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SCIENCE'S COMPASS 

This resistance to firm beliefs is per- 
haps the greatest difference between Ray- 
lno and others who acknowledge mystery 
but wish to make positive religious claims 
as well. Consider once again the example 
of George Ellis. True to his tradition as a 
Quaker, he is humble about the ability of 
religious language to capture the essence of 
"God." Yet at the same time, both Quaker 
tradition and the universe he observes as 
astrophysicist yield intimations of the na- 
h ~ r e  of God. The world can not guarantee 
his beliefs (mystery prevails) but he insists 
the world he observes is congenial with the 
thesis that God is love and is self-giving. 
The p r e h e  is, for him, the basis for the 
moral and spiritual orientation of his life. 

On reading Raymo, one wonders if a 
positive claim such as Ellis makes is al- 
ways a Inere clinging to false hopes, moti- 
vated by needs for certainty and security. 
Is all traditional belief closed-minded be- 
lief? One cannot be sure about Raymo's 
opinion on this matter, since the examples 
of true beliefs he provides include Santa 
Claus, astrology, rituals of fire walkers, the 
healing rituals of Lourdes, and the authen- 
ticity of the Shroud of Turin. But in view 
of his remarks about "True Believers" and 
"tradition," it seems clear that the two are 
bound toeether in his mind. u 

My principal criticisin of Raymo's ac- 
count is that he characterizes "True Be- 
lievers" as needing to see the world in 
black and white, yet he seems to capitulate 
to just this kind of thinking in his two-term 
typology. In my opinion, the more interest- 
ing cases are subtler, in the gray areas be- 
tween "Skeptics" and "True Believers." 
Here one finds those who can hold fast to 
the beliefs organizing their lives even when 
certainties of a scientific kind are not avail- 
able (they never are available at the level of 
religion and metaphysics), while recogniz- 
ing themselves as fallible and their beliefs 
as open to revision should scientific evi- 
dence and human experience require change 
for the sake of truth. 

There are certainly scientists who find 
the interesting issues at the interface of sci- 
ence and religion are located in the way 
long-held traditions-Islam, Christianity, 
Judaism at their intellectual and spiritual 
best-might be in dialogue with contempo- 
rary science. We tend so often to belabor 
the extremes (creationism versus evolution, 
to borrow one of Raymo's examples) that 
we miss the more intriguing, even if more 
difficult, possibilities (such as evolution 
and theism). Where is the definitive argu- 
ment against these possibilities? There are 
some within the monotheistic traditions 
(surely a minority, but a growing number) 
who take evolution quite seriously and find 
that it enlightens, rather than undermines, 

their religious belief. The only way Raymo, 
with his two intellectual oostures. can deal 
with their perspective is to view their inter- 
mediate position as a symptom of "True 
BelieversN-needing security, they will not 
relinquish outdated ideas. But many hold 
to such beliefs for much more complex 
reasons than fear or need for comforting 
ideas. Furthermore, we all hold some be- 
liefs of such importance that to change 
them would be to change who we are. 
These beliefs we change only quite reluc- 
tantly, even when in principle we are open 
to the change. Is Rayn~o's tenacious belief 
a nature-based mysticism (such as he de- 
scribes so beautifully, especially in the sec- 
ond half of the book)? This perspective is 
surely possible, but it is not the only one. 
And, as Raymo himself admits, science it- 
self is ultimately silenced by mystery-so 
who will arbitrate the core differences? 

I disagree with Raymo at a philosophi- 
cal level, but I am filled with admiration 
for the clarity and force of his writing, and 
for the many deep insights contained in 
this bool<--too many to mention in a short 
review. I learned much from Ravmo's book. 
and enjoyed it immensely. Slieptics and 
Pzre Believers raises profound questions 
about how we face, filter, and deny reali- 
ties about the universe as received from 
science. It is accessible to anyone wishing 
to explore the "exhilarating connections 
between science and religion." 
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Cats' Paws and Catapults. Mechanical 
Worlds of Nature and People. Steven Vogel. 
Norton, New York, 1998. 382 pp. $27.50, 
£ 19.95. ISBN 0-393-04641-9. 

Vogel presents an enjoyable and informa- 
tive introduction to  biomechanics by com- 
paring of how organisms function, move, and 
grow to more familiar human technologies. 
He explains how the designs of nature and 
human creations have been determined by 
the interactions of physical law and histori- 
cal accident, and cautions against favoring 
natural design as the standard for judging 
technology or its impact. 

Combinatorial Chemistry. Nicholas K. Ter- 
rett. Oxford University Press, Oxford, 1998. 
200 pp. $49.95, £25. ISBN 0-19-850220-6. 
Paper, $28.95, £ 14.95. ISBN 0-19-850219-2. 

Combinatorial synthesis aims to  rapidly 
generate large numbers of chemical com- 

pounds. Terrett describes the development 
of major techniques in this area and their 
application in areas such as drug discovery, 
molecular recognition, medical diagnosis, 
optimization of chemical processes, and 
semiconductors. 

DNA Damage and Repair. Jack A. Nickoloff 
and Merl F. Hoekstra, Eds. Humana, Totowa, 
NJ,1998.Vol. I ,  DNA Repair in Prokatyotes and 
Lower Eukaryotes. 640 pp. $125. ISBN O -  
89603-356-2.Vol. 2, DNA Repair in Higher Eu- 
katyotes. 653 pp. $125, ISBN 0-89603-500-X. 

In these two volumes, active researchers 
review a variety of DNA repair mechanisms 
and their interactions w i th  replication, 
transcription, recombination, and cell cycle 
regulation. The first volume emphasizes 
model systems, and the second examines 
mammalian organisms and relationships 
between DNA repair and disease, particu- 
larly cancer. 

The Rise of the Standard Model. Particle 
Physics in the 1960s and 1970s. Lillian Hod- 
deson et  al., Eds. Cambridge University Press, 
Cambridge, 1997. 744 pp. $80,  £55. 
ISBN 0-521-57082-4. Paper, $34.95, £24.95. 
ISBN 0-521-57816-7. 

The Standard Model combines quarks, 
leptons, and their interactions in a basic 
theory of matter. In these 38 chapters, ele- 
mentary particle physicists and historians 
of science provide nonmathematical and 
often personal accounts of experimental, 
institutional, and theoretical aspects of the 
development of the model. 

The Rising Curve. Long-Term Gains in IQ 
and Related Measures. Ulr ic  Neisser, Ed. 
American Psychological Association, Wash- 
ington, DC, 1998. 431 pp. $39.95. ISBN 1- 
55798-503-0. 

Researchers in psychology, sociology, 
psychometrics, and nutrition defend a vari- 
ety of explanations for increases in intelli- 
gence test scores throughout the industri- 
alized world and a substantial decrease in 
the interracial gap in school achievement in 
the United States. 

W h a t  Have W e  Learned About Science 
and Technology from the Russian E ~ p e r i - ~  
ence? Loren R. Graham. Stanford University 
Press, Stanford, CA, 1998. 193 pp. $39.50. 
ISBN 0-8047-2985-9. Paper, $14.95. ISBN O- 
8047-3276-0. 

Considering universal and specific as- 
pects of Russian science, Graham finds 
strengths and weaknesses in social con- 
structivism. He also concludes that science 
can flourish in adverse conditions and does 
not require nurturing freedom. 
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