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Abstract 

This dissertation is concerned with information and misinformation in the field of 

physical science published on the World Wide Web. Chapter 1 proposes a working 

definition of pseudo-science, gives an overview of science and pseudo-science on the 

Internet and the World Wide Web and also looks at criteria for the evaluation of Web 

sites. Chapter 2 applies conventional criteria for the evaluation of information sources 

to sites offering information on scientific and pseudo-scientific topics. This is done by 

focusing on two journals published on the World Wide Web, The Astronomer Online 

and the Journal of the British Astrological Association. By analysis of the differences 

found, characteristics typifying Web sites offering pseudo-scientific information are 

established. These are then tested by using them to evaluate other scientific and 

pseudo-scientific Web sites. Subsequently the criteria are refined to include 

discoveries made. These amended characteristics are tested by using them to evaluate 

Web sites dealing with UFOs. In chapter 3 two subjects on the border between 

science and pseudo-science are examined, these are parapsychology and the Gaia 

hypothesis. It is found that while a number of Web sites concerned with 

parapsychology have the characteristics of truly scientific sites, parapsychology is 

considered by sceptics to be a pseudo-science. In the case of sites concerned with the 

Gaia hypothesis the reverse was found. Although the Gaia hypothesis is a respected 

scientific idea many of the web sites concerned with it have some the characteristics 

that typify Web sites offering pseudo-scientific information. This leads to the 

conclusion reached in chapter 4 that while the characteristics used to define pseudo

scientific Web sites established in this dissertation are generally reliable they not 

universally applicable. Some exceptional cases exist. The importance of an 

understanding of scientific methods and logic are found to be the most reliable guide 

for the evaluation of scientific information. 
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INTRODUCTION 

This dissertation deals with the evaluation of scientific and pseudo-scientific 

infonnation published on the Internet. In recent years interest in pseudo-sciences, 

such as the study of paranonnal phenomena and UFOs, has reached epidemic 

proportions. Promotion of such topics by the mass media has caused concern among 

science educators because of the confusion caused in the minds of the general public as 

to the nature of science. One of the consequences of this has been the endowment of 

the Charles Simonyi Chair for the Public Understanding of Science at Oxford 

University in 1996. The first incumbent, Professor Richard Dawkins, used the Richard 

Dimbleby lecture of the same year to express these concerns. 

The Internet is fast becoming a mass medium. The number of people with access to it 

is increasing so rapidly it is recognised that statistics are outdated as quickly as they 

can be produced. What is known is that it is present in an ever growing number of 

homes in the UK. Current estimates put the number of people around the world with 

access at well over 30 million. In Britain alone the figure is fast approaching three 

million (Ecosaurus 1997). It is generally accepted that young people gather 

infonnation from electronic sources and so the Internet is now an influential source of 

infonnation. Because the Internet is unregulated, advocates of pseudo-science find an 

opportunity to promote their ideas to a wide audience. 

The difficult area of defining pseudo-science is examined in depth in chapter 1 of this 

project. However, this project is devoted primarily to the evaluation of infonnation 

sources. This dissertation is concerned with finding a set of criteria to assess whether 

the infonnation provided on a Web site is scientific or pseudo-scientific. It will be 

found that the greatest difficulties are posed by speculative research on the fringe of 

science. 
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The principle difficulty encountered in the course of this dissertation was the 

ephemeral nature of information published on the World Wide Web, some of the 

pages referenced here are now no longer available. The common belief among 

information workers is that the average life of a Web page is 90 days. 
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CHAPTER! 

Definitions, Limitations and Preliminary Analysis 

Aims and Objectives 

This dissertation is a study of science and pseudo-science on the World Wide Web. It 

is intended to assess the quantity and quality of scientific infonnation on the Web 

compared with the amount and nature of pseudo-scientific infonnation published on 

the Web. This study will be carried out with the general infonnation seeker, Web 

'surfer' or scientific layperson in mind. The crucial points are what constitutes 

pseudo-science and how is this infonnation to be distinguished from true science 

published on the Web. Towards this end, a working definition of pseudo-science will 

be proposed and the characteristics of Web sites publishing such infonnation will be 

analysed. The boundary between responsible speculations and, irresponsible 

assumptions will also be examined and, if possible, defined. 

Towards a Definition of Pseudo-Science 

'Pseudo-scientific theories are theories that are put forward as scientific when in fact 

they are not.' This definition is offered by the American philosopher Robert Carron 

(1997). The principal difficulty with this definition accepted by many rationalists is 

that it includes such a vast number of theories that conflict with science and each 

other. Religious beliefs are classed as pseudo-sciences by many sceptics including 

Richard Dawkins (1991). This is widely acknowledged as true in the case of certain 

religious beliefs such as the belief in a miraculous creation in seven days. Belief in a 

god is another matter. Many rationalist writers agree that the existence or non

existence of god is 'not a matter for which evidence is available' (Johnson 1993). This 

means that many religious doctrines are unfalsifiable, and therefore not scientific 
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beliefs. This is the view of Johnson, drawn from the work of Karl Popper. Such 

beliefs are usually a matter of faith, that is of emotional rather than intellectual belief. 

That is they do not claim to be sciences, in the case of much of contemporary 

Christianity, for example. They explicitly claim to be concerned with areas other than 

the explanation of natural phenomena. They are therefore irrelevant to this study. 

This leaves theories that are proposed within the areas traditionally regarded as 

science. Science, for the purpose of this discussion, can be divided into physical and 

social sciences. Many rationalists and sceptical science writers, for example Gardner 

(1989) and Dawkins (1997), take issue with many areas of the social sciences, 

including some widely accepted theories such as those of Freud and Jung. There is, 

however, more possibility for doubt in the social sciences due to differences between 

cultures, the difficulty of conducting controlled experiments, etc. This investigation 

will therefore concentrate on the physical sciences. As Gardner has pointed out 'the 

social sciences for many reasons .. .forrn a separate field of study' (1957 p 15). 

Pseudo-sciences, although they arise in many diverse areas of science, tend to have 

certain characteristics in common. Carroll (1996) lists the following: 

1. The tendency to propose theories which are put forth as 
scientific, but which cannot be empirically tested in any 
meaningful way; that is, the theory is consistent with every 
conceivable empirical event and no deduced prediction from it 
could ever falsify it. Or, the theory is couched in terms of 
non-empirical entities. 

2. The dogmatic refusal to give up an idea in the face of 
overwhelming evidence that the idea is false, and the use of ad 
hoc hypotheses to try to explain away contrary evidence. 

3. Selective use of data: the tendency to attend only to 
confirming instances and to ignore disconfirming instances, i.e., 
to count the hits and ignore the misses. 

4. The use of personal anecdotes as evidence. 

5. The lack of concern over the absence of evidence in support of 
one's theory. 
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6. The use of myths or ancient mysteries to support theories 
which are then used to explain the myths or mysteries. 

7. Gullibility, especially about paranormal, supernatural or 
extraterrestrial claims. 

The last of these may seem rather opinionated, it is often said that sceptics are hostile 

to new ideas, but others have made the same point. For example Dawkins (1997) 

points to the fact that 'psychic powers' as demonstrated on television are always 

demonstrated in ways that can be replicated by ordinary illusionists. 

The first point is the most crucial. Johnson (1993) discusses the scientific method at 

length. This is known in philosophy as 'induction.' It involves the proposing of a 

theory to explain observed phenomena and make predictions. These predictions are 

then tested by further observations or by experiment and if necessary the theory is 

revised in the light of fresh evidence. Another crucial concept in rationalist philosophy 

is 'Occam's Razor,' Johnson (1993) makes this point. This is what Dawkins (1997) 

calls the principle of 'parsimony.' It is the principle that the simplest explanation, that 

is the one requiring the least number of assumptions, of a phenomenon should be 

assumed to be the correct one. It is also a principle of rationalist philosophy that 

extraordinary claims demand extraordinary evidence. The principles of both Occam's 

Razor and induction that are those most often abandoned or misunderstood by 

pseudo-scientists. The application of these principles prove whether or not a theory is 

pseudo-scientific. 

The most common argument against this view is that the establishment is opposed to 

unorthodox views. The cases of Galileo, Copemicus and Pasteur are sometimes cited. 

Martin Gardner's response to this is that there is a 'continuum ... At one end of this 

scale are theories that are almost certainly false ... Towards the middle of the scale are 

theories which are advanced as working hypotheses, but are debatable because of lack 

of sufficient data ... at the other extreme are theories that are almost certainly true' 
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(1957 p7). Gardner goes on to say that in 'all branches of science there is never a 

sharp line separating pseudo-scientific speculation from the theories of competent 

men. One fades into the other and there are always borderline cases.' It is these 

borderline cases that cause the most difficulty for sceptics; it is easy to disprove claims 

that the earth is flat, it is less easy to disprove claims for extra sensory perception. 

The Internet 

The Internet has been developing since the late 1980s. It is a network connecting 

computers and networks of computers all around the world. In its developmental 

stages it was operated by relatively complex command driven systems. In the early 

1990s the World Wide Web was developed. This utilises a Hypertext Markup 

Language and key word searching. This means that it can be accessed with ease even 

by novice computer users. The World Wide Web is becoming a feature of every day 

life for people all over the developed world. In 1996 there were '5 million machines 

and 30 million people ... with access to the network and the number is growing 

daily ... growth in usage of the Internet, however measured, is now so rapid that it is 

virtually impossible to quantify-statistics are out of date as soon as they are produced' 

(Tseng, Poulter and Hiom 1996 pvi). 

This can also be said of the amount of information on science based topics. Here there 

are the added difficulties of the ephemeral nature of Web pages, the ill defined 

boundary between physical and social science and the inclusion in searches of 

humorous and satirical sites, etc. It is to be expected that there will be a large amount 

of science information on the World Wide Web because of the reasons for which it 

was created. It was developed by the physicists working at the CERN laboratory in 

Geneva for the rapid exchange of ideas and information. The Web is a facet of the 

Internet. The Internet was developed by military scientists in the US. 
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There is another aspect to the Internet. 'Possibly because of its origins in US 

academic and research circles, the Internet has developed into a very open, democratic 

system in which free speech is respected ... Not everything about this culture is positive 

however and negative aspects (like child pornography, bomb making instructions and 

sexual harassment) have been extensively reported in the media' (Tseng, Poulter and 

Hiom 1996 p 12). The Internet has, for better or worse, become a place where counter 

cultures thrive. This leads to the publication of a large amount of information relating 

to eccentric and anti-establishment ideas. There is even a search engine devoted to left 

wing and green political propaganda called Disinformation (1997). These issues are 

beyond the scope of this project. As well as the more lurid information and 

disinformation on the Internet reported in the media there is also a considerable 

amount of information on outlandish and pseudo-scientific theories published. 

Search engines are a way of searching for information on the Web by means of free 

text keyword searches. These search the Internet by means of 'robots' and store the 

information retrieved on a database. It is this database that users are, in fact, 

searching. Yahoo is a search engine that also includes a subject index with hypertext 

links. Alta Vista is widely acknowledged as the most comprehensive search engine, 

Yahoo is reliant upon it for the information classified in it. It is these that will be used 

principally in this project. Yahoo includes a category of 'science' ('social science is a 

separate category'), under this heading is the sub-category 'alternative' it is here that 

much pseudo-science is to be found. It is also under this category that much of the 

rationalist and sceptical writing on the World Wide Web is to be found. The following 

examinations of astronomy and astrology on the Web show some of the features of 

science and pseudo-science classification. 
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Astronomy on the Internet 

As the World Wide Web was originally developed by and for physicists it is to be 

expected that the Web holds a great deal of infonnation on a subject such as 

astronomy. This is indeed the case. 

In the Yahoo search engine and directory the majority of infonnation on astronomy 

and related topics can be found through a link with that title under the sub-heading of 

'science.' A search of all of Yahoo for the keyword 'astronomy' gives 43 categories 

and 841 sites. The categories are mostly in 'science,' although some for societies and 

organisations are under 'business and economy' and some are in 'regional centres.' 

A wide range of subjects is included in 'astronomy.' These include astrophysics, 

images of planets and stars from space probes, infonnation about observatories and 

space probes and research projects relating to the Northern Lights. There is also a 

large section devoted to amateur astronomy including infonnation on how to build a 

telescope. There is only one link to infonnation in the category of 'software' and this 

is infonnation on commercially available software for professional use. 

There are several Usenet newsgroups devoted to astronomy. All of these are in the 

'sci' science directory. These include scLspace, sci.astro, scLastro.research, 

scLastro.amateur, and scLastro.planetarium. 

Astrology on the Internet 

Astrology is not a subject that is generally associated with computing and the 

infonnation age. It is perhaps surprising, therefore, that there is a large amount of 

infonnation on astrology on the Internet. 
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A keyword search in Yahoo for 'astrology' retrieved 15 categories and 350 sites. 

This is less than half the number of hits for 'astronomy' but is, nevertheless, a 

considerable amount of information. Of the categories listed seven are in 'business 

and economy' selling the services of astrologers, books, software and courses on 

astrology. Six are in 'regional Centers,' two are in 'entertainment' and one is in 

'society and culture.' The two categories in 'entertainment' both contain links to 

pages of jokes that ridicule astrology or parody the language of forecasts made by 

popular astrology. There is no parallel in astronomy. There are other important 

differences. One is that although astronomy contains many different subjects within its 

scope the same scientific methods are used in studying all of them. In astrology there 

are contradictory disciplines. There is not only information about traditional Western 

astrology on the Internet but also information about Vedic and Chinese astrology. 

There is only one newsgroup relating to astrology. This is alt.astrology. It often 

contains heated arguments between rival schools of thought in astrology and also has 

messages posted by sceptics as well. The science news group sci.skeptic also 

occasionally features debates about astrology. 

Other Pseudo-Sciences on the Web 

The following are search results for searches for information on various pseudo

scientific topics carried out on 3 May 1997: 

TOPIC YAHOO YAHOO ALTAVISTA 

CATEGORIES SITES PAGES 

ORGONOMY 1 3 132 

PARAPSYCHOLOGY 1 19 4950 

ANTI-GRAVITY 0 8 1461 

CATASTROPHISM 2 4 683 
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ASTROLOGY 

UFOS 

15 

5 

344 

134 

95400 

24480 

It must be remembered that these numbers cannot be taken as exact because some of 

these sites are humorous or satirical and some are publishing sceptical views of these 

topics. One of the Alta Vista pages found by the keyword search for 'anti-gravity' 

was that of the juggling society at an American university. Nevertheless, these figures 

can be taken as a guide. The World Wide Web, because of the ideology of free speech 

and the eccentric nature of some of its enthusiasts, has become one of the most widely 

used media for spreading pseudo scientific information. 

Methodology and Method 

Evaluation of Internet Resources 

It is necessary to begin by finding a method for the general evaluation of Web sites to 

begin this study. There are 36 Web sites listed under the heading of 'Evaluation of 

Information Sources' in the WWW Virtual Library (1997). At least five of these 

specifically discuss the evaluation of Internet information resources. The criteria 

suggested by all of these for the analysis of text based information are summarised by 

Elizabeth Kirk (1997) as the criteria traditionally used in information evaluation that 

can be applied to Internet resources. These are: 

• Authorship 
• Publishing body 
• Referral to and/or knowledge of other sources 
• Accuracy and verifiability 
• Currency 

An alternative method of evaluation has been suggested by Ann Scholz (1996). She 

advocates the analysis of Web pages by dividing them into the 'head, body and footer' 
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sections of which they are composed and analysing the infonnation to be found in each 

of these sections. She suggests that the following elements need to be found to 

evaluate the infonnation in a Web page: 

• Author or contact person 
• Link to local home page 
• Institution 
• Date of creation or revision 
• Intended audience 
• Purpose of the information, i.e. does it inform, explain or persuade 

Scholz and others provided tick-box style questionnaires to fill in as a means of 

evaluating a Web page. The problem with these is that many of them ask for 

infonnation that is simply not available, especially when analysing personal pages on 

commercially provided servers. Many also do not take sufficient account of the 

computer technology aspect of the Internet and the increasingly multi-media nature of 

the World Wide Web environment. 

One set of evaluation criteria that does take account of these aspects in addition to the 

still crucial traditional analytical methods is that suggested by Alistair Smith (1997). 

These are as follows: 

Scope 

What items are included in the resource? What subject area, time period, 
formats or types of material are covered? Is the scope stated, e.g. through 
meta information such as an introduction, or only implied? Does the actual 
scope of the resource match expectations? Aspects of the scope include: 

Breadth 

Are all aspects of the subject covered? 

Depth 

To what level of detail in the subject does the resource go? 

Time 

Is the information in the resource limited to certain time periods? 
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Fonnat 

Are certain kinds of Internet resources (for example Telnet, Gopher, FrP) 
excluded? 

Content 

Is the infonnation factual, or opinion? Does the site contain original 
infonnation, or simply links? Sites can be useful both as infonnation 
resources in themselves, and as links to other infonnation. However users 
can be frustrated by lists of resources which look promising, but turn out 
to simply contain more links. 

Is the resource an integral resource, or has it been abstracted from 
another source, perhaps losing meaning or links in the process? 

Specific aspects related to the content include the accuracy, authority, 
currency and uniqueness of a resource. 

Accuracy 

Is the infonnation in the resource accurate? You may wish to check this 
against other resources, or by checking some infonnation about which you 
have special knowledge. 

Are there political or ideological biases? The Internet has become a prime 
marketing and advertising tool, and it is advisable to ask "what motivation 
does the author have for placing this infonnation on the Net". Frequently 
the answer is that the infonnation is placed to advertise, or support a 
particular point of view. 

Authority 

Does the resource have some reputable organisation or expert behind it? 
Does the author have standing in the field? Are sources of infonnation 
stated? Is the infonnation verifiable? Can the author be contacted for 
clarification or to be infonned of new information? 

Examining the URL can give clues to the authority of a source. For instance a 
tilde" -" usually indicates a personal Web directory, rather than part of 
the organisation's official Web site. 

Currency 

How frequently is the resource updated, or is it a static resource? Are 
dates of update stated, and do these correspond to the infonnation in the 
resource? Does the organisation or person hosting the resource appear to 
have a commitment to ongoing maintenance and stability of the resource? 

Browsers may allow you to view the date of creation and modification of a 
file (in Netscape ViewlDocument Info). Remember that this may not be the 
date that the actual information was created or reviewed. 

Uniqueness 
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Is the information in this resource available in other forms (for example 
other sites, Gopher, WWW.print.CD-ROM)? What advantages does this 
particular resource have? If the resource is derived from another format, 
for example print, does it have all the features of the original? Have 
extra features been added? Does it complement another resource, for 
instance by providing updates to a print source? 

On the Internet, redundancy may be valuable - a particular site may not be 
available when required, and an alternative or mirror site may have to be 
used. Also, some users may not be able to access certain types of resource, 
for example Telnet or image-based Web sites. 

Links made to other resources 

If the value of the site lies in its links to other resources, are the 
links kept up to date, and made to appropriate resources? Are the links 
made in such a way that it is clear that an external site is being referred 
to. There are potential copyright issues with sites that, for instance, 
enclose an external link in frames so that the source of the information is 
unclear. 

Quality of writing 

Is the text well written? While hypertext linking and multimedia are 
important elements of the Web, the bulk of the information content on the 
Web still lies in text, and quality of writing is important for the content 
to be communicated clearly. 

Graphic and multimedia design 

Is the resource interesting to look at? Do the visual effects enhance the 
resource, distract from the content, or substitute for content? If audio, 
video, virtual reality modelling, etc. are used, are they appropriate to the 
purpose of the source? 

A related criteria to graphic design is navigational design, mentioned 
below in the context of browsability and organisation .. 

Purpose 

What is the purpose of the resource? Is this clearly stated? Does the 
resource fulfil the stated purpose? 

Audience 

Who are the intended users of this resource? At what level is the resource 
pitched: a subject expert, a layperson, or a school student? Will the 
resource satisfy the needs of the intended users? Does the user group have 
the connectivity to access the resource? Does your user group correspond to 
the intended audience? 

Reviews 
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What do other reviewing services say about the site? The use of reviewing 
journals has been a mainstay of collection development in print 
collections; librarians in the Internet environment will need to become 
familiar with the strengths and weaknesses of the range of sources 
reviewing Internet resources. 

Workability 

Is the resource convenient and effective to use? This is the area where 
criteria for Internet resources differ most from print sources. 

An issue in providing access to electronic documents is whether a library 
should just provide links to the originating site, or "acquire" the 
publication for local access. Poor workability may indicate that the 
library should store the data locally, if intellectual property 
considerations allow this. 

Aspects of workability include: 

User friendliness 

Are any special commands clear? Is help information available? Have user 
interface issues been addressed, such as menu design, readability of 
screens, etc. 

Required computing environment 

Can the resource be accessed with standard equipment and software, or are 
there special software, password, or network requirements? 

Has the resource been designed to work well with one software and user 
interface (for example the latest Netscape release on a TI connection) but 
be difficult to use with others (for example Lynx at 2400bps)? It is useful 
to test resources with a variety of browsers and connections. Telnet 
resources may pose problems to users who have not installed a Telnet 
client. Images and other multimedia may create problems if users have not 
installed the correct viewer. 

While the extent to which older browsers are still used is a source of 
argument, there are still Lynx only users, frames challenged users, 
visually impaired. users out there, and sites should attempt to cater for 
them. This criteria is less important where users are in a defined 
computing environment, such as a library's inhouse terruinals. 

Searching 

How effectively can information be retrieved from the resource? Is the 
resource organised in a logical manner to facilitate the location of 
resources? Is the organisational scheme appropriate, for example 
chronological for an historical source, or geographical for a regional 
resource? Is a useful search engine provided? What operators and ranking 
features are available? Is the search engine interface intuitive? Does the 
search engine index the whole resource? 
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Browsability and organisation 

Is the resource organised in a logical manner to facilitate the location of 
resources? Is the organisational scheme appropriate, for example 
chronological for an historical source, or geographical for a regional . 
resource? 

Interactivity 

Where interactive features such as forms, cgi scripts etc. are provided, do 
these work? Do they add value to the site? 

Connectivity 

Can the resource be accessed with standard equipment and software, or are 
there special software, password, or network requirements? Can the resource 
be accessed reliably, or is it frequently overloaded or offIine? Is a local 
mirror site available, or do international traffic charges have to be 
incurred? 

Cost 

Currently Internet information resources are perceived as being "free". 
However costs do exist, and are likely to become more important. Costs can 
be divided into (a) costs of connecting to the resource and (b) costs 
associated with the use of the intellectual property contained in the 
resource. 

In terms of (a), users paying traffic charges are already having to 
consider the costs of connection, and may want include this in criteria for 
selection, for instance to favour text based rather than image intensive 
sites, if the image content is the same. 

Increasingly we will see sites where (b) is a consideration, and a charge 
is made for the intellectual content of the site. Of course, libraries have 
been dealing with charged online services such as Dialog for many years, 
but the Internet has created an expectation and an opportunity to make 
charged services available to end users. Libraries have a role in 
negotiating subscriptions and site licenses for organisational access to 
charged services. If online transactions are used to pay for information, 
the security of these transactions at a site may become important. Charged 
services may be available with limited functionality, or for trial periods, 
for free; librarians will need to decide whether to provide the enhanced or 
the limited version. 

Smith's criteria will be used as they take account of the significance of the multi-media 

aspects of the World Wide Web. Other differences between this and traditional media, 

. such as technical aspects of telecommunication are taken into account. They also 

include traditional criteria for the evaluation of infonnation sources. 

15 



The':' :.,' ... 
AS/rDIIDluef 

. , ". , 

The Astronomer Online 

Ganymede occults Europa 

This inlslVsDng mutual ewml of two oJ Jupitsr's sale/b[(lS was captJJrgd by Maurice Omn. The image shows 
Ganym9de occu/ling Europa on 1997 July 25. The 1magewasoblai.n4dwith a O.J~m,f110M(lade LX200and an MX5 

Figure 1 

ill 

World Renowned Journal of the Asa-ologlcal Association 

",,!~T'" Astrological 
~ Joumal 

Below you willfind links to extractsfram the Astrological Journal. You mtly read them on-line or saYe this page to 
your hard diskJor later roference. Subscribe to the Mailing List and rvceive some extracts automatically bye/(Jclronic 
mail. 

Submissions for encrusioD into the next Astrological J oumal should be sent to The Editor, Robin Heath. Macs yr AweI. Cwm 
Degwel. St Dogmaels, C,,&gan, Dyfed, SA43 3JF. Te, 44 (0) 1239 613224 or by .mail to 'lh. Journal. 
As a general rule submissions should be in mM compatible format in ASCll or Text Only format. Mail us if you would like 
advice or help on submitting articles for pubtication 

@JExtract,fromth.AAJ July/August 1997. 

• A Study in Early House Division by Robert Hand 
• Hong Kong - 'The End of Empire by Nicholas Campion . 

Figure 2 



Introduction 

CHAPTER 2 

Evolution of Criteria 

In this chapter the characteristics of Web sites providing pseudo-scientific information 

will be examined. TIris will be done by examining Web sites that offer scientific 

information as well as those offering pseudo-scientific information. The conventional 

methods of analysis outlined in the previous chapter will be applied and the results 

compared. This will show up the differences between the two kinds of Web site, and 

therefore the characteristics of sites devoted to pseudo-science. These characteristics 

will then be tested by assessing other Web sites for evidence of similar characteristics. 

Pilot Study 

The criteria for the evaluation of Web sites discussed in the previous chapter will be 

used to evaluate one Web site providing scientific information and one providing 

pseudo-scientific information. It will make the comparison more relevant if the two 

Web sites studied are as similar as possible. Two sites that fulfil these criteria are the 

journal of the British Astronomical Association The Astronomer Online, see figure 1, 

and the Journal of the British Astrological Association, see figure 2. Astrology is 

widely acknowledged to be a pseudo-science, for example in Robert T. Carroll's 

Skeptic's Dictionary (1996) and by Randi (1996). Astronomy and astrology are also 

comparable because astrologers claim to study some of the same phenomena as 

astronomers. Astrologers use some of the data gathered by astronomers. 
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The British Astronomical Association Journal: The Astronomer Online (1997) 

Scope 

The scope of this Web site is defined by the editorial staff on the journal's home page 

as 'a magazine for the advanced amateur ... our aim is to publish observations of 

astronomical interest as soon as they are made.' 

Breadth 

Many aspects of astronomy relevant to observations that can be made with optical 

equipment from the UK are published on these pages. This included information about 

the planets, meteors, comets and data on solar emissions. 

Depth 

The information on these pages is detailed and inclusive of technical background 

information. For example, where a photograph is printed the time it was taken, the 

optical equipment used and length of exposure are given. 

Time 

Time is crucial to astronomical observations and therefore crucial to the information 

on this Web site. It is specifically stated on the home page of this journal that it aims 

to 'publish observations of astronomical interest as soon as possible.' It is a monthly 

magazine and so generally publishes observations from the previous month, but the 

time varies with the nature of the data. For example a picture of a newly discovered 

supernova taken on the 8 April 1997 was available on The Astronomer Online on 1 

May 1997, but the latest data on sunspot activity available was recorded iiJ January 

1997. 
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Format 

The text in this magazine is published in HTML format and the pictures are in GIF 

format. The e-mail addresses of the editorial staff are published. Telnet and Gopher 

are not utilised. 

Content 

The Astronomer Online contains some links to other pages on the subject of 

astronomy. However most of its content is data sent in by amateur observers in the 

UK. This includes photographs taken with optical cameras, tables of data on solar 

radiation and details on the location of objects in the sky. 

Accuracy 

The information on these pages consists mostly of the observations of amateurs, and 

this is stated explicitly. Much of the information is in the form of photographs so that 

authenticity can be verified. 

Authority 

The editor of The Astronomer Online, Gary Hurst, has edited this magazine since 

1975. Although his e-mail address and that of the rest of the editorial team is given 

there is no information about any qualifications they may have. 

Currency 

The printed form of this journal is monthly. Information about astronomical events 

deemed to be of sufficient importance is published in the online version more 

frequently. 

Uniqueness 

Some of the data published on this Web site is also available from professional 

observatories, for example information on the position in the sky of the comet Hale

Bopp. Other information, especially that in picture form, is unique. 
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Links made to other resources 

The Astronomer Online home page includes the following list of links to other Web 

sites: 

• Web pages and announcements from TA members. 

• For links to many other astronomical sites try Astronel. 

• The Central Bureau for Astronomical Telegrams. 

• Sky and Telescope 

• The British Astronomical Association. 

.• The BAA Journal. 

• NASA's astronomy picture of the day. 

• The Instituto de Astrophisica de Canarias 

Quality of writing 

The text in this Web site is written for the scientifically literate reader. The quality of 

writing is high although not of the sort that is intended to enlighten the general reader. 

Graphic and Multimedia Design 

As has been stated this site contains a large amount of graphics is GIP form. 

Extensive use is made of hypertext links. The graphics are an important and relevant 

part of this information resource. 

Purpose 

The purpose of this Web site is, as has been previously stated, made clear on the home 

page. It is designed as a means of offering information to the 'advanced amateur.' 

Audience 

This Web site is intended primarily for a small group of enthusiasts. A large amount of 

the information in The Astronomer Online is sent in by readers, another significant part 

of it is recorded by the editorial staff. On the home page there is a link in the 

following text: 
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Many TA members are searching for new objects in the sky such as comets and 
supernovae. If you think you have made a discovery this is what to do. 

Clearly it is seen as likely that most of the intended audience will be attempting to 

make such discoveries. 

Reviews 

On the home page, under the heading 'Statistics and Awards,' it is stated that 'in a 

normal week we have around 6,000 page access from 1,000 different sites around the 

world.' 

Workability 

This site is generally well organised and relatively easy to navigate. 

User Friendliness 

A 'Help' button is available. This provides simplified information about the Web site. 

No special commands are required, the entire site can be navigated by clicking on 

hypertext links. 

Required computing environment 

Most of the resources on this site can be accessed with standard Web browser 

software and any computer powerful enough to access the Internet, although the 

graphics take longer to download on slower computers. There are some sections such 

as a planisphere designed to 'help you find the Comet Hale-Bopp' and a 'sample 

chapter of a special Comet Hyakutake Book' are produced in Adobe PDF format. 

Other resources available by subscription need a program called FINDVGA to 

reproduce observation charts. 

Searching 

There are no facilities for searching this Web site by keyword. 
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Browsability and organisation 

The contents are generally weII set out. A table of contents is clearly set out on the 

home page. Two links will reach the home page from most areas of the site. The 

abundance of hypertext links can distract the reader from the larger bodies of text. For 

example on the 'Planets' page there is, on average, a link to a picture every 2 lines. 

Interactivity 

There are no interactive elements in this Web site. 

Connectivity 

There is no mirror site for The Astronomer Online but access is not a problem. 

Cost 

The site reacts comparatively quickly so access is easy and on-line costs are relatively 

Iow. There are various sections of this journal that are available by SUbscription only. 

These are 'early warning' facilities that give the location of newly visible or newly 

discovered objects in the sky. There are three levels to this subscription package, each 

level providing more detail and each costing £9 per year. 

The Journal o/the British Astrological Association (1996) 

Scope 

The scope of this Web site is not specifically stated. It appears to be to publish 

extracts from the printed journal on-line that are of interest to astrologers or those 

who want to find out about astrology. 
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Breadth 

This journal covers most aspects of Western astrology. For example the extracts from 

the May/June 1996 issue of the journal include an article sceptical of astrology by 

Professor Richard Dawkins and comment upon it by the editor, Robin Heath. There is 

also an article debating the name astrologers should give to the planet Uranus, 

'Prometheus' and 'Herschel' are suggested. 

Depth 

This varies with each article. Some, especially those concerned with classical 

mythology and its significance for astrologers, are quite involved. 

Time 

The printed form of this journal is bi-monthly. The extracts that appear on this Web 

site are several months behind the printed form, for example the latest available articles 

in May 1997 were extracted from the July/August 1996. Time is not critical with this 

information, none of the articles relate to observations of the sky. 

Format 

This journal is almost entirely in text form. There are some line drawings, for example 

one showing the position of Uranus in the zodiac when it was discovered. 

Content 

The information on these pages includes facts and opinion; some is intended to inform 

and some is intended to persuade. For example the May/June 1996 edition includes 

facts about the discovery of Uranus and opinions about what is the appropriate name 

for the planet in astrology. This article concerned with the planet Uranus by Gerry 

Goddard is largely an attempt to persuade other astrologers that Uranus is the 

appropriate name for the planet. It was written in answer to an article by another 

astrologer claiming that Prometheus is the more appropriate name. There is also an 
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editorial comment that Richard Dawkins' sceptical article (originally published in The 

Independent on Sunday) must be taken seriously by astrologers. 

Accuracy 

It is not easy to discuss the accuracy of information about astrology. This is especially 

true where the 'effects' of certain planets are being discussed. This is not only because 

almost all reputable scientists claim that no such phenomena exist, but also because 

astrologers disagree amongst themselves as to what these effects are. Opinions of this 

sort are interspersed with facts about the discovery of planets and their positions in the 

sky. Information about classical and other mythologies can also be considered as 

factual, although the relationship between these and the planets can only be considered 

as opinion. The scientific method cannot reasonably be applied to alleged astrological 

phenomena. 

Authority 

The editor's name, address and phone number are published on the home page and the 

e-mail address of the journal is available. The addresses of other contributors are not 

available. The editor, Robin Heath, puts the letters BSc after his name, but he does 

not volunteer the subject of his degree or any other information about himself. None 

of the contributors offer information about their qualifications. 

Currency 

As stated previously, the most recently written information on these pages was first 

published in printed form about nine months before it was published electronically. 

Uniqueness 

The articles on this Web site is not available anywhere else on the Internet. 
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Links made to other resources 

There are no hypertext links to other Web sites on the pages of the journal. The home 

page is linked to the home page of the British Astrological Society. This has links to 

pages discussing the portrayal of astrology in the media, links to other Web sites with 

information on astrology, etc. 

Quality of writing 

The writing is generally of a quality that is readily understood by the general reader, 

with technical terms and background satisfactorily explained. 

Graphics and Multimedia Design 

This journal is almost exclusively text. The few line drawings are incorporated in the 

text. 

Purpose 

This Web site seems to be intended as a platform for informed enthusiasts of astrology 

whose articles have already been published in the printed form of the journal and to 

make the articles available over the World Wide Web. It also aims to create interest in 

the British Astrological Association in particular and astrology in general. 

Audience 

This site is intended for people who are interested in and knowledgeable about 

astrology. It caters for people looking for information on astrology as well as general 

browsers of the Internet. 

Reviews 

On the home page this is described as the 'World Renowned Journal of the 

Astrological Association.' There is no evidence offered in support of this claim. 
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Workability 

This Web site is workable because it is in a simple format and based on plain text. 

User friendliness 

This site is user friendly because it consists of a contents page linked to articles 

comprising of text. 

Required computing environment 

These pages can be viewed with standard Web browser software and any computer 

capable of connecting to the Internet. 

Searching 

It is not possible to search this Web site with keywords. 

Browsability and organisation 

This Web site is organised by a table of contents linked to articles. 

Interactivity 

There are no interactive features on this site beyond the opportunity to e-mail the 

Journal of the British Astrological Society. 

Connectivity 

There are no mirror sites for the British Astrological Society's Web site, but 

connection is not problematic. 

Cost 

Access to all areas of this site is free of charge. The links connect and pages download 

with average speed. 
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Characteristics of Web Sites Providing Pseudo-Scientific Information 

Comparison of the two Web sites analysed above shows that the pseudo-scientific 

Web site has the following characteristics: 

1. Absences of experimental data. Scientific Web pages tend to include infonnation 

about the results of experiments and/or data gathered from the observation of natural 

phenomena. Pseudo-scientific Web pages generally do not. 

2. Controversy over fundamental principles. While conventional science may include 

debate over some points pseudo-science is characterised by violent disagreement over 

basic points. In general articles are specifically contributed to pseudo-scientific sites 

whereas truly scientific sites tend to reproduce infonnation previously published. 

3. Absence of links to the Web sites of professional organisations. Scientific Web 

pages generally contain links to professional organisations whereas pseudo-scientific 

pages usually do not. 

4. References to sources outside the field of science. Pseudo-scientific Web pages 

often contain references to material in non-scientific fields of study such as mythology 

and literature, scientific Web sites do not. 

5. Absence of statistics and/or numerical data. Pseudo-scientific Web sites generally 

do not publish statistics or numerical data, they are more likely to rely on anecdotes or . 

legends and myths, as stated in point 4. 

6. Absence of illustrative diagrams and/or photographic plates. Pseudo-scientific Web 

sites tend to use graphics to add visual interest rather than as a means of publishing 

infonnation. 
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Analysis of Other Web Sites 

The criteria outlined above will be tested by using them to evaluate other Web sites. 

These will include sites offering information on conventional sciences, namely the 

study of the Northern Lights and Chaos Theory. Chaos theory is a branch of 

mathematics concerned with the unpredictable output of certain complex systems, 

weather forecasting is the best known example. The Northern Lights, also known as 

Aurora Borealis, are lights visible in the sky at northern latitudes. These are caused by 

the interaction of solar particles with the Earth's magnetic field at the north pole. 

Pseudo-scientific sites will be represented by two sites, one dealing with catastrophism 

and the other that of the American College of Orgonomy. These are designated as 

pseudo-sciences by Martin Gardner in Fads and Fallacies (1957). Gardner explains 

that Orgonomy is the study of an energy, believed to be non-existent by most 

scientists, that is present in space. It is supposedly radiated by the Earth and the stars, 

gathered in all living organisms in which it is essential for life. Catastrophism is the 

theory that evolution and human history are marked by a series of catastrophic events 

in the form of comets colliding with the Earth causing climate change. 

Evaluation of the Catastrophism: The Emerging Science Of Origins (1995) Web 

Site 

1. Some observational data are included in the information on this Web site, relating 

to the planet Venus. This includes the surface temperature, the phase lock with the 

Earth and the reverse spin of the planet. No other information is offered. 

2. There is some controversy on this Web site. This is between the catastrophists and 

conventional astronomers, and exemplified by the topic 'Venus: the astronomers' 

worst nightmare.' There is also reference to the controversy between the 
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catastrophists and Carl Sagan, who is described as 'media darling and guru 

plenipotentiary of yuppie science.' There is further controversy between the 

catastrophists themselves. The author of this Web site, Ted Holden, disagrees with 

Immanuel Velikovsky, the founder of modem catastrophism, about the timing of 

comet collisions with the Earth. 

3. There is one link to another Web site on these pages, this is to 

'EdiacarafToromanura University.' This is described as 'the main repository of 

uniformitarian thought and viewpoints on the Internet (opposing views and what 

not...).' Holden adds 'let it never be said that catastrophists are afraid to compete in 

the market place of ideas.' 'Ediacara University' is in fact a satirical Web site 

parodying catastrophism and creationism. This is rather an overstatement in the light 

of the fact that there is a large number of sites run by sceptics discussing their point of 

view. Many of the sites giving information about conventional astronomy could also 

be said to represent an opposing point of view. There is also a link to a search engine, 

called 'disinformation,' devoted to the retrieval of information that is controversial or 

of the type that is censored in other media. 

4. There are many references to sources of information outside science on this Web 

site. There are pictures of the Egyptian enclosed crescent, the Islamic star and 

crescent icon, and the Babylonian Shamesh petroglyph. These are presented as artistic 

representations of objects visible in the sky in ancient times. There are many biblical 

quotations cited in discussion of the story of Noah's flood. There is also discussion of 

Irish, native American and other myths. 

5. There are no statistics or numerical data on this Web site. 

6. There are some pictures on this site, see figure 3. These are images of ancient 

icons, Egyptian, Babylonian and Islamic. There are no photographic plates or 
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technical diagrams on this Web site. There are long essays, up to five thousand words, 

written in a literary style on this site. 

With the exception of one link to a sceptic's Web site this has all the characteristics of 

a pseudo-scientific Web site. This is in agreement with the view of conventional 

science. Martin Gardner demonstrates the pseudo-scientific nature of catastrophism in 

chapter 3 of Fads and Fallacies (1957). Some theories involving catastrophic events 

are widely accepted in mainstream science, for example the extinction of the dinosaurs 

is generally attributed to the impact of a large meteorite causing dramatic climactic 

changes. This demonstrates how some aspects of conventional science have been 

adopted and adapted by devotees of pseudo-science. The boundary between science 

and pseudo-science is further blurred by this action. A biography of Velikovsky, 

entitled 'Aba,' written by his daughter, Ruth Velikovsky Sharon, is advertised for sale 

(at $52.48 plus shipping costs) on the home page of this site. Ajoumal titled 'AEON' 

devoted to catastrophism is also advertised on the home page at a SUbscription cost of 

$40 per year. 

Evaluation Of The Northern lights Planetarium (1995) Web Site 

1. This Web site includes a large amount of observational data in the form of 

photographs and graphs. It includes pictures of the aurora borealis and comparisons 

of such activity with the eleven year sunspot cycle. 

2. There is no controversy on this Web site. 

3. There are no links to other Web sites on the Northern Lights Planetarium's pages. 

4. There are some references to folklore about the Northern Lights, but this is 

included as a matter of academic interest, not as a source of data. 
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5. There are statistics on this Web page. They relate to the activity of the Northern 

Lights and sunspot activity. 

6. There are a large number of photographic plates on this Web site and some 

diagrams and graphs. There is also a 'quick time movie' of the Northern Lights, see 

figure 4. 

With the exception of the fact that there are no links to other Web sites run by 

professional organisations, this site has all the characteristics of one devoted to 

scientific information. There is, in fact, nothing on this Web site that is not acceptable 

to conventional science. There is no charge for any of the information on this Web 

site. 

Evaluation of the Chaos Home Page (1995) 

1. There are no true experimental or observational data on this Web site. There are, 

however, diagrams that are the results of mathematical 'thought experiments.' 

2. There is no controversy on this Web site. 

3. There are over 30 links on this Web site, most of these are links to educational 

institutions and the Web sites of academics who work in them. 

4. All the information on this Web site is cited as originating in mathematics, physics 

and astronomy. 

5. There are some equations on this Web site, and the emphasis is on theory. As the 

introduction says, 'This is an introduction to chaos theory designed for those who 
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The American College of Orgonomy 

"A non-profit educational and scientific institution, devoted to settina: and 
maintainina: standards of excellence for study, research, and education in the field of 
orgonomy," 

About the College 

The American College of Orgonomy (AC. 0.), located near Princeton N.l, is a non-profit 
educational and scientific organization devoted to setting and maintaining standards for work 
in the field of orgonomy. The conege provides infonnation, training and research support for those interested and involved in 
orgonomy. 

The AC.O. was foooded in 1968 by E1sworth F. Baker, MD., a classically trained psychialrist and psychoanalyst who 
worked extensively with the controversial and innovative Dr. Wilhelm Reich. Reich, a student and colleague ofSigmood Freud. 
discovered orgone energy and developed its science: orgonomy. Ths science embraces ground-breaking approaches in 
psychiatry, medicine, the social sciences, biology and abnosphericlenvironmental research. 

The American College of Or go no my has grown steadily throughout its Erst 25 years. Today, the College offers educational 
programs in the study of orgonomy and supports a variety of other activities in the field. the AC.O. conducts a 
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have an interest in chaos theory but are, very much like myself, confined as yet by an 

underdeveloped mathematical background.' 

6. There are a large number of diagrams on this Web site, see figure 5. These are of 

'fractals,' the geometric figures that illustrate chaos theory. These include the 

'Sierpinski Triangle' and the 'Von Kock Curve.' 

This has most of the characteristics of Web site providing scientific information. 

Chaos theory is a widely accepted branch of mathematics. There are no charges for 

any of the information on this Web site. 

Evaluation of The American College Of Orgonomy (1996) Web Site 

1. There are no experimental data on this Web site. 

2. There is no controversy on this Web site. 

3. There are no links to other Web sites on these pages. 

4. There are no references to any sources outside the field of orgonomy on these 

pages. 

5. There are no statistics or numerical data of any sort on this Web site. 

6. There are no graphics on the home pages of this Web site, see figure 6. There is a 

photograph of the head of the American College of Orgonomy on the newsletter 

provided, this can only be read with Adobe Acrobat software. 
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This Web site has all the characteristics of one providing pseudo-scientific information. 

This conclusion is in agreement with the conventional scientists' view of orgonomy. 

Chapter 21 of Martin Gardner's Fads and Fallacies (1957) is devoted to a scientific 

criticism of the theories of orgone energy. There is not only a quarterly journal 

(subscription costs available on request), books and courses on orgonomy but also 

mugs and totebags offered for sale. There is also an appeal for donations. 

These four Web sites, two pseudo-scientific and two concerned with mainstream 

science, support the criteria given earlier for classifying the nature of the site. Those 

exhibiting the characteristics of pseudo-scientific Web sites are concerned with topics 

regarded as pseudo-sciences by rationalists and mainstream scientists. Conversely 

those sites publishing conventional scientific information show none of the 

characteristics listed above. It has also been noted that sites offering pseudo-scientific 

information charge for information, advertise articles for sale or do both. This can be 

added to the list of characteristics of such sites. They can now be described as 

follows: 

1. Absences of experimental data. Scientific Web pages tend to include information 

about the results of experiments and/or data gathered from the observation of natural 

phenomena. Pseudo-scientific Web pages generally do not. 

2. Controversy over fundamental principles. While conventional science may include 

debate over some points pseudo-science is characterised by violent disagreement over 

basic points. In general articles are specifically contributed to pseudo-scientific sites 

whereas truly scientific sites tend to reproduce information previously published in 

other media. 

3. Absence of links to the Web sites of professional organisations. Scientific Web 

pages generally contain links to professional organisations whereas pseudo-scientific 

pages usually do not. 
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4. References to sources outside the field of science. Pseudo-scientific Web pages 

often contain references to material in non-scientific fields of study such as mythology 

and literature, scientific Web sites do not. 

5. Absence of statistics and/or numerical data. Pseudo-scientific Web sites generally 

do not publish statistics or numerical data, they are more likely to rely on anecdotes or 

legends and myths, as stated in point 4. 

6. Absence of illustrative diagrams and/or photographic plates. Pseudo-scientific Web 

sites tend to use graphics to add visual interest rather than as a means of publishing 

information. 

7. Charging for information or the advertising of information in various media and 

other commodities for sale by the authors of the site 

These characteristics will now be tested by evaluation of sites dealing with another 

pseudo-science, that of the study of UFOs. 

UFOs 

The interest in Unidentified Flying Objects and the idea that they are alien space ships 

began in the Cascade Mountains in Washington State, USA, in 1947, following the 

sighting by Kenneth Amold, who first used the term 'flying saucer.' Martin Gardner 

devotes Chapter 5 of Fads and Fallacies (1957) to this and the subsequent reports of 

similar incidents. He identifies the objects seen in the waves of sightings in the 1940s 

and 1950s as 'skyhook' weather balloons used by the US Navy. Gardner, as other 

sceptics, points to the culturally specific nature of UFO reports. For example, they are 
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almost unknown outside the English speaking world, and that such reports come in 

phases, or 'waves,' often following a widely reported incident. 

One of the other sceptical writers to make this point is Johnson (1993). He pointed 

out that although thousands of people in North America claim to have been abducted 

by UFOs not one has produced a piece of physical evidence. Johnson also points out 

that many UFO reports reproduce ideas previously suggested in science fiction, e.g. 

the 1953 film Invaders from Mars. 

Johnson goes on to point out the large number of hoaxes that have been exposed in 

UFO research. He specifies Philip K1ass' exposure of the Roswell incident which was 

claimed to involve a crashed alien spacecraft. Crop circles, often associated with 

UFOs and their alleged landing, are also a stock-in-trade of the hoaxer. 

According to Johnson (1993) there is a maximum of 5% of sightings of UFOs which 

cannot be explained as natural phenomena, such as ball lightning, or misperceptions 

etc. The sceptics' position on these unexplained reports is that they should not be 

assumed to be alien spacecraft without evidence. Where it is possible that they are 

natural phenomena or hallucinations, etc. this explanation is the most probable and 

therefore should be assumed to be the correct one. Added to this it should be borne in 

mind that there is no evidence that there is life of any sort on another planet 

(probability is not evidence), still less is there reason to assume existence of advanced 

civilisations capable of space travel. Even if such a civilisation should, in fact, exist a 

journey at the speed of light (which is impossible) to the nearest star to the sun would 

take years. This makes the claim that UFOs are alien spacecraft still more 

extraordinary, and extraordinary claims need extraordinary evidence to support them. 
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Evaluation of the Centre for UFO Studies Frequently Asked Questions About 

UFOs (Eberhart 1996) Web Site 

1. There are no experimental data on this Web site. There is only a history of UFO 

sightings and claims and anecdotes about 'close encounters.' No references are given 

for any of these. The following is a typical example: 

One of the most famous UFO sightings resulting in injuries to witnesses 
involved two women, Betty Cash and Vicld Landrum, and Mrs. Landrum's 
grandson, Colby, as they drove along a deserted Texas road during December 

. 1980. In front of them, they saw a huge, brilliant, diamond-shaped object 
with flames shooting out from the bottom. Cash stopped the car and got out 
to have a better look at the UFO. The object radiated intense heat that 
softened the dashboard of her car. Terrified, Cash returned to the car and 
with the others, watched the UFO move away. As it did so, a squadron of 
helicopters appeared and surrounded the UFO. The witnesses foIlowed the 
object and the helicopters until they disappeared in the distance. By the 
time the three reached home, all were feeling ill. Within a few hours, they 
developed sunburnlike blisters, nausea, and diarrhea. Betty Cash's symptoms 
were the most severe, and she eventually sought medical treatment and was 
hospitalized as a burn victim. Her doctor concluded Cash was exhibiting 
symptoms of radiation sickness. The witnesses later sued the United States 
government, claiming it was responsible for their injuries. (They had 
identified the helicopters as Chinook twin-rotor helicopters used by the 
U.S. Army.) Their lawsuit was unsuccessful because they could never prove 
the UFO or the helicopters were devices owned and operated by the American 
government 

2. There is an acknowledgement that UFOs are controversial on this Web site. There 

is also some acknowledgement of the sceptical point of view. For example it is stated 

that 'photos are not sufficient proof for the reality of UFOs because they are easily 

hoaxed.' Against this are claims of sighting of flying saucers allegedly confirmed by 

radar observations. One of the questions discussed is 'How can you recognise a UFO 

hoax?' It is stated that 'About 90-95% of UFO reports prove to be \FOs (Identified 

Flying Objects) after an examination of the evidence.~ Against this is a discussion 

about different types of aliens called 'Grays' and 'Nordics' as if it is certain that they 

exist. 
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In answer to the question 'What theories do researchers have to explain UFO reports?' 

three possibilities are considered. These are that UFO's may be: 

i) the products of intelligent beings; 
ii) unusual but natural phenomena; or 
iii) the result of people's need for a comforting or challenging belief system. 

These three are discussed at some length. The conclusion arrived at is that 'each of 

these theories has its strengths and weaknesses. Because of the complexity of the 

UFO phenomenon, all three may explain at least part of the mystery. Only more 

research and new data will help to solve the UFO enigma.' Against this is the claim 

that the 'Roswell' incident involves a real alien space craft which had crashed, and a 

serious discussion of alien abduction. 

3. There are no links to any other Web sites on these pages. 

4. There are references to scientific studies looking for extra-terrestrial life, etc. 

There are also references to entirely anecdotal witness statements of UFO incidents. 

5. There are no numerical data on this Web site. There are some statistics reported. 

It is stated that 'a large number of UFO reports come from the United States, 

Argentina, Brazil, England, France, Italy, Spain, Belgium and Russia. By contrast, 

few reports are received from Mexico, Germany and India.' It goes on to say that, 

'generally, sightings occur in rural areas, small towns and near military installations. 

Statistical analysis indicates that sightings most often occur around 9 p.m. with a 

secondary peak around 3 a.m.' The reader is also told that most sightings occur in the 

Summer months and that sightings occur in 'waves.' These waves are said to have 

occurred in 1947, 1952, 1957, 1966 and 1973. We are not told where these statistics 

come from but the Centre for UFO studies has a data base of sightings which it calls 

UFOCAT. This data presumably comes from analysis of UFOCAT records. 
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6. There are graphics on this Web site, see figure 7. There are no pictures of UFOs 

offered as evidence for the phenomenon, only pictures designed to add visual interest. 

7. There are no charges for information on this Web site. 

Evaluation of the New Mexico UFO Study Group (1997) Web Site 

1. ,There are no experimental data on this Web site. There is only information that is 

offered in an unreferenced account of an alien spacecraft crashing at Roswell and an 

alleged US Government cover-up. 

2. There is no acknowledgement of the controversial nature of the subject matter on 

this Web site. 

3. There are no links to any other Web sites on these pages. 

4. There are no references to any sources of information except for anecdotes 

attributed to Mac Brazel and Jesse A Marcel, Jr. 

5. There are no statistics or numerical data on this Web site. 

6. There is a picture of a piece of merchandise offered for sale, see figure 8. This is a 

replica of the'!, beam, allegedly recovered from the Roswell crash site. 

7. The main purpose of this site is to offer UFO enthusiasts a chance to 'own a piece 

of UFO history from the Roswell, NM 1947 UFO crash site.' What is offered is 

samples of 'certified' soil from various parts of the crash site 'some possibly 

containing minute fragments of the object which plummeted to earth.' These are sold 
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for $19.95. There are also replicas of the 'I' beam recovered from the site on sale for 

$34.95 each. Both these can be ordered on-line or by post. 

Evaluation of UFO Reality (Ark Soundwaves Of Glastonbury Ltd 1997) Web 

Site 

1. There are no experimental data on this Web site. There are only abstracts of 

anecdotes published in their printed journal UFO Reality, published on the Web site as 

'Newsbytes.' These include 'strange glowing spheres' seen in the sky near Bangkok, a 

phase of UFO sightings in Norwich, etc. 

2. There is some acknowledgement of the controversy surrounding UFOs on this site. 

We read that 'intrepid UFO Researcher' ehris Fowler has forced the 'MOD admission 

that Rudloe Manor did deal with UFOs.' We are told this was a 'co-ordination point' 

for UFO reports. It is implied, but not stated, that the Ministry of Defence is hiding 

evidence. 

3. There are no links to other Web sites on these pages. 

4. There are references only to media reports of UFOs and the work of this 

organisation in this Web site. 

5. There are no statistics or numerical data on this Web site. 

6. There are no photographs or diagrams on this Web site. 

7. Most of this site is taken up by advertising and on-line order forms. These are for 

videos and the journal UFO Reality published by Ark Soundwaves Ltd. 

38 



" 

Figure 9 

Figure 10 

· , " 

Uri GeIler's Internet Experiment 

Wh~n the me-ltor in 
the saft! looks IIJiI 

abo\'c 9 the ~foon 
ill bent. 



Evaluation of the Beyond Boundaries (1997) Web Site 

1. There are no experimental data on this Web site. This is replaced by anecdotes 

from people claiming to have seen UFOs and who have evidence of government 

cover-ups. There are also photographs allegedly of UFOs. 

2. There is discussion of controversy on this Web site. There is an article entitled 

'The Truth is Still Out There' by Anne Rarnsey Cavelier in which the author claims 'I 

maintain that the Heaven's Gate tragedy was an extreme consequence resulting from 

this official policy of concealment and denial.' This is a reference to the suicide of 39 

members of the Heaven's Gate religious cult in 1997. 

3. There are no links to any other Web sites on these pages. 

4. The only sources quoted here are UFO researchers associated with this 

organisation. 

5. There are no statistics or numerical data. They do refer to UFO 'hot spots' around 

the world, these are places where there have been UFO crazes. These include 

Wisconsin, Arizona and Scotland. Beyond Boundaries send investigators to these 

places and then organise tours for the general public. 

6. There are photographs on this Web site, under the heading 'Evidencia.' In many of 

these it is difficult to estimate the size of the object depicted either because there is no 

background at all or, where there is anything else in the picture, it is a few branches in 

the corner. All the objects look very like Frisbees adapted with lights, etc. to the 

sceptical eye, see figure 9. 

7. There are many things offered for sale on this site. These include books, videos 
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and a journal called Beyond Boundaries in addition to guided tours of UFO 'hot spots' 

around the world. 

Summary of UFO Web Sites 

In the case of UFOs, although the authors of many of these sites would regard 

themselves as scientists, 'ufologists' as they call themselves, the use of the scientific 

method is nowhere in evidence. All these sites are characterised by belief in 

unsupported anecdotal evidence and speculations that are completely unsupported by 

scientific observation. 

A distinction can be made between those Web sites that are intended primarily for 

marketing and those that are intended to inform readers. Those primarily concerned 

with the marketing of products make the most extravagant claims. Examples of UFO 

sites concerned primarily with marketing include that of Ark Soundwaves Ltd and that 

of the New Mexico UFO Study Group. Among the more responsible sites is that of 

the Centre for UFO Studies because it recognises the sceptical point of view. Most 

UFO sites are concerned with marketing products. 

Summary 

This chapter has looked at clear cut cases of scientific and pseudo-scientific Web sites. 

The criteria suggested in chapter I for assessing whether a Web site is providing 

pseudo-scientific information seem to be generally accurate. Chaos theory and the 

study of the Northern Lights are not areas in which there is doubt. UFOs, 

catastrophism and orgonomy are not taken seriously by any respected scientists. It is 

in the areas on the fringe of scientific research where doubts may exist as to what is 

true science and what is irresponsible speculation. 
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The criteria specified were found to be valid in the cases of four Web sites providing 

information on the pseudo-science ofufology. In the next chapter these criteria will be 

used to assess Web sites providing information on two areas on the fringe of science. 

These are parapsychology and the Gaia hypothesis. 
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Introduction 

CHAPTER 3 

The Borderline Cases 

Two controversial areas on the fringe of science are parapsychology and Gaia theory. 

Both of these have sufficient status to be represented in universities, but, as will be 

seen, both have their detractors among sceptical scientists. 

Parapsychology 

Parapsychology according to Radin et al. (1997) is 'the scientific and scholarly study 

of certain unusual events associated with human experience.' There are 

parapsychology researchers at Edinburgh and Prlnceton Universities. Research is 

mostly into 'psi,' phenomena, these include things such as precognition, clairvoyance 

and telepathy. The sceptic, Iohnson (1993), admits that truly scientific investigation of 

psi phenomena is being undertaken in some laboratories. 

Arguments against parapsychology are outlined in the work of Martin Gardner in 

Science Good, Bad and Bogus, (1981) and in Chapter 25 of Fads and Fallacies 

(1957). In these he sums up the sceptics view of parapsychology. He points to the 

numerous instances of fraud by both experimenters and subjects and to the selective 

reporting of data. Near misses in the guessing of cards, etc. are counted as partial 

successes and experiments with below average success as 'psi missing.' In other 

words extra sensory perception is causing the subject to guess a below average 

number of cards, etc. correctly. This is sometimes called meta-analysis. Gardner also 

points to the use of other Catch 22 arguments by parapsychologists. The most 
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important being the claim that the presence of sceptics and the use of controlled 

experiments inhibits psi powers. This means the existence of psi is unfalsifiable and 

therefore no longer a scientific theory. 

Academic parapsychologists have become more rigorous in their research methods 

since the days when they took Uri Geller seriously. They now claim only minute 

positive results in psi experiments and are more ready to admit negative results. 

However, parapsychology continues to occupy the public imagination and this is 

reflected by the number and variety of Web sites devoted to it. 

Evaluation of the Frequently Asked Questions About Parapsychology (1997) Web 

Site 

1. There are no data on the Web site although there are links to sites that do publish 

data. 

2. This site acknowledges the controversial nature of parapsychology. It is 

acknowledged that 'constructive criticism is essential in science' and it is claimed that 

it is 'welcomed by the majority of active psi researchers.' It is also claimed that 'some 

of the most vocal criticisms about psi are actually pseudo-criticisms' and that 

'prejudicial positions' are defended by 'authoritarian proofs.' The reader is reminded 

that 'disparaging rhetoric and ad hominem attacks arise too often in debates about 

psi.' 

Next, three common criticisms by sceptics are discussed. The first is that 'apparently 

successful experimental results are actually due to sloppy procedures, ... 

methodological flaws, selective reporting and statistical errors.' The answer given to 

this is that 'the results unambiguously demonstrate that successful experiments cannot 

be explained away by these criticisms. In fact research by Harvard University 
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specialists in scientific methods showed that the best experimental psi research today is 

not only conducted according to proper scientific standards, but usually adheres to 

more rigorous protocols than are found in contemporary research in both social and 

physical sciences.' No references are given to any studies of the methodology of 

parapsychologists by scientists from other disciplines and, therefore, primary sources 

cannot be examined. It goes on to say that 'over the years there have been a number 

of very effective rebuttals of criticisms of individual studies.' Not a single example is 

given. 

The second criticism discussed is that 'psi phenomena violates the basic limiting 

principles of science and are therefore impossible.' The response offered to this is that 

'Today ... the scientific world view is rapidly changing and the basic limiting principles 

are constantly being redefined' and that 'parapsychology now presents anomalies that 

simply won't "go away".' It concludes by stating that 'assigning psi to the realm of 

the impossible now seems imprudent at best, foolish at worst.' The existence of these 

'anomalies' is disputed by many scientists. The fact that psi phenomena would require 

a force unknown to science to exist is the reason that Einstein was sceptical of the 

claims of parapsychologists (Gardner 1981). 

The third criticism discussed is that 'Parapsychology does not have a "repeatable" 

experiment.' The response to this is that people who make this criticism 'usually have 

in mind an experiment like those conducted in elementary physics classes to 

demonstrate the acceleration of gravity, or simple chemical reactions.' It goes on to 

explain that the repeatability of psi experiments can only be found statistically; that a 

'success' rate higher than that which is attributable to chance is evidence of 

repeatability. The statistical technique used in psi experiments is known as 'meta

analysis.' We read that this technique allows the results of 'independent 

investigations' to be integrated. We are told that meta-analysis is a 'widely accepted 

method' that is 'heavily used in the social, behavioural and medical sciences,' but we 

are not told precisely what is meant by the term. 
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One of the frequently asked questions discussed is 'why is parapsychology chronically 

controversial?' Three reasons are given. The first is that 'the media and much of the 

public often confuse parapsychology with sensational, unscientific beliefs and stories 

about "the paranormal" '. We are also told that to 'understand the evidence for psi is 

far from easy. While the meta-analysis results are both substantial and persuasive, 

meta-analysis requires specialised knowledge to understand that form of evidence. For 

people who are not familiar with it, or do not trust it, the evidence will not look very 

persuasive.' 

The second point made is that 'much of the persuasive work is published in limited 

circulation professional journals.' 

The third reason given is that 'some people are afraid that psi might be true.' Fifteen 

reasons why this may be the case are suggested. The first seven are as follows: 

1. It is associated with diabolic forces, magic and witchcraft. 
2. It suggests the loss of normal ego boundaries. 
3. People might be able to read your mind and know that you secretly (or unconsciously) 
harbour sexual and aggressive thoughts, or worse. 
4. !fyou talk about it people might think you're crazy. 
5. If you think you experience psi, maybe you are crazy. 
6. Before you were six years old, your parents provided negative reinforcement for your little 
demonstrations of telepathy. 
7. Thinking about psi leads to a medieval superstitious mentalitJ, which will in turn support 
a rising 
trade of dangerous, primitive thinking. 

Point (1) is an example of prejudice. Points (2), (3) and (6) imply possibilities for psi 

for which even the most ardent enthusiasts can offer no evidence. While point (7) is a 

fair statement of the view of many sceptics, points (4) and (5) are parodies of the 

sceptical position. 

3. There are links to several professional organisations and academic institutions on 

this Web site. There are the following organisations: 
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• Anomalous Cognition Program, University of Amsterdam, The Netherlands 
• Cognitive Sciences laboratory, Palo Alto, CA 
• Consciousness Research Division, University of Nevada, Las Vegas, NV, USA 
• Mind-Matter Unification Project, Cambridge University, UK 
• Koestler Parapsychology Unit, University of Edinburgh, Scotland 
• PEAR Laboratory, Princeton Engineering, Anomalies Research Laboratory, Princeton 
University, Princeton, NJ, USA 

4. There are no references to sources other than those concerned with parapsychology 

on this Web site. 

5. There are no statistics or numerical data provided on this Web site, but there are 

links to sites which do provide some data. 

6. The information on this site is entirely in the form of text. 

7. There are no charges for any information of this Web site. 

Evaluation of the Rhine Research Center (1997) Web Site 

1. There are no experimental data on this Web site. 

2. There is no controversy on this Web site. The sceptic point of view is ignored. 

3. There are links to other organisations concerned with researching parapsychology. 

These are The University of Utrecht Parapsychology Laboratory, the Koestler Chair 

of Parapsychology in Edinburgh and, at Princeton University, Princeton Engineering 

Anomalies Research, known as PEAR Lab. 

4. Under the heading 'Spooks & Psychics' there is a link to information about the 

CIA's research into 'psi' phenomena at the Cognitive Sciences Laboratory. 
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5. There are no statistics or numerical data on this Web site. 

6. There are no photographs on this Web site. The site consists entirely of plain text. 

7. The Journal of Parapsychology is advertised on this Web site. It is a quarterly 

with an annual subscription charge of $46 per year. Back issues are available at $10 

each. 

Evaluation of the Prince/on Engineering Anomalies Research (Nelson 1997) Web 

Site 

1. There are abstracts of around ten project reports on this Web site. The following is 

a typical example: 

Experiments in Remote HumanlMachine Interaction 
Brenda J. Dunne and Robert G. Jabn 

Several extensive experimental studies of human/machine interactions 
wherein the human operators and the target machines are separated by 
distances of up to several thousand miles yield anomalous results 
comparable in scale and character to those produced under conditions of 
physical proximity. The output distributions of random binary events 
produced by a variety of microelectronic random and pseudorandom generator, 
as well as by a macroscopic random mechanical cascade, display small but 
replicable and statistically significant mean shift correlated with the 
remote operators' pre-stated intentions, and feature cumulative achievement 
patterns similar to those of the corresponding local experiments. 
Individual operator effect sizes distribute normally, with the majority of 
participants contributing to the overall effect. Patterns of specific count 
populations are also similar to those found in the corresponding local 
experiments. The insensitivity of the size and details of these results to 
intervening distance and time adds credence to a large database for 
precognitive remote perception experiments, and suggests that these two 
forms of anomaly may draw from similar mechanisms of information exchange 
between human consciousness and random physical processes. 
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The claim is that small but statistically significant and repeatable effects are due to an 

unexplained psychic force. 

2. There is no mention of the controversy surrounding this type of research on the 

PEAR Web site. The research involves 'experiments [in which) human operators 

attempt, solely by volition, to influence the behaviour of a variety of mechanical, 

electronic, optical, acoustical and fluid devices.' They claim to have found positive 

results which are 'of the order of a few parts in ten thousand, but they are statistically 

repeatable and appear to be operator specific in the details.' The use of the word 

'appear' is the only general admission of doubt. Although this question is 

acknowledged in some of the abstracts, the sceptical point of view is not discussed. 

3. Under the heading 'Links to related organisations' there are hypertext links to the 

International Consciousness Research Laboratory and th~ Society of Scientific 

Exploration. 

4. There are no references other than those concerned with parapsychology on this 

Web site. 

5. Some statistics are published in the abstracts of experimental reports. However, 

these are not complete. A typical example could include the number of trials 

undertaken, the number of operators involved and the statistical significance of the 

effects observed. It would be more persuasive if the full details of the observations 

and statistical conclusions were to be shown or at least some examples given in 

support of these claims. 

6. This site is illustrated with photographs of laboratory experiments in progress as 

well as a 'PEAR' logo. The details of these photographed experiments are not 

explained in the text and the pictures provide no data. 
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7. The full reports for which abstracts are published on this site are available from the 

PEAR laboratory on request. They also advertise a book summarising their research 

called Margins of Reality, the publisher's address and telephone number are supplied, 

although the price is not stated. 

Evaluation of the UTi Geller's Interactive Psychic City (Uri Geller Associates 

1996) Web Site 

1. There are no data on this site. There is, however, an on-line experiment known as 

'Uri Geller's Internet Challenge.' This challenge is to 'bend a spoon over the 

Internet.' A spoon attached to a strain gauge is placed in a safe with a clock. The 

image from a video camera focused on this spoon is broadcast over the Web, see 

figure 10. Viewers are invited to attempt to bend the spoon by psychic power. A 

prize of $1 million was offered to anyone who could succeed in doing so until the end 

of 1996. 

2. The fact that Uri Geller is an extremely controversial figure is not acknowledged on 

this Web site. 

3. There are no links to any other Web sites on these pages. 

4. There are no references to anything except Uri Geller's career. The only 

information attributed to anyone other than Geller himself is a quotation from 'the 

former chairman' of a mining company called Zanex Ltd in Melbourne, Australia. It is 

claimed that he said 'I will never drill an oil well without asking Uri Geller's advice 

first.' The 'former chairman' is not even named. 

5. There are no statistics or numerical data on this Web site. 
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6. There are no diagrams on this site, although it is illustrated with photographs and 

graphics. 

7. There is a 'Mind Power Kit' advertised for sale on this Web site. This is alleged to 

help one develop one's psychic powers; it contains a book, audio cassette and a 

crystal. 'The Uri Geller Business Consultancy' also advertises on this site. This offers 

to give information about business competitors and such things as to 'forecast future 

oil prices.' Uri Geller Associates provide an on-line order form and claim to charge an 

average fee of £1 million for business consultancy and forecasting services. 

Evaluation of the Koestler Parapsychology Unit (Morris 1997) Web Site 

1. There are summaries of the results of various experiments carried out at the 

Koestler Parapsychology Unit on this Web site. These include a test of the hypothesis 

that human beings can influence the behaviour of electronic machinery with their 

thoughts. These are said to have produced 'extremely weak results at best.' Morris 

goes on to say 'we regard the work as contributing to the falsification of some 

hypotheses regarding the linkage between operator attitude and equipment failure.' 

The Koestler Parapsychology Institute has also researched 'techniques purported to 

train or enhance psychic ability.' These are reported to have produced 'only mixed 

results at best' and to have 'contributed to the falsification of certain claims for psychic 

development techniques.' The Unit also carries out conventional ESP experiments 

from which they claim to have obtained 'encouraging' results. 

The Koestler Parapsychology Unit is also running some experiments in which Internet 

users, who access this Web site, are invited to participate. One of these is an attempt 

to 'influence the Internet itself known as 'Psi-Ping.' This may seem surprising in the 

light of the previously quoted opinion of the Unit on attempts to influence the 
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behaviour of machines by psychic power. There is also an experiment based on the 

game of 'Scissors, Paper, Rock,' an on-line version of the game is provided to those 

who complete a questionnaire. This is designed to test intuition. 

2. The KoestIer Parapsychology Unit does acknowledge the controversial nature of 

parapsychology. It sets out the following definition of parapsychology: 

1. We regard parapsychology as the study of apparent new means of 
communication, or interaction, between organisms and their environment 
(commonly referred to as psi, or psychic ability), beyond those 
presently understood by the scientific community. 
2. Parapsychology is an interdisciplinary problem area, not a separate 
discipline and not just a subset of psychology. 
3. Parapsychology questions rather than presumes; our remit is to 
investigate a capacity attributed to some individuals and we are under 
no obligation to presume that capacity's existence. 
4. Parapsychology incorporates the investigation of two sets of working 
hypotheses: the 'pseudopsi hypothesis', which states that most if not 
all of the evidence for psi is spurious, the result of our being 
misled or misinterpreting observations; and t he 'psi hypothesis', 
which states that we do appear under certain conditions to have access 
to some genuinely new means of communication. 
5. Parapsychology involves the study of observers drawing inferences, and 
can profit from the use of models of how we make observations about 
ostensibly psychic events, including how we can be misled by ourselves 
and others. 
6. Parapsychology uses the tools of science, including detailed 
descriptions of natural occurrences, surveys, hypothesis formulation 
and testing, correlational studies, controlled experimental studies 
with systematic variation of condition, and construction of 
theoretical models. 

It is significant that they feel the need to do this because 'anyone can call themselves a 

parapsychologist.' They acknowledge the large number of fraudulent claims made in 

parapsychology. Because of the prevalence of fraud in this area they work with stage 

conjurors and study the 'writings of professional magicians and fraudsters' to prevent 

falsification in their experiments. The KoestIer Parapsychology Unit's position is 

nearer that of the sceptics than that of other academic parapsychology schools. 

3. There are no links to other Web sites on these pages. 

51 



4. The references to the writings of stage magicians are outside the field of science 

but are not, in this case, an indication of the use of unscientific methods. 

5. There are no statistics or numerical data on this Web site. 

6. This Web site does utilise graphics but not as a means of transmitting information. 

They are used to add visual interest to the site. 

7. There are no charges for information on this Web site. While books written by the 

staff of the Unit are mentioned the arguments put forward in these books are 

summarised by the text on these pages. 

Evaluation of the Cognitive Sciences Laboratory (1996) Web Site 

1. Although there is a description of a 'typical protocol' of the experiments performed 

at this laboratory, there are no results published on this Web site. 

2. The CSL claim to have a 'conservative approach' to the study of 'anomalous 

mental phenomena.' This is due to the fact that they 'make the assumption that all 

such phenomena will eventually be understood within the context of physical science. 

As a consequence we question dualistic, or mystical, approaches to these previously 

anomalous phenomena.' This is the only reference to the controversial nature of 

parapsychology. 

3. There are links to the Web sites of other laboratories which study parapsychology 

including the Rhine Centre, the PEAR Laboratory, etc. 

4. There are no references to sources outside science on this Web site. 
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5. There are no statistics or numerical data on this Web site. 

6. There are no photographs or diagrams on this site. All the information is in plain 

text format. 

7. There are adverts for books and CD-ROMs produced by the CSL on this Web site. 

Evaluation of the lnterspecies Telepathic Communication (1996) Web Site 

1. There are no conventional experimental data on this Web site. There are, however, 

several anonymous anecdotes about telepathic communications. These include a story 

of a cat that speeded up a person's recovery from illness and one about the house 

training of animals by telepathy. 

2. There is no real acknowledgement of the controversial nature of the material on 

this Web site. The only hint of it is the sub-heading 'Can it be true? Is it possible to 

communicate with other species in peaceful co-operation upon the earth? The 

wonderful exciting answer is YES!' There is no mention of the sceptical view of such 

claims. 

3. There are no links to other Web sites. 

4. All the information offered on this Web site is anecdotal. There is no reference to 

experimental or scientific methods on these pages. 

5. There are no statistics or numerical data on this Web site. 

6. The information on this Web site is entirely in the form of plain text. 
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7. There is a great number of products advertised for sale on this Web site. These 

include books, videos and courses on telepathic communication with animals. 

Summary OfParapsycho)ogy Web Sites 

These Web sites show a range of approaches to parapsychology. Those produced by 

university departments such as the PEAR Laboratory and the Koestler Parapsychology 

Unit use methods which appear to be scientific. Without demonstration by a 

repeatable experiment those sceptical of parapsychology will continue to doubt the 

reality of psi phenomena This is reasonable in the light of the fact the meta-analysis 

appears to allow for the counting of negative results as 'psi-missing' and the extremely 

small effects which are claimed. 

Other Web sites are far from scientific. These Web sites are of two kinds. One is the 

sort produced by Uri Geller Associates. This is clearly intended to market the goods 

and services of a man who has been exposed as a charlatan (Gardner 1981). The other 

sort is that published by sincere but deluded people. The Interspecies Telepathic 

Communication site is an example of this. Reports of events quite incredible to the 

rational person are published with good intentions. 

The Gaia Hypothesis 

The Gaia Hypothesis was proposed by the British scientist James Lovelock in the late 

1960s (Mountain Man Graphics 1996). It states that the living things on the Earth 

regulate their environment and that to some extent they can be considered as one 

super organism. Gaia theory also has implications for the relationship between the 

biota and the environment. This can be interpreted in several ways. Johnson (1993) 
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quotes a list of them by lames Kirchner. This includes: 

• Influential Gaia: the biota has a substantial influence over certain aspects of the abiotic 
world. 

• Coevolutionruy Gaia: the biota influences the abiotic environment. and the latter 
influences the biota by Darwinian processes. 

• Homeostatic Gaia: the interplay between the biota and the environment is characterised 
by stabilising negative feedback loops. 

• Teleological Gaia: the attnosphere is kept in homeostasis not just by the biosphere but in 
some sense for the biosphere. 

• Optimising Gaia: the biota manipulates its environment for the purpose of creating 
biologically favorable conditions for itself. 

lohnson goes on to say that influential Gaia is widely accepted and that 'no serious 

scientist supports optimising Gaia.' Most debate is concerned with coevolutionary and 

homeostatic Gaia. The Gaia hypothesis is popular with the New Age movement and 

pagans (Carroll 1996). The Gaia hypothesis is, therefore, discussed by people ranging 

from evolutionary biologists to pagans. This is reflected in the range of Web sites 

concerned with it. 

Evaluation of The Gaia Hypothesis (Mountain Man Graphics 1996) Web Site 

1. There is a large amount of observational data on this Web site. Some of this is 

concerned with the temperature and atmosphere of the Earth, Venus and Mars. There 

is also a presentation of Lynn Margulis' discussion of endosymbiosis, the theory that 

two or more sub-cellular organisms have, over large spans of geological time, 

combined to become a single cell organism. This is now accepted by all orthodox 

evolutionary biologists including those who do not accept the Gaia hypothesis, for 

example Richard Dawkins (1997). 

2. There is acknowledgement of the controversial nature of some interpretations of 
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the Gaia hypothesis. It is stated that the Gaia hypothesis was 'adopted as a New Age 

paradigm in the 1970s and 1980s and while non-scientific applications of the 

hypothesis flourished far and wide, they tended to very much reduce concentration 

upon the primary scientific issues of the hypothesis, its analysis and the implications of 

these.' It is also stated that many people become interested in the teleological 

interpretation of the Gaia hypothesis and that 'these non-scientific side issues distract 

attention in the scientific community away from a serious analysis of the Gaia 

hypothesis and its implications.' Kirchner's categorisation of the different 

interpretations of the Gaia hypothesis is also reproduced on this site. 

Mountain Man Graphics publish the results of a computer model which suggests that 

the Gaia hypothesis has no teleological implications. This is known as 'DaisyworId.' 

The model proposes a planet similar to the Earth the same distance from a similar sun. 

This planet is populated by three types of flower; one dark, one white and one grey. 

As the sun gets hotter the planet is kept in homeostasis by the varying distribution of 

the flowers. The dark flowers absorb light, the white ones reflect it and the grey do 

both to some extent. As the heat from the sun increases the white flowers increase 

their distribution. 

This Web site is on the rationalist side of the debate among advocates of the Gaia 

theory. 

3. There are links to the Web sites of Lynn Margulis and other scientists who have 

contributed to the debate about the Gaia hypothesis. 

4. There are no references to sources outside the field of science on this site except to 

explain the origin of the word Gaia. Gaia was the mother Earth goddess of the 

Ancient Greeks. The name was suggested by the novelist WiIIiam Golding. This may 

be one of the things that has distracted attention from the scientific side of the Gaia 

hypothesis. 
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5. There are statistics and numerical data on this Web site. These are concerned with 

the temperature of the Earth, Venus and Mars and the content of their atmospheres. 

Data produced by the Daisyworld model is also published on these pages. 

6. There is a graph representing the results of the Daisyworld model on this Web site. 

There are also photographs of the Earth, Venus and Mars taken from space. 

7. There are no charges for information on this Web site, nor is anything advertised 

for sale. 

Evaluation of the Gaia International (Dhighe 1997) Web Site 

1. There are some observational data on this Web site. This is concerned with the 

content of the atmosphere on the Earth, which supports life as opposed to planets 

which do not. There is also an argument by analogy for teleological Gaia and the 

suggestion that Gaia is part of an even larger organism. Lovelock is quoted as saying 

'homeostasis is maintained by active feedback processes operated automatically and 

unconsciously by the biota.' It is stated that 'about one billion years after its formation 

our planet was occupied by a meta-life form which began an ongoing process of 

transforming this planet into its own substance.' The different species are compared to 

cells in a living body. It is suggested that 'just as the shell is part of a snail, so the 

rocks, the air and the oceans are part of Gaia.' Two possible roles for the 'human 

species' are suggested. One is that we are a 'sort of rapidly evolving brain tissue.' 

The other suggestion is 'are we part of her arsenal of interplanetary spores?' Other 

speculation beyond that necessary to explain observed phenomena includes the 

question 'is Gaia herself somehow part of a larger living being, perhaps on a galactic 

scale?' This site also expresses the opinion that the common aboriginal belief in a 

mother goddess is a true insight into the nature of the world. 
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2. There is some acknowledgement of the controversial nature of the Gaia hypothesis 

on this Web site. For example it is admitted that when Lovelock published his first 

book on the subject 'the science behind the hypothesis was still sketchy, and it 

provoked a storm of criticism.' It is stated that 'the root question of Gaia's critics 

is ... the idea of Gaia is only a romantic and dramatised description of the terrestrial 

biosphere and its effects.' The response offered to this is 'do our kidney cells ask 

themselves the same question?' There is also a considerable amount of argument in 

favour of green and left wing politics on this site. Gaia International is primarily a 

lobby group. 

3. There are no links on this Web site. 

4. There are no references to any sources other than Lovelock's books on this site. 

6. The only numerical data on this site are the percentages of different gases in the 

atmosphere of certain planets. There are no other statistics. 

7. There are no charges for information on this Web site nor is anything advertised for 

sale. 

Evaluation ofthe Mystical World Wide Web Gaia/Ecology (1997) Pages 

1. There are some observational data on this Web site. This includes information 

about the composition of the atmosphere and the temperature of the Earth relative to 

that of other planets. It is stated that if the oxygen content of the Earth's atmosphere 

rose from its stable 20% 'then a single spark could ignite a conflagration that would 

spread across a continent.' If the oxygen content fell to 15% then 'lighting a match 

would be impossible.' The salinity of the ocean is also mentioned, it is reported to 
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have 'remained remarkably constant at somewhat less than 10 per cent of saturation.' 

It is further remarked that 'this is particularly remarkable because dissolved minerals 

have been transported by water towards oceans almost since the Earth was formed. 

No satisfactory explanation has been advanced for this constancy, which affects all life 

on Earth.' 

There is also a great deal that is unscientific on this Web site. This includes a large 

amount of material on folk beliefs, which are advocated as containing genuine insight. 

These include superstitions about the clairvoyant abilities of certain animals and the 

use of trees in divination and dowsing. 

2. There is acknowledgement of the controversial nature of some elements of the Gaia 

hypothesis on this site. One of the stated purposes of this site is to provide a resource 

for teachers. It gives as one of the objectives for the teaching of the Gaia hypothesis 

'to describe some of controversies that surround the theory of Gaia. This should 

include scientific, social, and, if possible, religious and philosophical components.' It 

is also stated that 'those that do not support this theory believe instead that the Earth 

was created and maintained by serendipity?' This sarcastic dismissal of something that 

is a reasonable possibility is not the sort of statement to be expected in an article that is 

considering evolution in a scientific manner. 

3. There are no links to any other Web sites on these pages. 

4. There are references to ancient and modem European folklore on this site, and to 

myths and fairy tales. 

5. There are some statistics on this site. These are concerned with the slight 

variations in the average temperature of the Earth and the chemical content of the 

atmosphere and the oceans. 
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6. There are no diagrams or photographic plates on this Web site. 

7. There are no charges for infonnation on this Web site nor is anything offered for 

sale. 

Evaluation ofthe Welcome To Our Planet (Lynch 1996) Web Site 

1. There are no experimental or observational data on this Web site. There are 

summaries of some speculative science writing including some written by James 

Lovelock. It publishes the claim that light bending in space suggests that 'if we looked 

through the most powerful telescope ever, sometime between now and eternity, we 

would see the back of our own head!' This is assumed to mean that 'if we think good 

thoughts, we receive them.' The work ofT. D. Lee and C. N. Yang is summarised as 

'cobalt in its observed radioactivity can tell the difference between its future and its 

past and utilise this fact in making spatial distinctions between its right and its left.' 

This is offered as the experiment that 'proved that consciousness exists in matter.' 

The study of ley lines and of fire walking are regarded as 'sciences' by the author of 

this site. 

2. The controversy surrounding the nature of the Gaia theory and other ideas 

published on this Web site is only acknowledged implicitly. This is through the 

request that all people agree to 'meditate and/or pray' at agreed times and to will 

themselves to dream of their family and friends. These are advocated with the 

intention of raising awareness of Gaia. 

3. There are no links to any other Web sites on these pages. 

4. There are references to many sources outside the field of science on this site. 

These include references to The Celestine Prophesy by James Redfield, a cult novel 
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containing New Age philosophy (CarroIl 1996). The fIlm Star Wars is cited as 

showing a possible future reality. There are also references to Christian, Buddhist, 

Hindu, Islamic and Taoist theology. 

5. There are no statistics or numerical data on this Web site. 

6. There are no diagrams or photographic plates on this Web site. There is, however 

a great number of computer generated images designed to add visual interest. 

7. There are no charges for information on this Web site nor is anything offered for 

sale. The site is not copyrighted and the author writes 'I encourage you to freely copy 

this site and transmit it to friends.' 

Summary of Gaia Hypothesis Web Sites 

Sites concerned with the Gaia hypothesis range from the responsible scientific 

speculation on the site produced by Mountain Man Graphics to the New Age 

mysticism of the site written by Lynch. While the Gaia hypothesis was proposed by 

scientists many of those who publish information about it on the World Wide Web are 

motivated by green politics and New Age mysticism. The ideologies of these 

movements would make it less likely that the authors of such Web sites would charge 

for information. 

Summary 

The implications of the difficulties posed by borderline cases such as these will be 

examined in more detail in the next chapter. The use of scientific methods is not 

conclusive proof that the study undertaken has any scientific validity. This means that 
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whilst many of the sites dealing with parapsychology have the characteristics of 

scientific Web sites they are offering infonnation on a pseudo-scientific topic. The 

reverse is true in the case of the Gaia hypothesis. In spite of the fact that this is a valid 

working hypothesis many of the sites offering infonnation on this topic have some of 

the characteristics of sites offering pseudo-scientific infonnation. 
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CHAPTER 4 

Findings 

Sceptics On The World Wide Web 

In th~ Yahoo classification 'science/alternativelskeptics' there are 51 links. These sites 

are of varying value to this study. Some deal with one issue or claim while others 

cover a wide variety of topics. 10hnson (1993) and Carroll (1996) have already been 

extensively quoted. The tone of the writing on these sites also varies considerably. 

10hnson tries to be as objective and as fair as possible, Carroll offers advice on ways in 

which people can give their lives a sense of purpose without turning to cults or New 

Age ideas and James Randi (1996) offers $1 million to anyone who can prove a 

paranormal claim under controlled conditions. The number and diversity of sites 

offering sceptical information shows that the amount of pseudo-science on the Web 

has attracted the attention of rationalists and provoked many diverse responses. 

Results 

A working definition of pseudo-science has been established. Characteristics of Web 

sites publishing pseudo-scientific information were proposed after the comparison of 

The Astrological Journal and The Astronomer Online. These were confirmed and 

additional characteristics were found by the pilot study. These characteristics 

appeared to be satisfactory when tested in the study of Web sites concerned with the 

study of UFOs. In chapter 3, when these characteristics were applied to sites 

concerned with the Gaia hypothesis and parapsychology, they were found to be less 

reliable. While the scientific status of these topics will, in all probability, continue to 

be debated the opinion of rationalists is clear. Gaia theory, provided no teleological 
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element is postulated, is a reasonable working hypothesis. Parapsychology, in spite of 

its application of some scientific method, appears to be the study of a non-existent 

phenomenon. It is in these areas on the edge of science where difficulties arise. Gaia 

theory attracts much interest from the eccentric and politically motivated publishers of 

Web pages. Parapsychology is studied in a number of respected academic institutions. 

Conclusions 

A list of general criteria for the characteristics of pseudo-science can be established, 

such as Carroll's quoted in chapter 1. It is also possible to compile a list of criteria to 

assess whether Web sites are publishing pseudo-scientific information. These, 

however, can only be used as a guide. They cannot be considered as definitive for 

several reasons. One of these is the fact that pseudo-sciences exist in so many diverse 

areas of study. For example astrology and orgonomy allege the existence of two very 

different and mutually incompatible sets of phenomena. For instance astrology 

requires a belief in predestination whereas orgonomy precludes this belief. Another 

reason for this difficulty is that the purposes of organisations providing pseudo

scientific information vary widely. For example most of those in the field of UFO 

research are companies concerned with marketing, whereas those promoting 

catastrophism are often doing so in an attempt to validate the claims of fundamentalist 

religions. 

These difficulties become most apparent in the assessment of borderline cases. In the 

cases of pseudo-sciences such as astrology, ufology and orgonomy it is relatively easy 

to show that the ideas they promote are false. It is significant that these areas of study 

. have no advocates among scientists at respected institutions. Arguments from 

authority are not sufficient to categorise an area of study as pseudo-science but they 

do, like the criteria mentioned, above form a useful guideline. The examples of 

parapsychology and Gaia discussed in the previous chapter illustrate the difficulties in 
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evaluating the scientific, or pseudo-scientific, nature of speculative ideas. Both psi and 

the Gaia hypothesis have their advocates among academics and both make claims 

which are not easy to verify or falsify. 

One of the most serious problems facing sceptics is that it is impossible to prove a 

negative case. For example it cannot be proved that there is no such thing as a 

unicorn, the possibility, however remote, remains that one may be discovered in the 

future. This difficulty is particularly relevant when considering parapsychology. Many 

of the Web sites dealing with parapsychology, especially those produced by academic 

institutions, appear to have the characteristics of sites providing scientific information. 

Experimental methods in this field seem to be increasingly rigorous. While the results 

of experiments so far is unconvincing the possibility will always remains that 

convincing evidence may be found in the future. The impossibility of proving a 

negative case leads to sceptics being accused of being closed minded by advocates of 

things such as the paranormal and to exasperation on the part of the sceptics. 10hnson 

(1993) illustrates the point with the following imaginary dialogue: 

Paranonnalist: Yes, I concede that Mr. Adarns is a fake, but what about 

Mr. Brown. The things that he does could never be faked. 

[Some months later) 

Skeptic: 

p: 

Here is how Brown did it .... 

OK, I concede that Adarns and Brown are fakes, 

but Mrs Carver is the surely the real thing. 

[Some months later) 

S: Here is how Carver did it. .. 

P: OK, maybe Adarns, Brown and Carver were fakes, but what about Digby 

and Ender? 

S: I give up. There's no convincing some people. 
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P: [shoutingl Digby and Ender are real psychics: the skeptics are 

afraid to test them. They only test the fakes! 

The point is that it is impossible to test every claim for every fringe idea. This is not to 

say that all unorthodox ideas should be dismissed out of hand. The Gaia hypothesis is 

an idea that is in dispute. Many of its advocates are committed to it for political or 

mystical reasons, and often both. This is reflected in the Web sites that provide 

information about it. . Yet influential Gaia is not in dispute and there is some evidence, 

. both from observations and from experimental computer models, to support this 

theory. 

While a list of criteria for discriminating between sites offering scientific information 

and those offering pseudo-scientific information may be used as a guide it can never be 

absolute or apply to all possible sites. The message cannot be judged by the medium. 

The only way to categorise a site is to compare it with other sites providing 

information on the same subject and by the application of the scientific method. 

The criteria characterising pseudo-scientific Web sites proposed in this project, or a 

similar set of criteria may be useful for educational purposes. This is especially true in 

the case of children who search for information on the Internet. 
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