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ABSTRACT. Acupunctureisamodel casefor teaching the cultura contextsof science. Acupuncture has
been practiced in Chinafor centuries, but American scientists were largely skeptical of its efficacy when
exposed to it in the early 1970s. Chinese doctors explain the phenomenon using aconception of the body
unfamiliar to Westerners. Western physiologists have in the past few decades been able to explain the
dartling andgesc effects of acupuncture in their own terms.  But other dements remain explained only in
the traditional Chinese system. By introducing the contrasting explanations and research practice, east and
west, teachers can raise questions for students about the cultural contexts of science. More generdly,
cultural symmetry--the ability to invert cultura perspectives—-is central to meking any such casestudy more
effective.

[ In the conference presentation, this paper and a corresponding student module will be critiqued
by Nancy Brickhouse (Univ. of Delaware) and Deborah Pomeroy (Beaver College). Please contact the
author for information on the complete module. |

1. INTRODUCTION

Developing an appreciation of the cultura context of science can be chdlenging given prevailing
conceptions of the nature of science. To convey context clearly, one wantsvivid illugrations. Idedlly, one
aso wants to show how the same topic can be gpproached scientificaly in contrasting ways by different
cultures. The history of acupuncture is idedl in both these respects.  After framing the problem (81), |
discuss how to engage students in thinking about the cultura roots of scientific knowledge and scientific
methodology by comparing traditiona Chinese and Western approachesto acupunctureintheearly 1970s
(882-5) (seedso Hagen, Allchinand Singer, 1996). In concluding, | address more genera themes about
cross-cultural case studies (886-7).

Firg, imagine yoursdf as an American physician visting a Beijing hospitd in 1971. A traditiond
Chinesedoctor theretdls youthat they can dleviate pain by inserting needles & specific pointsin the skin
and then twirling themdowly. The points are sometimes quite remote from the source of pain. Should you
bdlieve them?



Next, you witness a surgery where the main source of pain control isfromaneedle insertedin the
patient's forearm. During the operation, the surgeon makes a 14-inch incison around the left Sde of the
thorax, cuts two ribs, and removes alobe of a tuberculoss-infected lung. Meanwhile, the patient--till
conscious--chatswiththe surgeon. At the end of the 2-hour procedure, the patient sits up and leavesthe
operating table under his own power, brandishing a copy of Mao's "little red book." s seeing believing?
What did you see?

Finaly, the doctor, who knows some Western medicine, explainsthat it isdl quite reesonable if
you understand traditional Chinese medicine. The needling, the doctor explains, redirects the flow of the
life force through the body, baancing the potentidly painful influence of theincison. Does the explanation
affect the status of your belief? How? Why?

The use of needling as aform of medicine--a practice known as acupuncture--extends back for
over 2000 yearsin China (Luand Needham 1980). Acupuncture only received widespread exposurein
the U.S., however, inthe early 1970s when President Nixonbeganto reestablishU.S. diplométic tieswith
the People's Republic of China. American physicians were a firgt largely baffled by how acupuncture
could suppress pan. It followed no known physologicad mechanisms. Indeed, it seemed contrary to
scientific and common-sense notions about pain and the body in generd.  The Chinese explanation was
incredible by their standards, but there was no satisfactory Western dternative. What would have been
anappropriate'scientific' responsein19717? Thiscase poses penetrating questionsfor sudents, introducing
them to the problems of sciencein two cultures.

2. CHINESE TRADITION AND WESTERN SKEPTICISM

In 1971, the U.S. was dill basking in having landed the fird man on the moon--perhaps the greatest
technologica feat of human history. An eectronic microprocessor--a computer “chip*--had just been
introduced. Texas Instruments had begun marketing the first pocket caculator. By contrast, Chinawas
the most populous nationonthe globe, with one-quarter of the Earth's people crowded withinitsborders.
China had arichtraditionof culture and basic technologicd discovery dating back thousands of years, but
it was aso largely a nation of peasants. Thiscertainly provided abackground for how Americans assessed
reports from China.

The spectacle of surgery done under acupuncture startled many Western physicians. But Chinese
doctors reported further that they used acupuncture to dleviate other sorts of pain as well, such as
headaches, toothaches, lumbago, and chronic paininjointsand muscles. They inserted needlesat different
points specific for each treatment, as prescribed by their many centuries of experience. The Chineseeven
used needling to treat generd alments. hiccups, insomnia, asthma, muteness and blindness, ulcers, vitamin
E deficiency and, more recently, drug addiction and smoking habits. That was quite an extraordinary list
for such amodest procedure.

It is hardly surprisng that some American doctors doubted the Chinese claims. For them,
acupuncture was unscientific. They alleged fraud, suggesting that the "demonstrations’ for Western
physicians had been staged merdly to promote China's communist regime. They warned of possible abuse



by "quackupuncturigs'. In fact, many acupuncture clinics that opened in the U.S.--and some that had
exigted previoudy invarious Chinatowns inmgjor U.S. cities--weresooncl osed by government authorities.

Only when U.S. doctors began to replicate the effects of acupuncture in American hospitas did
such criticism abate. The historica case dlowsthe teacher to introduce fundamenta questions about how
scientigts judge the credibility of daims, especidly indirectly through the credibility of other researchers.
Western physicians were clearly accorded more authority than Chinese physicians. Why? Inwhat ways
weretheir judgments judtified or unjudtified? Studentsmay best gppreciate the problem by considering the
Chinese perspective: how would a Chinese physician--credible among Chinese peers--have established
credibilityinacommunity of Westernscientists? Who can be considered an expert about the effectiveness
of acupuncture?

Many people acknowledged the positive effects for persons treated with acupuncture, but they
were nonetheless unimpressed. Two reasons were given. Firg, in about one-third of al cases, a patient
recovers from his or her condition even without trestment. For these cases, they argued, it would be
inappropriate to credit acupuncture. The historica context of skepticism, here, provides an opportunity
to underscore (inacongructivig style) the role of controlled experiments. In other words, sudents might
wedl recognize on their own that to assessthe effect of the needling aone, you would need to compare
patients treated with acupuncture with those who received no trestment.

From atraditiona Chinese perspective, however, the mere idea of such an experiment posed an
ethicad problem: why would you refrain from a treatment that your experience showed was effective?
Chinese medicine stresses the result for the patient. Research is secondary. Therefore, you would not
withhold a treatment just for the sake of atest. For the traditionad Chinese, if you aready knew how to
help a patient recover, you did not aso need to know why the procedure worked, especidly if your
research would likely cost patientstheir wdl-being. While a Chinese scientist might not disagree with the
reasoning behind the design of the controlled experiment, it would be outside proper science. What isthe
boundary of science and can it vary culturaly?

A second reason for disregarding acupuncture, according to some critics, was that pain might be
suppressed merdy through psychologica suggestion--not a method worthy of serious medica attention.
In other words, pain control might have resulted from some "unscientific” influence, such as hypnoss, not
by the neadling itsdf. 1n 1972 one doctor asserted, ‘the "needlism™ merely acts as a reinforcing simulus
aswedl asadiversonary maneuver to disguise the presence of a subtle placebo effect. There was, he
claimed, 'amisdirection of attention' (Kroger 1972).

Many Westerners were especidly suspicious when they discovered that the Chinese tended to
screen paients not al were deemed digible for acupuncture. Indeed, the Chinese had considered the
atitude of the patient towards acupuncture as early as the Han period (2nd century B.C.). At the same
time, Chinesedoctors did not digtinguishso sharply between psychologica and physiologica mechanisms.
The treatment itsdf was effective. A Chinese doctor might have replied: is psychosomatic heding not
hedling? Chinese and Western standards for "good" medicine and science emphasized different vauesin
this instance.



Of course, one could test for the effect of suggestion--and ateacher can invite students to design
such atest. They might imagine, for example, that you could check acupunctureonapersonor organism
that can fed pain but that is not susceptible to suggestion. Both infants and animals, in fact, respond to
acupuncture. Illugtrations of acupuncture charts for horses, pigs, water buffalo, camels and other animas
dating back to the Y uan period (14th century--before the European Renai ssance) offer striking images of
the Chinese tradition. Students might be able to interview local veterinarians who now use acupuncture
(see Schoen 1994).

Another gpproach to testing suggestibility, commonly used in drug trids, isto prevent the patient
fromknowing whether he or sheisreceiving treatment. Some researchers have used "shamacupuncture”,
needling at non-acupuncture points. Others have used "trestments’ of needlestaped to the skin. Students
may interpret the results themsaves (reviewed in Pomeranz 1987). In various lab studiesin the past few
decades, acute pain dimuli (such as intense heat or sharp objects) were given to humans, mice, cats,
horses, rats and rabbits. Needling of true points clearly suppressed pain, while needling of sham points
produced very weak effects. In the case of chronic (long-lasting) pain, such as backaches or arthritis
(studied dinicaly), results were more complex (the differences between groups are datisticaly sgnificant):

Effectiveness
(petients reports of pain relief)
sham acupuncture 33%-50%
placebos of needles
taped to the skin 30%-35%
"true" acupuncture 55%-85%
morphine* 70%

(*Morphine has been accepted in the West asthe most widdy effective pain-killer. It servesas
acomparison.)

Philosophers and sociologists have viewed 'organized skepticiam’ as a hdlmark of (Western)
science for some time (Merton 1942/1973). This case dlows one to assess the role of such skepticism.
Wha may have motivated such strong criticism and concerns about fraud in this case? Given the 2000
year tradition of practice in China, were additiond tests warranted? In what ways, if any, did the early
criticiams contribute to developing scentific knowledge? Students may consider how incentives or
indtitutionalized checks and balances can ether encourage or suppress such mativations. Teachers may
invite them to devise a system that might positively regulate their effect.

3. PHYSIOLOGICAL EXPLANATIONS

While some American medical researchers regarded acupuncture as so much hocus-pocus, others were
curious to know acupuncture might work. But the Chinese explanations were based on a fundamentally
different, even incompatible 'geography’ of the body (Moyers 1993). For the Chinese, the body is



maintained by alifeforce, gi (pronounced asashort, breathy 'chee’). Thegi flows through the body aong
severd intersecting meridians or channels. There are twelve primary meridians, each corresponding to a
mgjor organ (liver, somach, spleen, gdl bladder, etc.). They dso corresponded tothetwelveyearly cycles
of the moon. Theflow of gi dong the meridians maintains a balance between yin and yang, the two
complementary forces of the universe according to Chinese philosophy. Thus, somemeridiansor channds
areyin, others yang.

Theflow of gi dong the meridians is how the Chinesetraditiondly explain healthand illness. When
the flow isimpeded or imbaanced, disease, mafunction or pain results. To restore the balance, needles
areinserted at points aong the appropriate meridian. The needles either promote or impede the flow of
qi, reestablishing the balance of yin and yang.

The concepts of gi and meridians are problematic from a Western perspective because no
anatomica structures define the meridians, and no measurable force canbe identified asgi. A Westerner
may thus be indined to think that the notions of meridians and gi are superfluous--perhaps relics of an
ancient and discredited cosmology. But the concepts are essentia from the perspective of actud practice.
Acupuncturists use meridian maps to assess where needles should be placed. Indeed, part of the
acupuncturigt's kill is diagnosing which meridians have been affected and where aong those meridians
needles should be placed.

If the notions of gi and meridians have been unsatisfactory for Westerners, numerous studiesover
the past few decades have given them a more complete understanding in their own terms. Researchers
found rdaively quickly, forinstance, that acupuncturefor acute pain simulatesone particular kind of nerve.
Most panful gimuli are carried dong smdl fibers. Acupuncture, though, gpparently stimulateslarger fibers
(typell and 11l musdle afferents). A theory proposed in 1965 suggested how the two nerveimpulses might
interact. Theinteractionwasbuilt on amechanica anadogy. According to thetheory, therewasafigurative
'gate in the spina cord where the two types of fibersconverged. Only oneimpulse could be conveyed to
the brain. Asproposed, thelargefiber would synapsewith thesmdl fibers, inhibit them, and prevent further
impulses. This 'gate-control’ theory could thus explain how gentle needling might "switch” off perceptions
of pain--at least where nerves entered the same segment of the spind cord.

Other researchers, however, noticed that the optima effects of acupuncture often occur after
severa minutes-too dowly to be explained by nerve impulses. They wondered if there might be some
factor in the blood. Again, students have the opportunity to propose or design possible experiments. In
this case, researchers cross-linked the circulaion of two rabbits through the vans in ther legs. The
acupuncture on one rabbit alowed the other to withstand stronger painful simuli. Cross-injections of
cerebral-spina fluid dso worked. They concluded that acupuncture triggered the release of an unknown
hormone or smilar "messenger” substance.

IN1973, researchersdiscovered accidentaly that the brain rel eases a class of natura pain-rdieving
compounds smilar to well-known opiate drugs, such as morphine. Among them was endorphin. Was
endorphin involved in acupuncture, they wondered. They could study endorphin's possible effects using
naloxone, a chemical that inhibited its action by blocking receptors on the cell surface. A 1976 study



addressed the effects of naloxone injected just prior to acupuncture in rabbits (see Pomeranz 1987, p.9):

Pan
Treatment Rdief?
acupuncture Y
acupuncture  + ndoxone N
acupuncture  +<dine Y
naoxone (no acupuncture) N
«dine (no acupuncture) N
acupuncture a non-points (sham acupuncture) N
handling & redtraint (no acupuncture) N

Agan, students may interpret and discuss the results themsdves, noting the role of each treatment in
reaching ther conclusions. How did the controlled experiment contributeto Western understanding here?

Western research on pain and acupuncture is far from complete, but the picture is becoming
clearer. The system of interactions appearsto be quite complex. The 'gate-control’ theory, for example,
now seems far too smple. Numerous nerves ariginding inthe brain and ending a more peripherd points
appear to inhibit the transmisson of impulses towards the brain.  Acupuncture activates many of these
inhibitorysystemsat severd levels. In quitedifferent studies, acupuncture has also been linked to increased
leves of cortisone, a steroid hormone released from the adrend cortex. This suggestsalink to immune
responses. If confirmed, these might help explain acupuncture's other reported hedlth effectsin Western
terms (Lu and Needham 1980; Pomeranz 1987; Baldry 1993; Liao et d 1994).

Explanation has been another feature typicaly used to characterize (Western) science (Hempel
1966; Kourany 1987; Boyd et d 1991; Salmon et d 1992). Again, the acupuncture case allows oneto
assessthe preciserole of explanation. Both Chinese and Western accounts present themsalves as offering
causal explanaions. Both ostensibly match observations, though there arelimitsto what each can observe.
Both have been revised through time.  Although the Westernaccount iswell articulated and has been part
of a degpening of knowledge about the perception of pain, it has not contributed to the practice of
acupuncture. Western findings have yet to benefit or extend traditional trestment methods. An open
questionis what have Western explanations achieved regarding acupunctureitself? Inwhat waysarethey
important? If they are part of what makes science 'science, what isthe role or sgnificance of sciencein
this case? Are there dternative ways to concelve 'science'?

It isworth noting that considerable Western research has been done by native scientistsin China
itself. Indeed, some of the experiments noted above were done even before the U.S. was introduced to
acupuncture in 1971. At the same time, many Chinese have pursued research on the traditiona
explanations (e.g., Research Group... 1986). The Chinesg, at least, do not seem difled by the apparent
contradictions in the two sets of explanations. More generally, the Chinese have adopted Western
medicine, though not exdusvely. Western and traditional Chinese systems exist Sde by sde. One
American acupuncturist trained in China noted, 'in China the idea is they do not only give you Chinese



traditional medicine, because if you only learn Chinesetraditiona medicine, your mind will get suck’. The
posture of the Chinesetowardsthe different explanaionsisitself an interesting feeture to provoke student
discusson.

4. GETTING TO THE POINT

The notion that an gpparently painful timulus might reduce pain was paradoxica enough for Americans.
But even more puzzing for Westerners were the patterns of needling. Chinese doctors do not insert
acupuncture needles hephazardly. There are specific points. Sometimes, the points are quite remote from
the site of their intended effect. Thus, youmight insert aneedle betweenthe thumb and forefinger (awedl-
known point caled ho-ku) to treat either a headache or abdomina crampg(!). For coughing or afever,
youwould use a point above the third toe. For Westerners, at least, the correlations made no anatomical
sense.

The Chinese explanationfor acupuncture, however, accounted for why the pointsand their effects
could sometimesbe so distant from each other. Because qi flows dong meridians, needlesinserted dong
one meridianmay be effective anywhere dong that meridian, even though they may be far from the place
of the effect. Thusaneedle a ho-ku can affect a heedache or abdomina cramps because dl lie onthe
large intesting meridian.

Acupuncturists dso use the notion of gi in inserting the needle. When needles are placed in the
correct location, the patient usudly fedsadight distenson or numbness. The senstion iscdled deq, or
'driking the qi', reflecting the view that the patient perceives how the flow of gi changes. Patients can
sometimesa so fed the numbness of de gi spread dong the line of the meridian. Thus, evenif the meridians
and points have no Western anatomica "redity”, they do have a bass in sense perception. And these
perceptions guide treatment (or ‘intervention’ in Hacking's, 1983, terminology). For the practicing
acupuncturist and the patient, at least, the traditiond theory explains key observations.

Higtoricaly, acupuncturists learned exactly where the points were and how they were connected
aong meridians by experience. No one could predict, apparently, the sometimeszig-zagging pathway's of
the meridians-and there is no reason in the Chinese view why they follow the paths as now described.
Instead, the meridian maps represent the collected wisdom of generations of acupuncturists.

Westernerscould not explain the relationship of pointsinacupuncture. Not that they hadn't noticed
gmilar phenomena. They were familiar, for example, with 'referred pain'. In these cases, pain from an
injured interna organ was fdt on the surface of the body, but not dways near the organ. Perceptions
generdly occurred within segments of the body (or dermatones), however. They did not dwaysmeatch the
sometimes distant separation of acupuncture points and their effects.

Westernerswere a so familiar withanother set of points, discovered at the end of last century, that
evoke panwhenpressureisapplied. Thesearenow known as'trigger points. One physician claimed that
sometimes pressure on these points can adso dleviate pain. Researchers found in the 1970s that there is
astrong correlaion between the location of the trigger points of the West and the acupuncture points of



traditional Chinese medicine (Melzack et a 1977; Baldry 1993). But again, no one understands fully why
trigger points produce pain, sometimes at pecific locations remote from the point. In neither case--for
trigger points or referred pain--is there an explanation in Westernterms why these pointsmight be rel ated
to pan rdif.

The cross-culturd dimensions of acupuncture can be highlighted once again by new discoveries.
In recent years, many points have been found that do not lie on traditional meridians. How would a
Western skeptic likely interpret this fact? How might a Chinese doctor interpret the same fact? What can
the paired interpretations reved about the cultural context of science?

5. DISCOVERY AND PURSUIT OF RESEARCH

What isespecidly griking isthat while Westernerstend to dismiss Chinese explandtions, they nevertheess
acknowledge that the Chinesedi scovered acupuncture. Chinese physcians, beginning amost two millennia
ago, developed a thorough knowledge of a complex phenomenon that escaped the notice of Western
inquiry in the three centuries since the Scientific Revolution. Growth of knowledge is another feature
sometimesused to characterize science (e.g., Laudan1977; Lakatos 1978; Chdmers1990). Inthisview,
discovery isas central to science asforms of judtification. Nove findings, however, do not dwaysemerge
fromlaboratory studies or controlled experiments, other archetypd images of science. To the extent that
discovery of new phenomena is a part of science, science in the Chinese culture on this occasion was
somehow effective where science in the Western tradition was not: why?

Scienceisaprocess and the pursuit of research canbe as Sgnificant asitsresults. Scientists cannot
pursue every question, and so they make choices. In addition, their research involves equipment, human
effort and time. They must decide where they will invest their limited resources. As noted above, for
example, research on the dinicd efficacy of acupuncture, even if based on skepticism, reflected at least
some degree of commitment. Ultimately, the factors that can influence what research is done adso hep
shape science itsdf. But which research is pursued, and why?

Chinese and American cultures offer very different contexts for the pursuit of research on
acupuncture. Acupunctureis vaued in China partly in an economic context. It isardéively "low-tech”
form of medicine. It requires ittle equipment, though it does require expertise and substantia training for
the acupuncturigt. It is a labor-intensve rather than capital-intensive form of medicine--especidly
gppropriate to China. The Chinese have invested themsdvesin research on acupuncture. It was through
addiberate programof researchinthelate 1950s, infact, that the Chinesefirgt gpplied and then devel oped
acupuncture as aform of anadgesafor dentd work and, subsequently, surgery.

The circumstances for acupuncture research in highly indudtridized, capitalist nations are quite
different. Because acupuncture involves no product to sell, drug companiesand other investors have had
little incentive to fund acupuncture research. Thereis no opportunity for profit. By contrast, research on
endorphin-like moleculesthat may rieve pain and canbe sold asadrug has been well funded. There are
many ways to raise questions about pain, but fundsexist disproportionately for those questions related to
certain types of marketable pain rdief. The prospect for knowing more about acupuncture thus depends



on certain sources of funding to support research--in this case, support for 'basic' research.

In addition, acupuncture in the U.S. is ftill widely viewed asan"dternative’ or "folk" medicine. It
has peripherd status. Many insurance companies and hedth plans, for example, do not pay for
acupuncturetreatments. Even Western doctors sympathetic to acupuncture often recommendit only when
Westernmedicinefalsor isfirst shownto be ineffective. Many practitionersand health administrators say
that scientific assessments leave the efficacy and explanations of acupuncture dill uncertain. They dso
continue to cite the potentia for fraud (see, e.g., Consumer Reports 1994). With the current
commitmentsto Westernmedicine, the potentia of acupuncture--and henceresearchonit--will be limited.
What we know about acupuncture will be shaped, as it hasin the past, by the research that is done.

6. CROSS-CULTURAL PERSPECTIVESAND CULTURAL SYMMETRY

The case of acupuncture effectively illustrates how one can open awareness of the cultura context of
science, | think, because one can compare--and perhaps fed the tenson between--two different cultura
perspectives. Firg, it ispossible to understand, and to appreciate independently, the perspective of each
culture. Inthis case--as perhgpsin most cases of cultura divergence in science--the contrast is especialy
griking because one must undergo a gestat-like conceptua shift when moving from one culturés way of
thinking to another's (Kuhn 1970). To see how one's own science may have a cultural context, one must
be able to see it in comparison to science in another culture or see it as "strange’ from the vantage point
of ascientist in another culture.

Second, nether account of acupuncture conveniently reducesto the other. The Westernaccounts
of nerve pathways and of endorphin offer powerful ways to relate acupuncture to other aspects of painand
physiology ingenerd, precisdy wheretraditiona Chinese explanaions remainglent. At thesametime, the
Chinesedamthe origind discovery; and they canexplainthe sensations of de gi and other details of dlinicd
practice. Nether culture has "cornered the market" on explanations for acupuncture. In addition, the
knowledge of each culture can be traced partly to the standards of scientific practice in each. This does
not mean that al knowledge is"relative’ and that there are no standards for reliable knowledge. It does
mean that there can be different sandards, each with effective means of accessing and representing the
world. Theam isto highlight those multiple conclusons and muitiple methods, and to explore their basis.
The cultura tensonsinthe acupuncture case--far frombeing anawkward asideto universa science--offer
the very kind of cognitive dissonance or discrepant episode that effectively motivates studentsto consider
how and why science may be different in two cultura contexts.

A basc touchstone for an effective cultura case study in science, then, is whether it works
symmericdly. That is, the example should be equaly effective from each cultural perspective, or if the
cultura perspective isreversed (Bloor 1976; Gieryn 1994). The acupuncture case, for example, properly
framed, can pose as many questions in an Eastern classroom as in a Western one.

7. BEYOND ACUPUNCTURE

The reception of acupuncture in the United States in the early 1970sis only one case, of course. Other



cases have the potentid to convey smilar lessons about the contexts of science. For example, cross-
cultural perspectives in medica science have become increasingly important recently. Many U.S.
researchersareinterested in medica treatments among culturesin non-industridized nations (e.g., Cox and
Bdick 1994). Native practitioners (including the Chinese) often use plants that are not familiar to
Westerners. Many drug companiesare investing heavily to research whether indigenous herbal treatments
can cure various diseases. Where effective, they want to look for their "active’ chemica ingredients.
Interest in the context of indigenous medicine, the explanations for various cures, or how they were
discovered, on the other hand, isusudly quite low. The practice of science here, as in the acupuncture
case, invites discussion about the assumptions of Western science. For example, the search for angle
active ingredientsreflectsa reductionistic mode of investigation that disregards the possible role of multiple
ingredients in combination or other aspects of the context in which the medicine may be prepared or
administered. Treatments in non-Western hedling systems are often more holistic and complex. They
frequently reflect an impliat understanding of causation on severa levels of organization Smultaneoudy
(physiologicd, psychologicd, familid, epidemiologica, socid). Insuch conditions, the whole methodology
of isolating causes through controlled experimentsis Smply | esseffective becausefew background variables
reman congtant enough. Other forms of investigation and reasoning are more gppropriate. Finaly, the
searching style of Westerners that is largely insengtive to context dso reveds a culturaly based strategy
for discovery that may have certain biases.

Other topics lend themsalves equdly wdl to introducing questions about the cultura contexts of
science: for example, archeaoastronomy (Williamson), ethnobotany (Sofowora1985; Mshigeni 1991; Cox
and Banack 1991; Arvigo and Bdick 1993), metdlurgy, agricultura systems (Ortloff 1988), and counting
systems (Gerdes 1994) (see dso Ronan 1982; Sdin 1992; forthcoming; Thomas-Emeagwdi 1993). Each
exhibits culturd symmetry, properly framed. Through examples in these topics, students can view the
effectivenessof sdientific practicein two or more cultures. In exploring the sources of the differences, they
will come to a degper understanding of the role of cultura context in science.
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