package will constitute 2 core CDs which will be developed by Agtel, a Dublin based media company (commissioned by Teagasc, our partner organisation), and a local website that will be developed by this project team.

The Retex project or WeBB (the Wales e-Business Base) will develop on-line business resources for initially two industry sectors in North Wales: textiles and farmhouse bed & breakfast.  

The project team will be working closely with the local business community including business experts during development. Both projects are funded until 31 December 2000.
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Abstract

A system of assessing quality of on-line business resource material was required for two internet projects which require the development of two distinct databases of business websites.  A set of quality criteria was developed and a pilot study conducted in order to assess the reliability of these criteria.  The results showed that the system was unreliable for our stated purpose.  It was concluded that two different sets of quality criteria were required for assessing business resource information and commercial sites, respectively.  It is proposed that a further qualitative study should be carried out on two different groups in order to assess both the reliability of the criteria and the relationship between the two groups in terms of their use and assessment of business resources.

Introduction

There are currently two projects underway at University of Wales, Bangor (UWB) providing information to the rural business communities of North Wales.  This information must be more accessible and of a higher quality than can usually be obtained from standard filtering via search engines.  The projects target business users who are not familiar with techniques for information searching on the internet, as well as competent users. The latter group is included in our target audience since even accurate search engine output still requires extensive filtering to reach unambiguous, quality information.  It is therefore envisaged that by pre-filtering resources according to a pre-defined scope and then assessing all sites for quality, the project can provide a far more powerful business resource tool, particularly for our target audience of SMEs (Small to Medium-sized Enterprises) within rural areas.  It is envisaged that through using this material, SMEs will be able to compete with larger companies with more resources at their disposal, and that the efficiency of the advice agents who also wish to assist them will be enhanced.

The first project aims to develop an on-line training package for business management and business start-ups and will constitute two core CDs containing principle-based data with links  to a local website.  The website will provide access to a database of links (which comply to a pre-defined scope, as outlined below) and this will be monitored on an on-going basis to ensure accuracy and currency.  The quality of the sites within the defined scope will be assessed before they are added into the database.

The second project to which quality criteria are to be applied is the development of a 

“one-stop shop” for business.  The Wales e-Business Base is an internet site to support business people to use the web to expand and develop their businesses.  A database of links (which also complies with our defined scope) will form part of the site and quality criteria will be applied to the sites prior to inclusion.  Quality results for the two project databases will be recorded differently since the results must be practical to their purpose. 

The aims of this reseearch are as follows:

1. Review current quality criteria for assessing web material

2. Develop a scope for the project

3. Develop a new set of criteria specific to our purpose

4. Identify any gaps and need for further research.

According to Abate et al., (Data Quality Journal, Vol 4, No.1, 1998), an acceptable level of quality has been achieved if the data conforms to a defined specification and the specification correctly fits its intended use. Therefore, before quality criteria could be developed, the scope of projects first had to be defined. Our intended use, as outlined above, was defined through our project aims.  The policy for scope was created, based on the guidelines resulting from the Desire Information Gateway project (DESIRE Consortium, 2000) with consideration to our target audience.  

The following conclusions were drawn during the creation of our scope policy:

· The subject matter of a site is the most important criterion for inclusion into the database.  We do not censor for ethical or political reasons per se, but most controversial sites are simply not relevant or informative.  The subject matter must be relevant to small businesses, be it product or business-related.  Controversial business ideas may be represented.

· The resources should be aimed at the intelligent adult in style and content.  Sites consisting entirely of opinion are excluded, but some bias is allowable.  Some sites do feature advertising and many exist to promote the organisation which produced them; this should be borne in mind when viewing.

· Geographically, resources should cover the specific target region of the projects in North Wales, or an adjacent region in the UK or Ireland.  A resource may be local, Welsh, British, European or world-wide in scope, but must cover this region, and will not be included if it does not.  Only resources available in English or Welsh are included.

· All types of resource available on the Internet may be included.  Some resources may require a charge for use, user registration or particular minimum standards of hardware or software. 

· Resources are not excluded on the basis of quality, but to help users decide which ones they choose to view, quality will be scored. These scores will be displayed next to the search results as numerical values. 

· Resources will be catalogued at all levels (eg. site, section, page).  However, an individual page with only some relevant information would not be included.

Having defined the scope for the projects, the quality criteria could then be developed. A common set of quality criteria will be used to assess sites for both projects, although the two databases are distinct.  

Review of Current Criteria

A lot of work in assessing web resources has been done by librarians and scholars of librarianship.    A good example of this is the DutchESS project (Peereboom, 1999), a Dutch library resource, which many other information gateways have based their criteria on, including SOSIG (the Social Science Information Gateway).  These criteria comprise Content Criteria (covering validity, accuracy, authority, uniqueness, substantiveness, comprehensiveness and coverage), Form Criteria (covering navigation, provision of user support, use of technologies and recognised standards) and Process Criteria (covering information inteegrity, site integrity and system integrity).  Many of these criteria resurface often in the literature.

For instance, the important factors to Smith (1997) also include Accuracy, Authority and Uniqueness, as well as other categories similar in content (if not in name) to the DutchESS criteria.  Kirk (2000) expresses authority (the authors knowledge and experience in a subject) as the major criterion used in evaluating information and Smith (1997) discusses several authors’ opinions on the difficulty of finding detail of authorship on the web, giving it a good deal of importance.  This may be due to the fact that authorhip is very important in a traditional library context.  On the other hand, Carolyn Caywood (1995) developed a list based on some other lists of criteria, but mainly on her own experience.  She concentrated on issues of Access, Design and Content, but states that she finds judgements of authority counter-productive, as the web is a demonstration of the value of the “dedicated amateur”.

It should be pointed out that the above-mentioned guidelines were meant as selection criteria.  Our selection criteria are related only to relevance, and the measure of quality which this study addresses is meant to provide additional information.  

Other authors have put together criteria for different purposes, such as Grassian’s (1989) checklist.  This comprises “points to consider” for students looking at web resources and emphasises the critical thinking which should be promoted in using any resource.  The area Grassian asks us to consider are Content & Evaluation, Source & Date and Structure, with a further section labelled simply, “Other”.  This list is not so much a list of criteria, but more a starting point for an individuals’ evaluation of a resource for his or her own purposes.  It is not really complete enough for our purposes.

Alexander and Tate (1999) tackled the idea that different standards are relevant to different resources, by constructing different checklists for different types of web page, all of which were constructed under general headings of Authority, Accuracy, Objectivity, Currency and Coverage, which we have heard before.

There is indeed a wealth of work which has been done in this field, but none of these workers had in mind the purpose which we envisage for our information, so we had no option but to construct a list of our own.  We decided to base it on a consolidated list formulated by Wilkinson, Bennet, and Oliver (1998), which was found to be a comprehensive list, combining criteria from a wide variety of sources. It had already been through an editing process to eliminate ambiguous and duplicated items, but the evaluation phase, due to take place in 1997, was never completed, so the usefulness of the items which remain has never been assessed.  The complete listing contains 125 items.  This provided us with the starting point to the study.

The original set of criteria was edited, reviewed using appropriate sites and amended according to suitability for use.  It was then examined more closely for reliability.  For testing purposes, different expert users assessed the same sites so that inter-rater error could be measured and the quality criteria reviewed accordingly. 

Method

The process of developing the quality criteria took place in three stages.  In the item development stage, validity was increased by editing the criteria according to their face value alone.  In the initial pilot test, validity was enhanced according to the responses of the participants.  In the third stage, reliability of the criteria was assessed statistically.

Stage 1: Item Development
It was first necessary to adapt the Wilkinson, Bennet & Oliver list for our purpose.  The list as it stood was heavily biased towards academic and research needs, while our goal is a database of web-based resources for business people with a wide range of information needs.  We needed a tool to provide each site with a quality rating that would be understandable to members of a business community.  The user group also need to be able to use the rating unaided to assess sites themselves.  It was decided that a numerical score would be the simplest approach, as this is easy to understand. The system must be reliable across assessors and must also give a fair indication of the quality of the site.  

The Wilkinson, Bennet and Oliver criteria were edited, to remove items which were not relevant to the project.  Examples include: "Is the document designed to meet individual audience needs (multiple developmental levels)?" which was removed, because the level of the audience is addressed by the definition of scope.  Other items were removed which were also addressed by the definition of scope. Some items were removed as the answers were liable to change over time, such as, "When was the site last updated?"  Our criteria are designed to be filled in only once. This is to make the database as low-maintenance as possible.  Further assessment could be performed if a site changed significantly, but many are updated daily, with no overall change in quality.  Thirteen items were removed which related to the aesthetic design of the document, as we are interested mainly in the content.  In all, thirty-two items were removed at this stage.

Some items were reworded, such as one asking, "Is the site English only or can speakers of other languages access the site in their languages?" which now reads, "Is the site at least bilingual (English and Welsh)?"  Again, this is to make it relate specifically to our project. Some were combined so that two related issues could be covered by one question. Others were re-written to remove jargon and some were re-organised so that they could be answered 'Yes' or 'No'.  Eight items were adapted at this stage.

Twenty-three items were found to be inappropriate for a 'yes/no' answer.  Many of these were combined, as they required a textual answer. This resulted in sixteen items being put into a separate section which, it was envisaged, could be shown to the user at the search stage, to give background information.

After the editing process, seventy items remained in the scoring criteria and sixteen in the background information, a total of eighty-six.

Once this had been done, the criteria were re-organised.  Content analysis indicated that all the factors discussed as being important for a good site were found to fall under the following four headings:

· ACCURACY

· AUTHORITY

· ACCESSIBILITY

· ADDED VALUE

ACCURACY deals with issues such as bias and balance, as well as details like spelling and grammar.  A site should present information as correctly and fully as possible.

AUTHORITY deals with how much a source can be trusted; who they are, what experience and qualifications they have or how well respected they are, as an individual or an institution.

ACCESSIBILITY deals with a number of issues surrounding the site design; whether it has facilities for different kinds of browser, special needs, language preferences and also how easy it is to navigate.

ADDED VALUE refers to what makes it more useful than other sites; unique information it contains, its containing comprehensive information in a particular subject or its having particularly good links, for instance.

Stage 2: Pilot Testing
The resulting list of criteria was then tested informally, with each member of the team using them on a web site of his or her choice.  Possible responses to the criteria were 'Yes', 'No' or 'Not Applicable'.  The feedback at this early stage helped to direct the approach which was being taken.  It was found by all of the four people who tried to use the list at this stage that some items were irrelevant to the sites they were trying to assess, so these were removed.  It was decided that it would be simpler if the best answer to each question were 'yes', so any items where this was not the case were re-worded.  It was also thought that the 'Added Value' criteria would be more useful to the user as a set of statements referring to the advantages of the site rather than as a score, so this approach was adopted.  

After this stage, forty-four items remained in the main criteria, six in the 'Added Value' section and ten in the background information.  Three items of backround iformation were thought to be essential facts to the user, displayed in the search result and seven could be better obtained by clicking to a separate, 'Further Information' page.  That is a total of sixty items, which were used in the third stage: an examination of reliability.

Stage 3: Testing Reliability
This examination involved using a panel of experts, each using the criteria to rate the same websites.  Each assessor received a copy of the criteria in the form of a list with response boxes which could be ticked as 'Yes', 'No' or 'Not Applicable'. They were also asked to annotate the questionnaire when they encountered problems. This was fed in to the improvement process.

Results

In order to get an idea of the reliability of the scoring system, the mean numbers of 'Yes', 'No' and 'NA' responses were examined for each subset of the criteria.  The means in themselves are meaningless, but when used to derive the standard deviation give a good idea of the amount of spread in the data.  In an ideal world, the mean and the mode would be the same and the standard deviation would be zero.  The results are displayed in Table 1.  The column headings are the titles of subsets of criteria.

Table 1 should appear here

There are two ways to get an idea of the reliability of the scoring system from this table.  One is to look to see whether the mode and the mean are the same.  The other is to look at the standard deviation, in which a high number means low reliability.  We would like to reduce the standard deviation (s.d.) to less than 1.5, and scores of above 2 are unacceptable. The sections on Completeness and Ease of Use each have a s.d. greater than 2, and all but the Special Needs and Availability sections fall short of the 1.5 target at least once. 

Conclusions

The results demonstrate that there is a large amount of variation in the scores for most sections, especially 'Completeness' and 'Ease of Use'.  This indicates that the preliminary version of the criteria is not a reliable measure of quality within our defined scope since there is little or no consistency between assessors from the same background.  Consistency could be expected to be lower between assessors from differing backgrounds.  Deviation to a certain extent can be expected in some categories (such as 'Ease of Use' which depends to a high degree on individual experience) but it is expected that categories such as correctness of information should be consistent if the quality criteria were unambiguous.  

Certain criteria essential for assessing commercial sites would be irrelevant to a business resource site (areas such as secure information transactions, credit card facilities and so on).  This is demonstrated by the high standard deviation in the 'Not Applicable' scores of the Correctness and Completeness sections, which could be interpreted by some users as covering areas such as accuracy of product lists. where other users interpreted these as not at all applicable to the site.   This kind of ambiguity leads to inconsistent quality scoring and therefore results in the unreliability of the criteria.

The results have therefore clearly demonstrated that there is a need for a new generation of quality criteria for web material.  We believe the incosistencies were due to unreliable quality criteria, the lack of a distinct set of criteria for commercial sites and the use of a binary scoring system (yes/no answers).

It is therefore concluded that the quality criteria should be re-developed based on our findings.  Criteria will be developed for two different categories of sites: business resource sites and commercial sites.  In this way, specific e-commerce areas can be fully catered for, where necessary, and the business resource criteria can be finely tuned to a very specific target.  It is proposed that the standard deviation in each category of the second version of quality criteria should not exceed 1.5.

It is possible that the criteria which now remain are suitable for the purpose of assessing business information sites.  This will, however, require further investigation.  It is intended to extend the pilot to a larger, more representative sample.  

It has been suggested that an altogether different approach to assessment is needed.  This is due to research which shows that experts agree more at broader levels than at a more detailed level.  The implication of that finding for this study is that by asking more general questions, we could obtain more reliable answers.  A less binary approach to recording responses has also been suggested, such as a Likert scale.  The team would welcome suggestions from interested parties with experience of this kind of difficulty.  

With regard to marketing sites, the next stage will take a more holistic approach.  We need to know exactly what our users look for in a marketing site. Using studies of trust and expectation in e-commerce as a starting point, we will survey our users to discover their needs, and develop a set of quality criteria around these needs.

Our users will principally be drawn from two groups: business advisers and owner managers of small businesses.  It is possible, or even likely, that these two groups have different expectations and needs regarding marketing sites, and we need to find out what these are.  We know what each group is intended to gain: owner-managers will be able to form networks with one another, gain a free web presence and access good information quickly; business advisers will view the service as another tool to provide business advice and something to recommend to their clients.  Advisers may also wish to take part in the community and take advantage of the information available.

The relationship between the two groups will also be evaluated in terms of the way in which they use and assess business information.  This will provide valuable comparative data about the needs, interpretations and use of these two groups. The methodology developed to do this can then be used to compare the way in which different sectors use information and information technology; one of the aims of the Wales  e-Business  Base.  In this way, the initial research carried out by the team can help to direct further studies and assessment of commercial and resource web material.

The methodology employed in this research could be used as a model for development of quality criteria, since it proved to be effective in determining reliability and highlighting areas where further work is required.  This model will form the basis of new quality criteria for commercial web material and be used in extending this study.
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Table 1:  Measures of spread in scoring



Corr-ect-

ness
Comp-lete- ness
Person- al Exper- ience
External Review
Edit- ing
Ease of Use
Special Needs
Availab-ility

No. of criteria

5
4
5
4
7
12
3
4

No. of 'Y'
Mode
None
None
1
2
2
None
2
4


Mean
2.25
1.5
1
1.25
1.5
8.75
1.25
3.25


s.d.
1.71
1.30
.82
.96
1.00
1.71
.96
1.5

No. of 'N'
Mode
0
0
2
0
0
0
1
0


Mean
0.25
0.75
1.75
0.5
0.75
1.75
0.75
0


s.d.
0.5
0.96
1.26
1.00
0.96
2.36
0.5
0

No. of 'N/A'
Mode
2
0
1
None
None
0
None
0


Mean
2.50
1.75
2.25
2.25
4.75
1.25
0.50
0.75


s.d.
1.73
2.06
1.89
1.71
1.71
1.89
0
0.58
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