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DENISE KING CROCKETT
Science Education in an Amish Mennonite Cummunity and School: An Examination

of Perception and Application
(Under the direction of J. STEVE OLIVER and JUDI'I'H PR.EISSLE)

The purpose of the study is to show how science is defined and technology is
selected in an Amish Mennonite (fundamentalist Christian) community and its
schoof. Additionally, by examining this community, information is collected on how
a fundamentalist school’s treatment of and experience with science and technology
compare to what has occurred over time in public schools in the United States,

An ethnographic approach was used to recreate the shared beliefs, practices,
artifacts, folk lcnowledge,f and behaviors of this communpity. The ethnographic
methodology allowed analytical descnpuons and reconstructions of whole cultural
scenes and groups of the community.

Analysis of data followed an analytic induction method. The data collected
included participant observation, documentation, photographs, formal interviews,
informal iﬁterviews, audiotaping, journal entries, and artifacts.

Findings indicate that science is wholly subsumed by Amish Mennonite
religion. Using the transmission model, the Amish Mennonites teach science as a

list of facts from the King James version of the Holv Bijble. This method of

teaching promotes community values and beliefs.

The encouragement stands in sharp contrast to the Amish Mennonite school.
Technology is seen as a tool for making the community prosper. For this
community to sustain itself, economic stability must be maintained. Their economic
stability is dependent on the outside community purchasing their goods and
services; producing these goods and services requires use of appropriate
technologies. In the United States public schools, science is encouraged to be taught
a way of knowing that implies a critical view about how the world works. In

addition, public schools promote new and innovative technologies. Thus, they



become fertile soil for developing new concepts about implementing seicntific ideas

and using technology. For the Amish Mennonites, rigorous standards, such as the

scientific method, as addressed in the public school do not exist. In contrast, critical

analysis of any new technology is always used in this commumity.

INDEX WORDS:

Values, Beliefs, Science, Technology, Science Education,
Antbropology, Ethnography, Amish Mennonites, Amish,
Religion, Christianity, Fundamentalism, Analytic Induction.

John Andrew Crockett
&
Nancy S. King

iv



ACKNOWLEDGEMENTS
To Jude Preissle: who gave me “balance™ between the music in myseif and the
music in others.
To Duncan Waite: who taught me that a journal is just an extension of my hand.
To Joe Weisenbaker: for showing me there still are “Southern gentlemen™.
To Steve Oliver: for reminding me to always feed the chickens while running with
the wolves.
To Mary Atwater: for teaching me that "a single bracelet does not jingle.”
To David Jackson: who challenged me with two smail 'words, so what?, that
"unbalanced” me enough to make me suive for balance. ’
To Harry Wolcott: who challenped me to listen to myself, thereby, believing in
myself. _ .
To Angelo Lother: who showed me that "a single bracelet does pot jingle."
To Allen Emory: for dangling that bait just outside my reachi and love beads.
To Kim Emory: for cats, crafts, and comfort.
To Liz Doster: for the-l&ons of the bones trick and perception.
To Wanda/Heather Nabors: for the lessons of location, location, location.
To George Moreno: for dancing to his own music.
To Valerie Kilpatrick: for laughter, comections, and smiles.
To Michael Sims: for worm dirt, valerian root and bee pollen
To Norm Thomson: who reminded me to always dance.
To Winkle: who reminded me what was really important.
To Nevada, Tia, Cayenne, and Tippy: for being my audience.
To Matthew, Andrew, and Mom for tolerance and understanding.

TABLE OF CONTENTS
ACKNOWLEDGMENT .........ooiiiiiinennnn e v
CHAPTER I: Introduction . ............................. ... 1
OriginofStady ....._... oo 5
Disciplinary Frameworks . . .............ooooiiiii i 8
Research Questionss ............................ . 10
ResearchDesign............................ ... 10
CHAPTER II: Conceptual Framework ............................ 14
Amish Mennonite History ....................... ... ... . 13
Community in the United States ...........0.................. 20
Science and the Scientific Community ............................ 30
Conelusion ... 36
CHAPTER IHL: Research Design ......................_...._..... 37
Research Methods .............................. ... 37
The Setting: Oak Knoll Community and School ......... .. ... ... . 46
Comelusions ... 66
CHAPTER IV: The Oak Knoll Amish Mernonite School . .......... ... 68
The Public High School Science Curriculum ... .................... 69
Ok Knoll School's Science Curriculunm . ... ... n
vi


















29

Religion and the Communitv_as a Social Agency

Technology has been embraced by much of the world. However,
i ! that
en a source of struggle. They lack others confidence

for the Amish

Mennonites, it has be -
reason and technology will eventually eradicate war, hunger, poverty, o f

1 Strongly linked with reason and technology is the discipline o
human plagues.

M entif ic
CE. D“n-ug the Age of Ellllghtenment many mt:[le‘:tuals assumed that SCL
science.

explanations would replace religious explanations. However, this position 1:gn¢;1;:d

other functions of the religious experience and the unanticipated af1d undes;r:

consequences of both science and technology (Eamon, 1994; I-Iollutger-, 19 ;al -
The persistence of religion in the face of Westemn rationalism lud:car:cs -

a powerful and dynamic force in society. Social and cuitural anthropologists

" " ans and society
shown how each religion embodies a oumber of "truths” about hum

viland, 1996). |
. Individuals create and maintain cultures to deal with Ll_;le_\l?roblems that concern
ivi

them (Haviland, 1996). For the Amish Mennonites, the agency that holds their
em (Ha . _

i i i bilizes
mmunpity together is religion. Religion is a set of rituals. which mo
co

i i tions of
matural powers for the purpose of achieving or preventing transformal
o i i t of many
state in people and nature (Haviland, 1996). Fot instance, the nain tene .
' ical state to a
Christian religions is that Jesus Christ was transformed from the physi

' isti igions is that some
spiritual state. Another belief held by some Christian religions is

Y l ng m
dlulduals wlll remain In th-e ph Sl a] state as a p‘UII.lShInent fﬂr not be 1€Vl g
m C

Jesus Christ. Religion consists of these various rituals through which individuals Ty
esu! 3

10 lIla.IllpulaIe Supel [lﬂtutal belngs mld pﬂ wers 10 thEIT adua“tage. W hﬂthet or not a

114} 1 Shes whal’. hm“ﬂﬂs thl 1 d es, If Serves “Iul Dple psych()lo Cal
lell acco! 1. nk i qoes, gl
glun P

and social functions. o o
; ini and making it
Religion also (a) reduces anxiety by explaining the unknown

b ( ) [« f It In the bchﬁf tha 0] al.
l.lndeI stmlda le, b TOV ldes OILIO] 1 supel atur an av I.e
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in imes of crisis, (c) provides notions of right and wrong,

sefting precedents for
acceptable behavior, and (d) transfers the burden of decision making from
individuals to supernatural powers. Religion. therefore, can be used to enhance the
leaming of oral tradition and to maintain sociél'solidan’ty or the sense of community
(Haviland, 1996). Religion addresses psychological needs such as confronting and
explaining death. It can offer a path by which individuals transcend their carthly
existence. The social functions of religi_on are no less important than the
psychological functions. A tradjtional réligiou reinforces group norms, provides
moral sanctions for individual conduct, and provides the foundation for common
purpose and vajues op Whiif:h the stability of the community depends (Haviland,
1996).
No matter the composition of a community, the va]ues. and beliefs that

comprise it are the unifying factors. Such is also the case in the scientific
community (Bemstein, 1983),
i Science and the Scientific Community
The scientific commumnity defines science by its content, its processes, and its
participants. For some, science has been defined as an orderly body of knowledge.

To other individuals, science is a search for explanations of natura] objects and

phenomena. For many, science is an area of investigation asking particular questions

and consisting of problem solving, model building, and model revision
(N. Thomson, personal communication, September 20, 1996).

Science is a way individuals make sense of the visible world and the universe,
Science seeks testable explanations for observed phencmena in ferms of universal
laws, Two basic componer-xts of this are imagination and skepticism. Imagination is
needed for thinking about phenomena in new ways, Withont it, there can be no i
science (Havilind, 1996). Skepiicism is what allows the scientific community to test

the speculations. Supernatural explanations are rejected, as are afl explanations and
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appeals 10 authority unsuppurted'by strong observational documentation.

Explanations are regularly challenged by new observations and new ideas.

Therefore, science is intended to be self-checking. Inadequate explsnations are
replaced by more reliable explanations (Haviland, 1996}

Scientists begin with hypotheses or tentative explanations of the relationship of
certain phenomena. By collecting data that support the generalizations and indicate
why the alternative hypotheses may be false, the researcher arrives at 2 validated

hypothesis or theory. Even though theories may be well supported, they are not
beyond chailenge (Haviland, 1996). e

The Relationship_of Science' and Technology
The distinguishing characteristic of science and technology is a difference in

s

the idess. The purpose of science, according to the National Science Standards

(1996), is to understand the natural world. and the goal of technology is to make
modifications in the world to meet human needs. Techaology and sciencc are
intimately related in Western culture. Any specific solution to a problem frequently
has both a scientific and a technological component. The need to address questions
about the natural world drives the progress of technology. Similacly, technological

needs can drive scientific rescarch (National Research Council, 1996).

Pluralism_in Science and Technology

In the U.S. science traditionally has been taught from a modern, Western

perspective rather than combining perspectives from around the world. One reason

for this is the public educational system’s preservation of the culmral madition of the

dominant group. For example, many Armerican Indians believe that European

Americans show little respect for nature and that they are primarily concerned with

the control of pature. The result of these attitudes has been massive environmental

destruction (Spring, 1996). However, the study of American Indian culture can

- ) .
SCiel'.I.ce .rh_ls

issue of culture is central to the gverall -und'erstanding of science
Therefore, i i .
I :ic::-, t:lce;{afmna! Af:adxlamy of Sciences developed a list of
e ' . ational Science Standards (1996). One of these issyes
. . lence instruction should reflect the maditdon and culture of mainstream
j:lenc-e. -'I'lus question is politically explosive. At a 1992 meeting of the Amer;
ssoc1-at|on for ‘r.he Advancement of Science, a discussion resulted from th o
exclusion of Afrocentric approache;: 1o science teaching (AAAS, 1993). § e’
;li 19:6: maintains that, gfiven the political debate in education ab;ut em;oc::;
: m: ;r: :: ::i::l o: A.fmcenmc approach to science in the National Science
—t . tsion. American Indians could also have similar
o the conventional classroorn approach to science.
Though the sciences and humanitics are often considered incompatibl
approaches to leamning (Haviland, 1996), they come together m anth:Ja e
Scti}:::e may be thought of as a systematic Way of understanding the \::::igyMan
anthropologists think that scie .
S humimsnc:t: is impossible because humans cannot be Ob]BCIIVE.
Kuhn (1970) suggests that scientists are constrained by their particul i
t:ulmral, -a.l:ld E-nistorical perspectives. This is how we understand the wo::lc.'larSsc:claI
:hl a: a_ctunty-m which individuais monitor each other’s observations and reaso:::
. f;v: ::I;l:c: ;t:hl -c:aunkindon learning truth. Science then becomes self-checking.
of self~checking is the convention found i
cthnography. )
Anthropology, with its historical commitment to understanding indivi
globally. is.in a good position 1o research the problems of hl.lmanig i -
t_wenty-ﬁrsb century. As a global cominunity, we share 2 plobal sc:n: Eh'It'zhlis

T ep e WDIldWldﬁ or a gIeaIEI !Y
P omotes mlE!d eﬂdenc f pll.l.lallsﬂc SCIEH.EIflC socIel
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(Haviland, 1996) Tﬁerefam a dialogue on definitions and purposes for science and
a’ - 4

technology is necessaty. Finally, the goals of science and technology for all
C .

pluralistic societies should be constantly discussed.

Indigenous Sciences and Religion

For many years, folklorists, anthropologists, and other scholars have collectgd,

indigenous tales about naturz around the world. For many geographic communities,
in

. o . <h
just as in the science community, this is the way individuals’ make sense of the

tves
visible world and the universe. Many of these cultures have a plethora of narrativ

i t
that answer, in diverse ways, fundamentzl human questions about how we go hete |

d who created the carth and everything on, below, and-above it (Elder & Wong,
an

1954).

Recently, a number of anthropologists, biologists, and geologists have focused

isti -envi nt interactions and
their attention on a more holistic approach to human-environme

the ways individuals think about plants, animals, and :hi 1
this new focus the field of ethnobotany was created.
Anather aspect of indigenous societies shared with science is detmled

and where they live. With

knowledge of the world around us. Indigenous or native societies are concerned

ith a productive community that includes the socie] relations of its members
wl .

. L . - o
{Maybury-Lewis, 1992). Science is also often seen in conflict with religion despite

the fact that other models of the relationship between science and religion exist

(Reiss, 1993). Western ideology separates science and technology from religion
C155, . ‘

more than Eastern thought does.

L th
Many people believe that religion does not have anything in common Wl

- NPT
science and technology (Watts, 1993). Religious understanding is principally

cerned with spiritual experience. Science and technology involve the collecting
con

the natural world. The origins of the two arcas of
5 (Watts, 1993).

and applying of knowledge about
study, however, are much closer than it first appear:

34
To the Greeks, the search for knowledge was one subject: philosophy (philos —
Greek for “loved™, sophia — Greek for “wisdom™). Philosophers branched into
natural philosophers, who studied the nature ‘of things, and moral philosophers, who
studied the nature of the human soul. The moral philosophers were thought to be
superior because the study of the human soul was more important than the
observation of animals, forces, and stars. Gradually over time, natural philosophers
became known as scientists (scientia — Latin for “knowledge™) (Watts, 1993),
Despite the separate paths taken I::y the two traditions since their beginning,
links still exist,and can be used in a number of learning situations. These links of
science and philosophy a.ré important to the National Science Education Standards,
because different content areas in the science have their own methodology and body
of knowledge. Science and philosophy cannot always be applied by themselves.
Philosophy is a thread that links the science content areas together (Watts, 1993).
As the popular television series the X-Files claims, scienl.iﬁ;: explanation is
limited by the constraints of the knowledge base; as this expands, so does scientific
understanding. Nothing goes against science, just what we know about it at the
present time (Lovece, 1996). Sorne individuals use science and other individuals use
religion to develop their knowledge base. Religion and science do have some _
common goals. Each seeks to explain the human condition, its origin, and its future.
Science explains human origin through evolutionary development. Also, science is
intended to further knowledge. Religion has an alternative explanation for human
origins: a supernatural force. Examples of this can be found among Native
American groups in North America and in Brazil. Among Native American gronps
three fundamental types of creation myths are widely acknowledged.
For example, the Navajo Emergence Myth tells how early forms of humans
cmerged fmm the First World through the Second, Third, and Fourth Worlds, where

First Man and First Woman were created from two ears of corn. In the Mokawk
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Sky Woman descen:is to a water-covered world. With the help of

animals, she forms the earth. [n this represenmﬁon, Beaver, Loon, and Muskrat all

creation story,

sacrifice themselves o obtain land for Sky Woman. This Mohawk story also goes
on to cxplain tat hurnenkind is created from red clay (Elder & Wong, 1994).
tn the Juruna tales from Brazil, a murderous sun was replaced by 2 beneficent .

cun. The Wakaranga from
Morningstar and created all the trees, grasses.

Eveningstar, and from their union Sprang EOALS, COWS,
1994). Beyond these cultural myths.

knowledgé of the nataral world.

Cenmal Africa tell how the moon copulated with

and plants. He copulated with
sheep, antelopes. birds, then

male and female humnans (Elder & Wong,

indigenous sciences also contgin 2 storehouse of

Anderson (1996) says of such indigenous science,

Most of the folk wisdom of the world's farmers, fishermen. hunters, gatherers., ’

and craftsmen is correct, and it is exceedingly important for the modem world.

Villagers in tropical forests know literally tens of thousands of useful plants

that are imperfectly known—or not known at ali—10 winternational science.”

Folk and non-Western medical traditions have already Eiven discoveries that

have saved miltlions of lives: quinine, digitaiis, ephedrine, and much more.

from the folk wisdom is increasing, not decreasing.... Most of the

Borrowing
work in studying folk science systems is chronicling their practical, valuable

knowledge. (p. 101)

much of the world’s ancient belief systems seems like

Anderson (1996) explains that
m scientist. He emphaéizes that likewise modem

preposteraus nonsense to the mode

views can be ridiculous o the uninitiated. He claims that error creeps into the most
us science. Folk medicine, general agricultural surategies and decision making,

rigoro
and beliefs about the powers or behaviors of plants and

site planning, geography,
mixture of truth and assumption. As for these, Anderson maintains.

animals are a

that religion becomes their carrier in indigenous societies.

. Conclusion

ore cannot ismi j '

oo SuperﬂCi:;ey cl-lsnusscil as just tales that bave been passed on. It is

oo Just a different kind of knowledge. But underneath th

se:;at c: ity of folklore rests a multirude of ideas and conceprs. By studyi e

o ‘ S Ying

togctherjra llni::um::i:vts of comm1.'1mty, school, and religion and then linking these

que knowledge of indigenous groups may be explored. Oﬁce this

k.l:lo W I ¥ gh gt 0 p
edge 18 ldenﬁfled a more thﬂu ﬁ i-l-l 'H.l'ldﬂ 5 Iﬂndmg ﬂf the dl cnous ups
1t g

behe'fs‘and values about science, techxiolugy, community, sch igt
i , School, and religion can
comjy f::fmsn-ucting more’ knowledge and a deeper understanding of unique
Thmfl::l:c:;i :::nc: edu‘cation may critically examine itself as a discipl?ne.
e e T:i ucation be:.:omes engaged in preparing science students from
o Pmcess. thas}self—exammaﬁun is necessary for science education to selft
t, in turn, leads to an increased understandiné of the world. In

. . .
'-he next chﬂ pter I exp]a]n hﬂw thls Self'chCCklﬂg mayl be ac 14 an
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CHAPTER I

RESEARCH DESIGN

I - 3 th h d - ed T th d Thi .i di 'd e d
Th fol Owulg 15 e rescarc. es‘gﬂ us m e s Y- S Cha.ptﬂl 14 Ul.
&

e section discusses data collection, ana.lytlc induction,

e tations to the sudy. The second section presents the

ethnographic analysis, and limif
sctting: the description of the scho

the principal and key informant, the school

Research Methods -
already introduced, consists of a complexity of

as

hic statement

CR . v l

01, tcaChetS VIEWS, descnptlon thh.c Schoo day,
v

auction, ahd thﬂ‘ Epccts Uf th.e Scbﬂol,

Ethnographic methodology,
through which the researcher arrives at an cthnograp

13
the anthl'opologlc&l ttﬂdlﬁon.. el‘.hnogl'aphlc reseﬂrch
nrnsic ].V eI'lCOlnpassm hohstlc al an E Q Ph.lc TESCAr:
al g, 2 glob - d Systeml.(:. thn gra Cil
- £

jzati henomena
i ader with an adequate contextualization of the cultural p : )
— over the last thirty years bas develop

ing i i tiopal anthropology
- e o hooling and learning processes
Trucba, 1991). Ethnographic
esearch instrument

procedures

{Emerson, 1983). In

ethnograpbic research concepts and tools to siudy s¢
road cultural perspective (Delgado-Gaitan &

from a bl .
a method of inquiry, and the etonographer is the T

research is
(Emerson, 1983). -

The . ible to the ongo
he zoal of most ethnographers is to get as close as possible
B

. - - - = .
p yze it. ImllleISIOIl i T.lllS ntensive
and gve]ns Of a grou 1o mdersmnd aIld aﬂal
g

manner can confer a decp and accurate S

individuals studied, truths often not apparent

ense of the concerns and meanings of the

to the outsider or detached observer.
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Because of this immersion necessary for intense study, I have carefully chosen o

site to study.

Data Collection

Ethnographic methods are more time coﬁsuming and labor intensive than other
research approaches. The study of historical records provides the ethnographer with
a context for understanding the individuals and the current environment. Participant
observation forces the researcher to become involved in commurity activities. From
the historical record and initial parﬁci;)ant observation encounters, the researcher
reiines a path for collecting information needed to gain an understanding of the
nature of the community énd_school, in contrast to other schools and communities,
Ethnographic interviews allow the researcher to probe more deeply for an
understanding of the community. Journals and fieldnotes are constant companions
that permit the researcher to reflect on what has happened. The researcher has then
the opportunity to search for patterns. Audiotaping and videotaping provide the
researcher with the record of events being studied. This data source allows the
researcher to investipate events and to study communication patterns and linguistic
exchanges. The data sources also allow the researcher to discover inferences made
by those who intetact in the setting. Another procedure is member validations. This
1s the process of taking the findings back to the members . of the commumity studied
10 see if they recognize such accounts and therefore corroborate them (Emerson,
I983). Finally, the ethnographer looks at the data as a whole for patterns of change
and inngvation, of conflict and adaptation, and of success and failure in achievement
(Delgado-Gaitan & Trueba, 1991).

[ am ysing analytic induction as my method of analysis. Analytic in&uction, )
proposed by aniecki (1934), is a rigorous, systematic means for deriving

theoretical propositions from empirical data. Researchers using analytic induction





