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Abstract

Background: The exponential use of the internet as a learning resource coupled
with varied quality of many websites, lead to a need to identify suitable websites for
teaching purposes. Aim: The aim of this study is to develop and to validate a tool,
which evaluates the quality of undergraduate medical educational websites; and apply
it to the field of pathology. Methods: A tool was devised through several steps of item
generation, reduction, weightage, pilot testing, post-pilot modification of the tool and
validating the tool. Tool validation included measurement of inter-observer reliability;
and generation of criterion related, construct related and content related validity. The
validated tool was subsequently tested by applying it to a population of pathology
websites. Results and Discussion: Reliability testing showed a high internal consistency
reliability (Cronbach’s alpha = 0.92), high inter-observer reliability (Pearson’s correlation
r = 0.88), intraclass correlation coefficient = 0.85 and k =0.75. It showed high criterion
related, construct related and content related validity. The tool showed moderately high Website:

concordance with the gold standard (k =0.61); 92.2% sensitivity, 67.8% specificity, 75.6% www.jpathinformatics.org
positive predictive value and 88.9% negative predictive value. The validated tool was DOI: 10.4103/2153-3539.120729
applied to 278 websites; 29.9% were rated as recommended, 41.0% as recommended with Quick Response Code:
caution and 29.1% as not recommended. Conclusion: A systematic tool was devised to
evaluate the quality of websites for medical educational purposes.The tool was shown to
yield reliable and valid inferences through its application to pathology websites.

Key words: Computer assisted learning, e-learning, medical education, pathology,
website evaluation

INTRODUCTION Without tools and methodologies for evaluating their
content information, the web’s potential as a universe of

The number of medical information web sites is knowledge could be lost.*) Moreover, no clear guidelines
increasing. The quality of such websites is highly variable,

difficult to assess and are published by a variety of bodies

such as government institutions, consumer and scientific A need therefore exists for the development of an
organizations, patients associations, personal sites, health evaluation procedure that assists teachers to assess the
provider institutions, commercial sites, ete.!) value of such websites.

are yet set for medical teaching websites.!"")
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CONTEXT

There are ever growing number of medical educational
websites and growing number of students relying on them
for undergraduate, postgraduate and continuous medical
education. Therefore, the process of choosing what to rely
on from the plethora of websites available cannot be left to
chance or unsystematic browsing. A tool needs to be devised
that helps medical teachers and studentsproperly evaluate
and choose high quality medical educational websites.

Skilled, methodical, organized human reviewing, selection
and filtering based on well-defined quality appraisal
criteria need to be the key ingredient in the recommended
student web-based reading material in medical schools.

The tool is expected to be used by educators to evaluate
websites for potential teaching purposes. In this context
the tool will act as an “aid memoire” or a checklist of all
factors that will contribute to the overall assessment of
the degree of suitability of the tool.

AIMS

* To develop and validate a rating tool which evaluates
the quality of undergraduate medical educational
websites; and apply it to the field of Pathology.

* To cnable teachers to better evaluate online medical
education materials and hence better selection of the
most appropriate websites as learning resources for
their students, particularly students of problem based
learning curricula.

* By promoting the application of agreed quality
guidelines by all medical schools, the overall quality
of medical educational websites will improve to
meet the demanded quality and the web will
ultimately become a reliable and integral part of the
undergraduate medical education.

MATERIALS AND METHODS

The methodology of this research involved systematic
review of the literature of available tools, tool
development, tool validation process and tool application.

Tool validation is described in several levels, as follows:

1. Developing a draft tool (this encompasses criteria to
be used in evaluating medical education websites).

2. Pilot testing of the tool.

3. Revising the tool according to pilot tests.

4. Validating the tool.

These are detailed as follows

Tool Development

Developing a Draft Tool

Medical Educational ~Website Quality  Evaluation
Tool (MEWQET) was developed as described below

http://www.jpathinformatics.org/content/4/1/29

using the principals and methodology of systematic
review as outlined by Hamdy et al.'V

[tem Generation

A comprehensive literature review was carried out.
Such a review served to clarify the nature and range of
the content of the target construct. Existing tools and
criteria for evaluating websites pertaining to education,
medical education, general health related educational
websites and website quality in general were obtained via
searching peer reviewed medical journals websites and
other websites as follows.

Review of the literature was carried out by using
bibliographic  databases, citation searches such as
PubMed  (http://www.ncbinlm.nih.gov/PubMed/)  and
ERIC (http://www.eric.ed.gov) and search engines such
as Google (www.google.com), Yahoo (www.yahoo.com),
Fxcite (www.excite.com), Lycos (www.lycos.com), and
Web  Crawler  (www.webcrawler.com) (Only  English
language results were pursued).

Search was done using the following search strings: “QOuality
Rating Instruments AND medical education”, “(evaluation
OR guidelines OR criteria) AND (website OR internet OR
online OR www) AND medical education” and “(evaluation
methods  website  quality)”, “(reliability OR  validity)
AND (evaluation method OR questionnaire OR tool)” and
variations of the following: “quality,” “Internet,” “World
Wide Web”, “rating,” “ranking,” “evaluate,” “award,” and
“assess” and combinations thereof.

Additional resources were obtained by investigating
references to the obtained articles, connections to relevant
articles, author links and hyperlinks from the initial results.

Data Extraction
Criteria were extracted and compiled into groups.

Item Reduction

Initially, items were reduced by removal of items which
were repetitive or not relevant to medical education, raw
items were generated and further modifications were carried
out according to the researcher experience pertaining to
undergraduate medical education in general and pathology
education in particular. Following the pilot testing, further
item reduction was carried out whereby further redundant
items were removed and item scaling was adjusted.

Item Scaling

Items were either scaled on a dichotomous basis or as a
multilevel scale. The former is a yes/no answer. Example
is item 1.1 and 1.4 of the tool. The latter is exemplified
in items 1.2, 1.3, 1.5 and 1.6 [Appendix I]. Such items
cannot be answered by a simple yes or no answer.

[tem Weighting

This was carried out based on already weighted items
of pre-validated tools in the literature. Items that
were modified or devised were weighted according to
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information from pooled literature and the experience
of the investigator. Summation was done as a subtotal
of each category followed by the grand total. The grand
total score was categorized as: Poor, weak, fair, good, very
good and excellent.

Pilot Testing of the Tool

The tool was piloted using a sample (10%) of the
population of websites upon which the tool is to be
ultimately used.

Modification of the Tool

The preliminary tool was applied to those websites and
further item reduction and modifications of weightage
was carried out according to the results of the pilot study.

The grand total score was categorized as recommended,
recommended with caution and not recommended.

Validating the Tool

All pathology teaching websites were rated according to
MEWOET by one pathologist (the main researcher, referred
to as the first observer). A second pathologist (referred to
as the second observer) was recruited to evaluate a random
sample of the websites using the tool. A 30% randomly
sclected sample of websites was used.

Training the Second Observer to Use the MEWQET Tool
The second observer acted as the trainee and the main
rescarcher as the trainer. The second observer was given
one random website to rate independently. Both the
main researcher and the second observer discussed the
MEWOQET tool using the first website as an example
with discussion and few clarifications. Subsequently, the
seccond observer rated another five randomly selected
websites.  Another discussion session  followed  with
further clarifications. The second observer then rated
the remainder of the websites using the MEWOET
Tool. Concordance rate was calculated and websites with
discordant rating were re-examined and discussed by both
the first and second observer in order to reach a consensus.

Reliability Measures

The reliability of the tool was evaluated by comparing
the first and second observer’s scores using the
MEWOQET tool and measuring the internal consistency
reliability (Cronbach’s alpha), Pearson correlation and
intraclass correlation coefficient.

Further reliability of the tool was evaluated by comparing
the first and second observer’s categories using the
MEWOQOET tool. This was done using kappa statistics.

Criterion Related Validity Measures

Testing the tool against a gold standard: Approximately
50% of the websites were randomly selected for
review (140 websites) and were independently rated by
two expert pathologists (more than 20 years of pathology
teaching experience) using their general judgment rather
than the tool. This is considered to be the gold standard as
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no other gold standard exists for this particular area under
study. Gold standard one and gold standard two (referred
to as GSI and GS2 respectively) were blinded to the
details of the study, the MEWQET tool, the nature of
items within the tool and the methodology. Both gold
standards ranked the websites as: “Recommended,”
“recommended with caution” or “Not recommended” for
educational purposes independently and then reached a
consensus on the discordant cases. GS consensus results
were compared with the outcome of the MEWOQET tool
to determine its sensitivity and specificity of identifying
websites of good quality suitable for teaching purposes or
otherwise and positive and negative predictive values.

Content Validity Measures
Comparing the MEWQET Tool with general website rating
tools such as Google PageRank and Alexa ‘Iraffic Rank.

Two common general website ranking tools such as
Google Page Rank and Alexa traffic rank were accessed
via www.google.com and www.alexa.com respectively.
Their respective toolbars were used to automatically rank
every website accessed for the study.

The rank of ecach was recorded and categorized as
recommended, caution or Not
recommended according to the following criteria:

recommended  with

Google Page Rank:

e 7-10: Recommended.

* 4-6: Recommended with caution.
e (-3: Not recommended.

Alexa Traffic Rank:

e <10,001: Recommended.

e 10,000-100,000: Recommended with caution.
e >100,001: Not recommended.

Ranks of both Google Page Rank and Alexa traffic rank
were compared with the tool consensus categories using
kappa statistics.

Gold Standard Rating of the Tool

The tool was revealed to both gold standards after they
finished their blinded rating. GS1 and GS2 rated cach item
and sub-item as: Highly important (HI), important (I)
and not important (NI). The Weightage of each item and
sub-item was also judged. In addition, the opinion of both
gold standards was solicited verbally in a discussion session
that followed the completion of the evaluation process.

Construct Validity Measures

a. 'The relationship of Gold standard consensus with
the actual score of the tool: The scores of the tool
were compared with the rating of the gold standard
consensus. The mean score for each category was
calculated and compared with the tool consensus score.

b. The relationship of Gold standard consensus with
both Google PageRank and Alexa Traffic Rank: Ranks
of both Google Page Rank and Alexa traffic rank
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were compared with the gold standard consensus
categories using kappa statistics.

Further validation of the tool was sought by applying
it to one of the well-known, robust websites amongst
pathologists, namely http://www.pathologyoutlines.com.

Application of the MEWQET Tool
This was applied to pathology websites according to the
following eligibility criteria.

Inclusion Criteria

All free of charge, English language websites for pathology
education, teaching, online image banks and interactive
tutorials.

Exclusion Criteria

Websites for other disciplines, websites for research or
experimental pathology, websites of Journals or periodicals
of Pathology, websites of databases and search engines,
online manuals and textbooks or online dictionaries and
glossaries are all excluded.

Sampling Method

All pathology education websites found on the web using
Google (The most widely used search engine) and all
links from official pathology related websites were used
(virtually 100% sample). Search through www.google.com
was done using the following search string: “Pathology
and education.” The first 50 hits plus all related links
were taken. Search ended on 6™ June 2008.

Statistical Analysis Used
All statistics were carried out using SPSS  software
version 17.0.

RESULTS

Tool Development

Items were generated as per the methodology described
above and then compiled into groups. After compiling the
items into groups, items were reduced by removal of items
which were repetitive, or not relevant to medical education.
Raw items were generated and this resulted in 19 items and
a total of 124 sub-items with a maximum global score of
312 points. Some items were modified, some were split into
two separate items, and some were summed together as one
item depending on relevant importance. This modification
resulted in 12 major items, a total of 74 sub-items with a
maximum global score of 127 points. This was categorized
as poor, weak, fair, good, very good and excellent. Piloting
was performed on a 10% random sample which resulted
in 30 websites. The preliminary tool was applied to those
websites and further item reduction and modifications of
weightage was carried out as well as the addition of few
important clarifications termed as “hints”.

This resulted in the final version of the tool, which
comprises 12 major items and 42 sub-items with a
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maximum global score of 100 points [Appendix I]. This
was categorized arbitrarily as follows:

*  >65: Recommended.

*  65-50: Recommended with caution.

*  <50: Not recommended.

Categorization was changed from a six tiered system to
just three for simplification purposes as the former was
found cumbersome to apply during the pilot period
and it would have proven complicated for comparison

purposes. The final version of the tool was then used for
the study [Appendix I: MEWOQET].

Validating the Tool

A total of 278 websites were evaluated and categorized by
the main researcher (first observer) after the exclusion of
17 websites due to inaccessibility at the time of application
of the tool. Following categorization by the second
observer and comparing the categories, 61 were found
to be concordant and 11 were discordant [Figure 1].
Discordant websites were reviewed together by both first
and second observer and the consensus was reached in

all (100%).

Reliability Measures

The tool showed internal consistency
reliability (Cronbach’s alpha) =0.92, Pearson correlation,
r = 088, P < 0.05 [Figure 2] and intraclass correlation
coefficient = 0.85, (0.776-0.906 95% confidence interval),
P < 0.05. Further reliability of the tool was evaluated by
comparing the first and second observer’s categories using
the MEWOET tool [Table 1]. This was done using Kappa
statistics. ¥ =0.75, P < 0.05 (substantial agreement-level
of agreement as indicated by Landis and Koch (1977).

Validity Measures

Criterion RelatedValidity Measures

When the categories of tool scores were compared with
the gold standard categories, the level of agreement was
found to be substantial (x =0.61) [Table 1] (level of
agreement as indicated by Landis and Koch, 1977).

In order to determine the sensitivity, specificity, positive
predictive value and negative predictive value, the
recommended with caution group was combined with
the recommended group and compared with the not
recommended group. This showed that the tool has 92.2%
sensitivity, 67.8% specificity, 75.6% positive predictive
value and 88.9% negative predictive value [Table 2].

Content Validity

a.  Comparing the MEWOQOET Tool with general website
rating tools such as Google PageRank and Alexa
Traffic Rank: Comparing Google Page Rank and
Alexa traffic rank with the tool consensus categories
using kappa statistics showed kappa of 0.031 with a
P value of 0.45 and — 0.023 with a P value of 0.57
respectively.

b.  Gold Standard rating of the tool: No item was rated
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Figure |: Concordance rate between first and second observer Figure 2: Scatter plot of inter-observer agreement
Table |: Inter-observer agreement by category Table 2: Ratings of tool versus gold standard
Observer categories S e Total Tool versus gold standard Gold standard Total
e RandRC  NR
NR R RC Tool
First observer category Rand RC
NR n 59 19 78
n 1 0 0 1 % 92.2 322 63.4
% 1000 00 0.0 100.0 NR
R n 5 40 45
n 0 32 2 34 % 7.8 67.8 36.6
% 0.0 94.1 5.9 100.0 Total
RC n 64 59 123
n 6 3 18 27 % 100.0 100.0 100.0
% 22.2 1.1 66.7 100.0 NR: Not recommended, R: Recommended, RC: Recommended with caution
Total
n 17 35 20 72
% 236 486 )78 100.0 and not recommended: 49.6.

NR: Not recommended, R: Recommended, RC: Recommended with caution

as NI; as 100% of Items were rated as either HI or
important. 91-93% of sub-items were rated as cither
HI or important [Tables 3 and 4].

In addition, both gold standards expressed their opinion
verbally that the items in the tool can act as an “aid
memoire” had they not been put in a checklist format
they can be easily overlooked. This opinion was obtained
during a discussion session that followed the completion
of the evaluation process.

Construct Validity Measures
The relationship of gold standard consensus with the
actual score of the tool.

The rating of the gold standard consensus was compared
with scores of the tool and the mean was calculated.
The mean scores for cach category were as follows:
Recommended: 67.8, recommended with caution: 59.9

The Relationship of Gold Standard Consensus with Both
Google Pagerank and Alexa Traffic Rank

To examine whether this tool performs better than
Google or Alexa, the latter were each compared against
the gold standard in the same way that the tool was
compared with each of Google and Alexa.

Comparing both Google Page Rank and Alexa traffic rank
with the Gold standard categories using kappa statistics
showed kappa level of agreement, x = —0.007 with a
P value of 0.92 and0.038 with a P value of 0.53 respectively.

Upon secking further validation of the tool by applying
it to one of the well known, robust websites amongst
pathologists, namely http://www.pathologyoutlines.com,
the following was found:

This website scored 79% and hence it is in the
recommended category [Appendix I1].

This gives further support to the validity of the
MEWOET tool.
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Pathologyoutlines.com got the maximum score in 34
out of 42 sub-items (80.9% of the total sub-items).
The website did not get the highest score in only eight
sub-items and these are described as follows.

In sub-item 1.3, the maximum score is 5 but the website
only scored 3 because the target audience is physicians
rather than medical students. In sub-item 1.6, it scored
0, while the maximum score is 3 as the domain of this
website 1s a.com (denoting a commercial website, as
opposed to.net ororg). In sub-item 2.3 which relates to
its relevance to medical students with respect to their
maturity and cognitive abilities, it scored 3 while the
maximum score is 5. This is because the website is geared
for postgraduate professionals where the information
is presented swiftly in a compact bulleted format. This
may be conceived as “hard to understand” by medical
students as it does not give the elaborative explanatory
text that the undergraduate medical student might
need. In sub-item 4.1, it scored one while the maximum
score 1s 3. This is because the date of last update of
some chapters of the website was longer than a year
In sub-item 10.2, the website scored-2 as it did contain
flashing, scrolling, or otherwise wvisually distracting
graphic and text displays. In both sub-items 11.2 and
11.3 (interactivity), the website scored 0 in each, while
the maximum score is 3 and 4 respectively. This is due to
the fact that the website does not have activities that are
challenging, interesting, and appealing for the intended
learner with prompt feedback whenever needed nor does
it have any provision for relevant action on the part of
the learner. Lastly, in sub-item 12.2, it scored one while
the maximum score is 4 and that is because it did have
commercial advertisements.

Application of the Tool
The search methodology described above yielded 414
websites [Iigure 3].

http://www.jpathinformatics.org/content/4/1/29

The quality of pathology websites for undergraduate
education was measured using the validated MEWQET
Tool. Out of a total of 278 websites, the tool identified
83 websites as recommended (29.9%), 114 websites as
recommended with caution (41.0%) and 81 websites as
not recommended (29.1%) [Figure 4]. In other words,
the tool distinguished around two thirds of the websites
as suitable and one third as not suitable. The full list of
websites and their rating is outlined in Appendix IIL.

The websites were ranked according to the actual scores of
the tool within each category. The top 10 recommended
websites and the bottom 10 not recommended websites
are displayed in Tables 5 and 6 respectively.

DISCUSSION

Background
The exponential advances of online technologies have

Table 5:Top 10 “recommended” websites

Website URL address Tool
score
http://dpalm.med.uth.tmc.edu/cytopath/ 90
http://medic.med.uth.tmc.edu/ 90
http://w3.ouhsc.edu/pathology/Index.html 90
http://library.med.utah.edu/VWebPath/webpath.html 87
http://pathorama.ch/ 85
http://cellbio.utmb.edu/cellbio/ 85
http://www.ibis-birthdefects.org 85
http://pathcuric|.swmed.edu/PathDemo/maintofc. 84
html
http://pathhsw5m54.ucsf.edu/introduction.html 84
http://www.le.ac.uk/pathology/teach/va/titlpag|.html 84

URL: Uniform resource locator, http: Hypertext transfer protocol

Table 6:Top 10 “not recommended” websites

Website URL address Tool
Table 3: Item ratings by gold standard score
Item rating GSl GS2 Percentage range http://www.docguide.com/dgc.nsf/ge/Unregistered. 16
- - User. 545434?OpenDocument
Highly important 7 3 25-58 http://www.autopsyvideo.com/default.html 21
Impo'rtant > ? 42:75 http://www.antibodyresource.com/educational.html 23
Not important 0 0 0 http://www.mabot.com/brain/# 29
Total 12 12 100 . .
http://www.mdchoice.com/photo/phototoc.asp 29
GS: Gold standard http://it.spcollege.edu/media/naravane/ 31
lymphaticsystem/lymphaticsystem.html
Table 4: Sub-item rating by gold standard http://kobiljak.msu.edu/CAl/Pathology/Neuro_ 31
Index.html
Sub-item rating Gsl Gs2 Percentage range http://www.time.com/time/covers/| 101040223/ 31
Highly important 25 18 41.9-58.1 graphic/
Important I5 2| 35-48.8 http://www.whfreeman.com/kuby/content/anm/ 31
Not important 3 4 7-93 kbOlanOl.html
Total 43 43 100 http://www.prostatecancer-infoguide.com/ 32

GS: Gold standard

URL: Uniform resource locator
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Search yielded 414
websites

119 websites excluded
based on the application
of exclusion criteria

295 websites remained as the
study population

Websites
inaccessible by first
observer

17 websites excluded:

278 websites
Remain for study by first observer

Gold Standard: 50%

second observer: 30%

(n=140 websites)

17 websites excluded:

10 and 15 websites 1

inaccessible by GS1and
GS2 respectively

(n=83 websites)

Eleven websites
excluded:
websites

inaccessible by

second observer

72 websites
remain for study
by second
observer

123 websites

both Gold
standards

remain for study by

Figure 3:Website selection flowchart

120

100

80

60

H No.of websites
40

20

Recommended
29.9%

Not Recommended
29.1%

Recommended with
caution 499

Figure 4:Websites according to category

led to significant enhancement of medical education.
The study of medicine depends on analysis and synthesis
of the vast amount of information that includes highly
visual and complex data. This is particularly true for
a field like pathology, where it is highly dependent on
interpretation of complex visual images opening the way
for the internet to rapidly emerge as an attractive method
for learning.!'*!*

With the growing popularity of using the internet as a
source of information in general and for educational
purposes in particular and the concern of lack of
proper scrutiny for quality; a need has arisen to devise
instruments whereby the quality of such material is
systematically evaluated for its quality and possible
potential use by students.!"”!

In contrast to the ever-growing websites and internet
usage around the world, literature pertaining to evaluating
the quality of web based materials has been scarce.!'

Most of website evaluating tools that were found in the
literature pertain to evaluating health related websites with
the consumer, lay person or patient in mind.'*? Other
evaluating tools were found to be devised by librarians who
are concerned about the quality of published information
in general on the web.?'#* Tools pertaining to evaluating
education related websites are also available*?! as well as
those related to medical undergraduate education.**!

Despite many attempts to devise new tools pertaining
to examine the quality of health information on the
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internet, there does not appear to be any universally
accepted reliable website rating tool that can be used. Of
the attempts to devise education related evaluation tools,
criteria lacked comprehensiveness and well described
development procedures. 772!

Finding tools that have already been validated was
challenging as a number of tools were devised and
applied without proper scrutiny for their reliability or
validity.>**#?l Studies have shown that finding reliable

sources of information on the web can be confusing and
difficult.34

Tool Development

The tool of this study was developed pooling together
“standards” or “items” from a variety of tools identified
via extensive literature scarches. Such tools encompassed
those designed ecither for health websites, pure
educational websites, websites in general form librarian
perspective or medical educational websites.

Items of the Tool

The standards or items (Authorship and Credibility,
Aim, Scope and Intended Audience, Comprehensiveness,
Currency of Information, Content, Navigability, Speed,
Access, Hyper-links, Graphics and Design, Interactivity
and Disclosures) that were found to be essential or
important amongst all the tools searched were included
in this tool.

Agencies and  institutions concerned  with  health
consumer issues over the net in their publications
regarding evaluating online health related information
also considered aim, scope and intended audience,
credibility, content, authority and reputation, relevance,
coverage, accuracy, currency, accessibility, ethics, design
and layout, disclosure, links, interactivity and case of use
in their guidelines.*1%15205] This was further supported
by (Bernstama, Sheltona, Waljia and Meric-Bernstamb,
2005) who reviewed 80 instruments that are available
to assess the quality of health information on the
web and found the above as common clements in

such instruments.  Other investigators had similar
findings.[1:2>343637]

General and medical library resources considered
authorship, accuracy, currency, coverage, design, referral to
other resources, purpose, audience value of content and
navigation as essential items in their online publication
regarding evaluating internet resources. %)

Tools

web  were

assessing  cducational  materials  on  the
rated by investigators  outlining
authorship, accuracy, intended audience, clarity, aim,
comprehensiveness, interactivity, navigability and scope
as their evaluation checklists.?*>**8 Emphasized the
importance of active learning and hence the importance
of interactivity as one of the standards in educational
website."" Interactivity was also included in our tool. In

several

http://www.jpathinformatics.org/content/4/1/29

addition, similar standards were considered in guidelines
set for medical and health information sitesP” as well as
medical educational website evaluations.*2°!

Some studies evaluated online educational materials for
practicing pathologists and those outlined accuracy, case
of navigation, relevance, updates and completeness as
some of their standards.!

Lack of Existing Comprehensive Tool Pertaining to
Pathology Education

Review of the literature did not reveal any study
pertaining to pathology education that incorporated as
a comprehensive review of ecarlier tools or as systematic
item generation with item listing and extraction as was
carried out in this study. In this study, all carlier tools
pertaining to evaluating health education, general
librarian, education, practice of discipline and medical
education were thoroughly reviewed, items were
generated from these tools and they were listed and
categorized. This was followed by a process of eliminating
repeated or redundant items, reducing the items to the
most relevant ones in relation to undergraduate medical
education.

Item Weightage

Item weightage was not thoroughly discussed in
the majority of studies encountered,*” however,
in (Mclnerney C and Bird, 2004) study weightage was
judged by the level of importance decided by website
quality.l’”!

In this study, items and sub-items were assigned weightage
according to some of the literature that mentioned their
item weightage or from the researcher’s own experience
regarding pathology education and the importance of
the various items as it pertains to medical education.
The Net Scoring® criteria to assess the quality of health
internet information for example have grouped 49 criteria
into cight groups. Each criterion has a weight: Essential
criterion rated from 0 to 9, important criterion rated from
0 to 6 and minor criterion rated from 0 to 3. This was
done according to the relevance of the criterion or item
to the core item, which is the educational value of the
resource. In this study, a similar approach was followed.!"!

This was further refined following the pilot stage of the
study. This approach strengthened the methodology of
the study as it followed the acceptable fundamentals
of tool development technique. Such item weightage
suffered from the inevitable disadvantage of relying on
certain assumptions. This was overcome, however, by the
systematic tool validation that followed.

Tool Validation

Very few tools have undergone rigorous validation. Of
those who have, some show good validity and reliability
of the their tools,”* while others show poor validation
measures including poor inter-rater agreement in a wide
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range of tools.[2303!)

Inter-observer agreement was found to improve after a
period of training of the second rater or the rater who
did not develop the tool. For example, (Mclnerney C
and Bird, 2004) found that Spearman rho’s correlation
improved from 0.775 to 0.985 after such training.®” In
this study training of the second rater was incorporated
from the beginning in the methodology of tool validation.

The results of this study show high reliability suggested
by statistically = significant and quantitatively large
kappa value, intraclass correlation coefficient, pearson
correlation coefficient and Cronbach’s alpha.

Analyzing the inter-observer agreement by category
revealed that the not recommended category showed a
100% agreement, the recommended category showed a
94% agreement and no website rated as recommended by
one observer was rated as not recommended by the other
observer, the disagreement was only confined between
the recommended group and the recommended with
caution group. In the recommended with caution group,
the discordance was spread between both recommended
and not recommended category. In other words, there was
no more than one category difference in the discordant
group [Table 1].

According to (Bland and Altman, 1997) the minimum
requirement of satisfactory reliability as measured by
Cronbach’s alpha is 0.70. In our study, the level of
Cronbach’s alpha correlation coetficient is 0.92 indicating
the high reliability of our tool.*!)

Comparison of the tool consensus score with the gold
standard consensus showed high sensitivity, moderately
high specificity and high positive and negative predictive
values of the tool. In other words, the tool proved to be
able to pick out the most suitable websites for medical
education.

The MEWOET tool showed higher sensitivity than
specificity. This was expected as it was designed to
pick out most of the suitable websites for medical
education, though some of the tools selected may not be
suitable. The high negative predictive value denotes an
added advantage of the tool as it indicates that a high
proportion of “not recommended” websites are correctly
assigned as not recommended.

No similar comparison was found in the literature where
sensitivity, specificity, positive and negative predictive
values of tools was measured. This may be due to the
fact that most tools reflected their results in a multiple
tiered categorization systems such as (excellent, very
good, good, poor) rather than our system where we
managed to combine the two categories “recommended”
and “recommended with caution” together and measure
it against the third category “not recommended” in a

http://www.jpathinformatics.org/content/4/1/29

binary fashion. This approach gave an added depth to the
meaningfulness of the statistical results in that it focused
on what matters most, which is: Will the tool be able to
pick the most suitable or most recommended websites or
not. In addition, no instrument used a gold standard in
the manner that was carried out in this study.

Very few instruments used the gold standard approach as
described in this study. Some used “gold standard” for
specific information on the web such as information on
the management of cough or reliability of information
about miscarriage measured against set criteria as
established by the Royal College of obstetrics and
Gynecology for example. Gold standard in this context
was established guidelines about a specific disorder, but
not for a broad topic such as pathology education.?*?

Since Google PageRank and Alexa Traffic Rank are general
rating tools which are designed basically to measure how
popular a website is by tracking only traffic to and from
it, it was anticipated that they will not correlate with the
tool as the tool was applied to pathology educational
websites. The general popularity ranking of these websites
by Google and Alexa was not expected to be favorable
out of the entire population of websites that are available
on the web. The results of this study showed that there
was no correlation between the tool and Google and
Alexa which adds to the content validity of the tool. To
support this further, gold standard rating was compared
with that of each of Google and Alexa in the same way as
it done for the tool and similar negative correlation was
found between the gold standard rating and both Google
and Alexa ranking system. It is also known that general
website ranking tools can be subject to manipulation,
spoofing and spamdexing inflating the real popularity of
websites. 4]

High content validity of the tool was further supported
by the gold standard evaluation where all items were
rated as either HI or important and no item was rated
as NI. In addition, up to 93% of sub-items were rated as
either Il or important and Gold standard agreed with the
weightage of all items. In addition, both gold standards
expressed their opinion verbally that the items in the tool
can act as an “aid memoire” had they not been put in a
checklist format they can be easily overlooked.

Positive correlation was found between the gold standard
consensus with the actual score of the tool while an inverse
correlation was found between the gold standard consensus
with both Google Page Rank and Alexa Traffic Rank thus
supporting the high construct validity of the tool.

When (Gritffins, Tang, awking and Christensen, 2005)
compared Google PageRank with a tool designed to find
good web-based information about depression, poor
correlation was found.P? In addition, no correlation was
found between the high scoring health related websites and
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the popularity ranking by either Google Page Rank or Alexa
Traffic Rank as studied by (Zeng and Parmanto 2004).1*

Application of the Tool

The MEWOQET tool was then applied to a population
of pathology websites. The results were shown to follow
a normal distribution pattern, which is expected as the
majority of the websites were recommended with caution,
fewer websites were recommended and an equal number
of websites were deemed not recommended by the tool.

Irom the experience of the investigator those websites
that were picked by the tool as recommended are
websites that are already known to many reputable
medical schools as highly suitable websites to give to
students for further reading or as a reference. Moreover,
evaluation of the website: http://www.pathologyoutlines.
com which was chosen as an example of well reputable,
trusted and robust website by the tool showed its rating
as “ recommended.” This adds evidence to support the
validity of the tool.

In Parikh et al., ’s study on validated websites on cosmetic
surgery, they found that §9% of the websites studied
failed to reach an acceptable standard, while Frasca
et al., evaluated anatomy sites on the internet in 1998
and again 1999 they found a significant increase in the
quality of anatomy websites.?**! It is therefore difficult
to compare with other studies as each is using a different
tool with different validation methods.

Many = studies devising rating tools, apply their
standards or criteria directly without subjecting their
tools to rigorous validations.?””*$! This study, however,
demonstrated a thorough and systematic procedure
in tool development and validation and established a
good example of developing etfective evaluation tool for
medical educational websites.

It is of note that even though the tool was developed
using pathology educational websites, it is applicable to
any medical education website.

How to Use the MEWQET Tool

It is proposed that the tool be used by educators to
vet websites or sections/subsections of websites for
use by medical students to help fulfil specific learning
objectives. Once vetted, the educator should give the
link of this website as part of the reading material, post
it on the intranet or virtual learning environment of the
college. Students’ feedback about the website should be
encouraged. This exercise should be done at the beginning
of cach learning module. This is supported by other
studies where it was found that students even though
they enjoy the flexibility of online learning,#! but they
reported that the content was too much for the allotted
time. Instructors are therefore expected to carefully
scrutinize all content material before recommending them
to students. "4

http://www.jpathinformatics.org/content/4/1/29

By promoting the application of agreed quality guidelines
by all medical schools, the overall quality of medical
educational websites could improve to meet the
demanded quality and the Web might ultimately become
a reliable and integral part of the undergraduate medical
education.

CONCLUSIONS

Many medical education websites are available on the web
with unknown quality and similarly many un-validated
website evaluation instruments are also available.

It is crucial not to instantly rely on any material found
on the internet for educational purposes and instead to
critically and systematically evaluate websites for medical
education. The tool developed in this study fills a vacuum
that exists in this area and further scrutiny is needed for
this tool and other similar tools that are available now or
will be available in the future to ensure optimum choice
of the best websites for educational purposes.

The ultimate objective was to increase the awareness of
website authors/owners not to publish on the net without
enough scrutiny otherwise, readers will simply stay away
from their websites. Therefore, the results of this study
could serve to increase the quality of materials published
on the internet and ultimately to increase the reliability
of the internet as an educational resource.
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Appendix I: Medical educational website quality evaluation tool (MEWQET)
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Serial No.:

Name of researcher:
URL/Address:

Date accessed:

Category Criteria Answer Weight/ Score
How to
score

I. Authorship and I.1 Disclosure of authorship. (Hint: Answer yes if: The author’s Yes/No Yes=+3 pts

credibility name is clearly stated, or the title of the institution if it is an No=0 pts
institution’s website)
1.2 Information about the author includes (pick one) A/B/ A or D=0
A. Author’s name? C/D pts
B. Name with author’s credentials? B=+2 pts
C. Name with author’s credentials and/or contact information? C=+3 pts
D. Does not apply (Hint:Whether it is clear if it is geared
toward a certain area e.g. renal pathology, | pathology, etc.)
1.3 If author’s credentials are given, author is (pick one) A/B/C/ A=+3 pts
A. Health-care professional in area of expertise writing for D/E/FIG B=+4 pts
clinicians C=+5 pts
B. Health-care professional in area of expertise writing for D=+1 pts
medical/biomedical students E=0 pts
C. Health-care professional in area of expertise writing for F=0 pts
pathology students G=0 pts
D. Trainee/medical Student writing for trainees/students
E. Other
F Can’t tell
G. Does not apply — no author or no credentials given
I.4 Name, logo and references of the institution on each document Yes/No Yes=+2 pts
of the site No=0 pts
I.5 Is there an editorial review process? A/B/C A=+2 pts
A=Yes B/C=0 pts
B=No
C=Can't tell
1.6 Does it come from educational, nonprofit or government Yes/No/ Yes=+3 pts
domain? (Example.gov,.org or.edu? NA No=0 pts
NA=0
|. Subtotal /18
2. Aim, scope and 2.1 Is the aim clear? Yes/No Yes=+2 pts
intended audience No=0 pts
2.2 Is the intended subject scope of the resource clear? Yes/No Yes=+2 pts
No=0 pts
2.3 Is it relevant to medical students with respect to their maturity A/B/ A=+5 pts
and cognitive abilities? C/D B=+3 pts
A=Highly relevant C=+1 pts
B=Relevant D=0 pts
C=Minimal relevance
D=Not relevant (Hint: The degree to which the level of
pathology details is geared to students level)
2.4 Does the type of intended audience hinder the suitability of the Yes/No Yes=0 pts
resource to undergraduate medical education? No=+2 pts
2. Subtotal /11
3. Comprehensiveness 3.1 Comprehensiveness: Does it cover pathology education A/B/ A=+7 pts
comprehensively? C/D B=+6 pts
A=Yes C=+4 pts
B=No, but fairly comprehensive coverage of more than one D=+ pts

specific area of interest, e.g a number of organ systems

Contd....
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Appendix I: Contd...

Category Criteria Answer Weight/ Score
How to
score

C=No, but fairly comprehensive coverage of a specific area of
interest, e.g. Single organ/organ system

D=No, even specific area (s) of interest is/are not covered
comprehensively

3.2 Breadth: Does the resource focus on the area of interest as Yes/No Yes=+2 pts
well as including related topics? No=0 pts

3.3 Depth:ls the level of detail provided adequate for A/B/C A=+4 pts
undergraduate educational purposes? B=+1 pts
A=Adequate C=0 pts

B=Too detailed
C=Inadequate

3. Subtotal /13
4. Currency of 4.1 Most recent revision date is: (pick one) A/B/IC/ A=+3 pts
information A=Within the last month DI/E B=+2 pts
B=Within the last year C=+1 pts
C=Longer D=0 pts
D=Can't tell E=-1I pts
E=Date generated by server, does not apply to content
4.2 Date of creation disclosed? Yes/No Yes=+1 pts
No=0 pts
4. Subtotal 14
5. Content 5.1 Is the information accurate (to the best of your knowledge)? Yes/No Yes=+2 pts
No=-2 pts
5.2 Clear display of available information categories (factual data, Yes/No/ Yes=+2 pts 2212
abstracts, full-text documents, catalog, databases) NA No=-2pts
NA=0 pts
5.3 The educational value of the content material is: (pick one) A/B/ A=+12 pts
A=High C/D/ B=+5 pts
B=Average C=+1 pts
C=Low D=0 pts
D=Minimal
5. Subtotal /16
6. Navigability 6.1 Can necessary information be found easily from the main Yes/No Yes=+1 pts
homepage of the site? No=0 pts
6.2 Does site include a table of contents? Yes/No Yes=+| pts
No=0 pts
6.3 Does site include a usable search engine, help screen or FAQs Yes/No Yes=+2 pts
section? No=0 pts
6.4 Does the page title accurately describe content or location in A/B/ A=+] pts
site structure? C/D B/D=0 pt
A=accurately describes content C=-1 pts

B=Describes content with average accuracy
C=Title page is hardly related to content
D=Not applicable

6.5 Does every page include a way to return to the homepage for Yes/No Yes=+1 pts

the site? (Hint: Look for a separate icon and not to have to use No=0 pts

the “back” button)
6. Subtotal /6
7. Speed 7.1 Web site or server was inaccessible A/B/C/ A=+2 pts

A. Never D/E B=1I pts

B. Rarely C=0 pts

C. Only at peak use times (afternoon and evening) D=-1 pts

D.Three or more attempts on same day E=-2 pts

E. On three consecutive days

Contd....
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Category Criteria Answer Weight/ Score
How to
score

7.2 Fast load of the site and its different pages A/B/C A=+ pts
A. Less than | min B=0 pts
B. One to 3 min C=-1I pts
C. More than 3 min
7. Subtotal 13
8. Access 8.1 Is the site accessible from the main search engines and Yes/No Yes=+1 pts
catalogs? No=-1Ipts
8.2 s there a fee or cost for use of any portion of the web site? Yes/No Yes=-1 pts
No=+1 pts
8.3 How does access to the information through this web site A/B/C A=+2 pts
compare to the other available sources? B=+1 pts
A. Easier to find/use C=0 pts
B.About the same amount of effort to find/use
C. More difficult to find/use
8.4 Are large and unnecessary graphics used which inhibit ease of Yes/No Yes=-2 pts
access!? No=+Ipts
8.5 Is special hardware or software required to access the A/B/IC =-1I pts
resource? B=0 pts
A=Yes C=+I pts
B=No, but parts of the resource require special software
C=No
8. Subtotal 16
9. Hyper-links 9.1 Are there any links to further information? (Hint: Links Yes/No Yes=+1 pts
within the text and not references or other unrelated No=0 pts
external links)
9.2 Did you encounter any inactive or outdated (“dead”) links? Yes/No/ Yes/NA=0
NA pts.
N=+|
9.3 If so,do the dead links account for over 10% of the total? Yes/No/ Yes=-2 pts
NA No/NA=0
pts.
9.4 Do the links add value to any existing information? Yes/No/ Yes=+1 pts
NA No/NA=0
pts
9.5 Is bibliography included and hyper-texted whenever Yes/No Yes=+1 pts
appropriate! (Hint: Answer yes even if bibliography is included N=0 pts
but not hyper-texted and you judged that there is no need for
hyper-texting in this particular situation)
9. Subtotal 14
10. Graphics and 10.1 Do graphic elements include informational content? A/B/ A=+3 pts
design A=Most are content bearing C/D/ B=+2 pts
B=Some are content bearing NA C=+1l pt
C=Few or none are content bearing D=0 pts
D=Does not apply
10.2 Are there any flashing, scrolling, or otherwise visually Yes/No/ Yes=-1 pts
distracting graphic or text displays? NA No=+]| pts
NA=0
10.3 Is the information professionally presented? Yes/No Yes=+1 pts
No=-1 pts

10. Subtotal /5

I'l. Interactivity I'1.1 Mechanism for feedback: Email of the author/webmaster is Yes/No Y=+2 pts

available N=-1 pts

Contd....
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Category Criteria Answer Weight/ Score
How to
score
I'1.2 If a website has activities, are the suggested activities Yes/No Yes=+4 pts
challenging, interesting, and appealing for the intended learners No=0 pts

with prompt feedback whenever needed? (Hint: Example:
Cases with pathology related images to be studied and then
the answer is revealed when you click the appropriate icon)

I'1.3 Does the information in the site emphasize and promote Yes/No Yes=+3 pts
relevant action on the part of the learner? (Hint: Example:You No=0 pts
need to choose an answer and then your answer is revealed if
correct or not)

I'l. Subtotal /9
12. Disclosures 12.1 Disclosure of copyright, intellectual property issues or a Yes/No Yes=+1 pts

general disclosure No=0 pts

12.2 Advertising distinct from content A/B/C A=+4 pts

A=No advertisements B=+1 pts

B=Yes C=-1 pts

C=No
12 Subtotal /5
Global ratings /100

(maximum points 100)

Categories:

> 65-Recommended
65-50-Recommended with caution
<50-Not Recommended

Overall rating:

Appendix Il: Medical educational website quality evaluation tool (MEWQET)

Serial No.:

Name of Researcher:

URL/Address: http://www.pathologyoutlines.com
Date accessed: 18" May 2013

Category Criteria Answer Weight/ Score
How to
score
|.Authorship and I.I Disclosure of authorship. (Hint: Answer yes if: The author’s Yes/No Yes=+3 pts +3
credibility name is clearly stated, or the title of the institution if it is an No=0 pts
institution’s website)
I.2 Information about the author includes (pick one) A/B/ A or D=0 +3
A.Author’s name? C/D pts
B. Name with author’s credentials? B=+2 pts
C. Name with author’s credentials and/or contact C=+3 pts

information?
D. Does not apply (Hint:Whether it is clear if it is geared
toward a certain area e.g. renal pathology, | pathology, etc.)

I.3 If author’s credentials are given, author is (pick one) A/B/C/ A=+3 pts +3
A. Health care professional in area of expertise writing for D/E/FIG B=+4 pts
clinicians C=+5 pts
B. Health care professional in area of expertise writing for D=+ pts
medical/biomedical students E=0 pts
C. Health care professional in area of expertise writing for F=0 pts
pathology students G=0 pts
D.Trainee/medical student writing for trainees/students
E. Other
F Can’t tell

G. Does not apply — no author or no credentials given

Contd....
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Category Criteria Answer Weight/ Score
How to
score
I.4 Name, logo and references of the institution on each Yes/No Yes=+2 pts +2
document of the site No=0 pts
I.5 Is there an editorial review process? A/B/C A=+2 pts +2
A=Yes B/C=0 pts
B=No
C=Can't tell
1.6 Does it come from educational, nonprofit or government Yes/No/ Yes=+3 pts 0
domain? (Example.gov,.org or.edu?) NA No=0 pts
n.a=0
I. Subtotal 13/18
2. Aim, scope and 2.1 Is the aim clear? Yes/No Yes=+2 pts +2
intended audience No=0 pts
2.2 s the intended subject scope of the resource clear? Yes/No Yes=+2 pts +2
No=0 pts
2.3 Is it relevant to medical students with respect to their A/B/ A=+5 pts +3
maturity and cognitive abilities? C/D B=+3 pts
A=Highly relevant C=+1 pts
B=Relevant D=0 pts

C=Minimal relevance
D=Not relevant (Hint: The degree to which the level of
pathology details is geared to students level)

2.4 Does the type of intended audience hinder the suitability of Yes/No Yes=0 pts +2
the resource to undergraduate medical education? No=+2 pts
2. Subtotal 9/l
3. Comprehensiveness 3.1 Comprehensiveness: Does it cover pathology education A/B/ A=+7 pts +7
comprehensively? C/D B=+6 pts
A=Yes C=+4 pts
B=No, but fairly comprehensive coverage of more than one D=+ pts

specific area of interest, e.g. A number of organ systems
C=No, but fairly comprehensive coverage of a specific area of
interest, e.g. Single organ/organ system
D=No, even specific area (s) of interest is/are not covered
comprehensively

3.2 Breadth: Does the resource focus on the area of interest as Yes/No Yes=+2 pts +2
well as including related topics? No=0 pts

3.3 Depth: Is the level of detail provided adequate for A/B/C A=+4 pts +4
undergraduate educational purposes? B=+I pts
A=Adequate C=0 pts

B=Too detailed
C=Inadequate

3. Subtotal 13/13
4. Currency of 4.1 Most recent revision date is: (pick one) A/BIC/ A=+3 pts +1
information A=Within the last month D/E B=+2 pts
B=Within the last year C=+1 pts
C=Longer D=0 pts
D=Can’t tell =-1 pts
E=Date generated by server, does not apply to content
4.2 Date of creation disclosed? Yes/No Yes=+1 pts +1
No=0 pts
4. Subtotal 2/4
5. Content 5.1 Is the information accurate (to the best of your knowledge)? Yes/No Yes=+2 pts +2
No=-2 pts
5.2 Clear display of available information categories (factual data, Yes/No/ Yes=+2 pts +2
abstracts, full-text documents, catalog, databases) NA No=-2pts
NA=0 pts
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5.3 The educational value of the content material is: (pick one) A/B/ A=+12 pts +12
A=High C/D/ B=+5 pts
B=Average C=+] pts
C=Low D=0 pts
D=Minimal
5. Subtotal 16/16
6. Navigability 6.1 Can necessary information be found easily from the main Yes/No Yes=+1 pts +1
homepage of the site? No=0 pts
6.2 Does site include a table of contents? Yes/No Yes=+| pts +1
No=0 pts
6.3 Does site include a usable search engine, help screen or FAQs Yes/No Yes=+2 pts +2
section? No=0 pts
6.4 Does the page title accurately describe content or location in A/B/ A=+] pts +1
site structure?! C/D B/D=0 pt
A=accurately describes content C=—1 pts

B=Describes content with average accuracy
C=Title page is hardly related to content
D=Not applicable

6.5 Does every page include a way to return to the homepage for Yes/No Yes=+| pts +1
the site? (Hint: Look for a separate icon and not to have to No=0 pts
use the “back” button)
6. Subtotal 6/6
7. Speed 7.1 Web site or server was inaccessible A/BIC/ A=+2 pts +2
A. Never D/E B=1 pts
B. Rarely C=0 pts
C. Only at peak use times (afternoon and evening) D=-1 pts
D.Three or more attempts on same day E=-2 pts
E. On three consecutive days
7.2 Fast load of the site and its different pages A/B/C A=+] pts +1
A. Less than | min B=0 pts
B. One to 3 min C=-1 pts
C.More than 3 min
7. Subtotal 3/3
8. Access 8.1 Is the site accessible from the main search engines and Yes/No Yes=+| pts +1
catalogs? No=-1 pts
8.2 Is there a fee or cost for use of any portion of the web site? Yes/No Yes=-1 pts +1
No=+1 pts
8.3 How does access to the information through this web site A/BIC A=+2 pts +2
compare to the other available sources? B=+1I pts
A. Easier to find/use C=0 pts

B.About the same amount of effort to find/use
C. More difficult to find/use

8.4 Are large and unnecessary graphics used which inhibit ease of Yes/No Yes=-2 pts +1
access? No=+1 pts
8.5 Is special hardware or software required to access the A/B/C A=-1 pts +1
resource! B=0 pts
A=Yes C=+1 pts
B=No, but parts of the resource require special software
C=No
8. Subtotal 16
9. Hyper-links 9.1 Are there any links to further information? (Hint: Links Yes/No Yes=+| pts +1
within the text and not references or other unrelated No=0 pts

external links)
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9.2 Did you encounter any inactive or outdated (“dead”) links? Yes/No/ Yes/NA=0 +1
NA pts
N= +|
9.3  If so, do the dead links account for over 10% of the total? Yes/No/ Yes=-2 pts 0
NA No/NA=0
pts
9.4 Do the links add value to any existing information? Yes/No/ Yes=+1 pts +1
NA No/NA=0
pts.
9.5 s bibliography included and hyper-texted whenever Yes/No Yes=+1 pts +1
appropriate? (Hint: Answer yes even if bibliography is No=0 pts

included but not hyper-texted and you judged that there is
no need for hyper-texting in this particular situation)

9. Subtotal 4/4
10. Graphics and 10.1 Do graphic elements include informational content? A/B/ A=+3 pts +3
design A=Most are content bearing. C/D/ B=+2 pts
B=Some are content bearing NA C=+1 pts
C=Few or none are content bearing D=0 pts
D=Does not apply
10.2 Are there any flashing, scrolling, or otherwise visually Yes/No/ Yes=-1| pts -
distracting graphic or text displays? NA No=+1 pts
NA=0
10.3 Is the information professionally presented? Yes/No Yes=+1 pts +1
No=-1 pts
10. Subtotal 3/5
I'l. Interactivity I'1.1 Mechanism for feedback: Email of the author/webmaster is Yes/No Yes=+2 pts +2
available No=-1 pts
I'1.2 If a website has activities, are the suggested activities Yes/No Yes = +4 pts 0
challenging, interesting, and appealing for the intended N=0 pts

learners with prompt feedback whenever needed? (Hint:
Example: Cases with pathology related images to be
studied and then the answer is revealed when you click the
appropriate icon)
I'1.3 Does the information in the site emphasize and promote Yes/No Yes=+3 pts 0
relevant action on the part of the learner? (Hint: Example: No=0 pts
You need to choose an answer and then your answer is
revealed if correct or not)

I'l. Subtotal 2/9
12. Disclosures 12.1 Disclosure of copyright, intellectual property issues or a Yes/No Yes=+1 pts +1
general disclosure No=0 pts
12.2 Advertising distinct from Content A/B/C A=+4 pts +1
A=No advertisements B=+1 pts
B=Yes C=-1 pts
C=No
12. Subtotal 2/5
Global ratings 79/100

(maximum points 100)

Categories: > 65: Recommended; 65-50: Recommended with caution; <50: Not recommended; Result: Recommended
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URL addressss MEWQET  First
score observer
(/100)
http://130.219.172.134/pathology_course/index.html 74 R
http://155.37.5.42/eatlas/ 66 R
http://pathorama.ch/ 85 R
http://ampat|.amu.edu.pl/ 62 R/C
http://anocef.unice.fr/atlasneuro/en/index.html 60 R/C
http://anthro.palomar.edu/mendel/default.htm 63 R/C
http://arbl.cvmbs.colostate.edu/hbooks/pathphys/endocrine/tests/index.html 6l R/C
http://atlases.muni.cz/ 49 NR
http://atlasgeneticsoncology.org// 73 R
http://bethesda2001.cancer.gov/ 65 R/C
http://biologycorner.com/bio4/ 62 R/C
http://bioscience.org/atlases/tumpath/index.htm 79 R
http://bl-msci-007c.ads.iu.edu/c602web/602/c602web/Toc.htm
http://bme.virginia.edu/ley/ 72 R
http://brighamrad.harvard.edu/Cases/bwh/hcache/335/full.html 63 R/C
http://brodylab.eng.uci.edu/~jpbrody/animations/ 49 NR
http://cai.md.chula.ac.th/chulapatho/xmain.html
http://cal.man.ac.uk/student%5Fprojects/2002/MNLFOAA2/ 51 R/C
http://www.cancer.gov/cancertopics 63 R/IC
http://cancerweb.ncl.ac.uk 51 R/C
http://catalog.nucleusinc.com/categories.php?CatID=01 landA=and|=2 44 NR
http://cellbio.utmb.edu/cellbio/ 85 R
http://cellbiology.med.unsw.edu.au/units/medicine/found.htm 74 R
http://cpmcnet.columbia.edu/dept/curric-pathology/pathology/pathology/pathoatlas/index.html 73 R
http://cwmldl.med.yale.edu/gsdl/cgi-bin/library?p=aboutandc=palade 75 R
http://dermatlas.med.jhmi.edu/derm/ 48 NR
http://dermatology.wustl.edu/dermsub/caseofmonth/case.html 56 R/C
http://dpalm.med.uth.tmc.edu/cytopath/ 90 R
http://ent.osu.edu/7413.cfm 65 R/C
http://erl.pathology.iupui.edu/ 56 R/C
http://esynopsis.uchc.edu/ 82 R
http://faculty.virginia.edu/neuromuscular-pathology/START %20HERE.html 64 R/C
http://feany-lab.bwh.harvard.edu/pictures/index.html 51 R/C
http://granuloma.homestead.com/ 70 R
http://gsm.herston.uq.edu.au/pathology/teaching/ GMC2/lecture/tumourskin/home.html 6l R/C
http://gsm.herston.ug.edu.au/pathology/teaching/ GMC2/tutorial/cns2/text.html 59 R/C
http://health.allrefer.com/ 57 R/C
http://highered.mcgraw-hill.com/sites/dl/free/0072437316/120060/ravenanimation.html 52 R/C
http://hivinsite.ucsf.edu/InSite.jsp!page=KB 8l R
http://homepages.ed.ac.uk/duvall/entry.htm
http://info.fujita-hu.ac.jp/~tsutsumi/ 77 R
http://info.med.yale.edu/labmed/cme/cme.html 61 R
http://iplab.net/ 66 R
http://it.spcollege.edu/media/naravane/lymphaticsystem/lymphaticsystem.htm 31 NR
http://kobiljak.msu.edu/Cl/Pathology/Neuro_Index.html 31 NR
http://learn.genetics.utah.edu/units/basics/ 71 R
http://library.med.utah.edu/webpath/webpath.html 87 R
http://mammary.nih.gov/reviews/ 52 R/C
http://mdlive.net/dermpath.htm 48 NR
http://medic.med.uth.tmc.edu/ 90 R
http://medinfo.ufl.edu/year | /histo/index.html 59 R/C
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http://medi-smart.com/renal 1 8.htm 54 R/C
http://medocs.ucdavis.edu/pmd/410a/lab/Labé/Labé.htm 41 R/C
http://medocs.ucdavis.edu/PMD/WWWICIARC/WWW-ICIARC.html 64 R/C
http://members.aol.com/peilinx/ 44 NR
http://members.tripod.com/%7Edermpath/index.html 56 R/C
http://micf.mic.ki.se/Diseases/ 48 NR
http://missinglink.ucsf.edu/lm/ids_104_neurodegenerative/dementiahome.htm 64 R/C
http://w3.ouhsc.edu/pathology/Index.html 90 R
http://neuromuscular.wustl.edu/ 77 R
http://nic.sav.sk/logos/books/scientific/z.html 71 R
http://nih.techriver.net/index.php 78 R
http://oac.med.jhmi.edu/cpc/links.cfm 76 R
http://oac.med.jhmi.edu/Pathology/Viewer/mainmenu.html 75 R
http://ocw.mit.edu/OcwWeb/health-Sciences-and-Technology/HST-035Spring2003/CourseHome/index.htm 72 R
http://path.upmc.edu/cases/index.html 77 R
http://pathcuric|.swmed.edu/pathdemo/maintofc.htm 84 R
http://pathhsw5mb54.ucsf.edu/introduction.html 84 R
http://www.ec.upstate.edu/PATH/index.html 83 R
http://pathlab.org/ 52 R/C
http://pathmicro.med.sc.edu/book/immunol-sta.htm 67 R
http://pathology.class.kmu.edu.tw/ 60 R/C
http://pathology.jhu.edu/department/teaching.cfm 79 R
http://pathology2.jhu.edu/cyto_tutorial/ 58 R/C
http://pathologyoutlines.com/ 75 R
http://pathweb.uchc.edu/ 8l R
http://pathy.med.nagoya-u.ac.jp/index-e.html 48 NR
http://peir.path.uab.edu/ 74 R
http://peir2.path.uab.edu/bmp/index.shtml 57 R/C
http://people.whitman.edu/~golden/ 39 NR
http://pleiad.umdnj.edu/~dweiss/ 65 R/IC
http://project.bio.iastate.edu/Courses/Gen308/Chapter_Links/Frame.html
http://quailhaven.com/cancer.html 40 NR
http://rad.usuhs.mil/rad/aids/aids_imaging.html 62 R/C
http://renux.dmed.ed.ac.uk/EdREN/EdRenINFOhome.html#anchor20844836 70 R
http://science.nhmccd.edu/biol/bio lint.htm 49 NR
http://screening.iarc.fr/ 64 R/IC
http://services.aamc.org/jsp/mededportal/browsedetails.do?Discipline=30 40 NR
http://student.ccbcmd.edu/~gkaiser/goshp.html 73 R

http://sup.ultrakohl.com/cotm.html
http://swehsc.pharmacy.arizona.edu/exppath/index.html
http://syllabus.syr.edu/bio/tpfondy/bio501/
http://teaching.path.cam.ac.uk/partll/cellgen/

http://tgmouse.compmed.ucdavis.edu//ENSEN-MAMM2000/indexpage.html 51 R/C
http://thecancer.net/ 59 R/C
http://training.seer.cancer.gov/ 51 R/C
http://tray.dermatology.uiowa.edu/DPT/Path-Index.htm 75 R
http://ukidney.com/ 68 R
Http://users.ren.com/jkimball.ma.ultranet/biologypages/W/Welcome.html 63 R/C
http://videocast.nih.gov/default.asp 43 NR
http://w3.ouhsc.edu/OCUPAH/main.html 78 R
http://web.med.unsw.edu.au/pathology/educate.htm 70 R
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http://web.mit.edu/esgbio/www/
http://web2.iadfw.net/uthman/ 67 R
Http://www.agora.crosemont.qc.ca/urinesediments/Homeng.htm 65 R/C
http://www.angelfire.com/md/danil/celldeath/id | 9.htm 51 R/C
http://www.antibodyresource.com/educational.html 23 NR
http://www.apoptosis-db.org/welcome.html 45 NR
http://www.autopsyvideo.com/default.htm 21 NR
http://www.belcyto.ulg.ac.be 66 R
http://www.bethesda.med.navy.mil/careers/postgraduate_dental_school/oral_maxillofacial_pathology/ 44 NR
case_of_the_month_archives/index.aspx
http://www.biology.arizona.edu/ 8l R
http://www.bonetumor.org/navigation/pages/tumorinformation.htm 66 R
http://www.breastdiseases.com/ 65 R/C
http://www.brown.edu/Courses/Digital_Path/ 68 R
http://www.bweems.com/ 55 R/C
http://www.cancer.gov/ 49 NR
http://www.cancerindex.org 57 R/C
http://www.cancernetwork.com/home 51 R/C
http://www.cancerscreening.nhs.uk/ 50 R/C
http://www.cardiovascular.cx/ 41 NR
http://www.cdc.gov/ 54 R/C
http://www.cells.de/cellseng/index.jsp 47 NR
http://www.cellsalive.com/ 62 R/C
http://www.cerebel.com/lupus/overview.html 44 NR
http://www.cttr.org/ 58 R/C
http://www.cyto-histo.ch/ 56 R/C
http://www.cytologyweb.ch/accueilang.htm 44 NR
http://www.dental.washington.edu/case_of_month/index.php 52 R/C
http://www.dentalindia.com/opcase.html 38 NR
http://www.dermis.net/dermisroot/en/home/index.htm 52 R/C
http://www.dermvic.org/cases.html 49 NR
http://www.diesis.com/fabrizio/atlas/ 53 R/C
http://www.dnaftb.org/dnaftb/ 64 R/C
http://www.dnalc.org/ddnalc/resources/animations.html 67 R
Http://www.docguide.com/dgc.nsf/ge/Unregistered.User.545434?Opendocument 16 NR
http://www.doctorslounge.com/oncology/tnm/ 55 R/C
http://www.drmihm.com/ 51 R/C
http://www.dundee.ac.uk/forensicmedicine/ 65 R/C
http://www.ec.upstate.edu/cyto/ 56 R/C
http://www.endoatlas.com/atlas_|.html 47 NR
http://www.endometrium.org/ 49 NR
http://www.endoskopischer-atlas.de/indexe.htm 62 R/C
http://www.eohsi.rutgers.edu/internal/classes/pathophysiology/ 74 R
http://www.eurocytology.eu/static/eurocytology/ENG/home.html 75 R
http://www.eyemac.com/healthlinks/disease/ 37 NR
http://www.flashcardexchange.com/tag/pathology 43 NR
Http://lwww.flash-med.com/Index.asp#code 51 R/C
http://www.forensicmed.co.uk/ 63 R/IC
http://www.forpath.org/ 60 R/C
htep://lwww.fsm.ac.fj/pws/ 74 R
http://www.genecards.org/ 48 NR
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http://www.geneclinics.org/ 64 R/C
Http://www.geocities.com/collegepark/Classroom/9056 47 NR
Http://www.geocities.com/hotsprings/2255/blood.html
http://www.geocities.com/hotsprings/falls/7780/ 66 R
http://www.geocities.com/sampyroy2000/ 68 R
Http://www.gfmer.ch/000_Homepage_En.htm 53 R/C
http://www.gluegrant.org/inflammation101.htm 65 R/C
http://www.guideline.gov/ 51 R/C
http://www.healcentral.org/ 63 R/C
http://www.healthcentral.com/animation/408/index.html 45 NR
http://www.healthopedia.com 48 NR
Http://www.healthsystem.virginia.edu/internet/pathology/casestudies/casestudieshome.cfm 66 R
http://www.hhmi.org/biointeractive/ 60 R/C
http://www.histopathology-india.net/ 79 R
http://www.hku.hk/patho/mm/mbbs/uro-L25-2002.pdf 60 R/C
http://www.hmds.org.uk 64 R/C
http://www.homepage.montana.edu/~awmsg/cell-inj.html and http://www.homepage.montana.edu/~awmsg/ 43 NR
cellansw.html
http://www.hospital-elena.gr/klinikes/pathologoanatomiko/index_archive_en.html 66 R
http://www.humpath.com/ 53 R/C
http://www.ibis-birthdefects.org 85 R
http://www.ihcworld.com/ 35 NR
http://www.iir.suite.dk/IIRhome.htm 56 R/C
http://www.indstate.edu/thcme/anderson/titlepage.html 46 NR
http://www.intermed.med.uottawa.ca/Pathology/teaching_eng.html 69 R
http://www.itg.uiuc.edu/exhibits/gallery/ 43 NR
Http://lwww.kcom.edu/faculty/chamberlain/VWebsite/diseases.htm 43 NR
http://www.kumc.edu/instruction/medicine/anatomy/histoweb/path/path.htm 54 R
http://www.le.ac.uk/pathology/teach/va/titlpag | .html 84 R
http://www.learndoctor.com/corepages/chquestionlist.htm 75 R
http://www.lib.uiowa.edu/hardin/md/oncol.html 62 R/C
http://www.library.vcu.edu/tml/oralpathology/ 51 R/IC
http://www.Imp.ualberta.ca/resources/pathoimages/pctumor.htm 46 NR
http://www.lung-cancer-info-guide.com/ 41 NR
http://www.mabot.com/brain/# 29 NR
http://www.markwickmd.com/ 61 R/C
http://www.martindalecenter.com/medicalpath.html 63 R/C
http://www.mataburro.com/scot/flash/arthritis/rheum.swf 36 NR
Http://lwww.mcl.tulane.edu/classware/pathology/medical_pathology/endocrine_cases/casestop.html 62 R/C
http://www.mcl.tulane.edu/classware/pathology/medical_pathology/overview.html 67 R
http://www.mdchoice.com/photo/phototoc.asp 29 NR
http://www.meddean.luc.edu/lumen/meded/Pathology/index.htm 83 R
http://www.meddean.luc.edu/lumen/meded/Radio/sarc/sarc.htm 71 R
http://www.med-ed.virginia.edu/courses/path/ 78 R
http://www.medicalmnemonics.com/cgi-bin/browse.cfm 70 R
http://www.medmotion.com/gallery.shtml 6l R/C
http://www.medmovie.com/ 49 NR
http://www.mednet.gr/pim/histo.htm 48 NR
http://www.meds.com/ 42 NR
http://www.medscape.com/pathology 52 R/C
http://www.mfi.ku.dk/ppaulev/content.htm 60 R/C
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http://www.mhhe.com/biosci/genbio/animation_quizzes/animate_5|.htm 36 NR
Http://www.mic.ki.se/Diseases/ 76 R
http://www.mrcophth.com/MRCOphth/genetic7.html 45 NR
http://www.neuroanatomy.wisc.edu/vignette.htm 40 NR
http://www.neuropat.dote.hu/
http://www.nlm.nih.gov/archive//2006 | 2 | 2/mesh/jablonski/syndrome_toc/toc_d.html 50 R/C
http://www.nottingham.ac.uk/pathology/evpath.html
http://www.obgyn.net/women/women.asp?page=/image_library/ob_fetal 52 R/C
http://www.obgynpath.com/ 69 R/C
http://www.oncologychannel.com/ 44 NR
http://www.onlinecancerguide.com/ 52 R/C
http://www.opt.indiana.edu/v543/slides/index.html 74 R
http://www.pacificderm.org/onlineeducation.html 64 R/IC
http://www.palpath.com/ 36 NR
http://www.papsociety.org/guidelines.html 49 NR
http://www.path.cam.ac.uk/~mrc7/mikeshp.html 59 R/C
http://www.path.jhu.edu/pancreas/professionals/index.php 65 R/C
http://www.path.sunysb.edu/coursemat/ 76 R
http://www.path.sunysb.edu/faculty/woz/NPERESS/webclasstitle.htm 69 R
http://www.path.uiowa.edu/virtualslidebox/ 67 R
http://www.pathguy.com/ 8l R
http://www.pathology.med.umich.edu/greensonlab/ 49 NR
http://www.pathology.ubc.ca/pathlab/lecture_owen/lecture.htm 65 R/C
http://www.pathology.vcu.edu/education/education.html 8l R
http://www.pathology.vcu.edu/residentcases/diagnoseslist.html 62 R/C
http://www.pathology.washington.edu/galleries/Cytogallery/main.php 48 NR
http://www.pathology-india.com/ 77 R
http://www.pbs.org/wnet/dna/ 48 NR
http://www.pennhealth.com/health_info/animationplayer/ 53 R/C
http://www.portfolio.mvm.ed.ac.uk/studentwebs/session5/37/Index3.htm 46 NR
http://www.prostatecancer-infoguide.com/ 32 NR
http://www.psy.dmu.ac.uk/mark/salt2055/ne-mcq.html 38 NR
Http://www.qub.ac.uk/cm/pat/education/Cellinj/index.htm 44 NR
Http://lwww.qub.ac.uk/cm/pat/undergraduate/Basiccancer/ 76 R
http://www.renalnet.org/
http://www.roche-hiv.com/portal/eipf/pb/hiv/Roche-HIV/animations 51 R/C
http://www.rothamsted.bbsrc.ac.uk/notebook/ 44 NR
http://www.sarcoma.org 47 R/C
http://www.sci.sdsu.edu/multimedia/basalgang/
http://www.sdm.buffalo.edu/ods/bbop/ 48 NR
http://www.sgul.ac.uk/depts/immunology/%7Edash/ 49 NR
http://www.skincancer-infoguide.com/ 34 NR
http://www.skinpathlab.com/demo/atlasintro.htm 38 NR
http://www.snaggledworks.com/em_for_dummies/ 40 NR
http://www.staff.ncl.ac.uk/david.sanders/mcq/ 53 R/C
http://www.strokecenter.org/prof/pathology/index.htm 50 R/C
http://www.sumanasinc.com/webcontent/animation.html 64 R/C
http://www.surgical-pathology.com/ 78 R
http://www.surgical-tutor.org.uk/default-home.htm?pathhome.htm~right 59 R/C
http://www.tedmontgomery.com/the_eye/index.html 46 NR
http://www.telemedicine.org/rdrugge.htm 58 R/C
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URL addressss MEWQET  First
score observer
(/100)
http://www.telepathology.com/cases/forum/index.html 43 NR
http://www.testprepreview.com/usmle_practice.htm 37 NR
http://www.thedoctorsdoctor.com 55 R/C
http://www.time.com/time/covers/ | 101040223/graphic/ 31 NR
Http://lwww.tld.net/users/wildjriv/framemed.htm 47 NR
http://www.tokyo-med.ac.jp/genet/index-e.htm 59 R/C
http://www.trialimage.com/animation.htm
http://www.udel.edu/medtech/mclane/UAcases.html 57 R/C
http://www.uic.edu/depts/mcpt/anatomic/ 45 NR
http://www.uiowa.edu/~oprm 62 R/C
http://www.umass.edu/microbio/rasmol/ 55 R/C
http://www.umdnj.edu/tutorweb/index.htm 82 R
http://www.urmc.rochester.edu/neuroslides/ 6l R/C
http://www.urmc.rochester.edu/smded/path505/ 64 R/C
http://www.usc.edu/hsc/dental/PTHL3 12abc/3 1 2b/index.html 64 R/IC
http://www.usmle.org/ 63 R/C
http://www.uvm.edu/~jkessler/outframe.htm 61 R/C
http://www.uwo.ca/cgi-bin/geniq/pathol/medsi/quizzes/injury/injury2.iq 59 R/C
http://www.va.gov/telepathvisné/ 49 NR
http://www.vetmed.wsu.edu/medsci520/cell_injury.htm 52 R/C
Http://www.vgrd.org/archive/Archive.htm 67 R
http://www.virtualpathology.leeds.ac.uk/ug/sign_in.php 69 R
http://www.virtualpediatrichospital.org/providers/CAP/CAPHome.shtml 48 NR
http://www.visionchannel.net/skincancer/index.shtml 56 R/C
http://www.webmicroscope.net/ 64 R
http://www.webpathology.com/ 50 R/C
http://www.whfreeman.com/kuby/content/anm/kb0an01.htm 31 NR
http://www.who.int/topics/cancer/en/index.html 46 NR
http://www.wiley.com/legacy/college/boyer/0470003790/animations/animations.htm 60 R/C
http://www.worldoncology.net/hemcenter.htm 71 R
Http://lwww.yalepath.org/fmi/xsl/pathcase/pathcasehome.xsl 54 R/C
http://www?2.ajkd.org/ajkd/atlas/ 49 NR
http://www?2.umdnj.edu/pathweb/ 50 R/C
http://www8.georgetown.edu/dml/educ/pathlab_manual/ 68 R/C
http://www?9.georgetown.edu/gumc/departments/pathology/framegtp.html 47 NR
http://www-ermm.cbcu.cam.ac.uk/index.htm 50 R/C
http://www-immuno.path.cam.ac.uk/~immuno/part|.html 71 R
http://wwwpathnet.medsch.ucla.edu/educ/lecturecase.php
http://yourtotalhealth.ivillage.com/ 39 NR
http://zoomify.lumc.edu/path/virtualpath.htm 75 R
https://mywebspace.wisc.edu/wwolberg/breast/ 58 R/C
Https://lwww-s.med.uiuc.edu/m?2/pathology/pathatlasf/titlepage.html 74 R

R:Recommended, R/C: Recommended with caution, NR: Not recommended



