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ABSTRACT

This article attempts to convey the joys and frustrations of skimming the Internet trying to find relevant
information concerning an academic’snk as a scientisa student or an instructor. A brief overview of
the Inemetand theé‘do’s anddon’ts’ for theneophyte as wWidor the more sa®ned‘navigator” aregiven.
Someguidelines of “vhhat woks and what does not” and hat is outthere” are provided for thecientist

with specificemphasidor biologsts, as wé as for all others having an interastscience but wh little
interest in spending cmtless hars “surfing the net”. An extensive buabt exhaustive listof related
websites is provided.

INTRODUCTION

In thepast few years the Internet has expanded to every aspeahai lindeavor, especially since the
appearance of user-friendly browsers such as Netscape, Microsoft Internet Explorer and others. Browsers
allow easy access from anlgare in the world to th&/orld Wide Web (WWW), which is a collection of
electronic files thaare the fastest gramg segment of the Internet. Correspontjingie are drowing in

a seaof information whilestarving forknowledge. @n wemanage this wealth of inforation irto digestible
knowledge? Yes! With help angkrseverancedoweve, giventhe magnitude andate atwhich the Internet

changs, this aritle cannotprovide a comprehensive guide teaélable resource; ratherjt serves primarily

as a grting-point in the individual quest for knowledge.

WHAT IS THE INTERNET?

Thelnternet is a worldwle computer networktartedoy theUS government primarily to supg education

and research. Many bks and reviews exishat detail the Internet in almost every aspect. Among these,
“The World Wide Wé—Beneath the $fi by Handey and Crowcroft (1) iges basic information and
history. A succinct overview in a tut@l format has ben set up by the Univergiof Cdifor nia atBerkeley
Library (2). It provides aquick startto finding information throulg the Intenet. Information abouteaching

and leaming through the “Web” can also be found itudy modulesset upby Widener Uhiversty's
Wofgram Memaial Library (3). For the science afiamdo,concise infomation containing a pner tothe
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Internet for the biotedhnologist can be found in a recent review by Lee at &, 1998 (4). For more in-depth
knowledge,two booksof interestto the biologist ae Svindell etal., 1996 (5) and by Pausk and Peruski,
1997 (6). However, given the scope and the rate d growth of the Intemet, esimated at 40milli on servers
and predictedto reachover 100 million seversby the year 2000 (7), ary review can be@me obsolete within
months of publicaion. (Table 1 illustrates growth estimates of the Internet).

IMPORTANT INTERNET TER MINOLOGY

What are URLS?

URL stands for Universd (or Uniform) Re®urce Locaor and is analogousto the addess potocol used
in sending and recéving reguar mail. The first portion usudly refersto the protocol type,for example:
o HTTP (hypertext transfer protocol) dlows usesto acesstheinformation in hypertext format, nanely
clickable stes ad multimeda (sound, g-aphics, video).
» FTP (file transfer protocol) pemits transfer of files, whether these &e text files, imagefiles or
software programs.
* GOPHER is an obsolete text transfer protocol without multimeda accesshat preceded HTP.
The nextportion of the URL is a st of letters or numbersthat indicate webste address ad files. For amore
detailed explanation se€*Underdanding and de@ding URLS' by Kirk, 1997 (8).

STARTING -POINTS FOR INTERNET RESEARCH

Due to the sze of the Internet, one needsto rely on various ®ftware, cdled seach engines, to find
appopriate information. A common gart-up ste that can provide guck swject caalogs by topic aeais

Yahoo (11). Many sirgle or multiple Table 1 Growth of the Internet in terms of Host
daabase seach engines peform computers

broad seaches on a topic hy Date Hosts Date Hosts
keyword. Links to these ca be 05/69 4 07/88 33,000
found through the Intemet Public 10/69 5 07/89 130,000
Libray (IPL) (12). The most popular 04/71 23 10/90 313,000
enginesinclude: Lycos (13), Excite 06/74 62 07/91 535,000
(14), Infoseek (15), Dogpile (16), 03/77 111 07/92 992,000
and Metaaawler (17). A recet 08/81 213 01/93 1,313,000
addtion that dlows for one-step 05/82 235 01/94 2,217,000
searting of web-pages &d full-text 08/83 562 01/95 5,846,000
journal§ is Northern Light (18)- ThIS 10/84 1,024 01/96 14,352,000
engneis recommenced for scientists, 10/85 1,961 01/97 21,819,000
but accessto its full text articles 11/86 5,089 01/98 29,670,000
requres pgment. 12/87 28,174 07/98 36,739,000
A compaison of various seech Datafrom Promo Net (9) & Network Wizards(10)

engines’ peformance wth overall
tips for Internet seaching can be
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found at the Okanagan University Collegbrary (19).

Other sites containing links to sites of scientific relevance indigi€entral (20), S&/eb (21), BioMed
Net (22) and_Sience Channe{23), among othersA comprehengse list cataloguingselectedsitesfor
biomedical sciaces can bound atBiostes (24) and at théPL Biological Séences Refeence (25).

Timely topics in sience argrovidedby Scientific Americar§26). Abstractsof sciantific articles catiagued
by theNational Library of Medicine can be searched foge usingViedline (27), and tho® catalogued by
the National Agrictiural Library, usingAgricola (28). Somesites allov for freeperusd of full text but few
such journi exig. A good site fordevdopment, cé science and expémental biology can be found at the
Company of Biologists (29). Some free online magazines that may be of interest ihtl8dght (30)
producedby AcademicPress in partnship with Séence MagazineScienceNow(31) sponsred by the
American Association fothe Advancement of Sience,UniSci (32), HMSBeagle(33) from BioMedNet.
As well as Netwrk Sciace(34).

Despte theabundace of webttes, effectiveand efficientsearching aabe frustating when aguery results
in over 100,000 hits. Successful stestategies ardypically through expeience andlisdpline, although
following theguiddines indicated byZ, 3) andthe compehensve basc guidefor generaresearching and
writing from the IPL (35), can be most hielp Nonethelesssearchinghrough thdnternethasbecome
a common and convenient feature, necessitating one to approacWW@Athsite with caution. Some
guidelines are givebdow.

GUIDELINES FOR DETERMINING RELIABILITY AND VALIDITY OF WEBSITES

The Internet canges daily aeesources are added, changed, moved or deleted. Millions of people, young
and old, as individuals or within organizations create resourcgggafrom basicinformation about
thenselves, their interests or their products, to complex lists of funding resources, multimedia textbooks,
full-text journals, clinical inforrationsystens, epidemiological andatistical databasesnd theike. One

of themostpressingneedss to evaluate these resources for accuracy and letempss All information

shoud be received with skepticism, unless an evaluation of a site can be performed.

Relevant question in evalirag asite include the followng: Is the site affiliated with aepuable instituion

or organization such ad_miversity,governmenbr research institution? URLsay reveal this information:
“edu” includes most educational institutiofigov” indicatesgovernment affiliated &@s, and “com” refers

to commercial entergses, while “org suffixes are used by many non-profit organizasioT he tvo-letter

suffix on non-U®\ sites indicates the country of ang8). Is there a tilde (~) in the site address? Usually
peronal webpages are indicated with a tildeg although not necessaibad, one shdd be particularly
careful when evaluatinguch sitesOther queions to keepn mind: Isthere a paitular bias? Who is the
author? Whatretheir credentials? Howurrent is this site? Many sites have been abandoned and sit as
“ljunkyards” of old information. How stable is the site? Is the general atylege site reliable? Corder
grammar and spelling.
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Critical evaluation of websites

Many webges provide strategies for the critical evaluation of webpages. The University oaiFleitial
a list of short tips (36), PurduenWersty provides astep by steghecklist(37), and Widener Wiversty
haspage-specific checktis (38). Another list of evaluating resources posted by many librac@mbe
found thiough the Wiversity of Washintpn Libraries sitg39).

The following are some points to cader when visiting sites:

1. Content: is real information pvided? Is content original or doesdontain just links? Is the
information unique or is it aeview? How accurate is it? What is the depth of content?

2. Authority: who or whats the source of the information? What are the fjcations?

3. Organizationhow is the site ganized? Can you one easily through the site? Is the information
presentedogically? Is the coverage adequate? Can gxplore the links easily? Is there a search
engine for the site?

4. Accessibility:canyou accesdhe sewver dependably®oes the site requiregistration? If so, is it
billed? Can it be accessed through a varietg@minectionsand browser® Is it friendly for text
viewers? Hbw current is it? Is it updateegularly?

5. Ratings: is the site rated? By whom3idg what criteria? bw objecive is it? If thesite is arating
service iself, dos it state its criteria?

CITING WE BSITES

Information from any source shttlibe properly refeenced wheneverossibleas intélectual property and
copyrightlaws usually apply. Electronically stored information presents new challenges since no method
existsto easilymonitor this vast “global library’. However, scholarly activity should maintainhagh
standard of caduct by fdlowing appropriag citation protocols.

Severd citation formats exisfor referendng webmges.Two common citing conventions ateetMLA style
from the Modern Laguage Association of America (40), and thBA style from the American
Pg/chological Assciation (41). Thelatter acknowledges guide by Li and Crane, 1996 (429 its dyle
for citing electronic documentSilight variations exist, dpending on whéer the citation is from individual
works, pats of works, electnaic journal articles, magazine articles, or discussiomietssagesDetailed
information for these can be founddmane’s webpages (43), for ARtyle and for thé/ILA style (44).
A proposed Web extensiao the APA style has cently beenepoted by land (46). Congler however,
that there are many citation style guides facionic sources. @ne of these siteare listed at the
University of Albeata Libraries(46).

All referencesstould geneally contain thesame iformation tkat would be provided fromprinted ®urce
(or as much of that information as possible). If author of the sitgas,gheirlast name andnitials are
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placed firg, followed by the date thahe file was created or modifietllf date in dayhonth/year fomat

or year, mort/date if feagble) and theitle of thesite in quotatias. F affiliation to organizéion is known,

this shold be indicated. The date the resource was accessed is placed newbiitlafygar oryear,
month/date),and finally the completeURL within angle brackets. Care should be taken not to give
auttorshipto webmasters whareregorsible for posting or maiaining information on webpageand are

not the originatorsof the contents.However,they can be referenced as editors with the generic Ed.
abbreviaibn. Finally, in some insinces, Intemet resourcgare also publiskdeon hard copiedn those cses,

the appropate citation format shdd be followed and the URL address slabalso be indicated.

Organization of Bibliography

Bibliographicformat variesaccordng to he preferencef the publishe insttution, orjournd. In generg

include autbrs in alphabetidar in numeical order of appearanceo®e prefeisgaate bibliogaphiesor

paperbased “hardcopy” ferences and for ‘sftcopy” electonic sourcesOthes permit intemixing (as in
the presentarticle). If the authoris unknow, site names are tied in appropate order. Soud some
information be missingt is accepthle to omit this information and stdite the reference. For explm,

some ges may not showuthors odates or have any irwition of afiliation. However,the URLs should
always be indicated.

CONCLUSION

The Internetholds vast and exang posdilities for the scientific commutyi and for soaty as a wha.

The power of the individual can be multiplied by the “click of a moasaiew capabilitiesare provided

by linking variouscomputing syemsto the global village. Nevertheless, the Internet as seen through the
WWW can be addictiveOne“click” effortlesdy from one site t@nother in a seemingly endlesslaimless

loop. Enjoy or despair, at your own risk!
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