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of Perception and Application
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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
school. 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 app_mach was used to recreate the shared beliefs, practices,
artifacts, folk knowlcdgc,f and behaviors of this community. The ethnographic
methodology allowed analytical descriptions 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 interviews, 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 fiom the King James version of the Holy Bible. This method of
teaching promotes cornmunity 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
stabiliry is dependent on the outside commurity 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 develop.ing NEW Concepts about implementing scientific ideas

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

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

analysis of any new techuology is always used in this commumity.
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CHAPTER 1
INTRODUCTION
This is a study of an Amish Mennonite community--a microculture I call the

Oak Knoll Amish Mennonite community. Specifically I have collected information

about how science is defined and technology is selected in the community and lt%

school. .
According to the 1990 United States census, -individuals categorized

themselves into 51 different ancestral groups, and 27 different languages were

spaken in the nation’s homes (U. S. Bureau of the Census, 1990). And yet ancestal

ties and languages are just two of many factors that characterize the complexity of

United States culture. Culture, taken in its wide ethnographic sense, is that complex
set of characteristics that includes knowledge, belief, art, lqnia_ils, laws, customs, and
any other capabilities and habits acquired by humans as a member of society (Tylor,
185R). Similarly, Linton (1945) wrote that culture is an organized group of ideas,

habits, and conditioned emotional responses shared by the members of a saciety. In

either case, society and culture are aiways linked. For without culture, a group of

individuals is not a society but an apggregate. Then what does culture not

encompass? Anyone attending a baseball garh: sees thousands of people united by 2

common interest and reacting in unison to a stimulus, such as a hit that scores & |

run. However, when the game is over, the aggregate dissolves. No culture exists.

Therefore, societies must exist together long enough to develop patterns methods of
living and working together. The organization of all societies and the existence of
any society as such depends on culture. Societies are made up of people whose -

cultures exist on a psychological and behavioral level, and both persist through time

1

and are self-perpetuating. This persistence of society and culture is based on the
inculcation of individuals through leam.ing.' Even the structmuring of society is an
aspect of culture, because society is composed of positions occupied by a series of
successful individuals or groups of ’mdividﬁals {Linton, 1945). Any Community,
even a small religious comununity such as the Oak Knoll Amish Mennonites
discussed in this study, contains these elements of culture. The perpetuation of these
elements allows the Oak Knoll A:msh Mennonites to continne to thrive.

Culture, worldview, and lifestyle profoundly infivence how individuals think
and act (Delgado-Gaitan & Trucba, 1991). Goodenough (1976) says that "the
culture of any society ié made up of the [group’s] concepts, beliefs, and principles
of action and organization” (p. 5). Anthropolopists agree that, from a pedagogical
standpoint, a study of other cultures serves as a beacon for an understanding of an
individual’s own culture. People’s habits, routines, and viewpoints seem natural and
right to them. Only by examining variations in social institutions, different
communities, religions, homes, schools, and the pafﬁcu]ar links among them do we
come to see our [ives in perspective and to understand our ways as single
alternatives among mahy {Kephart, 1987). Hence, if one of our objectives is an
enlightened science and science instruction in our schools, then studying various
microcultures and how science is taught in these microcultures may provide fresh
perspectives on how we conventionally teach science.

Linton (1945) describes the content of any homogeneous society as being
divided into three categories. First, a concept of commonality of ideas, habits, and
conditioned emotional responses exists among adult members of the society. To this
category belong langua.ge, the ’social group pattern of costume and housing, and the
concept of social relationships. This category also includes beliefs and traits that

mostly lie below the level of consciousness such as values. These are an integral
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part of the culture. For the Oak Knoll- Amish Mennonites, beliefs in shunning and in
Christianity would fall into this category. '

Second, some elements of culture are shared by members of certain socially
recognized groups of individuals but not by the total population. For example, all
women within the social group may be familiar with certain occupations and
activities, while the men may be familiar with a separate set. In general, the men
have a vague understanding of the things that fall under the providence of the
women anci vice versa. Under this category, activities can be assigned to special
craftspeople or functionaries such as carpenters, doctors, or preachers. Any
departure from this custom produces an emotional rcacﬁ(;n within the social group.
The Oak Knoll members' gendered customs of dress and their apprenticeship
teaching are examples of this second element of culture.

Third, some aspects of culture are shared by certain individuals, but are
common neither to all members of a saciety nor to its subsets. These particular
aspects consist of cultural elements chosen by individuals acco;dmg to their interests
and other circumstances. Examples of this third category of culture include the use
of borses, bicycles, railroad, automobiles, and airplanes for transportation; the
variety of teaching techniques; the variety of beliefs and attitudes toward the
supernatural. The Oak Knoll member’s choices of using airplanes and styles of using
individualized instruction are examples in this third category.

For the culture of a particular society to continue, certain functions must be
met These include reproducing, recruiting new members, disoibuting goods and
services, and aflocating power. One of the most important functions is transmission.
Transmission, in this sense, refers to the passing on to each succeeding generation
the rules, customs, and appropriate behaviors for operating in society. This process
takes place through the principal socializing institutions or transmitters of the
culture such as families, churches, and schools. By participating in these institutions,

individuals accept their roles within the social structure of society. Transmission
patterns vary across societies. ‘

For me, the notion of culture evokes a plethora of feelings, thoughts, and
ideas about issues like that of lifestyles, worldviews. sense of place, experiences
and language., When [ think of lifestyles, [ include the way of living that reﬂems; the
attitudes and values of an individual. [ believe worldviews consist of ideas about
politics, religion, and social relatiun.ships. Sense of place perpetuates feelings of the
mental and physical home. Experiences constitte such phenomena ag a person’s
baclcgroum;l with travel, sexual encounters, drugs, and interactions with peaple. [ see
language as a strong tie to hold a culture together. Within the official language are
colloquialisms. These colloquialisms belp keep the boundaries of the culture in tact.

Drecben (1968), Durkheim (1969), Merton (1967), and Parsons {1959) view
the educgtinnal Systeri as one of the structures that carries out the function of
ransmission of attitudes, values, skills, and norms frém one gt;.neration to another.
According to these structusal functionalists, educational systems perpetuate the
accepted culture. The ides of accepted culture suggests a consensus on which
values, attitudes, and behaviors are transmitted. When a conflict over values arise,
adjustments are made o regain consensus and keep the system balanced. For
example, in the mid-twentieth century United States, conflict arose over whether
school curricula should portray the United Sta:tes as a white-dominated society in
which immigrants were expected 1o assirnilate or a multicultural society in which
differences were celebrated {Spring, 1996). The past few decades have witnessed a
plethora of adaptations in curricula to address these differences in United States
society.

Becapse of the adaptation of curricula to the ¢hanging dynamics of United
S_tates society and the important role that schools play in the transmission of cuiturc.
EVery opportunmity to investigate this phenomenon needs to be explored, Schooling is



. i i issiop. It is not a separate
a very powerful social agency for this cultural transmission. .
that makes up United States society.

entity but is part of the infricacy
technology become a reflection of the

Even subjects such as science and

ultural tansmission of a particuiar set of velues. (Hurd, 1994). Science and
c

technology teflect the different cultures in the United States. Considerable research

has been done on science and technology in United States public schools. However, |

to develop a more holistic understanding of alt social insttutions and

relationships to scicnce and

everyday practice of science, on s

technology, more research is needed on people’s
ience instruction in.alternative settings, and on

-

science in home-school .relations.

Thetefore, information on how science is l_mderstood and how science 15

i ative
taught within the varieties of United States microcultures can represent altern

skill, and value. The teaching of values in the science
. affirmed. Just

views of knowledge,

classroom of public schools and universities should be recugm?zd and

i ique in
as important is the critical examination of technology. One microculmure g

its approach to implementing technology is that of the Oak Knoll Amish -
Mennonites. | .
By understanding the Oak Knoll Amish Mennonites’ responses to the

. . . ‘€5,
universal pressures of modemnity and their adaptations of certain technologie

i i but
science educators may be in 2 better position to understand not cnly this group

ity 1 i iti bill
also the limitations and potentials of modemnity in their own communities (Kray

& Olahan, 1994). Examining 2 community unique in its approach 10 implementing

technology allows an understanding and appreciatibn of science, science education,

technology. and their relationships to United States culture.
Origin of Study
My educational journey has two distinctive paths: my love for science and

my interest in different cultures. My love for science was developed eatly I life. I

was an only child who lived on a farm. My first friends were animals, and my first
playground was the woods. Those pleasant memories were the foundation for my
passion for science and the beginnings of my pursuit of teaching science. For many
years, my cats served as my audience. My ciassroom was an antiquated building
that contained a slate chalkboard bought by my grandfather for a few dollars.

My interest in different cultures began as a six year old when [ met a
missionary from the Belgian Congo in Africa Sara Shafe’s calling as a missionary
was not my interest or focus. This wo;nan spoke to our congregation and was one
of many visiting. religious educators from other cultures. She talked of the richness
of the lives of people whose material possessions were very few. She told stories of
ber journeys in the Congo. [ remember the intensity with which I sat and listened as
she told of the people in a far away land. .

A second incident contributed to this interest in studying multicuitural
education. -When I was in the second grade, two pew students ca.me to Sharon
Elementary: School. Their names were James and Frances, and they were Affican
American children. This was the first time African American children had come into
my school as students. My first memory of them in the classroom was the teacher
physically separating James and Frances from the white students, putting their desks
on the wooden platform near the chalkboard, the one used so small children could
reach the board to write. I will afways wonder about the purpose of locating Frances
and James there. Was it to separate thern from other students in the class? Was it

because the teacher was worried that no one would speak to them? What was her
motive? [ was excited about them being there, and I went home to tell my mother
about James and Frances. She told me she knew them and that they were named for
my grandparents.
A third incident involved the Osk Knoll Amish Mennonites coming to
Sl::aron School. Loretta and Ray moved from Virginia to South Carolina with



several families. [ was in awe of Loretta’s prayer hat and long dresses. Although
some individuals looked down on such differences, I reveled in knowing people
wha held different beliefs or who were not from my same background. b

A later incident involved my friend Harby. When she came to the middle
school that I was atiending, we became instant friends. One of the things that I
thought was unique about Harby was that she was Jewish. 1 found that fascinating
and relished the times her mother would tell me about the significance of the
menorah and the Star of David.

_ In all these instances, education not only plajred a special role in determining
my response to cultural occurrences but also gave me toqlds to establish a place
where multiculturalism can be tr!ansx'nitted in the educational system. specifically in
-the science classroom. This multicultural journey began early in my life but has
permeated every facet of my teaching and my research agenda. This interest has led
me to reflect on culture and its relationship to science teachin.g and science research.

Until recently, science educators have taken a single, ﬁib‘;olithic approach to
science instruction. They have assumed that the same science should be taught
similarly to studenrs whose variations are incidental to the subject matter. Some
science educators have without questioning considered the science that they select.
the instruction they advocate, and their knowledge of students they know 1o be right

and natural and normal. However, just as the United States has always been a

pluralistic society so too are we learning that United States schaols, the

communities they serve. and the suhjects they teach are pluralistic. How science is
conceptualized and how it is taught varies across communities and microcultures in

United States society. In the past some science educators have condemned these

variations as incorrect, inaccurate, misguided. What the multiculturalist brings to an

examination of science instruction is questioning of the vanations (M. Atwater,

personal communication, March 15, 1995). What sciences are taught in different

places? How are these sciences taught? What school-community relationships are
presupposed in this science instruction? How Adoes this science instruction compare
to mainstream school science? '
In this dissertation, I present information about a small religious corhmunity
and its definitions of and teaching techniques about science and technology. 1
explore how these definitions of and teaching techniques for science are necessary
10 maintain and make viable this Oak. Knoll Amish Mennonite community,
Examining this community contributes to the dialogue on alternative defimitions o
science and technology. Finally, a critical cxamination of technol i i
1o science, to local commrilﬁties, and to a giobal community is m:cgyussa:dd e
Disciplinary Frameworks
To examine science instruction among the Oak Knoll Amish Mennonites, I
have grounded my research in two disciplines: science education and anthropelogy.
Stepping back and incorporating a second discipline, anthmpolo@, allows me to
take a more critical view of my central discipline: science education. From
anthropology, [ adapt these ideas: contro] and transfer of knowledge in a culture,
religion as a social agency, utopian societies, the folklore of science, a critical view
of technology and materia} culture, school and conununity linkages, and my mode
of inquiry—ethnography. From science education [ apply a definition of science, a
definition of technology, and a view of the interaction of science and technolog;r. I
also present a linking thread of the teaching and leaming presented by the science
educator and scholar that run through all of science education. Because [ have been
studying interactions, I have used ethnographic research to study all the social
agencies that have a cultural significance in the selection and use of technology.
Ethnogfaphies are analytical descriptions or reconstructions of whole cultural
scenes and groups (Spradley & McCurdy, 1972). Ethnographies recreate shared |
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beliefs, pmcﬁc&s, artifacts, folk knowledge, and behaviors of cultures (LeCompte &
Preissle, 1993).

In the anthropological tradition of the last 125 years, ethnographic researcht
has been holistic, global, and systematic. Ethnography provides the reader with an
-adequate contextualization of the cultural phenomena under study (Delgado-Gaitan
& Trueba, 1991). Anthropologists such as Arensberg and Kimball (1940), Ogbu
(1974), Warren (1967), and Wolcott (1967) have studied the interaction of
individuals in a community and such instirutions as school, home, and church.

These ethnographers use cultural description and inr.erpr‘etation as their basis for

ethnographic writings. Other anthropologists such as Chang (1991), Spindler (1982),

Hostetler and Huntington (1981), and Wolcott (1973) have written ethnographies
representing many cultures and microcultures. For example, Hostetler and
Huatington’s (1981) ethnographic study of an Amish community in Ohio found that
families and individuals are supported by the community thm.ughout their lives.
Another example of an ethnography thar parallels my stuzly of the Oak Knol!
Amish Mennonite community is Wolcott's 4 Kwakiut! Village and School (1967),
which investigates a Canadian Indian community. The study has two parts. Part one
deals with village life and the social environment in which village children learn to
become village adults. Wolcott comments that his study is a reflection of what
village adujts and children do and how they talk and feel abom what they do. Part
two deals with the educational system operating within the village (Wolcott, 1967).
Wolcott invites his readers to ponder the problems uncovered by this ethnographic
study. He intended the study to begin a professional dialopue on education as a
cultural process. He believes that individuals adapt to the reality of the social
environment in which they exist. Wolcott adds that individuals cannot be held
responsible for single-handedly altering those circumstances (1967). These

communal interplays are essential for understanding communities’ worldviews.

. 10
Drawing from the disciplines of anthropology and science education, |

construct in this dissertation a representation r;f the Oak Knoll Amish Mennonite
community’s worldview of science and technology Just as important, I describe the
interplay of science and technology in this commumty
Research Questions
My research questions have determined the research method 1 am using. This
ethnographic studv has been ongoing smce 1993. The questions have evolved along
with my continuing growth and understandmg of the Oak Knoll Amish Mennonite

community of which I am a participant obse i

— ,- p P rver. These questions have guided the

1. What is science to these Oak Knoll Amish Mennonites?

2. What is technology to these Oak Knoll Amish Mennonites?

3. What is taught in the community schools as science? How? What is the

tationale for these approaches?

4. ! What technologies are found in the Oak Knoll Amish Mennonite
School? What is their purpose? How do students learn about these
technologies?

3. What are the uses to which technology is put by these Oak Knoil
Amish Mennonites in the community? How? What is their reasoning
for these uses?

6. - How does this Oak Knoll Amish Mennonite school’s treatment o.f and
experience with science and technology compare to what has occurred
over time in public schools in the U.S?

. Research Design

Human cultu.re is based on the ability to organize the world into meaningfil

pattems This orgamzatnon by humans extends beyond society imto the world at

large (Jolly & Plog, 1990). Peacock (1987) suggests that “Human life should be
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viewed as a whole, a configuration interwoven of many forces and aspects, all
organized by culture” (p. 1). An ethnographic framework can generate an
understanding of the interactions of the social agencies in this Qak Knoll Amish *
Mennonite microcultural community.

One of the main tenets of anthropelogical theory is understanding the total
culture of a group. The concern is not only with the exotic or specific customs, but
also with the complex whole as it constituies a way of life. To achieve this holistic
understanding, the anthropologist enters the natural setting to observe the life of the
group. The anthropologist must engage in conversations \‘with group members, listen
to themn talk, work and play with them, participate in their.a‘ctiviti_es, and describe
their cultural knowledge. The result i; an ethnography. Ethnographic detail is central
to cultural anthropology. This allows comparison with other group;.s to explain
similarities and differences across societies (Stout, [936).

In examining any small religious community, entrée i'ntc_> the community is a
primary concem. Emerson (1983) says, "The process of gaininé g:itrce, which
involves a continuing, progressive series of negotiations rather than a one-shot
agreement, puts the fieldworker in the presence of the on-going social life to be

observed" (p. 176). To gain entrec into a small religious community, a participant

observation strategy is needed. Participant observation (Kluckhohn, 1948) directs the

researcher to become involved in the activities of the community. From initial
participant observations, the researcher develops a path for getting information
necessary for understanding the community—including school, church, home, and
businesses. The researcher’s interpretation of ethnographic interviews ailows the
investigator to go beyond the information offered by the informants and find deeper
understandings. Journals and fieldnotes allow the researcher to reflect on what has
happened and to find and to explore behavioral patterns. Audio- and videotaping'

provide the researcher with a record for examining these events and studying the

12
communication patterns and the linguistic exchanges observed. The ethnographer
also looks through all data for patterns of Cha;nge (Delgado-Gaitan & Trueba, 1991).

According to LeCompte and Preissle (1993), ethnography is associated with
a group of theoretical perspectives from soci&logy and anthropology. These include
structural functionalism, symbolic interactionalism, social exchanpe theory, and
conflict theory. Ethnographers such as Mead (1928} aiso combined ethnographic
methods with individually orjented tI_leoretical perspectives from fields like
psychology. Recently, researchers ha;re included critical, feminist, and poststructural
approaches with the traditional theories. Each of the preceding theories addresses
the interaction of humans and affects how an cthnography is constructed.
Ethnography not only is used 1o investigate these processes but also to represent a
theoretical perspective. How the researcher uses this model varies according to the
data, the context, and the theoretical framework necessary, LcCompte and Preissie
{1993) suggest that ethnography has been used for studies on cultural transmission,
socialization, acculturation and change, and culture and personality. Ethnography not -
only stresses the discovery of shared beliefs, practices, artifacts, folk knowledge,
and behaviors but also highlights the social mechanisms that facilitate these
Processes. When these constructs are combined with concepts like social roles, they
provide a structural framework for explonng the social construction of meaning.
Educational ethnographers have been concerned with developing and
applying theories of educational change, schooling, race relations, and instructional
organization. LeCompte and Preissie {1993) maintain thar the ethnographic desigh is
well suited for this type of endeavor. They say the collection of empirical data that
generate cormplete deserfptions of events, interactions, and activities leads logically
into the dcvelomncnt or applications of categories and’ relationships. Through this

process of interpretation readers may grasp hew products of ethnographic design are
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tied directly to theory. These categories and relationships are incomprehensible

without the integrating and interpretative functions of the theory that informs them.
My intent has been to categorize the data collected from the Oak Knoll
Amish Mennonite community to provide & greater understanding of this
microculture’s definition of science and technology for the discipline of science
education, This information is used to address my research questions from an
ethnographic perspective,
on conﬁep'rs and ideas central to a holistic understanding of the cultures and social

systems discussed in the following chapter. o

written in an ethnographic form. The ethnopraphy is based

CHAPTER TI
CONCEPTUAL FRAMEWORK

In this chapter I discuss the concepts that frame this research. Each of the
following ideas contribute to part of a conceptual understanding of the Oak Knoll
Amish Ménnunite Community. This particular conceptual framework provides the
reader with the lens though which I focused my research. Ideas included in this
conceptual framework are cultural materialism, community in the United States,
community éndl s;chool, technology and society, religion and community as social
agencies, science and the scientific commumity, the relation of science and
technology, pluralism in science and technology, folklore and science, and
indigenous science and religion. However, first a background on the Amish
Mennonites--Mennonite history, Gelassenheit, the Oak Knoll Amish Mennonite
community,._ and Amish Mennonite schools--is presented.

| Amish Mennonite History

The name Mennonite derives from a sixteenth-century Anabaptist church
reformer named Menno Simons. He was troubled by the Roman Catholic belief that
Jesus Christ is physically present in the flesh during mass (Dyck, 1967). Another
theological doctrine he found objectionable was infant baptism. His teachings
against these two ideas established him as an evangelical preacher in the Mennonite
faith, o

Another of his opinions that came to be a core belief of the Mennonites is-that,
contrary to Lutherans and Calvinists, & society that does not héve a common

religion is dangerous. His idea was that believing in a2 common religion holds

14
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communities together. This idea fuels the strong community spirit characteristic of
groups such as Oak Knoll.

The Mennonite religion originated in Switzetland and Germany. The group
whom the Amish Mennonites, at this time called Anabaptists, count as forebears
were pacifists. They believed that a person could become a Christian only by a
personal and voluntary- decision, and they called for the church to separate from the
worldly order of politics, civil society, and state. Becanse of religious persecution,
which included burning at the stake, strangling, and behcadings, the Amish '
Mennonites in Europe frequently moved and resettled ‘throughout the continent.
Eventually, some communities came to North America. 'i"he first permanent
settlement of Mennonites in NorthlAmerica was made at Germantown, near
Philadelphia. Twenty years after the first American Mennonite preacher was chosen
at Germantown, a new Mennonite settlement was started in Lancaster, Pennsylvania
(Schlabach, 1988). )

The Oak Knoll Amish Mennonite community members .cb\;;sider themselves -
Menncnites. The Amish designation signifies a more conservative branch of the
Mennonite religion. Jacob Ammann, a preacher in the Menm_mi_tc church, became
disturbed over several issues in the Mennonite church, so the Amish religion was
established from a split in the Mennonite faith. One major difference arose between
those who became the Amish and the rema.ining. Mennonites. This dispute centered
on degrees of discipline by use of shunning and on separation from the secular

world by wearing certain clothing. Some individuals wanted stricter rules on attire

and more rigorous use of shunning. These individuals who wanted the stricter rules

became known as the Amish.

Gelassenheit

The Amish Mennanites have used the German word Gelassenheit to signify the

yielding of the individual to higher anthorities such as God and the Christian
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community. Gelassenheit is the foundation of the values of the Amish Mennonite
culture and includes self-surrender, sel.f-denial,l contentment, and a quiet spirit
Individualism is suppressed as a threat to the larger Amish community (Kraybill &
Olshan, 1994). '

-Groups such as the Amish Mennonites engage in several defensive techniques
for cultural survival that prommote the idea of Gelassenheir (Kraybill & QOlshan,
1994). They are: 1) Symbolization of core values--Cardinal values are symbolized
by objects and rituals that cal! for groﬁp lnyalty and accent group identity; 2)
Centralized {eadershi;:—Th;eatened groups often use authoritarian leadership
because it speeds decision’making and offers a sense of security. Democracy is seen
as crippling a group's ability to respond quickly to exteral threats; 3) Social
sanctions—A system of rewards and punishments is necessary to encourage
conformity o grotip standards. Leaders in the community establish the standards
and administer the sanctions formally and informally to keep the ‘community
members® actions in line with group norms; 4) Comprekhensive socialization—Like
other defensive groups, the Amish Mennonites must find ways 1o pass on their
worldview to their offspring as well as to newcomers. Indoctrination into the
group’s ideclogy through formal and informal schooling must start early in life and
be repeated over and over again to build group loyalty; and 5) Conrrolled
interaction with outsiders--Participants believe that the fewer the opportunities to
mingle with outsiders, the less likely that members will leave the community. When
interaction with th_e secular world is necessary for economic survival, the time,
place, and mode of interaction is carefully monitored. A special lexicon, 1aboos on
public behavior, and sociz;[ isolation are common ways the Amish Mennonites limit

social interactipn. These cultural fences make it difficult for group members to join
secular societies (Kraybill, 1989).
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To resist being consumed by cultural adversity, religions communities develop
programs of social control. Techniques of social control suppress individuality and
serve as cultural barriers against the secular world. On issues such as controlled
interaction with outsiders, a balance must be created. In the churclla, school, and
home environment, the interaction with outsiders is more limited. However, in the
businesses, the community members interact with many secular members of society.
The business owners know this social exchange must occur for their work to
prosper. Symbolization of core values, social sanctions, and comprehensive
socialization for the Oak Knoll Amish Mennonite .community closely adhere to thc

techniques prescribed by the idea of Gelassenheit.

Armish Mennonite Schools
In resisting modemity, the Amish Mennonites have leamed to negotiate with it.

They have changed, indeed modemized, in many ways over the twentieth century.
Yet on some issues, such as education, negotiation is res@sted (Kraybill, 1989).

For the Amish Mennonites, the purpose of school is t;‘ready the child for the
Amish Mennonite way of living and the respansibilities of adulthood in an cffort to
establish the core foundations of a society of useful, God-fearing, and law-abiding
citizens. For the Amish Mennonites, the school is a microcosm of the church

community (Kraybill & Olshan, 1994).
In contrast, the United States public schools serve multiple purposes:

intellectual, political, economic, and social The three primary intellectual purposes

of schooling are acquisition of cognitive skills, substantive knowledge, and inquiry
skills (deMarrais & LeCompte, 1995). Public schools are seen as places that must
produce future citizens and workers. Therefore, the political purposes of mainstream
schools are to educate future citizens for appropriate participation in the given
political order; to promote patriotism by teaching myths, history, and stories about

the country, its leaders, and government; to promote the assimilation of immigrants;
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and to ensure order, public civility, and conformity to laws, Schooling serves two

€conomic purposes: to Prepare students for later work roles and to select and trajy
the labor force. Last, schools contribute to three social goals: to0 promote 3 sense of
social and moral responsibility, to serve as sites for the solution or amelioration of
social problems, and to Supplement the efforis of other institutions of socialization,
such as the family and the church (deMarrajs & LeCompte, 1995). These purposes
of mainstream schooling contrast with those of a small religions community such as
the Amish Mennonites.

Table L Fepresents a comparison between Amish Mennonite schools and
mainstream public schools (Kraybill & Olshan, 1994) and iliustrates many
differences and few similarities, The central distinctions include fostering a
communal lifestyleL) tradition rather than promation of individual expression and
progress. Amish Mennonites siress acceptance without question, and mainstream
schools emphasize individuals’ searching for truth, One similarity is the use of
critical thinking, For mainstream schools, critica] thmkmg is encouraged in science
(AAAS, 1996); what is lacking is critical thought about the technology used 1o
study science. Public schoois encourage critical thought about the scientific ideas,
but refuse 1o contemplate the technological lenses used to pursue the ideas. Of
course, sclence and technology could he taught as complementary, and students
could icarn to consider both initially.

By the early 1960s, some of the Amish Mennonites of Virginia Beach
Virginia, had become flissaﬁsﬁed with their living conditions (Document, l\:Iay 5
1995)._ The rural area where they resided was gradually being transfonnéd by ,
devclopmenF into a more urban environment. This dévelopment contributed 1o the
inflation of-land values and to tax increases. However, a greater concern was the

effect urban life .and the values associated with it could have on children.
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Because of their agrarian lifestyle, these Amish Mennonites saw little hope for

their future in Virginia Beach. Many of thern expressed interest in relocating to

Table 1 : : . —_
Comparison of Amish Mengonite Schools and {nited States Public Sc
D .

another cornmunity, where they could continue perpetvating their values and beliefs.

. Over the next several years a small group of three to four elders traveled to survey
blic Schools . ]
Amish Mennonite Schools Pu prospective land purchases in the southeastern part of the United States.
o scale Several farms were found available in [pame of state]. Three families took
an organizatio . . I
e are run on a human scale : zz :L:e:;:ed by professionals with options on buying a farm. The first purchase among the first five families included
jthout an . s : o ‘ \
e are operated by parents Wi an administration i approximately 1000 acres of farm land. The Amish Mennonites began to migrate
administrative bmeaucracym o o stress speed, variety, and ﬁ"’:d_om ' ) ) gan 4
s stress drill accuracy and prop of choice wad in life family by family to [name of state] on Jure 10, 1969. Today, approximately fifty
- ah n : .
sequence ] . e train student to get _ e 1 - i . . . .
o train stuc_ients to stay in their o stress prog.l:_ess ) o .. families live in the OQak Knoll community. One of the original family members
COmm‘;n_;gﬁun . o s b e of their [ I shares thoughts about the move {Document, November 17, 1996):
& stress N ° pi teanhﬁ .e.ca!.ls . )
s pick teachers because of their ability and taining <alists , Most of the adjustments were pleasant ones. Having lived in such a congested
Christian example - « have teachers who are sSpectalis . .
o have teachers who ar¢ generalists « value competition and pride in area, it was no longer the normal practice to wave at people as you pass on the
i humility . ) g '
e value cooperation and achievement L : road. Here again were folks who were interested enough to wave as you pass
: » embrace technq ogy - siill = : .
o reject technology skill 'a rank pehmanship low 23 2 L by. (5. 11)
o rank penmanship high as 2 « favor individual expression . L L -
e favor group identity e have kindergarten s . _ The Amish Mennonite children attended public school the first year they were
i arten f lesson .
. haveanl?mgne:’-’;iomt of lesson e use a great amount 0 in [name of state], Their own school was opened in September, 1970. Stoll says
material . e see child as an individual with , (Document, November 17, 1996), “This [opening of the Asish Mennonite school]
« sec child as a Mennomte intellect . ’ . ) L "
h & hire teachers with an mte_llect was done in full cooperation and respect of the public school system” (p. 11). Stoll
e hire only Mennonite teac ETs « downplay memorization ; i ' i ' i
o cress mc_moti za::::k " See lcaming otﬁhm as fun _ believes that the greater community acknowledged that the Amish Mennonites
- see learning B.S in thi Rible L] search for mu! .
o believe truth is revealed in the D10 e stress questioning
e siress believing

wanted their own school. He also suggests that the school board of this community
respected the Amish Mennonites for their decision.
Community in the United States

Fagnano and Werber (1994) write of rural, farm comsuunities in the United
States in the early 1900s:
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families together and joining them with neighbors,
work and what they did with their free time. (p- 6)
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- . - .
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th Children knew this, and many thri ed on 1t Fagnano and erber (199 )
other, H

further comment, ‘
force once supplied by the stable

particularly religious, and by the

ra

Today’s communities lack the magnetic
family, by other care-giving institutions,

values they generated. (p- n - -
o many communities is the environment defined by

trust, respect and gecurity. Martin (1992) writes of the
"It is a fact too seldom

What is left in all to

forces that it lacks, those of -
in the American community,

institotions of home and schaol o '
o armers in the education of a nation’s young

remembered that school and home are p

{p. 6)- . o l

To keep communities intact, people have searched for alternative lifestyles

0 e - . - -

throughout history Idealistic groups have instituted the utopian society. This is
ou .

n that a human is a rational, willful, conscious, and

founded on the propositio .
j are optimistic about the nature of humans, stressing

intentional individual. Members

indivi i i roper
their potential for goodness. attainable if the individual is placed I the prop
1<t

i iots, strikes, or
society (Hostetler, 1974). Utopias have no place for revolutions, riots

here all physical, social, and spiritual

poverty. Utopia is "the imaginary society...W e
forces work together, 1 harmony, t© permit the attainment of everything

) p e ) san
@S] b ( ) ) pl ll = Yh th.
necessary alld d 1ral le Ilostetlet 1 9 ,4 2 U ta ans bE SV at e Sf'aCthIl

icatt 1]
£ human wants, is attainable only through the eradication of what the group
o .

reason Amish Mennonites qualify as a utopian

iders evil. This is one .
o their ideals not only from the realm of what 1,5.. but

community. Social systems draw

also from the realm of what might be. Individuals use these ideals to inspire
collective involvement. belping all members to conform to the goals.

This cormnuﬁity tradition includes individuals and groups who have atternpted
to live communally, sharing material goods and 2 common lifestyle. Utopian
societies grew rapidly in the United States during the nineteenth century (Hostetler,
1974). These communities included Shaker, Oneida, and Amana groups. Based on
the faith that humans can remake their institutions by choice, these utopian groups
share the idea of using Lhehvsmal.l col::;mnnity as-a creative force to reform society.
Members of these utopian societies believe that individuals are free to choose their

own destinies. !

American utopian societies divide into the sacred and the secular. In many
instances, the religious utopian societies arc based on the Biblical Book of Acts that
provides them with a model in the communalism of the apostolic church. These
groups p&mive themselves as reinstituting the ideal Christian c.ommunity
(Holloway, 1951). Holloway (1951) suggests that "there must be some fundamental
belief to which all members subscribe—a belief capable of sustaining -them in all
crises and uniting them in spite of all minor dissensions.”

Amish Mennonites are rooted historically in the context of sixteenth-century
Eurcpean Christianity, with its utopian ideals and practices. Religious utopias have
ideal dimensions: (1) communalism of production and consumption; (2) personal
and social equality; (3) peace and harmony in all human relations; and (4) the
meaning and allocation of work subordinated to the benefit and purpose of the '

collective (Redekop, Ainlay, & Siemens, 1995). ' _

Most utopian societies represent some rejection of the dominant culture. Roszak
(1969) describes utopian originators who come to believe that many of the ﬂﬂngs
that they had been mught as true are false. Nonconformism may be a reaction

against the dominant society. Some groups may be extremely active politically,
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though most appear to be passive, co:iden_ming the dominant order. Their communal

sharing involves material goods, lodgings, income, family responsibilities, ideology,
and social organization. The purpose is to retum o perfect harmony with nature,
rather than to exploit nature. For example, some groups are preoccupied with
organic gardening and agrarian self-sufficiency in rustic settings (Roszak, 1969).
Modern technology is viewed as oppressive and dehumanizing. Therefare, because
the Qak Knoll Amish Menronite community rejects many secular values of the
dominate cultire, communally share ideclogy and social organization, and live, as
close as possible, to an agrarian self-sufficient life style, they are considered a
utopian society (Hostetler, 1974).. With profound implications for all science
educators, the understanding of utopian societies offers perspective, breadth, and
variation in viewing ourselves as one group among many. By looking holistically at
other groups, we may be able to gain new knowledge about our own culture, thus
gaining a more critical insight into the discipline of science _egucaﬁun by using

anthropological theory.

Cultural Materialism and Technology gnd Society

To reiterate, culture as defined in Chapter [ is a set of shared ideas, beliefs,
vaiues, and standards of behavior. Culture is the common element that makes the
actions of individuals inrelligible to the group. One way to organize elements of
culture is into three categories: ideology, social organization, and the material base
{Bidney, 1967). Ideology encompasses language, goals, emotions, belief systems,
values, ethics, worldviews, and religions. Social organization includes family.
systems, socialization, and education: roles, statuses, and identities; government
(laws, power, and decision making); life cycles; and pattems of time. The material
base embodies technology (skills, techniques, and artifacts), comenunication,
medicine, production and distribution of goods and services, and uses of natural

environments. Materialism is an integral part of culture (Bidney, 1967).

L k,e most twen cf.h-ce acle & 0 Am]sh Mem]ﬂmte

ty depends on its mater b N al'ld the ldea. Of ma

home, school, and

successfully introduced fruit, shade, and mulberry trees. Amish M,
. ennonite
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apricultural experts developed new bre;-eds of cattie and horses. Specifically, the
Soviet or Red Cow is derived from a breed of dairy cow developed earlier by the
Amish Mennonites (Hostelter, 1983). Similarly in southern Russia, Amish
Mennonite agriculturists produced a special type of grain called Turkey Hard Winter
Wheat (Hostetler, 1983). Flowr made from it was not only more nutritious, but the
wheat yielded better with less rainfall, and it had greater resistance to plant disease
than did other known varieties (Hostetler, 1983). The Amish Mennonites have
excelled as farmers in many countries where they have settied. In the Elemental
Valley and Jura Mountains of Switzerland they developed new varieties of clover
crops. They also produced fine cheeses and wove high quaﬁtii linens (Hostetler,
1983).

The Oak Knoll Amish Mennonites considered the purchase of small farms to
support their community and institutions to be imperative. They also sought an
available local market where their agricultural products could be sold.

Cultural materiaitsm and its relationship to the social, political, and spirital
components of life is essential to the understanding of the Amish Mennonites. This
relationship is the key to the adaptation and . viability of the community. A
comparison found that English farmers use eighty-three percent more energy to
ﬁroduce a unit of milk than did Amish farmers (Craumer, 1995). The Amntish
Mennonite ethic of conservation and its economic consequences also account for the
prosperity and expansion of Amish Mennounite agriculture. Their simple technology.
resulting from their conservation ethic, is the hallmark of the Amish Mennonites.
The relationship between their religions values and beliefs and their conservation
ethics bas enabled themt to avoid the major causes of small fann poveny and
bankruptcy: the difficulty of acquiring money to buy modem machinery or
payments (Craomer, 1995).

resulting in changes
ommmncanon,'September 20. 1996). For
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social functions are woven into an intricate web of social interactions that compose
the essentials of community. .

The nucleus of this community is found in the home, The individual’'s world
begins with the family and expands to include other groups such as schools,
churches, and vohmteer groups (Haviland, 1996). In the United States, secular
education ensures that the individual is exposed to an expansion of soctal living by
the interaction of many of the social agencies as previously listed. The first social
agency that the chiid is exposed to rs the home (Redekop, Ainlay, & Siemens,
1995). .

In the home, the child receives the first lesson in socialization—that of
responsibilities to others. Religion aiso contributes to the socialization of humans,
often affecting spiritual and moral development. Moral development allows
individuals to take their places in society with dignitv and respect. Finally, the
school is bne of the major socialization agencies of the commu.nity.- One purpose of
schooling iis developing the individual for complete living (Stout, 1956). Stout also
says of other socializing agencies [referring to public schoals),

The quality and quantity of the contacis [with other social agencies] are of

major concem to those who would make the community more effective in

assisting the development of desirable personality....Thus community

organization promotes and conserves human values. (p. 9)

All of these social agencies—-home, school, business, and church--work

simuhaneously to build a comrmunity to help in an effort to develop the child. ‘

Importantly, school has a key part in this process. One connection that ties the Oak

Knoll Amish Mennonite community together is the strong relationship among the

community. home, and school. Even though the secular and Oak Knoll Amish

Mennonite cémmuniﬁes are very different, both promote and conserve human

va‘lues-but different sets of human values.
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Religion and the Commupity_as a2 Social Agency

Iechﬂﬂlogy has bee“ Elnb[aced by lﬂ“Ch Of the WD!ld- H.OWEUCI, fOr the Amlsh

Mennonites, it has been a source of struggle. They lack others’ conﬁdenc: T::r
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science. During the Age of Enlightenment many intellectuals Md -that‘ sc:ened_
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ini and making it
Religion aiso (a) reduces anxiety by explaining the unknown

( ) mn the behﬂf tha
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in times of crisis. (c) provides notions of right and wrong, setting precedents for
acceptable behavior, and (d) transfers the burd:en of deciston making from
individuals to supematural powers. Religion, therefore, can be used to enhance the
learning of oral tradition and to maintain sociél'solida:ity 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 earthly
existence. The social functions of religion are no /ess important than the
psychological functions. A traditional r;ligion reinforces group norms, provides
moral sanctions for individual conduct, and provides the foundation for common
purpose and values on whiéh the stability of the community depends (Haviland,
1996).

No matter the composition of & community, the values and beliefs that
comprise it are the unifying factors. Such is also the case io the sgienti.ﬁc
community (Bemstein, [983).

! Science and the Scientific Corhi:i:mlity
The scientific community 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 natural 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 terms of universal
laws. Two basic componeﬁts of this are imagination and skepticism. Imagination is
needed for thinking about phenomena in new ways. Withont it, there can be no
science (Haviland, 1996). Skepticism is what allows the scientific community to test

the speculations. Supernatural explanations are rejected, as are all explanations and
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i tation.

appéals to authority unsupported by strong observational documen
i ideas.
Explanations are regularly challenged by new observations and new 1
. i tions are
Therefore, science is intended to be self-checking. Inadequate explanatio
replaced by more reliable explanations (Haviland, 1996). o
Scientists begin with hypotheses of tentative explanations of the relationsip .
cien

izations and indicate
ertain phenomena. By collecting data that support the generalizations
c : validated
hy the alternative hypotheses may e false, the researcher aTIVes ata
o are not
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ypo .
: .
beyond challenge (Haviland, 1996). )

The Relationship of Science' and Technology
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modiﬁ::ations in the world to meet human needs. Technology and science :uenﬂy
intimately related in Western culture. Any specific solution tuda t:ro;::s ) uc: -

ienti hnological component. The nee a
Z::toieanj:rl: ij:o:d;i::s the pgrugress of technology. Similarly, technological
needs can drive scientific research {National Research Council, 1996).
EWMM

. Western
In the U.S. science traditionally has been taught from a modern
perspectives from around the world. One reasoll

f the

perspective cather than combining . e euttion
for this is the public educational system’s preservation of the

nan 1 i an
t group. For example. many American Indians believe that Europe
- - rimarily concerned with
Americans show little respect for nature and that they are p y - -
i ive ENVironme:
the control of nature The result of these attitudes has been mmassIve
ec .

i ian culture can
destruction {Spring 1996). However, the study of American Indian ¢

contribute to the understanding of the relationship between nature and scienge, This

issue of culture is central to the overall -und'erstanding of science.

Therefore, in 1992, the National Academy of Sciences developed a list of
issues in preparation of the National Science Standards (1996). One of these issues
is whether science instruction should reflect the tradition and culture of mainstream
science. This question is politically explosive. At a 1992 meeting of the American
Association for the Advancement of Science, a discussion resulted from the
exclusion of Afrocentric appmaches.: to science teaching (AAAS, 1993). Spring
(1996) maintains that, given the political debate in education about ethnocentric

education, the neglect of an Afrocentric approach to science in the National Science
Standards is a political decision. American Indians could alsp have similar
objections to the conventional classroorn approach to science.

Though the sciences and humanities are often considered incornpatible
approacﬁes to learning (Haviland, 1996), they come together m anthropology.
Science may be thought of as a systematic Way of understanding the world. Many
anthropologists think that science is impossible because humans cannot be objective,
especially about other humans,

Kuhn (1970) suggests that scientists are constrained by their particular social,
cultural, and historical perspectives. This is how we understand the world. Science
is an activity in which individuals monitor each other’s observations and reasoning,

This gives science its claim on learning truth. Science then becomes self-checking.
A good example of this kind of self-checking is the convention found in
ethnography.

Anthropology, with its historical commitment to understanding individuals
globally, is in a good position to research the problems of humanity in the
twentyuﬁrsb. century. As a global community, we share & giobal science. This

promotes interdependence warldwide for a greater pluralisiic scientific society
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(Haviland, 1996)- Therefore, a dialogue on definitions and purposes for science and

technology is necessary. Finally, the goals of science and technology for alt
c .

pluralistic societies should be constantly discussed.

Indigenous Sciences and Religion
For many Years, folklorists, anthropologists, and oth

ahout nature around the world. For many geographic communities,

this is the way individuals' make sense of the

er scholars have collected

indigenous tales

just as in the science community,

tives
visible world and the universe. Many of these cultures have a plethora of narratiV

amental human questions about how we got here

that answer, in diverse ways, fund
d who created the earth and everything on, below, and-above it (Elder & Wong,
Aan

1994).

Recently, a number of anthropologists, bialogists, and .
environment interactions and

geologists have focused

their attention on a more holistic approach to human-

think about plants, animals, and the land where they live. With

the ways individuals
this new focus the field of ethnobotany was created.

Another aspect of indigenous spcieties shared with science 15 detailed

i ieti ed
knowledge of the world around us. Indigenous or native societies are CONCEIM

with a productive community that includes the social relations of its members

i i 1 igi it
{Maybury-Lewis, 1992). Science is also often seen I conflict with religion despite

) - . - -st
the fact that other models of the relationship between science and religion ext

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

more than Eastern thought does. . .
ion does not have anything in common with

Religious understanding is principally
and technology involve the collecting

Many people befieve that relig
science and technology {Watts, 1993},
concerned with spiritual experience. Science
plying of knowiedge about the natural wor
are much closer than it first appears (Watts, 1993).

Id. The origins of the two areas of
and ap

study, however,
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To the Greeks, the search for knowledge was one subject: philosophy (philos —
Greek for “loved™; sophia — Greek for “wisdom™). Philosophers branched into
patural philosophers, who studied the nature ‘of things, and moral philosophers, who
studied the pature of the human soul. The moral philosophers were thought to be
superior because the study of the human soul was more imporiant than the
observation of animals, forces, and stars. Gradually over time, natural philosophers
became known as scientists (scienifa — Latin for “knowledge™) (Watts, 1993).

Despite the separate paths taken by the two traditions since their beginning,
links still exist,and can be used in a number of learning situations. These links of
sctence and philosophy are important to the National Science Education Standards,
becauge 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, scientific explanation is
limited by the constraints of the knowledge base; as this expands, so does scientific
understanding. Nothing goes against science, just what we krow about it at the
present time (Lovece, 1996). Some 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 groups
three fundamental types of creation myvths are widely acknowledged.

For example, the Navajo Emergence Myth tells how early forms of humans(
emerged frorﬁ 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 Mohawk
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creation story, Sky Woman descends to a water-covered world. With the help of
animals, she forms the earth, In this representation, Beaver, Loon, and Muskrat all
sacrifice themselves to obtain land for Sky Woman. This Mohawk story also goes
on to explain that humankind is created from red clay (Elder & Wong, 1994).

In the Jurupa tales from Brazil, a pmzrderous sun was replaced by a beneficent
sun. The Wakaranga from Central Africa tell how the moon copulated with
Momingstar and created all the trees, grasses, apd plants. He copulated with
Ewveningstar, and from their union sprang éoats, cows, sheep, antelopes, birds, then
imale and female humans (Elder & Woapg, 1994). Beyond these cultural myths.
indigenous sciences also contzin a storehouse of knowledge of the natural world.
Anderson (1996) says of such indigenous sciente,

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

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

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

that are imperfectly known--or not known at all--10 “international science.”

Folk and non-Western medical waditions have already given discoveries that

have saved millions of Lives: quinine, digitaiis, ephedrine, and much more.

Borrowing from the folk wisdom is increasing, not decreasing.... Wost of the

work in studying folk science sysiems is chronicling their practical, valuable

knowledge. {p. 101)
Anderson (1996} explains that much of the world’s ancient belief systems seems like
preposterous nonsense to the modern scientist He emphaéizes that likewise modem
views can be ridiculous to the uninitiated. He claims that error creeps into the most
rigarous science. Folk medicine, general agriculiural swrategies and decision making,
site planning, geography, and beliefs about the powers or behaviors of plants and
animals are a mixture of truth and assumption. As for these, Anderson maintains.

that religion becomes their carrier in indigenous societes.
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Because of this immersion necessary for intense study, I have carefully chosen a

site to study.
Data Collection

Ethnographic methods are more time consuming 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 community activities. From
the historical record and initial partici;:ant observation encounters, the researcher
refines a path for collecting information needed to gain an understanding of the
natare 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. Andiotaping and videotaping provide the
researcher with the record of events being studied. This data source allows the
researcher to investigate events and to study communication patterns and linguistic
exchanges. The data sources also allow the researcher to discover inferences tnade
by those who interact in the setting. Another procedure is member validations. This
is the process of taking the findings back to the members. of the communijty studied
to see if they recognize such accounts and therefore comroborate them (Emerson,
1983). Finally, the ethnographer looks at the data as a whole for patterns of change
and innovation, of conflict and adaptation, and of sucéeSS and failure in achievement
{Delgado-Gaitan & Trueba, 1951).
Agalytic Induction - :

[ am using analytic induction as my method of ana]ysis. Analytic iﬂduction,
proposed by Znaniecki (1934), is a rigorous, Systematic means for deriving

theoretical propositions from empirical data. Researchers ‘using analytic induction
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i initial
begin with a rough formulation of the phenomenon to be explained and an i}
to see
hypothesis explaining the phenomena, then go to a small number of cases to
ypo .
the hypothesis fits that case. _ | o
If the cases do not fit, then the hypotheses or phenomena are reformula

inwi i cases, cven
pracedure allows for the cases 10 be accounted for, connnwing until all

. N - . - . wa
negative cases, cAn be explatned. Bulmer (1969) maintains that in this way

t
analytical induction nahstracts from a given concrete case the features that are

. . ns
tial, and generalizes to them" (p. 661). In reporting my findings, [ use lesso
essential,

learned. I choose this approach because mYy : comm o
ecause my value and belief system is different from’ theirs, 1t Wo

study involves a community outside my

own. B |
for me to analyze this community critically. However. Iama

i is In mi to ses how
community. And with this in mind, I am able

extemely hard
member of the science lete
science and technology imowledge to their children. Then,
ultures that

othets teach and transmit e
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make up the United States science classrooms.
Ethnographic Analysis _
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rese h. S b W
leﬂmmg lmvu Othefs leaCh Scleme E.nd tcc[mo!ogy, I can add more

ng an ethnographic

technology. BY ‘
understanding to science education’s knowledge base. By ust

d d a holistic approach to understand the community, I have been able to
study an !

address my research questions as stated earlier.

i i nish Mennonite
Entrée is crucial. My family connections with the Oak Knoll Amis

ty easy ty IIIJST. t euo. ked.
commum allowed me access nto thls communi aﬂd lhe 1

: : i i that I
for me a golden opportunity 10 study 2 unique community, one
ak Knoll community. Only

This was

could not pass up. I was 8 participant observer in the O

. .
by participating in this community could [ become acquainted with the value and
Y P _

many of the
belief system that perpefuates this society. Because of my closeness 1o y

a0
community members, a constant balance had to be maintained in searching for the

answers to my questions, but at the same mne I had to respect the individuals who
were sharing with me parts of their lives.

{ have been in the Oak Knoll Amish Mennonite community for approximately
five years, observing in the school, the classroom, the businesses, the church, and
the home. Sometimes [ left the community for several months at a time. This time
has been used to reflect on what I have observed. I have visited the school at
different times of the day to get a col;lplete view of daily functions. I have attended
weddings, gucﬁons, church services, and yard sales. Time spent was crucial to a
holistic understanding of how science and technology played out in this community.,

The language these people speak is basically the same as my own English, with
of smattering of German. My key informant has been there to translate idioms. For
example, outsiders (o the community are referred to as "English," no matter what
their race, gender, or ethnicity, l

I had certain assumptions about the Amish Mennonites when .[ first entered the
community. One of my key informants suggested prior to my beginning the research
that [ “knock them off the pedestal, for we are human just like everyone else. We
make mistakes” (Interview, May 1, 1995). I saw values that I admired in this
community, and I envied a simpler lifestyle.

Most everything that [ have written has bheen read by my key informsmt, Paul.
Four of my six dissertation committee members have been to the Oak Knoll Amish
Mennonite community, and all the committee members have given me feedback
during the research process. Each committee member brings expertise in a specific
area of research: Dr. Mafy Atwater in multicultural education; Dr. David Jackson in
technology and philosophy; Dr. Steve Oliver in the nature of science; Dr. Judith
Preissle in méthodology and conceptual frameworks; Dr. Norman Thomson in
im.:ligenous sciences; and Dr. Joe Wisenbaker in standards for evaluating research.
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analyses; in emic analysis, the native informant is also the ultirnate judge of the
accuracy of the constructs and concepts used (Hocking, 1995). The near experience,
referring to the emic perspective, and the far experience, referting to the etic
perspective, distinguish cultural categories. Emic and etic categories become relative
conditions captured by the distinction of a near or far experience as developed by
Geertz (1973). The notion of voice involves both the subject and the researcher
(Hocking, 1993). It is a contimral balance being negotiated between the individual
and socially structured meaning. By éiving more weight to the voice of the
participants, we intrude less on what the community wants to share. LeCompte and
Preissle (1993) believe thét cach of their {the participants’] voices should be
considered in any discussion of qualitative research because these groups legitimize
research and indicate whether qualitative results are relevant, appropriate,
illuminating, and useful. -

My interpretations follow the voice of the participants. Because [ want the emic

1o be valued as much as the etic perspective, [ have chosen to formulate the
implications and conclusions of the study as lessons. learned, as noted previously. I
believe this approach balances the emic and etic perspectives: (a) lessons learned
from the Oak Knoll Amish Mennonite community represent the emic perspective
and (b) lessons learned for the science education community represent an etic
perspective. _

I also ﬁave incorporated photographs into the rescarch as a form of illustration,
Nat only do these illustrate the community, but Hocking (1995) says that the power
of photography helps engage thought, extend the imagination, and underrine the
implicit authority of the written word. Especially when researching a smail religious
ministry, known for a unique style of dress and technology, the photographs
produce for ihe reader a strong v_isuai image.
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Researchers often have to withdraw from the community to be able to see the
forest for the trees. I had to pull away to examine the socizl phenomena created by
the social agencies in the community. This backing up, extension of time, and input ’
from all my committee members with their expertise in different areas helped me to
develop a holistic view of science and technology in this small religious commumnity.

Because of the close proximity of the Qak Knoll Amish Menponite community
to my family home, I did not have to seek external financial support for the study,
This proximity allowed me flexibility to go back to the community when I had
questions. It also allowed me extended tme so thar I did not feel rushed to collect
the data and report back. It also gave me an opporiunity to see the community
during different times and periods of the year. And, importantly, because I did not_
have to account to a funding source, I was able to adjust my study 1o questions
" raised during the process. In a preliminary observation of this community, I found
little science and technology evident in the formal classroom. Becavse of the
technological products I had seen outside the school, I kﬁ;w the leamning must be
transmitted somewhere; therefore, I further researched to see where this phenomena
occurred. | then turned to the community.

Limitatiops o Stud: _

LeCompte and Preissle (1993) view the purpose of research as a search for
knowledge. This perspective then poses the question. “How do researchers convince
various audiences of the worth and legitimacy of their claims?" Some standards
must be used in evaluating qualitative research. In daily decisions, the philosophies,
theories, and methodologies of a researcher are applied, tested, adapted. adapted, or
rejected. The main issue in evaluating qualitative studies is how investigators gain
value in their research in their daily decisions (Lincoln, 19868). A research study can
be trusted if it meets the following criteria: (1) fairness. the balanced representation

of the multiple realities in a situation; (2) ontological authenticity. a fresh,
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that the subjective experience is.not only a source of bias but also a source

of insight and understanding. Wolcott (1995) says that balanced participarion

and distance must be managed. An extensive amount of time spent in the “
field interspersed with periodic absences has allowed me to balance
participation and distance. This, again, is an ongoing process.

4. The etlinographer may not be sure how representative of a larger popuiation
the participants are. The researcher, however, does have a deep knowledpe of
a particular community. The scope of the ethnographic study is distinetive,
being that of a holistic approach. Active involvement in a small community
means that the community teaches the investigator, “This type of learning .
differs from analysis of responses viewed in a detached way; indeed,
ethnography cannot be completely objective (Peacock, 1993). I do not
generalize this study to other Amish Mennonite comnmunities, aithough I may
compare my findings to those of others who study such groups.

5. The pressure for going native is a primary concern for the researcher. .
Therefore, balance must be majntained when the researcher is confronted
with submersion into another culture (Wolcott, 1995). A constant dialogue
with other researchers has helped me matntain my goals and research agenda.

Anthropologists try to control for researcher bias in the following ways:

1. To systematize the research process so that the categories of the system
rather than those of self are predominant. Researchers use questionnaires,
tests, charts for categorizing observations, and concept mapping (Peacock,
1993). { have constantly shown my data, catcgories, and interpretations to
my committee for feedback. They have shared thoughts, materials, and
articles to help me formulate and reformulate my categories.

2. To make personal bias explicit, to introspect openly so that the researcher
becomes part of the subject of research (Peacock, 1993). Through my journal

writing and i i i
m‘xg my discussions with ny committee members, | have trj
eXamine my research bias, . ' T
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because the curriculum is not set up that way. The time the students spend on
each subject is fairly equal. Math probably is more time-consuming.
As for her philesophy of life, she comments,
I am a Christian and love the Lord. My desire is to be more like Him and be a
witness to all that I meet. I want them to see God’s love shining through; I want
to have an expression of peace and joy! Many times I fail in this, but God is so
merciful and gives grace to do better. In this troubled world a life of peace is
invaluable. [ am trying to live in God's presence all day, everyday.... Maybe
this isn’t the description you wanted of myselt?. It's more of a spiritual
description than physical. -
In the following written e.xccrﬁt, both Ana and Harmony describe how students who
enter their school leamn to read:
When the first grade students come to our school, they'do not know how to
read, Some barely know how to write their own name. The first week or so of
school is spent doing some basic cutting, pasting, etc. Very soon we start
teaching the sounds of the alphabet. We do not look at the aiphabet as "26
letters,” but one letter at a time. Since every word must have a vowel in it', we
start off by teaching the vowels. After the vowels have been introduced, we
teach the rest of the sounds. We da not teach them in order like they come in
the alphabet, but rather we teach the letters that are more commonly used in
words: ., s, h. m, n, etc. Letters like g, z, x, etc. are taught more at the end. As
soon as they have leamned the vowels and about two or three of the consonants,
we put.simple three-letter words together. They learn to sound out those simple
words. The longer they do that and the more letters we teach them, the harder
the words are that they sound out. Before they have learned all the sounds for A
through Z. they are able to sound out pretty many words. As soon as they have
fearned the entire alphabet, we teach the consonant blends, diagrams, etc. About
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half way through the school Year they are ready to begin thejr reading books,

The first book is very simple with a lot of the words and phrases repeated.
Along with their Reader is a workbook’ that they fill out with the stories. The
first grade is primarily focused on leaming to read and 10 do math. Those are

the two main subjects that peed to have a good foundarion in order for them 1o

be more successfil throughout the rest of their school years. If they have not

learned real well the basics of readmg and math, they will find school hard for

them. Once they get inta grade three and higher, we bring more attention o

science and social studles, or history. They have science and social studjes in

first and second gra:fe, but that is not their priority. When those Young children
come into first prade, they learn more than just their books teach them, They
can easily pick up their teacher's mood, attitude, etc. They also are a lot easjer
tc brgak a habit of bad temper, bad sport in games, etc. They also can be taught
to excel in areas that they are good in. Even in the primary. grades the main

focus is on reading and math_ - .

The Amish Mennonites stregs these two subjects ali the way through formal
schooling. The principal, Paul, mentions the importance of reading and math as jt s
directly related to the work Place. As with all the other subjects, reading and the
basics associated with jt are taught by rote memorization and repetition.
MM’%

From the beginning, the children st in something they refer to as “offices,”
which resemble the cubicles found in libraries for quiet reading. where |
individualized instmcliorl emphasizes the basic subjects of English, math, science
and social studies. Electives are added in middle and high schools prades, Includ;d
are accounti:fg, home economics, New Testament study, Christian growth, the Life
ut_‘ Christ, basic art, Zeneral business, basic Spanish, geometry, literature, an.imaj’
science, Bible reading, Old Testament survey, Old Testament church, history, health,












59

students complete high school as early as sixteen. This school is not accredited by

the Southern Association of Colleges and Schools, so it sets jts own criteria for
graduation. Students attend school Monday through Friday. School holidays include
a week off for Thanksgiving, two weeks off for Christmas, and one week off for

Easter. There are approximatefy thirty-five children in the school each year.
The children of Oak Knoll Amish Mennonite School complete their formal
education when they have finished their required number of individualized packets

for the necessary mumber of coﬁ:ses- For example, the middle school teacher
completed her formal education at seVBnl.een. The' following school year she began

teaching elementary school. No formal training for teacher education is provided or

believed to be needed. The gotion of education and formal schooling for the Oak
Knoll Amish Mennonites is different from that of public school. The purposes of

schooling for the Oak Knoll Amish Mennonites are 10 instill Christian values in the

students and to train them for work (Interview, March 24, 1995). The students move

at their own pace, so that the teacher becomes more of a facilitator. When a

question arises that the student cannot answer. the teacher and students work

through the problem together until they solve it. The community Se€s Do need for

formal training because the teacher and student work together to leam

simpltanecusly. No lecturing, which would require preplanning by the teacher, is
used. _
Description_of the School Dav

School begins at 8:30 AM and ends around 2:30 PM. Each day begins with a
devorion with ail the students quietly listening to the "thought for the day." When
this is completed, 8 firm tut gentle nod is given by the high school teacher, and the
students file quietly back to their designated rooms.

Students in middle and high school grades, as if programmed, ready themselves

for the day. They begin by opening their learning packets and silently reading to

themse .
lves where they left off the day before. This process continues without

mterr.uption_ and no talking above a whisper is allowed. Students who have a
quesu-on place a wooden red flag in a ready-made slot on their cubicles to get
attcnnu-n. The teacher carefully takes the flag down and places it beside the student
They discuss q.u&sr.ions in a whisper, and then the student proceeds quietly to wark.-
'I'hls pace continues with the only variation provided by students who go up to
podium to self-grade their practice tests from individualized packets :
Ar : inute .
- st::ﬁl::; :l:dhe a fifteen-minute break begins with the ringing of the bell.
. ' ms;elvs by stretching, getting water, and walking outside.
ell is rung soon after for students to remurn to their work, With a nod by the
tea:.:hel.-s, the students quickly get back on task. They all begin quietly and. witho
hesitation. This process continues until lunch break begins. A short pra i
place before being dismissed for lunch. e
Lunchtime, lasting about forty-five minutes, is quite a social ‘gat.hen'ng for the
students. Girls hover together 1o talk of books or activities planned after school. The
bf)ys do the same. It is only the canversation and activities planned that are |
different. Afterward, the girls take turns cleaning off the table. The dishes are few
becau.se paper plates and cups are used. Most of the high school students, includin
the high school teacher, disappear for about thirty minutes to the sport lo::an'on of J
the day berween the church and school. The most popular sport is baseball. Two
teams m:e randomly divided with the high school teacher always participating, Most
of the girls play without shoes. On occasion, if the high school teacher, also 'actin
as umpire, cannot see a -close play, he asks one of the students who is in a positici
to see to call the play. The pame continues unti! the bell sounds. Occasionally, a
game of vollqbﬂl is played in the gym when it is cold or raining outside I::t all
t.h_e students participate in this sport as they do in baseball. The youngér children‘
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participate in chase, Ping-Pong, and talking. These younger children pair up-in

smaller groups and spend more intimate time in conversations.
. The
The students walk back to the school, freshen up, and return to work

is dismi for the
individualized instruction continues until 2:30 PM when school is dismissed for

i k. The
day. Then the majority .of the male and female high school students go to WoIl
have apprenticeship jobs in the community businesses. Some of the

p their mothers

boys typically . -
girls also work in the businesses as receptionists, while others hel

i i hen their
with work in the homz. For the Oak Knoll Amish Mennonite students, W

formal education ends for the day, their informal reducation begins.
Thé Principal and Key Informant . - ) - | -
Paul, my key informant, wears many hats in this community. His leadership

ity i d
ability has entitled him to a position of authonity in the school (as teacher an

i i . He
principal), in the church (as & preacher), and in the community (as a leader)

says of his early life, C o .-
My background was an old Order Amish home until T was nearly eighteen years
Yy

old. I gréw up in a rural farming community. My father had a sheet

metal/welding business during most of my years at home.

In the early 1970s, Paul began working with my grandfather, James. My grandfather
was the connection between the Amish Mennonite culre and my own. Because my
grandfather was 8 farmer, Paul felt a kinship to him. This tie to my gmr’.dfather

easy access into the Oak Knoll Amish Mennonite COMITHUIIITY school.

important to the Oak Knoll Amish Mennonites.

allowed me

Family ties are extremely -
Technology, in the form of machinery, was available to my grandfather.

. a
However, my grandfather lacked funds to buy modern equipment. Paul was and stil
owever,

is in the metal casting business. My mother and I frequently saw Paul patching up
is in

. . m
the hay bailer for one more season of cutting millet to make hay. Paul and my
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grandfather had a very close relationship. Paul describes a com grinder that my
grandfather designed and Paul built:

The com grinder was run by a 1941 Farmall tractor. The tractor turned a belt

which in um ground up the com. Then, the invention pushed ground-up com

into a galvanized steel holding bin that had two metal strips at the bottom,
which would hand-release the com into the troughs of the cattle.

My relationship with Paul has grown and changed. Even though we come from
different microcultures with some values overlapping and some completely different,
we have deyelpped a trusting friendship. After being in the school and community
for two years, seeing Paul as principal and high school teacher, I had to rebalance
my relationship with him. In 1994 Paul was diagnosed with lymphoma He stll
remains high school principal, but he gave up teaching. Paul says of his ten years of
teaching experience, "These were some of the most rewarding and memorable years
of my life. The opportunity to affect and influence young lives was a great
challenge.?

The School Auetion

Once a year the Qak Knoll Amish Mennonite school holds an auction to
supplement its income (see Figure 3.7}). Although the church takes an offering for
the school once a month, this is insufficient to cover the expenses. Many of the
women donate handmade crafts, and the men donate hours of their time and skills.
For instance, this may include an hour of bulldozing work. The auction is always
held on a Saturday moming in September from 10:00 AM until 1:00 PM. Three
hundred to 400 people from &ll around the area attend. A lunch plate consisting of
barbecue chicken, cole slaw, pork and beans, and a homemade yeast roll is sold for
$5.50. Also, 2 bountiful supply of desserts on sale for $0.75 allow people to sample
the culinary».an of the Oak Knoll Amish Mennonite women. Next to the lunch ﬁble

is a special corner for youngsters. Items there include helivm-filled balloons, cotton
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candy, and trinkets. A booth with crafts for sale is found. Handmade quilts are -
displayed around the walls of the auditorium (see Figure 3.8). Ten to twelve quilts
with varying designs and brilliant colors are usually auctioned off for around $500,
with the most intricate designs selling for $1000. One hundred percent of the profit

goes to the maintenance of the community school.

Other Aspects of the School

A limited amount of competition is seen at the school. This is in keeping ﬁ&
the notion of members believing that each individual is equally important. For
instance, no school sporting events or spelling heg_sdtake place. Even WhEIil the
students play baseball, there is no set_ team, no scores are-kept, and there is no
consistent way of choosing the players’ sides. As noted, some of the team mem!:ers
even help umpire. The Oak Knoll Amish Mennonites believe the time on earl-:h is
short, for their main agenda is to get ready for the afterlife. For them, spending
time on competitive spdrs is wasteful. One of the midg_ilf.l ’school students says,‘

We have been enjoying the nice weather by playing outside games like
Prisoner’s Base, Drop the Hanky, Flying Dutchman, Cat and Mouse, and otber:«s.
Our ciass went to Ruth’s store for ice cream a coupie of weeks ago. My favorite

subject is math. Miss Arloa’s class let balloons go with their addresses and zip

codé on them. (Document, February 12, 1997)
- One of the high school students talks of school,

‘School has been in sort of a monotone stage since Christmas vacation. Not
much has been happening around here other than an honor roll trip to [name of
town] Chamber of Commerce. From there they went to [mame of town] afld .ate
at Ryan’s [restaurant] and did some shopping at the mall. We've been enjoying
nice warm weather and have been playing outside games like Prisoner’s Base

and Steal the Stick. We hope the bail field dries off soon, so we can start
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playing softball. Thanks to those that helped dig the ditch in the ball field.
Hopefully, it will help dry it off faster,

Students, regardless of the age, enjoy sports. For them, it is & time of socialization,
especially when competition is not g factor.

One important part of the day for the students is participating in music. Each
classroom takes a few minutes several days a week t0 practice with a volunteer
adult woman from the commumity. All singing is done g cappella. The emphasis on
music'is for several reasons: to practi;e for events at church like Christmas caroling,
and 10 reinforce .through words the values and belief system of the community. The
music Toom is also whercjﬂxe community women work together on their quilts,

Conclusion

This region in which the Oak Knoll Amish Mennonite community relocated is
primarily an agricultural environment. Viability is tied directly and indirectly to the
manufacture of goods and services in this area. The Oak Knoll Amish Mennonites
have reestablished themselves here and have maintained their culture for abont thirty
Yyears. _

As I have previously said, my goal in this endeavor is to add to the
understanding and knowledge of science and science teaching. [ have chosen a
microculture for examination of their concepts and methods of teaching about
Science angd technﬁlogy. An cthnographic approach and methodology allows a
holistic view of the multifaceted school agency and its relationship to the
community,

Because aﬁﬂzropology favors a soft focus, I borrow from this discipline to come
to an understanding of niy questions about science, Peacock (1993) writes,

Lest they perceive too sharply any single object while missing its place in

_ context, z;nthropologists peer broadly, trying to glimpse foreground and

background all at once, even including themselves in the picture. (p. 114)
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ose in this study is to expand our vision of how others see science and

- i ! can we
technology. Only through this vision, by seeing others with broader lenses,

see ourselves, the science community, with a sharper focus.
I now begin my study with focusing the lens to represent a small religious
community. I do this by using wals just like

journal notes, description of school, pictures, and artifacts.

thar of a photographer: interviews,

CHAPTER' IV
THE OAK KNOLL AMISH MENNONITE SCHOOL

What follows is a description of the Ozk Knoll Amish Mennonite School. This
is a representation of how science is taught in this small religious community
school, The narration provides an in-depth view of the process of teaching science
as seen through the eyes and voices of community members including students,
teachers, and parents, supplemented b;r my observations.

The fol.!ow‘i.ng topics are covered in this chapter: the science curriculum, the
science teachers, ine smdehts, modcs.of instruction, and classroom management.
The high school science curriculum consists of courses in physical science,
chemistry, biology, and physics. However, no student to date has opted to take
physics. The elementary school and middle school .sciem:e cu.rricula congist of
general science. This general science increases in detail as the student progresses
through school. The mode of instruction is individualized for each student, and the
courses are organized into units; sighteen secondary units must be completed for
graduation from high school. Classroom management is based on a list of rules for
conduct. These rules are posted throughout the school. After a thorough discussion
of Oak Knoll’s approach to science, I compare it to present day public schooling in
the Uﬁited States.

The Oak Knoll Amish Mennonite school uses the Accelerated Christian
Education Curriculum, Speck and Prideaux (1993) report that this curriculum is-
used in many fundamentalist private schools and home schools. The Oak Knoll
Amish Mennonite science curriculum, as with all the other subject matter curricuia,
is selected to conform with the religious beliefs of the community; specifically, the

curriculum conforms to the community’s interpretation of the King James version of
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the Holy Bible. It is their way of knowing. The difference between publie school
science and that taught at Oak Knoll lies not in the content but in the position of the
Christian Mennonite God as instrumental in each scientific concept explored. Speck
and Prideaxx (1993) found in the area of science that the curriculum is oot in

compliance with accreditation requirements for private schools and is designed

solely for the maintenance of religious conversion. The Bible influences all areas of
community life. All of the typical science subjects, except evolution in biology, are
included in the Accelerated Christian Education Curriculum. No labs or other
reinforcement of ideas are used because the mode, of instruction is individualized as
well as programmed. Typically, the public high school sciénce curriculum consists
of courses such as physical science, biology, chemistry, and physics (National
Research Council, 1996). ’ :
The Public High School Science Curriculum
In the following, I examine the public high school, science curriculum.
High-schaol science students develop the ability to undcx:stand macroscopic
properties of substances previcusly studied as weIll as microscopic structures of
substances, This understanding obligates the student to conceptualize the observable
macroscopic world, the microscopic world of molecules, atoms, and the subatomic
particles, and the symbolic and mathematical world of chemical formulas, equations,
and symbois (National Research Council, 1996). This relationship between
properties of matter and their structures is an integral part of high school physical
science. Laboratory investipation of the properties of substances and their changes
through a range of chemical interactions provide the student an understanding of a
variety of reaction types and their applications (National Research Council, 1996).
Comprehension of the principles of matter can be supported by laboratory

Physical Science

- Physical science (Heimler & Price, 19SQj covers these main topics: physical
science fund-amentals; force and energy; the laws of motion; energy; heat in the
world; machines; solids, liquids, and Bases; classification of matter; atomic structyr,
and the periodic chart: chemical bonds; elements; carbon and organic chemistry- )
solutions; chemical resctions; acids, b;sa, and salts; waves and sound; l'lm-m-y'
mirrors and lenses; electricity and magnetism: radioactivity and nuclea; r:g:;::o :
and en.ergy applications. When I taught physical science, I introduced these mpr::;
and.remforced them with demonstrations and labs. For example, in explaining
:;:mn we- used blocks, pulleys, and SPrings. Another example I used for
o m:;aqons included using dry ice apd helium to explain states of matter,

| Chemistry (Tocci & Viehland, 1996) usually includes the following: the
sc:em-:e of chemistry: matter and energy; atomic strucmrc, periodicity; ch-cmical
€quations; stoichjometry; ionic compounds; covalent compounds; cayses of change;
Eases and condensation; solutions; chemical equilibrium; acids and bases: reaction ’
rate?; elecftmchcmis:ry; and .nuclea.r chemistry. Included in the chemistry ’curriculum
are mv.est:gatious such as finding the Percent composition of hydrates and |
sc-pamtmg mixtures (Tocci & Viehland, 1996). A consumer focus, a section on
sclefu:e, technology, and society, and a historical timejine may be added to the
-cu.rnculum. In chemistry._typical labs were done in my classroom at regular
Intervals. Many of the concepts such as periodicity, chemical equations. and atomi
structure were'reinforced by playing games o making models. ’ c
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Physics

Physics (Murphy, Hollon, & Zitzewitz, 1986) may contain the following list of
topics: the nature of physics; a mathematical tool kit; motion; velocity: acceleration;
forces; vectors; motion in two dimensions; work. energy, and simple machines;
energy and thermal energy; states of matter; waves and energy transfer; sound;
light; reflections and refraction; mirrors and lenses; diffraction and interference of
liht; smatic electricity; electric fields; current electricity; series and parallel circuits;
magnetic fields; electromagnetic induction; electric and magnetic fields; quantum
theory; the atom; solid state electronics; the nucleus; and nuclear applications. A
laboratory manual is provided, to match activities to text material {Murphy, Hollon,
& Zitzewitz, 1986). Physics labs to demonstrate concepts are complicated and
costly. Schools have limited budgets to purchase physics equipment to demonstrate
or use for one lab for one year. The lack of labs cause the teacher to become very
creative. However, labs involving mirrors, lenses, souda\}ighL, and simple circuits

can easily be used and reused in many activities.

Biology
In high school, students’ comprehension of the concrete knowledge of biology
is expanded by adding more abstract knowledge and more comprehensive theories.
These inclide the structure and function of DNA and evolutionary theory (National
Research Council, 1996). The National Research Council explains the importance of
understanding life science:
Because molecular biology will continue into the twenty-first century as a
major frontier of science, students should understand the chemical basis of life
not only for its own sake, but because of the need to take informed positions

on some of the practical and ethical implications of humankind*s capacity to

manipulate living organisms. (p. 181)
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The general biology curdculum (Bioiogical Science, 1992} also has standard
topics: the web of life: populations, communities, and ecosystems; matter and
energy in the web of life; continuity in cells;’ continuity: through reproduction;
continuity through development; continuity through heredity; continuity through
evolution; ordering life in the biosphete; prokaryotes and viruses; eukaryotes:
protists, fungi, plants, and enimals; the hwman animal: food and energy;
maintenance of internal environment; coordination; the flowering plant: form and
function, maintenance and coordinaﬁox;, bebavior, selection, and survival;
ecosystems of the past; biomes around the world; aquatic ecosystems: and managing
human-affected ecosystems Features (Biological Science, 1992) may include
articles on famine in Africa, the cheetah on the way to extinction, or biological
anthropology.

In recv;nt years, the public school has seen changes in modes of instruction and
the use of themes such as a unit on tropical rainforests (McConnéy, 1994). The core
of such a unit is investigating a simulated environmerital problem--requiring
students to develop elternatives and then decide on a solution, having explored the
class activities and discussions pulling from both the physical and biological
sciences (McConney, 1994).

Oak Knoll School’s Science Curricﬂum

Science is an attempt o understand the world around us. These An'ush
Mennonites accept secular science as a way of knowing only to the extent that it is
consistent with their religious convictions, For example, DNA replication is studied,
but only within the understanding that God's hand created DNA replication. Science,
for the Mennonites, is a list of facts from the literal translation of the Holy Bible, an
explanation for creation, the great flood, and their other significant stories (see
Flgures 4.1, 42 4.3,4.4,45, 4.6, and 4.7). Many Amish Mennonites may be
considered theistic evolutionists. They believe God explains the why and science
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idea of theories is discussed in the Accelerated Christian Education Curricufum
(1992):

True science will never contradict the Bible becanse God created both the
universe and Scripture. Some scientists may, like the early philosophers,
contradict the Bible because their interpretation of their observations or their

philosophical presuppositions are wrong, but the Bible. God's Word, is

infallible. If a scientific theory contradicts the Bibls, then the theory is wrong

and must be discarded... Neither evolution nor Creation can be proven
scientifically. Each is a position of faith. If you believe the theory of evolution,
you do so by faith and nat because of science; ‘In fact, if you believe in
evolution, you must disregard much scientific evidence because it does not fit
with your theory. If you are a Bible-believing scientist who examines both
views in the light of Scripture, you must put your faith in Creation lbecause it

agrees with scientific evidence as well as with what God has revealed to us in

HIS written Word. {p. 9) o
Their God's word is seen as infallible. If a sclenuﬁc theory does not camply with

their understanding .of science that comes from the Bible, it is dismissed. A common
belief of crearionists is that evolution is seen as faith. They are willing to recognize
science activities as testable, reproducible, and experimental, but they deny the
legitimacy of any results. Again, their science must be in unison with the Bible,
Examples from the written curriculum used by Osk Knoll illustrate the
interdependence of knowledge and belief that the secular community typically
assigns to the categories of science and religion. The Accelerated Christian
Education Curriculum (1992) discusses evolution this way:
Evolutionists attempt to demonstrate that life evolved from lower forms of life.
This is their academic justification for their unbelief and refusal 1o bdw their
knee to the divine, righteous Authority and declare obedience to Him....God
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fashioned every living thing perfect and complete without relying on “ itive

ancestors” to complete the job. While the Bible and men’s theorjes often

disagree, scientific facts and evidence always agree with the Bible. (p. 30)

In chemistry, the integration of science and lreligion is more complex. Chemistry is
gererally taught in abstract rather than concrete terms. Text is usually separated
from the proverbs. For example, when students study chemical reactions, they also
read a proverb in the upper left corner of the page entitled “Wisdom.™ It reads,
“Even though there are limiting factors in chemical reactions, there are no limiting
factors in the pewer of Almghty God™ (Accelerated Christian Education Ioc., 1992,
p. 30). This illustrates that in both chemistry and biology the Oak Knoll Amish
Mennonites, consistent with the Accelerated Christian writers, believe that Christian
values of creationism and their God's creative hand not only set things in motion
but also continue to steer all of life's changes. They also believe their God makes no
mistakes—~as suggested when their textbooks discuss damaged genes. They believe
their God is the supreme being.

One of the chernistry units involves learning about the periodic chart of the
elements. In the middle of one of the sets thar contains the words “metal hydride,”
“binary,” and “hydrocarbon,” appears the word “noreprinephrine,” a hormone that is
4 tranquilizer and a neurotransmitter. Norepinephrine is the only reference to a
medici'nal drug in this particular learning packet. What does this inclusion suggest?
References to medicinal drugs are few and far between in other chemistry and
biology learning packets. The Oak Knoll Amish Mennonites use and respect the
sgcular medical world. They want their children to be introduced to terms
superficially so they can recognize the medicine, if, for example, a doctor prescribes
such medication. Medicine is regularly used by the Amish Mennonites. In many
cases, the Oak Knoll Amish Mennonite individuals combine herbal and secular )
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medxcme However, no evidence of this common practice, except an occasional
word of medical terminology or definition, is found in the science corricutum,
The following passage is taken from the biology activity packet. It discusses
the transmission of the creationist theory and attempts to disprove evolutionist
theory:
The Bible states that God created all animal life complete—whether simple or
caomplex. Evolutionists refuse to believe this simple wwuth. Evolutionists will
continue to search in vain for nonexistent fossils of ancestors of invertebrates
and other animals to wy to disprove God’s wp;;l. Evolutionists attempt to
demonstrate that life evolved from lower forms of life. (30-31)
For the Oak Knoll Amish Mennonites, this passage suggests the scientific
cormumunity’s academic justification for their disbelief in creationism. Thercfore, the
scientific community is on a pointless search for the true origin of life.
Likewise, in the following an excerpt from the biology curriculum presents the
concept of genetic alterations (Christian Accelerated Edu;::tion, Inc. 1992):
In this life, God allows some children to be bom formed differently because of
changes in the penes.... Genes were created by the wonderful Creator who
made all things well. God made genes very stable and dependable. Thc‘y
faithfully do their jobs without mistakes. Sometimes, however, a change takes
place in the structure of the genes. This change, or alteration, can be caused by
many things such as an invasion of the cells by a virus or a chemical, or by
lzck of nourishment to the cells. (p. 51).
The passage reveals a conflict of thought about how genetic mutations arise. The
Amish Mennonites are willing to recognize that changes do take place in genes,
causing penetic variation. However, the Amish Mennonites interpret this variation
differently. The Oak Knoll Amish Mennonites believe their God makes no rnistakes.
For the Oak Knoll Amish Mennonites, a child who is born with a genetic deficiency
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suck as Down's Syndrome or Klinefelter’s Syndrome is seen as a special gift from
God. The person is treated with extra care by the community. The science
curriculum that supports such views is guided by the teachers in the classroom.

The Teachers

In the following interviews the Amish Mennonite teachers Mark and Paul ralk
of a plethora of issues including their philosophies of science, technology, discipline
in their school, values and beliefs, and religion among the Amish Mennonites ‘and in
the secular world. Mark’s and Paul’s id::as provide & glimpse of the type of
philosophies abaut science prevalent among individuals in the Amish Mennonite
community. '
Paul

In my first interview with Paul, we discussed his teaching, his science
curricnlum.r and his philosophy. He says science is “that which reveals His
creation.” In another interview, Paul discusses applied science or .teclmology:

Whethér we are involved in agriculture or anything, it has become more

scientific. That it is well for our students to know about things like nitrogen

that they need in the soil and for things to grow. And they need to know abotit

some of the medicines that they will use for their cartle. They need to know

about hybrids an_d improving their breeding stock. They need to know these.

You know, in the past it wasn't so important.
This view contrasts with the messages in the biology science curriculum. Paul sees
the technological importance of science when applied to the economics of chemical
and gcnctic improvements. His comments show how technology justifies science in
the community. Paul couﬁnms by giving other examples of practical technology
issues thar, agam, stress technology’s economic importance to the Oak Knoll Amish

Mennonites: -
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You need to work on something that we don’t know for sure. Like, why is it

that pecan trees don’tbear heavy crops each year. {In general] apple trees do,

orange trees do, they consistently bear year after year the same big crop. The

students have to understand some of those things. If you are building a wood

stove today, you need to know such things as BTU emissions standards.
Understanding the practical side of science is imperative for Amish Menronite
economic survival. The genetics of crops and guidelines for BTU emissions
standards are deemed important information to know.

Among the sciences Paul has a special interest in astronomy. He notes ihat he
has been interested in the subject since he was a small child. The following are his
thoughts on the Hubbell telescope:

A number of various different scholars have decided how many stars there are.

Today we are saying that the Hubbell telescope can’t count thém [the number

of stars]. It is said in Jeremiah, “As a host of heav:g\[the number of stars]

cannot be numbered.” We have been saying that there were 1000, but it's closer

to 1600.

Paul explains that the Hubbell telescope cannot be used to document the number of
stars. He suggests instead to look at the book of Jeremiah for the answer. Paul sees
secular science often as being pointless. He alludes to the waste in designing a
Hubbell telescape when information about the number of stars is already found in
the Old Testament. Again, this “scientific fact” that he shared comes directly from

his Bible. .
Paul continues to discuss what he knows about the water cycle and the shape

of the earth with Biblical references: .
Yes, it wasn’t long [ago] that we discovered that the water runs downstream,

goes out in the ocean, cvaporates, and goes to the sky. Then it comes down
from the sky in the form of rain. Okay, it says all water runs into the sea. Yet

the-sea is not full. Unto the place from whence the rivers come that they retr.n-’::S
again. All things are full of labor. Man cannot utter it. The wing goeth toward
the South and turneth around about unto the North. But for a long time, they
would fall off the earth. Job says, “Wﬁat he maketh smal] drops of water, 1o
be poured on rain according to the vapors there of clouds which the clouds'do
drop and be upon man abundantly. This js the cycle thing again."
Paul believes that all scientific quesn‘c_ms are answered in scripture. He sees [arpe
questions such as the water cycle explamed, however, be does not discuss th:rg
mechanism behind the larger answer. For example, he does not use the term
“evaporation,” “precipitation,” or “runoff » lnstead, he sees his God controlling the
wiater cycle and cites the book of Joh that says God made the raindrops and pours
ram on the earth "wpon man abundant]y. "
Mark
I asked Mark about the relationship between science and te-:‘:hnology. He
explained that '
[ do not see it totally detached from science, bu.t there are some of our people
that view technology as an evil. I think that if you went across the broad
spectrum of Amish Mennonites, everything from Amish to Mennonite, you
would find a very diversified peOplé. As far as technology, they find ways of
accomplishing things that make You sit back and marve] ar times. I have a
computer that [ use personally at home; in fact, [ just did all my taxes. I do
word processing, all my Bible study. Some of my people take a position of no
cotnputers, even for. business, and others just limited to business. Videos are
the same things. Computers are something that I am promoting, especially [for]
the studepts. I'see that as something that all of oup businesses, most of the
_ businesses in our church, already are usi.nﬁ a computer. So the students shou'ld
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be familiar with it. They will pick [it] up on their own, becanse I had to read
and play with it, so [ became familiar with it.

Like Paul, Mark sees technology as related to but not the same as science. He
explains that some Amish and Amish Mennonites see technology as “evil™;
however, he sees technology as neutral. Mark values the use of technology. He, like
other Amish Mennonites in this community, devises a way to filter the technology
into the community and mentions incorporating computers in the school:
We are considering changing our reading program, because our's is outdated.
We are thinking about putting it all on computer We could have it score their
vocabulary and cnmprehensmn. It moves them on to the next level.
Mark sees computer technology as benefiting the student He considers computers
as being important to the reading program and useful for time management. He
talks about the relationship between science and technolopy:
In my earlier years in teaching, I taught science in 1978 out of [a] textbook
called God’s Orderly World. What that was showing the students [was] that

there was a Creator that put it all together, so the Periodic Table of Elements
" were [sic] structured like they were. Everything has an order, so He could
predict that there were elements there, instead of a chaotic system that fell
together. 1 would see God as the Creator and science as the study of the
Creation, which is confirmed, then, by scripture. _

Most of our psople see science as nature and actualities. They differentiate
between science and technology. My definition of technology is taking that
which we have at our disposal and organizing it and structuring it and coming
up with tools or means or techniques to help us accomplish what we want to
accomplish.

Mark is creating his worldview from the complexity of the refationship between

science and religion. His God sets everything in motion. Therefore, science is seen
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as the mechanism to put “nature” into motion, Mark suggests this can be proven by
the Bible, He uses the periodic chart as an ex;:mple of God-made order. Mark sees

this order in opposition to a chaotic system of existence. Like many Oak Knoll
Amish Mennonites, he sees technology as using what is available and organizing it
to produce tools to help accomplish tacks.

Because science and technology were the central focus of my questions, most
of the teachers’ commentaries had to rdt: with science and its relationship to religion
and technology. One position the Oak Knoll Amish Mennonites constantly
emphasize is that science comes from their religion, cannot be questioned, and is a
matter of faith. Again, reﬁgiom faith guides the teaching of science and controls the
curriculum taught. The values and belief system of the Oak Knoll Amish
Mennonites are embedded in each lesson at each grade level.

. The Srudents

Also representative of the thoughts of the Oak Knol! Amisl"l Mennonites are the
high school students Rod and Marshall. An interview with these two young men
gives insight about students’ thoughts on issues of science and technology. Both of
the students are presently atending Oak Knoll Amish Mennonite community school-
'I'hey both agreed to be interviewed. I picked Marshall and Rod up from school, and
we drove to have an afternoon snack st the local McDonald's restanrant.

Marshall is biracial. He was adopted by an Oak Knoll Amish Mennonite
couple along with four other biracial children. Rod’s father Sam and I attended the
same church and high school. When Sam was in the eleventh grade, he became very
discouraged with the Presbyterian church, He started attending the Oak Knoll Amish
Mennonite church and soon became a member. He later married Ana, and they have
four sons and one daughter.

. In the following conversation, Rod and Marshall talk with me about some o.f
their thoughts of the future:
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DENISE: What are you going to do when you finish school?
ROD: I'll help my dad on his mason job.
MARSHALL: I don’tknow. Find a job somewhere.
DENISE: Do you think you want your own business when you grow up or do
you want to work for somebody else?
ROD: Work for somebody.
MARSHALL: The way my dad has it right now, I probably won™t have my
own business. He’éthe mason, He works for a contractor.
A predominant characteristic of the Oak Knoll Amish Mennonite community is that
children have a sense of security and certainty about their future work. Job
placement is not a worrisome issue. In this community, the responsibility for taking
care of the youth, spiritually, personally, and professionally, belongs to the elders.
The ownership of a business is not a concern to these two students at this phase of
their lives. The reassurance and the comfort of the nurture %iven by community
mernbers to these students are always present. Some of tlns nurturing is modeled by
the children with their pets: :
DENISE: If you had a cow for a pet, could you kill that animal fér meat?
ROD: If it'smy pet, | wouldn’t. But if it was diseased or hurt, I would kill i,
1o take ir out of its misery. If it don’t have no disease or anything, I

wouldn't.
MARSHAILL: | don’t name my pets, but if I had a cow, then I might would

eat it.
One of the Oak Knoil Amish Mennonites’ basic beliefs is that God put animals on
earth for hurnan vse. This idea has been transmitted from generation to generation,

However, the value of the relationship between the animal and the child overrides

the value of domination of animals.
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Rod comments on the teaching style used in his classroom: "I don't like it....

English is just boring.... It can hardly be taught differently.” One reason the
studemts see English as boring is that it is taught by repetition. The students see no
other way than to teach by repetition. They are accustomed to this instructiopal
.style. Marshall says, “We have it in books; it can't hardly be taught any differently.”

When Rod talks of science, he sees the same problem: “We study gravity and
stuff like that. But, it isn’t something that I think about™ The students see no
connection between what is taught in ;:lass, “gravity and stff like that,” and real
world applications.

The following is 2 dialogue in which Rod and Marshall speak of their belief in
creationism:

ROD: It's impossible for anything else besides Cmaﬁoﬁsm. God created it.

DENISE: What about you?

MARSHALL: Yeah, God created swff on each day and that’s how it came aut.

ROD:;Biology tells us about the animals and smuff.

Any other possibility is dismissed by these two students. The discussion is ended.

Rod reflects on the limitations of technelogy in his community. He says when
he hears a radio, “I just tume it ou.” Then we laughed becausé 2 radio was playing
in the background of the restaurant. Rod says the Oak Knoll Amish Mennonites do
not prohibit computers, “just the lntemeL" If access to the Internet were allowed
into the community, then children might be exposed 1o secnlar values.

[ asked Red to define “technology.™ He said, “I don’t know how to say it. A
make up of things.” I asked Marshall. He said, “I don't know." The students’
responses to questions about technology are very limited. Technology appears to be
peripheral to their lives. However, the businesses in the Oak Knoll Amish
Mennonite commumty have an abundance of technology, such as cumputcrs,

facsimile machines, and photocoplets
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Then Marshall and Rod talked about their values and beliefs. Marshall talked
about his family. He said, “I want to stay close to the church and family.” Rod said
that his strongest belief is “that God will come back and we need to be ready for
that” The core values, religion and family, are perpetuated in the children. These
values appear to make the young teenagers feel they are protecied. This enables
them to be nurtured. The belief in the “second coming of Jesus™ is one of the core
concepts that holds this community together. ‘

Science and Its Relationship to Technology in the Oak Knoll
Amish Mennonite Belief System
To reiterate, representing the Oak Knoll Amish ]&dennonite community view of
stience is the Oak Knoll Amish Mennonite elementary teacher who defines science
as “God-made things” and technology as “man-made things to make life easier such
as computers” (Interview, Aprit 10, 1995). Paul says science is “that which is

proved by the Bible” and technology is that which “takes what science reveals and
makes life useful” (Interview, April 10, 1995). In the Oak Knoll Amish Mennonite
science. If asked the basis of their understanding of science,

community, religion is
the Amish Mennonites would plainly respond: “faith.” To maintain this “faith™ in

their culture, the Mennonites transmit values through all aspects of their lives
including school, social settings, the home, the workplace, and the church. These
values are instilled early in the formal school setting by the type of science
curriculum chosen by members of the school board These values are interwoven
through the entire science program including biology and chemistry.

For the Oak Knoll Amish Mennonites, science is a way of understanding their
world, but it can only be one way, consistent with their religion. it cannot be
questioned because doing so would be questioning their faith. On the other hand,
technology is seen differenty. This community requires economic stability to

sustain itself, Economic stability is dependent on markets and resources from .
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outside the community. Because of their dependencies on technology for economic

swbility, the Oak Knoll Amish Mennonites see technology as separate from science
They use many ways of knowing to develop new technologies or reconstruct
existing technologies. Their view of technology is- instilled early, beginning in the
school. It is transmitted by teaching students that technology can be evil when not
used for their God. This view of technology is exemplified by the students baving
no computers, videos, or televisions. ‘In other words, the Oak Knoll Amish
Mennonites attempt to model what they teach about technology. The elders know
this must happen early in the stages of children’s development. The clders attempt to
protect the students and shelter them, so when they are exposed to secular
influences, they make appropriate decisions.

The Made of Instruction

The mode of instruction used for teaching .science is individualized. This is
similar to other models used in home schooling and Christian sr;hools and is the
teaching miethod used for all subjects and all grade Iéi'els. The students work on
f'.ndividua]ized learning packets at their offices until all work is compiete. A self-test
1s taken prior to the unit test. Then the student is tesied on the material with an
instrument provided by the Publishers of the learning packets and administered by
the teacher. The student must correctly answer 90% of the test before proceedihg to
the next learning packet.

I was particularly interested in chemistry and biology. Because | have taught
public school chemistry, [ wanted 1o compare the Oak Knoll Amish Mennonite
f:ummunity’s methods ot_‘ instruction with those of the public school. I was also
mterested in studying the biology material to see how the creationist approach and
evolution thepry were handled. The following is an e:{cerpt from my personal
Jjournal;
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How strange to see in the middle of a list of “water and its elements—physical
properties of water” such statements as “Man is God’s ultimate Creation™ next
to a statement that water covered more than 70% of the Earth’s surface....In
my experience students have much difficulty with chemistry because of the
abstraction. It would surprise me if Amish Mennonite students had & deep
understanding of chemistry. This is consistent with my perception of high
school chemistry students in the public school.

Afier teaching in public school where the line is so carefully drawn between
science and religion, I was thrown off balance bemng m the Oak Knol! Amish
scieace classroom with a bleudillzg of science and religion. However, I was not
surprised about the lack of profound understanding of chemistry because it is so
abstract and difficult to be reinforced without visuals, experiments, or
demonstrations. The material covered in the 1114 Activity Packet of scienc.c--the

first two numbers representing eleventh grade, the second two numbers representing

the unit, in this case, fourtzen—is comparable to the information from the curriculum

in a public school program. The following are some examples of the main topics

covered: physical properties of water, chemical properties of water, electron dot

configuration, polar and nonpolar covalent bonding, ionic bonding, characteristics of

hydrogen, oxygen, nitrogen, sulfur, halogens, and noble gases, and references to

brimstone in the Bible. Biblical references are interspersed from sentence to

sentence. For example, one fill-in-the-blank sentence reads, “Because helium
molecules contain only one atom, they are monatomic molecules.” The next -
fill-in-the-blank sentence reads, “Walking with God should be a Chrisgan’s top
prioritv.” The rote memorization style of learning by each student makes teaching
the complexity of chemical behavior difficult. Chemical concepts are more abstract

than concreta (Nétianal Research Council, 1996). For example, students cannot see

the chemical mechanisms causing the reaction to happen; they can see only the
results of a chemistry experiment. '

I also question how much of this information is carried outside the formal
classtoom into the daily lives of the Oak Knoll Amish Mennonite students, From
my understanding as a teacher the lack of labs, field trips, experiments, or
demonstrations compounds the problem of understanding chemistry for each
student. In the public school, chemistry !lectures and discussions are usually
followed by hands-on reinforcement of the concept. This is not the case with the
Ozk Knoll Amish Mennonitgs. They use only rote memorization in curricnlum
testing. The model cncouragres the transmission of unchanging values and a stable
belief system, but has limitations for conveying what we know about the dynamic
interrelationships of the natural world or how our knowledge is developed.

Anotherl science educator accompanied me on ane of my visits to the school.
The following is an excerpt from the fHeld notes that she recorded. Sarah shares her
thoughts: ! L

[ am astounded at the austere silence of the classroom. The silence is only

interrupted by whispers of the instructors assisting students at their carrels. The

room is large, and yet much individual activity is being carried on. The room is
divided with younger children on the other side with [the high school teacher).

[ notice many more boys than girls. There are centers in each section of the

rcoms where a couple (1 to 4 students) carry what appear to be thejr

workbooks....They must be checking their own work. Students move freely to
and from the center as needed. I don’tsee student-to-student interaction, only -
instructor-to-student iﬁmraction.
At one point I observed as Sarah picked up a biology textbook. Paul immediately |
showed _her a booklet from the new biology program. Sarah put down the textbook

0 get a closer look at the program, and Paul immediately remmed the book to jts
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shelf. Paul is extremely protective of the cwriculem taught, which may possibly
explain his reaction in promptly showing Sarah the new biology program.
Discipline
The rules for student behavior are established early and are consistent in all

classrooms (see Fipure 4.2).

Qak Knoll Mennonite School
Leaming Center Control

1. Only Self-Pacs may be taken to the scoring table.

2. Score Keys may not be removed from the sconng table without
permission, \

Work all activities and score Self-Pac completely before taking the self
test

4. The SUPERVISOR must initial the Self Test before the student may take
it.

Ll

Take only a pencil and eraser to the testing table,
6. Smdents must raise hissher signal to acquire SUPERVISOR assistance,

7. | Keep your Goal Chart and Student Achievement Chart on display at all
{ times.

8. | Students are not permitted to take resource books home without

permission.
9. Students are not permitted to communicate or leave their offices without
permission.

10. | Students must get permission from the SUPERVISOR, rather than the
monitor to leave the Learning Center.

11. { Turning around in office repeatedly is not to be permitted.

12. | Any damage to school or church property shall be paid for by the
offending student.

13. | Supervisors’ desks are off limirs to students,

14. | Do not bring matches, knives, guns, radios, or cassette tapes to school.

15. | No chewing gum permitted in the schoolhouse or anywhere on the school
grounds.
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All personal items and réading materials must be -

' | SUPERVISOR.

17. | Offices are assigned and changed only by the Sc

18. | Offices are private. Please respect the privacy of others.

19. | Students are not to sit on offices.

20. | Keep offices clean. Do not mark offices or books.

21. | Students must stay on and around school boundaries. Do not enter the

| church house or the green building without permission.

22. | Sitting in vehicles and riding bikes while at school is prohibited.

23. | Violations such as quarreling, fighting, cheating, copying answers from
score keys, or stealmg is not permitted. P

24. | Foul or profane la.nguage is prohibited.

25. | No scuffling or excessive physical contact between boys and girls,

26. | Disrespect for authority is not permitted.

27. | No throwing of hard objects that can be harmful to others (i.e. sticks,
stones, and pine cones). .

28. | Students must abide by school dress code.

29. | No griping. .

Demerits and Detentions

A student will be given a demerit and detained 10 minutes of break time for
violating one of the above rules. Three or more demerits in one day results in a

detention the following day.

3 demerits = 20 minutes detention
4 demerits = 30 minntes detention

1| 5 demerits = 45 minutes detention
6 demerits = 60 minutes detention

Figure 4.2, A listing of rules for the students followed by a list of the

consequences for students’ failing to adhere to the rules. -
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Students’ behavior is a specifically manipulated form of control. Even the title
"Oak Knoll Amish Mennonite Learning Center bontrol" uses the word “contnl.” If
a rule is broken, demerits are given and swift action is taken, The number of
demerits dispensed depends on the severity of fhe offense. Paul explains that if a
student continues o break the rules, a parent is then called in and is required to deal
with the issue. The patterns of controf are comsistent in every agency of the
community, not just the school. The schaol is only one example of such
reinforcement and restraint. These resua}nts teach the parameters for behavior and
reiterate the values sought by the Oak Knoll Amish Mennonites, The greater saciety
also deals with this issue of control. Every community is responsible for providing
parameters for its children. This Protocol permits the children to know the limits of
pemissible conduct, to feel Secure, and to know how to act in socjal situations. OfF
cowrse, the Qak Knoll Amish Mennonite students break rules just like other
students. If there is a severe infringement of the rules, the parent i.s immediately
called to the school, marking a specific difference from public school practice. The
parents and the teachers work very closely together to deal with issues of discipline.
Summary
The preceding chapter set the stage to introduce my research. A combination of
the data collectiun, analytic induction, ethnographic analysis, and limitations of the
study presents the lens from where my study originates. The general setting lays out
the opening scenes of the school and community. This setting encompasses general
Perceptions of teachers, instructional procedures, a typical day, the principal and key
informant, the schaol aucuor:, and other aspects of the school. Specially, science and
technolopy are snidied.
Much of lhe science and technology leamned in the school is interwoven with
the values and behef systems of the community. The school mirrors the community

and therefore becomes: an extension of the church. School science focuses on a
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historical account of God and the way he created and maintains the earth. In a more
holistic representation of the community’s science and technology, the walls of

education must also encompass the businesses where much of the science and

technology are used.

CHAPTER V
THE LINKAGE FROM SCHOOL TO COMMUNITY

As noted previously, I began with a study of science and technology in the
school. I soon learned that understanding science and'technology meant tracking
them into the community. Technology is the link that connects the formal science
instruction of the school to the science applied in the community. The Oak Knoll
Amish Mennonite school in the Oak K;loll community supplies part of this link by
endorsing apprenticeships offered by the community businesses. At first, I observed
limited use of technology ini the science classroom and the school.

Many definitions of technology are used (D. Jackson, personal
communication, June 7, 1993). I had a limited vision of technology, considering it
as only physical objects. In studying technology among the Oak Knoll Amish
Mennoru'tes,l I had to move and reorganize my thoughts and consn;uct an alternate
definition of technology. In my science education I was familiar with several
definitions. The word technology has different levels of meanings. First. at the
most basic level, technology does refer to sets of physical objects—to cars,
computers, or lathes. Second, technology refers to human activities, as well as to
objects. Steelmaking includes what steel workers do, as well 2s the furnaces they
use (Makenzie & Wajcman, 1985). Third, technology refers to what people know as
well as what they do (Layton. 1993). Technological items are useless without the
know-how to use them. repair them, design them, and make them (Mackenzie &
Wajcman, 1984). Studying technology only becomes problematic when we expect
the definition of technolog& to be uniform. All humans develop and use technology,
but technology varies from culture to culture. Thus, a reevaluation of the potion of

technology is needed. In this chapter, I discuss the relationships of technologies and
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community businesses, technology and the church, and technology and
apprenticeships. For each, I discuss the traditional Oak Knoll Amish Mennonite
thinking as well as their modemn adaptation of it.

Community Businesses and Technology

The Oak Knoll Amish Mennonite businesses must be flexible enough to
adapt to a competitive business world. However, the businesses are controlled by
the doctrine of the church. Even in earlier times, the implementation of technalogy
was balanced with accountability to the Oak Knoll Amish Mennonite’'s God. This
thinking requires a careful balance of religious ideql?gy and economic priorities.
Traditional Thinking -

The traditional way of thlznking about technology is still followed in many
Amish and some Amish Mennonite communities (Enterview, November 10, 1985).
In contrast, secular socie-ties have developed powerful technologies and a certain
way of thinking about technologies. Langin (1993) suggests that technological
development is a driving force for social change as well as iﬁc central component of
power politics. For many individuals in the secular world, the way of thinking about
and usage of technology represents this economically practical application of
science.

In contra#t. the Old Order Amish emphasize a relationship among earth,
God, and self. The Old Order Amish tend their fields with horse-drawn machinery,
rejecting tractors and modern mechanisms. The Oak Knoll Amish Mennenites do
use modern machinery. Even with modern machinery, the Mennonites favor
simplicity over complexity. Therefore, given the choice of a modern air-conditioned
tractor or an old model tractor, the Oak Knoll Amish Mennonites choose the older
model because an *idle mind is the devil’s workshop.” The more physical the labor,
the .less leisure time that community members have, Leisure time is seen as an

opportunity for mischief. The reasoning is that the
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Machines produce no manure...manure is recyclable, fertilizer for the soil.

Land ought to be treated and devcloped.su that parents can face future

generations without shame for what they have done to the earth. Thus they

have a sense of working in partnership with God, subduing the earth, with
accountability to God and their community--past, present, and future.

(Langin, 1993, p. 56)

Similarly, Ozk Knoll Amish Me{monites view technology &8s a practical
application of science but completely separate from scientific theory and ideology.
Technology and its uses separate the Oak Knoll Amish Mennonites from the rest of
the world. Technologies and their adoption or rejection can cause disagreements
within an Amish Mennonite community. Such an argument led to the separation of
several smaller communities from the main Oak Knoll community over the past ten
years. For dﬁs group of Amish Mennonites technology allows them to take what
science reveals and make life as serviceable as possible for their God {Interview,
April 7, 1994). The Oak Knoll Amish Mennonites believe they use technology to
better serve their God. *

The Oak Knoll Amish cdmmum'ty has for the past thirty years been
extremely selective in adopting technologies. Radios, videotape recorders, Videcll
games like Nintendos and Segas, and television are prohibited. Computers have vmtil
recently been restricted to places of employment. Control is dependent on the values
that are connected to certain technologies. Oak Knoll Amish Mennonites believe
that "we use technology when we can control it, not it controlling us" (Interview,
January 18, 1994). Oak Knoll Amish Mennonites maintain that order in their world
as they know it requires enforcing control over technology. If control is not kept at
all times, then problems, manifest in and surrounding the technology, may enguif

them and change their community values. Their interpretation of technology is that
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risks overinvolvement in the secular world. They are prohibited from engaging in
litigation. Defending a patent infringement may require litigar.iqn.

With the creation of a new design, an important aspect of United States
secular business is to patent the product, prohibiting the design from being used
without the inventor's permission. In 1790, the United States Constitution
empowered Congress to establish a national patent system. This law gave Congress
power to promote the progress of science and useful arts by securing for a limited
time to authors and inventors exclusive right to their respective discoveries
(Kingston, 1990). The United States Congress enacted the patent law protecting
new, obvious, and useful inventions. This protection. !5 for machines. devices.
chemical compositions, and manufacturing processes. Congress also has enacted
intellectual property regimes to accommodate a technology’s peculiar features. This
is an aspect of the treatment of technology that these Oak Knoll Amish Mennonites
tend to reject, - : : . '

Economic pressures and constraints mther.than the .:esire for progress or
enormous financial gain encourage Oak Knoll Amish Mennonites to see technology
as separate from science. Community members adopt new technologies or
reconstruct existing technologies. For instance, the double stapler and the electric ice
cream machines were developed through a rudimentary experimental method. These

inventions were seen as efficient technological developments. This inventiveness in
technological development has much value. It aids efficiency. However. Amish
Mennonite communities do vary in their approach to patenting. The less traditional
the Amish Mennonites. the more they are apt to apply for a patent. [ interviewed
two such individuals. I thought by contrasting the conservative, middle-of-the-road,
and liberal Mennonites, it would, in general, reveal the slow progression of
modermization of the Mennonites. One business owner named Matthew represents a

middle-of-the-road Mennonite, and another named Kim represents a liberal
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Mennonite. Matthew attends the Silent Pines Amish Mennonite church that allows
radios. It is fifteen miles from the Oak Knoll ;:ommunity. Matthew says he would
Procure 2 patent if the invention were to be distributed outside the Amish
Mennonite community. He sees .a patent both as conflicting with his religion and as
not conflicting. Matthew compartmentalizes this jssue by saying he would not
procure & patent if the invention were used only within Amish Mennonite
communities where patents are prohibited. However, if the invention were used in
the secular community, then he would! deem it necessary to protect his economic
interests. Matthew says he knows of two patents owned by Qak Knoll Amish
Mennonites—one is the New Holland hay baler and the other is a patented turkey
call invented by his cousin in Colorado. His cousin sold the plans to a company to
mass-produce the turkey call.

[ also spoke to Kim, who is single and has owned and opemted a restaurant
for 23 years. Kim considers herself a liberal Mennonite. She did attend the Oak
Knoll Amish Mennonite Church; however, she left and ook with her only those
values and beliefs she found helpful in her life. Kim has’ blended the Mennonite and
secular world together. For instance, she has a television in her home. She said the
United States government, its organization, its problems, and its participants’
personalmes fascinate her. Kim sees patents as necessary o provide security for her
business, Shc says that her protection would probably not include patents on
machines, but a form of protection on her recipes. Kim says, "We need to protect
ourselves more.”

Kim and Matthew have constructed more liberal solutions to handle
technology than most members of the Oak Knoll Amish Mennonite community.
They have incorporated use of some of the secular laws 1o protect themselves

agz_iinst such hazards as liability, infringement, and theft,
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The Commumty Church and Technology

The church elders are the representative voice for the congregation in
deciding what technologies are allowed in the community. One elder rotates on the
school board every year, and the board disseminates these decisions and other

traditions to the school.

Traditional Thinking
The strongest held of all beliefs have to do with religious teaching. These

values and beliefs reflect the decisions community members make. These decisions
are more strongly held in the church and are perpetuated through the extended arm
of the school. If some questio:lt arises about, for cxéx;Jple, changing the use of musiﬁ
in the church, more often than not, tradition prevails. )

Emergent Thinking '

Andrew Brubaker, a friend and guest speaker of the community church,
reinforces and exemplifies the Qak Knoll Amish Men.nor_lite ideology. Brubaker was
chosen to give guest sermons by a small planning cnmmiﬁ;; from the church
because he represents their views. [n a recent sermon at the Qak Knoll Mennonite
Church, Andrew Brubaker commented about the ideological value c&‘ technology in
the community:

Is technology moral? Is there something about tectmology that has a way of

taking over? Is there something innate about technology that is evil? Is it as

some have suggested the modern Babel? Maybe the reason that man
discovers and invents is that man is made in the image of God. Part of that
means having his creative impulse. The reason that the West has developed
technology is because of the Judeo-Christian base that has shaped our
thinking. If we go to Scripture, there is nothing specific about technology.

Technology in itself is neithef evil nor is it good. We are under no obligation

to use ir. We should not be critical of those who choose not to use it We
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don’t have to be involved in it. And if technology is not evil or good, then
we are free to use it as long as we do not violate our commitment to Jesus

Christ (Recorded Sermon, September [, 1995).

. Brubaker is speaking directly to the values n.ssdciatcd with a particular technology.

He is speaking for the Oak Knoll Amish Mennonite community and the position the
community takes on technology; this attitude cannot be generalized to other Amish
Mennonite communities. Each commun%ty defines its position on the application of
technology. This message, however, represents the voices of several hundred
individuals in this community.

He continues to identify positive purposes for technology in the Amish
Mennonite culturc: meaningful for practical purposes such as transportation; useful
for a simplified lifestyle; valuable for increasing productivity; and convenient, such
as telephong communication and new technologies for translations of the Bible.

Brubaker, ironically, works for a computer company. He déals with the
secular world daily. Brubaker notes that there are basic necessities to be met in the

home, church, and business. Technology in some instances is seen as improving the

. quality of life. i1 technoleoy can improve the quality of life, freeing more time to

worship God, then that technology is allowed. Therefore, the Amish Mennonites’
definition of quality of life differs from that of the secular world. Brubaker suggests
choosing wisely. He simplifies choices by compartmentalizing decisions: either
technology supports secular purposes or technology supports community values.
Brubaker poses certain questions to the congregation, "1) Will God put his’
sig;natu;e to this {technology]?, 2) Will He give His blessing [for the technolopy]?.
3) Does the technology r.hét We may want to use promote pure thinking according to
reality [of the \fVorld in which they li-Vc]?" For the Oak Knoll Amish Mennonites the
closer individuals come to pure thinking, the closer they are to God, Their reality is
that God is the center of their being, and the purpose of life is to become one with
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God. (Interview, October 27, 1998). Therefore, to attain pure thought, the
community models what the Oak Knoll Amish Mennonites see as the exemplary
life. The Oak Knoll Amish Mennonites believe that God has been the divine force
for selecting their technology. They verbally model what they see as the highest
form of pure thought Brubaker continues to remark,
Avoid the extremes. The two extremes that [ see in this area are on the one
hand wholesale rejection. To say technology is too tough for us to deal with
S0 we are going to just throw it out and have nothing to do with it at all. It
is being such an extreme. It is perhaps less qiaggemus than the other one that
éays wholesale acceptance. So on the one hand rejection and on the other
hand acceptance. Somev;rhere in between there we have to balance those.
This balance comes with acceptance or rejection of technology depending on
whether the technolegy is laden with secular values. He continues, -

But we need to balance the extremes of thinking t_gchpolugy is something

great and something we just have to use or on the cEimr hand of saying we

don’t want to deal with the questions. As we leam to find answers, we need

to learn to balance personal responsibility with corporate accountability.
Brubaker believes in balancing practical technology with the maintaining of Amish
Mennonite values and beliefs because modeling their beliefs in how they live is the
most "Christian” thing to do. Thev take a position so as to avoid apathy. Because of
their technological decisions, the Oak Knoll Amish Mennonites are questioned by
some in the secular community who view them as being "eccentric.”

Brubaker also describes what he views as five negative roles technology may
play in the Amish Mennonite community: “1) to dramatically increase exposure to
sinful images and thoughts, 2) to appeal to people’s sinful desire to accumulate
possessions, 3) to dull the senses of reality and what is important, 4) w© encourage

trust in human ability, and 3) to insulate and isolate people from each other and
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from God.™ Because of these fears and others, the Oak Knol! Amish Mennonites
suppress the influence of secular valies by lim.iting the technology entering their
community. Technology and its implementation have been an ongoing topic of
discussion in the church. When 2 difference of opinion in implementing new
technology occurs, a division in the church usually develops. Afier much
consideration, a new church is formed. In the last two years, a group of people left
the Oak Knoll church and established a new church thar allows competition. Such
church succession may occur because (;f differing values, personality conflicts, or
arguments over how to achieve certain values. The Oak Knoll Amish Mennonites
see competition as ﬁirﬂleririg individual rather than community peeds.

Competition is seen as an issue because increasing productivity is necessary
for economic survival, but balance must be constantly rnaintained between the
community and the individual’s needs. The controversy over competition is the
result of soﬁle members wanting to see, attend, and participate in competitive sports,
The split in the church is "deeper than just being able to attend or participate in
large sports, competitive sports™ (Interview, August |, 19§5). For the Qak Knoll
Amish Mennonites, modern competitive sports from baseball to soccer consists of a
plethora of technological aﬂvances. What is technological is neither an object nor a
procedure but a way of thinking both ideally and practically. Technological
limitations are a manifestation of chdices that help to exclude the secular world and
its conflicting values, Competition, thought of as 2 Western value, is deemphasized
by the Oak Knoll Amish Mennonites. Paul remarks that the belief in
noncompetitiveness "is because of Christian principies” (Interview, July 16, 1995).
For the Oak Knoll Amish Mennnnite community, competition promotes the notion
of individuality. This concept of individuality is seen by the Oak Knoll Amish

Meunonites as contrary to their ideal of community. By deemphasizing competition
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Paul says,
They said, "You can't do that [trial-and-error development]. You need to

have an engineer draw it out; you have to have someone do all kinds of tests
on the different metal structures and things like this we have. You have to do
all those things and test all that out before you can build i.t." So he was put

out to pasture. But trial and error was not considered [as] advanced as a

person that could draw it out and look into a couple of manuals and sav that

this will stand it and this will take this much stress (Interview, July 16,

1995). ' -

" The Oak Knoll Amish Mermunilte's are well known fodr taking tm:hnblogy a.nd
adapting it with new and innovative ideas that allow their jobs and businesses to be
enhanced and made easier. He conﬁnue;,

Fifteen, twenty years ago, he was bought out by New Holland Equipment,

and then Sperry-Rand bought out New Holland Eqmpmem Here...the

grandfather of the entire business is asked to leave the shop, because he does
things by trial and error. _ _

Paul expresses concern that secular businesses have engiﬁeem design the
product. draw the product. and perform the tests on the metal structures. Paul is
aware that not using secular approaches to technological development disadvantages
the Oak Knoll Amish Mennonites. So. a concession is made to introduce enough
technology. like computers, to compete with similar secular businesses, but limiting
the computers to word processing, spreadsheets, and CAD (Computer Aided
Design). Using the apprenticeship model further assures the community that the
students remain in the community. The studenis see the idea of trial and error being

modeled during their apprenticeships.
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Emergent Thinking

This choice of using high technology, for the moment, is found
predominately in the businesses. These businesses rely on this new technology 1o
stay competitive. Selecting workers trained by the apprenticeship approach means
that this apprenticeship approach may be perpetuated in the next generation of Oak
Knoll Amish Mennonites.

Computer. Even though computer technology has been only recently
introduced into the school, most of the ;)usinﬂses rely on computing
(see Figure 5.7) (Interview, August 1, 1995). Paul sees the use of computers as
integral to the practical progfmss of the community. In discussing the need for
"young Mennonites” to use computers, he recognizes the inevitability of new
technology in their community. He readily accepts thoughts of new technology in
Amish Mennonite businesses. Especially for the young women who apprentice in
data processing positions, the use of computer is seen as integral tcl: their job.

Paul feiterates, "We use technology when we.cah' control it, not it controlling
us" (Interview, April 15, 1994). Paul emphasizes that the Qak Knoll Amish
Mennonites must have technology that can be managed. Management a116w§ control
over technology. Coupled with this control are practical applications such as are
found in areas like biotechnology.

Biotechnologv, Biotechnology has allowed the Oak Knoll Amish Mennonites
to produce greater yields from crops and livestack, For example, the Mennonites
select a hybrid com such as Merit or Silver Queern to grow and sell to the larger -
community. The owners have for years recorded the pedigree of the dairy cattle to
document the efficiency of milk production, but today they also use artificial
insemnination of dairy and beef cows as a direct application of biotechnology. By

studying the community and the way technology is implemented, a more complete












CHAPTER VI
THE COMMUNITY

The Oak Knoll community consists of a church, a school, 16 Business:s. and
homes for 50 families. The central social organization from which the communitf
radiates is the church, as previously mentioned. From a distance, the Oak Knoll
community looks like many other rural communities, The exterior of the church
appears as any traditional brick church. In the front sre some perennial shrubs, 1o
the left and to the back, loblolly pines. To the right, a ba-sei.:all field separates the
church from the school. Scattered throughout the community are family farms and
homes. A typical farm consists of well-managed pastures and croplands used for
grazing, planting crops, 6r taising hay. Many of the pastures have springs or ponds
for the livestock. After being baled, much of the hay is storéd in freshly painted and
well-kept barns. Farm machinery is housed in barns or other buildings. The
Mennonite homes in this area of the United States are usually constructed of brick
or wood. They are Mennonite made. solidly constructed. and moderate to large in
size. Flowers abound. surrounding the main home. the gardens, and the exterior
bu.ildiﬁgs. Almdst every home has a well-tilled vegetable garden. On closer
examination of this community, however, differeﬁces with surrounding rural areas
become evident. Differences include the Mennonites’ unique dress and the lack of
radios and televisions in the homes. The homes are where many Mennonite women
display their craft talents, such as homemade quilts, window dressings, and
decorative pillows. These homes are neat, tidy, clean, and cheerful. Fire, rescue, and

police services are all located close to the boundary of this community. Rescue and
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police facilities are provided through the neighboring town, less than ten miles
away. The volunteer fire department is located z‘ibout two miles from the community
school. '

In this chapter, I discuss the interrelationslhips, simple and complex, among the
major components--church, school, home, and business—comprising this small
religious community and how these components connect to science and technology.
Topics in this chapter include values and beliefs, the relationship of values and
beliefs to technology, differential disn—il:;ution of technology in the cormunity, and
written, oral, and modeling control of scientific views and technologies adopted by
the community. I finish wul!'x a summary of the family and its life cycle.

Values and Beliefs

Day-to-day existence for Qak Knoil Amish Mennonits community members
consists of a value and belief system that constructs for them standards by which to
live. This value and belief system focuses on religious freedom and belief in a
supreme being, uniformity of community, teaching by using oral histories, civie
participation, tilling the soil, worshipping in the home as well as the church,
wearing appropriate dress, and selection of leaders, These values embrace
community spirit (Document, November 19, 1994). Other values and beliefs that
fashion Amish Mennonite lifestyle include rejection of worldly fashions; shunning;
control of scientific views and technologies that enter the community; discipline in
the church; humility and holiness; fundamentalist lifestyle; conventional Christian
martiage; rejection of military service; rejection of oaths; rejection of litigation in
courts; and submission of wife and child to the husband and father (Document,
November 19, 1994). Fron-l this list, many values and beliefs of the Oak Knoll

Amish Mennonites are discussed.



The Relationship of Values and Beliefs to Technology

The Oak Knoll Amish Mennonite members see & strong link between allowing
a new technology into their community and having to alter their set of values. By
attempting to control new thoughts or new technologies, the Mennonite elders strive
to filter out secular values, which they perceive as an endangerment to perpetuating
their community. Specifically, the subset of values from the preceding list that
directly or indirectly influences technology include vniformity of community,
discipline in the church, subservience of wives to husbands, and submission of wife
and children. The introduction of new technologies may influence these values and
become associated with a shift in thought and less co;m-ol, eontributing to wh;t the
Oak Knoll members consider a negative change in the community. By controlling
the technology, they decrease the chance that their values may have to be altered.
This particularly applies to those aspects of science and technology that are seen as
laden with secular values, such as computers with access to }he intemet, television.
and radio in the school. However, a discrepancy among thé\disuibuﬁon of
technologies in the church, school, home, and businesses is evident. Next I discuss
this anomaly and explain why it occurs in this Amish Mennonite community.

Differential Distribution of Technology in the Cormmunity

Anomalies such as the differential distribution of technology across the Oak
Knoll Amjsh Mennonite community raise questions about the relationship between
ideclogy and behavior. How do these Amish Mennonites accept technology in one
setting but prohibit it in another? This particular anomaly dealing with technology
may be explained by cognitive dissonance (Festinger, 1957). Copnitive dissonance
usﬁally is externally induced. Pressure is put upon the individual to conform fo
group standards, creating a dissonance and conflict between the individual and the
individual's beliefs and perceptions. Conflict usually arises with the demands of

peers. The individual can reduce this dissonance and conflict either by
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disassociating himself or herself from the group or by selectively tgnoring those
perceptions or beliefs that perpetuate the diSSOl;lﬂIIDE (Festinger, 1957). Cognitive
dissonance explains social situations and how to resolve differences (J. Preissle,
personal communication, February 17, 1998). Compa:tmcntalization is one way
individuals manage cognitive dissonance. Compartmentalization refers to the notion
of sectioning or partitioning off parts of individual’s lives to legitimize decisions
made (Festinger, 1957). Depending on the sitation, people act and react differently.
The notion of cognitive dissonance, cc:n.ﬂict reduction, and compartmentalization are
used to explain 'situations gbout science and technology encountered in the Oak
Knoll Amish Mennonite community.

Distribution of Technologies in the Church

The church is the core of the community, The community leaders believe it
should be the piace with the least amount of technology and the least contact ‘with
the outside world. Job, a member of the community, says the n:a.tson so little
technology is found in the church is that "God is worshipped through being.” He
refers to Acts [7:24-25: i

God that made the world and all things therein, seeing that he is Lord of

heaven and earth, dwelleth not in temples made with hands; neither is

worshipped with men’s hands, as though he needed any thing seeing he giveth

to all life, and breath. and =al] things.

Members see no need for pianos or organs, which are viewed as distractions.
Job says the Amish Mennonites believe the spiritual and physical body is the purest
form of being. Musical technology represents an artificial manifestation of being.
However, Job does say, ;’If there was a technology which would enhance our church
service, we w_ould use it." Thus, the addition of a sound system is justified and
compartmentalized by the elders: they define the sound system as a different

category of technology than a musical instrument. The notion of compart-



128
mentalization (Festinger, 1957) gives justification to the elders for allowing this new
technology in the church. They see this addition as no threat to their community. In
no way does it interfere with the values that the Oak Knoll Amish Mennonite
community is trying to perpetuate.

However, technologies that carry the voices of outsiders are excluded from the
church. These technologies are perceived by the elders to tempt community
members 1o leave the Qak Knoll Amish Mennonite community. Excluded are
television and radio. Computers may be included unless they are linked to the
World Wide Web. [ think that the Oak Knoll Amjsh Mennonites believe temptation
lurks out on the web for the Qak Knoll Amish Menl;onite children to find. This
temptation may be sufficient to draw them away from the community. Further, they
believe that the balance that maintains this community is very fragile. The elders
fear upsetting the balance when they contemplate adding any technology laden with
seculer values. The world-connecting technologies might be contrasted with the
sound systemn that transmits the church service over the pﬁ:ue to invalid members
not only poses no threat, but also fosters the church’s goals. Again, technological
addition 1o the church service would be allowed only if it was seen 10 somehow
enhance the physical or spiritual body. Therefore, the church elders limit themselves
to a speaker system, a telephone, electricity, and air conditioning. With the addition
of the speaker system to the church, no conflict arose among members. The '
majority of the church saw no conflict with their values by adding this technology.
Cognitive dissonance is not seen here because conflict does not arise in this matter.
In this situation, the members are able to relate their values and beliefs to their

choice. The social situation generated hy the addition of a sound system was not

disturbed.
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Distribution of Technologies in the School

The school is such a reflection of the chu'rch and what it represents that
technologies are kept 1o & minimum as discussed in Chapter IV. Job considers the
school a "training center for furture members.""r'he school has a few more items of
technology than the church; in addition to a telephone, air conditioning, and
electricity, it has a duplicating machine and a reading machine just updated with
two computers used exclusively for word processing. Job says the school has two
purposes: (1) basic education and (2) éhristian development. Therefore, the Oak
Knoll Amish Mennonite education takes on a holistic training of mind and body.
Here is where cognitive dissonance in the community begios to emerge. A debate
about the teaching of word processing with computers in the school has lasted ten
years. The issue of allowing a new technology into the community is complex. The
elders makg the decision pending a final approval by a majority of the church
congregation. To date, the congregation has voted with the elders.. The voting of the
congregation is usually a formality. However. the elders of the church wear many
hats, They serve on the school board and are all business peopie. Therefore, they
are wying to balance the traditional and the innovative for what they see as best for
their community.

Distribution of Technologies in the Family

Because people in Amish Mennonite families have so much contact with the
outside world, more technologies are found in the homes than in the church or
school. For example, from a distance Henry’s home appears to be a modern home
equipped with up-to-date appliances. However. this home lacks a television and
radio. Henry's home is n"ot uncommeon in the Oak Knol! Amish Mennonite
community. He is a second-generation Mennonite to this area. Henry has much
technology in his wrought-iron business. Also, Henry is a photographer who uses

contemporary equipment.
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Henry owns a white 1989 Ford truck that he uses at home, at work, and on the
farm. All forms of transportation are used by the Oak Knoll Mennonites. Modes of
transportation for public and private business are necessary. Limited are the choice
of cars. Colors are typically those considered neutral by the Oak Knoll Mennonite
community. However, makes of cars can range from the cheapest Americaﬁ-made
cars owned by young Mennonite teenagers, to those like the Mercedes-Benz, owned
by the restaurant owners. _

This discrepancy in color versus make is masked by compartmentalization.

The Oak Knoll Amish Mennonites believe flamboyancy would be recognized more
easily at first plance by the c.o[or of the car. A closm: examination by ountsiders, or
the English, as I noted outsiders are called in Chapter I. would detect and uncover a
more fanciful lifestyle.

Henry’s wife spends many hours sewing for herself, her family, her friends,
and her patrons. The sewing machine becomes an instruxpent or tool to clothe and
nurture her family. It provides a safe outlet for creativity tﬁn coincides with her
values and beliefs. Economically, it provides her with some income. But also it
perpetuates the Oak Knoll Amish Mennonite community order by keeping her in the
home. in her place. _

Cognitive dissonance in this Amish Mennonite community is particularly
evident in the family. Contact with secular families and more [iberal Mennonite
families has created conflicts about adding technology to the homes. However, this
conflict, as opposed to what occurs in the church and school, varies from family to
. family. For example, one family may choose to have a dishwasher after much
consideration, whereas the neighboring house may have not a dishwasher but a trash
compactor, Scocial contact with other families exposes the Oak Knoll Amish
Mennonite family to new ideas and new technologies. These exposures créal:é more

externa] peer pressure and produce more internal conflict for individuals,
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Even though the elders try to limit competition in the community, it still
exists. One typical way of expressing compctiﬁon is through participation in
organized sports. If a child participates in an organized sport, then the entire family
leaves the church. The family breaks away and finds a new church whose values
and belief system allows such participation. In twenty-five years, approximately
twenty-four families have left the Oak Knoll Amish Church (Interview, October 31.
1998). Breaking away reduces conﬂict! in the family where choices about the raising
of children are made and, in turn, reduces the stress level that family members
experience. Dissention and corflict is part of their lives. When dissention becomes
too great, the people schis:gn. The Oak Knoll Amish Mennonite community as well
as other Amish Mennonite communities know this dissent is coming. Historically,
this has happened. The church members tecognize this dissent as they acknowledge
their community is moving into the information age. The schism is the physical
reflection of the mental activity of compartmentalization, |

! Distribution of Technologies in the Businesses

Technology in business is where the greatest discrepancy in technology is seen
compared to the church, school, and home. The Oak Knoll Amish Mennonite
businesses are necessary for economic survival of the family and community. Oak
Knoll Amish Mennonites must sell their products and services to people outside
their community, and in doing so they must also make a profit. They seek a balance
between their belief in a set of values and their sustainability as a community. So
technologies such as facsimile (FAX) machines, answering machines, and computers
are seen as necessary and useful items to expedite their work. The interface between
Oak Knoll Amish Menno-nitcs and the secular world is business. Thus, the
businesses must be able o communicate effectively with the secular world. To
accomplish this, the Oak Knoll Amish Mennonites have to adjust some of their

beliefs. However, even in the businesses, television and radio are excluded, again
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because of the exposure they would bring to the outside world with its different set
of values. .

Merle’s cabinet shop has technology comparable fo non-Amish Mennonite
shops. These include spray glue machines, compression machines, post formers,
radial arm saws, table saws, band saws, and fork lifts. A large laser beam, for
specific tasks, has been added to the table saw to increase its accuracy. The post
former rounds the front edges of counter tops. The front office and showroom has
Christian music playing on CD's. This playing of music signals customers this is a
Christian shop. It shows the customer who the Amish Mennonite are and reaffirms
by modeling what they bclieve.! J -

Paul’s welding shop has a FAX machine, a copier, fork lifts, metal cutting
shears, form breakers, iron wotkers, plasma cutters, band saws, hydraulic pipe and
tubing benders, and an air compressor. Again, each technological machine is
specific to tasks. For example, Paul uses the plasma unit to cut aluminum and
stainless steel, which cannot be cut with the more conventi.o\t;al oxygen-acetylene
torches.

Each decision about using technology is careful and deliberate. For example,
Paul, my key informant, delayed purchasing a FAX machine, answering machine,
copier, and updated machinery until he built a pew office and shop. As for the
businesses. the choice of technologies is individually based. However, these
businesses recognize that the use of television. the World Wide Web, and the radio
lie outside of the lirﬁits. Each owner is given the leeway to make distinet choices.
However, only in the businesses does this apply. Still, Paul has no computers.
Cognitive dissonance reaches an apex here in the area of business., A conflict
between values found in the church and scheol and values found in business
practices creates a very stressful situation for many. Decisions to introduce a new

technology must be carefully weighed, legitimizing each technology for adoption in

133
the workplace. These same technologies may not be comparably acceptable for use
in the church, school, or family. '

In summary, the Oak Knoll Amish Mennonites wait as long as possible to
introduce new technologies into their businesses. In contrast, the neighboring Amish
Mennonite community church, Silent Pines, located fifteen miles away, is much
more liberal in introducing new equipment and technology. The people of Silent
Pines have more business and social interactions with the secular community. For
example, members of this cormunity ;!.re allowed to listen to the radio. The more
contact with the secular world, the faster the technology is adopted by the '
community. '

. Commumity Control of Scienﬁﬁﬁ Views and Technologies

Control of how members consider scientific views and technologies is
transmitted orally, in written form, and through modeling. The Oak Knoll Amish
Mennonites verbalize their stories and histories. Modeling is evident in choices like
their mode of dress. Methods of written control include small, evangelical brochures
referred to as "tracts” and monthly newsletters.

Processes of Coniro]

Writing talking, and modeling are common means of social control across
situations and contexts. Each type of control is illustrated by examples, showing
how the process of control is found is every aspect of these Amish Mennonites
lives. _

Written Social Conwrol

Customers who enter Paul’s business find 2 stand containing tracts to browse
or take to read; these are small brochures on topics such as marriage and divorce,
faith, and standards of dress. Tracts and newslemers aré written forms of social
cogtrnl intended to evangelize. Each of these tracts provides a scripture, lesson, o;'

explanation of the Amish Mennonites® beliefs. Monthly newsletters, written in the
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community or by the national Amish Mennonite center in Ohio, are distributed to
Oak Knoll Amish Mennonite community members. Ohio is the central location for
the distribution of materials throughout North America, Central America, and South
America. Perpewating the values and beliefs of Amish Mennonites depends on
using many techniques such as oral and written forms of social control. In the
following sections, examples of oral and written forms of social control are
discussed. The use of modeling is examined [ater.

Evolution. One of the Amish Mennonite tracts is entitled, "Creation or

Evolution: Which is True? A discussion from the tract about evolution and

creationism says, . ,
Two generations of Americans have been brainwashed into believing that
evolution is fact, that over a billion years. atoms, flying in an infinite variety
of ways, accidenually fell into the present pattern without any intelligent,
supernatural direction.
A fundamental Amish Mennonite belief is that their GOt; is the exclusive creative
force. The Amish Mennonites see this God as having a plan of action for the human
species. They believe that events happen purposefully, especially the creation of the
earth. More important is that Amish Mennonites charge many people in the U.S.
with brainwashing individuals into beliéving evolution is fact. No matter how
evolution is introduced into the public school curriculum, the Amish Mennonites
perceive it as a manipulative tool of the secular world to force the belief in
evolutionary thinking on everyone. The tract continues to say,
It took a society raised on television fantasies and science fiction to become
zealots for such a belief system. The paranormal is replacing the proven,
established principles of science. Theories of origins, such as punctuated
equilibrium set forth by respected scientists of our day, would have destroyed _

those scientists’ credibility a few years ago. Now these imaginations are
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heralded to the public by the media, which icoks for any mechanism possible
to substantiate its evolutionary faith, | _

The Amish Mennonites see evolutionary .theory as a type of faith. They
discuss punctuated equilibrium as a theory of origin. However, to biological
scientists punctuated theory is an evolutionary mechanism. The Amish Mennonites
see scientists as putting their trust in discovering more about the paranormai. Their
perception of the public schools is that science taught in public schools is not
scientific but & paranormal science influenced, for example, by talevision. The
Amish Mennonites compare the secular society raised on television and scientific
literature to religion and be!licve this pseudo-religious media has replaced
established principles of science.

However, a more severe conflict arises between this religion based on faith
and more concretely demonstrable principles of science such as the laws of physics
and the axioms of genetics. Compartmentalization is exhibited among their religion,
their applica‘ﬁon of genetics, and their rejection of evalll.'ltionary theory. In this
instance the idea of conflict does not surface. Instesd, what surfaces is this notion of
compartmentalization. The application of genetics as discussed in Chapter IV is seen -
a@s a separate entily not associated at all with evolutionary theory. The Oak Knoll
Amish Mennonites have no formal training in evolutionary theorf. Therefore, they
lack the preparation to differentiate between such ideas as punctuated equilibrium as
a theory of origin or evolutionary mechanism. Oak Knoll Amish Mennonites can
read the literature on evolutionary theory, but compartmentalize what they read o
align with their values angl beliefs. What they do not understand they consider evil,
This comes from the Hebrew word Ra that is translated as "evil" in the King James
version of the Bible. B2 means worthlessness or uselessﬁess, and by extensibn it

came to mean 'bad, ugly, sad, or evii (Parkins, 1985). For the Oak Knoll Amish

Mennonite, evolutionary theory is considered useless and worthless because their
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explanation of creationism justifies the origin of life. Again then useless and
worthless are associated with evil.

Water. In one monthly Amish Mennonite community newslener, the topic of
the physical need for water is used as an analogy for spiritual needs. Samuel, a
writer for the Amish Memnnonite Newsletter, writes,

Did you know that water covers more than 70 percent of the earth’s surface

(326 million cubic miles; each cubic mile contains over a million gallons of

water)? However, only three percent of the earth’s water is fresh.

Three-fourths of the fresh is frozen in icecaps, apd glaciers. A large portion of

the remaining one-fourth is trapped underground, leaving enly about 36

percent of all the earth’s water in drinkable form.

First, Samuel presents factual information about water. However, a cubic mile
of water actually contains over one trillion gallons of water. He introduces the
discussion by conveying information hard to dispute. Sam then begins to make the
connection between the factual information and the hm \physical need for water:

In our homes, we use far more water than the amount we need to simply stay

alive. We require water for cleaning, cooking, bathing, and carrying away

waste. On the average, every American uses more than 100 gallons of water in
the home. Millions of homes in Asia, Africa, and South America have no
running water. The people must haul water up by hand from the village well,
or carry it in jars from pools or rivers far from their homes.
Samuei then ties the narrative together by comparing a spiritual need for Christ with
the physical need for water. ‘
Water is figurative of Christ. We read in John 4 about the woman of Sa.mé.:ia
that came to draw water from Jacob’s well. Her response to Jesus in verse 15
indicates that she knew of the hardships of hauling water by hand When Jesus
said to the woman, "Whosoever drinketh of the water that I shall give him
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should never thirst,” He was offering Himself, the Living Water. This water
supply will never run dry and is still ava.iiable o us today. Are you drinking
of the Living Warer? (Document, June 10, 1997)

Water is a common topic for discussion émong the Amish Mennonites or any
fundamentalist religious group. Because water is essential for survival, its symbolic
importance is easily understood. Factual information about natural elements such as
water can be readily obtained from encycbpedlas and dictionaries, From this basic
information accessible to the Amish Mennonites, they can integrate what they view
as scientific knowledge—information ahout natural phenomena~with quotes from the
Bible. The church thus peq[:etuales the idea of science and religion as one.
Contemplaring examples such as water brings the idea of science into their everyday
lives and their religion.

Second Law of Thermodypamics, Another example showmg the control of
scientific views in the Qak Knoll Armish Mennonite community is iflustrated with
the second law of thermodynamics, discussed in one of the tracts:

As for the community’s position on evolutionary theory, the seco;ld law of

thermodynamics is just one basic law that evolution violates. This law states

that the energy/matter component of the universe is in the process of entropy,

Or moving to a less usable form. Nature is running down, things wear out, and

fesources are expended. This scientific fact is stated in the Bible. Hebrews

1:10-12a.
From a scientific point of view, the second law of thermodynamics explains the
tendency toward chaos or randomness. One interpretation of the concept of entropy
involves the spontaneity of Processes. Spontaneity always requires a change from a
higher to a lower energy state (Weast & Lide, 1990). For example, most academic
scholars be!leve life began because the energy present from the sun and other

sources be came chemically available. However, the Amish Mennonites cite the
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second law of thermodynamics when it supports their belicfs but do not consider
this complementary idea of what may develop-wheu energy does become available.

The New Testament Hebrews 1:12 states, "And as a vesture shalt thou fold
them up, and they shall be changed: but thou art the same, and thy [Jesus Christ]
years shall not fail." Hebrews 1:12 refers to a prior passage in the Old Testament
Book of Psalms 102:27 that states, “But thou art the same, and thy [Jesus Christ]
years shall have no end,” which can be interpreted as meaning that Christ does not
or did not ever change (R. Ruble, personal communication, May 4, 1998). The
Amish Mennonite interpretation is that if the second law of thermodynamics means
that everything in the universe goes to a chaotic staxlej, then the law cannot be true.
The interpretation is that Jesus .Christ does not change or become more chaotic in
phwsical form. The Amish Mennonites interpret disorder or chaos as "moving to a
less usable form.” Therefore, they see evolution as contrary to the second law of
thermodynamics. This argument is frequently used by Christian fundamentalists to
support the case against evolution of things evolving ovelr Eine.
Oral Social Control

Community members express in conversations ideas and principles they
believe control their community. Whenever a conversation occurs with a member of
the community, the member orally acknowledges conformity on the decisions about
curriculum in the school. For example Oak Knoell Amish Mennonites see general
mathematics as necessary in the businesses, for billing customers, paying vendors,
and keeping records. On the other hand, algebra is considered fn'voious.

Algebra, Paul. in an interview, speaks about the practical side of formal.
scheoling: .

Somehow get this educational smff that we have into the minds of children in

a way that has some application. That’s why we have not required all of our

children to take algebra. For practical reasons some of these things are never
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needed. If they could take something else that could help them, an elective, we
would excuse them from taking algebra (interview, July 7, 1995).

For the Oak Knoll Amish Mennonites formal schooling has specific purposes. The
purposes are two-fold: to provide the students 'with the background needed for the
workforce and to reinforce their religion. Throughout formal schooling general math
and reading are emphasized. The Oak Knoll Amish Mennonites believe these two
subjects best prepare students for life. ‘Algebra, for this commumity, is considered a
luxury. Time for algebra. Panl suggests, "could better be used for something else
that could help them." .

The question can be ;Jnsed whether they know how to apply algebra to the
business sector of the community. This situation is not unique to the Oak Knoll
Amish Mennonite community. Secular public school students must be educated as
well on how 1o apply algebra to solve real-world situations, However. for many Qak
Knoll Amish Mennonite students, algebra is enjoyable. Christie, a.high school
student, says, "I like algebra. I would use it in my job when [ finish high school.
You could use algebra. You can even skip steps. Use the basic principles.” Samuel,
2 Mennonite teenager who has graduated, wants to see more of a connection
between his work and the algebra he learned in school, He says he would use
advanced math, more specifically geometry, if it would make his work easier to
complete. The younger generation of Mennonites see 2 need for the application of
mathematics such as algebra and geometry to the workplace. Becauss compurers
have only recently been introduced in the school, all general mathematics have been
done by hand or on a calcnlator. Each chiid brings a calculator to school.
Calculators are also widel.y used in the Mennonite business field. The Amish
Mennonites cgnsir.ler general mathematics concrete, real, and practical. waever, the
oldpr Amish Mennonite generation perceives algebra as abstract and removed ﬁ'om
the réal world. As far as the Oak Knol} teachers are concerned, their mathematics
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training is what they leamed in their elementary and high school math classes.
Therefore, the amount of algebra learned is very limited.

Paul realizes that technological change in the workforce requires male and
female students’ proficiency in using computers. He continues, "If [ talk to peaple
who want it done this way, I have to automate my work if I'm to remain
competitive. Necessity almost brings it upon me."” Paul has the insight to see change
as imperative for the businesses. The pressure to automate js evident. Paul admits
that keeping a competitive edge requires change. For Paul. the conflict is resolved
by selecting the economic priority. Cognitive disson?pce is extreme in this instance.
Parental pressure from inside the community to compukerize /has been high. John
observes that the parents are t.helones who have pushed for the implementation of
computers in the school. They see that the Mennonites must enter the information
age.

Computers_in the School. As of Spring 1998, two new IBM computers without
access to the Intemet or electronic mail had been added to tl:e library of the school.
These computers will eventually replace the reading machine that has become
outdated. Also, an elective computer class is to be added for the basic computer
skills. Historically, as well as now, new technology is slow to be accepted. The
conflict exhibited by the dilemma of adding computers took ten years to resolve.
This decision was difficuit to make because it will help modemize the curriculum of
the school. The addition of a Miscrosoft Works computer class replaces the basic
reading program. This reading program has been core of the school’s curriculum,
and women volunteers from the community have been in the school each day to
monitor the reading program. For the first time when students complete a unit in
computer programming, they are able to reinforce what they have learned by
actually using the computer. Students will have the opportunity to connect the

leaming of subject matter mught in schoo! to the job market.
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Modeling as Social Control __

Modeling is the dominant way many Amish Mennonite communities,
including the Oak Knoll Amish Mennonite community, share their worldview. If a
person does not model a certain lifestyle, then punishment may include the act of
shunning. An indication of the Amish Mennonites’ firm commitment to their values
and belief system is shunning. Shunning is the act of completely avoiding an
individual who has fallen out of grace with the church and goes one step heyond the
expulsion mentioned earlier, with regard to competitive sports. Shunning becomes
the ultimate means of social control. Individuals are required to conform to the
standards set by the elders !of the community. Based on I Corinthians 5:13: "Put
away from among yourselves that wicked person."

One such incident gcemred in this community several years ago. Anna and
Merl, a couple who were not married, were discovered having sexual intercourse.
Anna was sent to [ive with a family in Ohio. Merl was thrown out of the church
and was shunned. Merl still lives in the surrounding a.l:éa and continues to wotk in
the trade to which he was apprenticed; however, he is not working with Amish
Mennonites. My key informant. Paul, shares with me information about shunning:

As regards the withdrawing from, or the shunning of, those who are expelled,

we belicve and confess that if anyone, whether it be through a wicked or

perverse doctrine is so far fallen as to be separated from God and
consequently rebuked by and expelled from the church, he must also,
according to [the] doctrine of Christ and his apostles, be shunned and avoided
by all the members of the church (particularly by those to whom the misdeeds
are known). whether it be in eating or drinking, or other such like social
matters. In short, that we are to have nothing to db with him so that we may.

. not become defiled by intercourse with him and partakers of his sin; but that
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he may be ashamed, be affected in his mind, convinced in his conscience, and

thereby induced to amend his ways. ' |

There is no room for flexibility on these religions tenets. For instance, if an
Amish Mennonite male was "caught” having a television in his home, he would be

shunned by the church members.
One of the most powerful avenues in which the Oak Knoll Amish Mennonite

elders perpetuate control of this communpity is through modeling different
components of their lives. The components consist of everything from modeling

control in the sanctity of the church to modeling hqutyles in each stage of the life

cycle. p

Modeling 'I'hmugh Behef in a Supreme Being. Ore of the central beliefs of

the Oak Knoll Amish Mennonites is that their God is all-powerful. Jane, a volunteer

at the school, speaks of this issue,
But ub...the Bible doesn’t teach us to be subject 1o those who are in a position

over us, and like it says, we are on the same level and yet there are times

when they bave to go with the consensus of the church group as a whole 1o
make a final decision, but, uh...it’s only as they [members, males, females, and
children in the church] are under their fthe elders’] leadership which is God
and then we can feel safe in accepting their...I mean, they have to give account
to God. And so as we listen to thern {the elders], we can feel safe in letting
them be that authoritative figure as long as they are in the right order.

Jane believes, as do other community members. that order is maintained through

total trust in their God. This authority of God. passed to the people through the

elders, allows the Qak Knoll Amish Menpnonite members “to feel safe.” This

protected and safe feeling is transmitted to each young child in the community. This

all-encompassing authoritative stance allows little room for questioning elders’

decisions on issues about science and technology as previously discussed. No
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conflict is sesn here because no questions are raised in the church about issues of

science.

Modeling Through the Sanctitv of the Chyreh. The Oak Knoll Amish
Mennonite Church contains a main sanctuary, ft bas' nine Sunday school rooms: five
o the main floor and four in the basement. An addition to the main building is
primarily used as a larger sanctary. Inside, a vestibule leads into the old sancuary
(see Figures 6.2a and 6.2b). A larger sanctuary was added in 1995, Located on each
side of the room are wooden pews that are Mennonite made. Traditionally during
the service, the rnen sit on the right, and the women sit on the lefi {(see Figure 6.3).
The reasoning I was given for this is that children behave better with their mothers,
A podium, a simple wooden cross affixed to the wall, and a few chairs make up the
front of the church. Missing is an organ, piano, or any musical instruments. These
are excluded because they are associated with secular technology. The walls are
painted white, and the windows are white Opaque so no one can see in or out. Blue
carpet covers the floor. On the average, 170-180 meml:;érs attend the church each
Sunday, most being members of the Oak Kaoll Ammnish Ménnonite conumunity.
Financial support comes from the yearly school auction and the Sunday offerings.
Over the course of a month, one Sunday’s offering supports the schoal, one
Sunday’s offering supports the foreign missions, one Sunday’s offering supports the
general church fund, and one Sunday’s offering supports the building fund. On the
fifth Sunday, occurring four times a year, a love offering is taken for the ministers
to help offset expenses. The activities that the church sponsors include "sister”
sewing bees, fund-raisers for the school, and dinners for youth at members’ homes,

These activities filter over to the school. For example, as discussed in Chapter
IV, the school houses the manthly sewing bees. Women .quilt by hand without the |

aid of a sewing machine. Sewing by hand is part of their tradition and the heritage
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life-threatening events, members of the Oak Knoll Amish community can elect to
volunteer for this type of service. Traditionally and presently, the Oak Knoll Amish
Mennonites readily assist non-Amish Mennanite neighbors in times of disaster, fire,
and illness. Many volunteers have traveled out of state or country for the Mennonite
Disaster Relief Service to rebuild homes destroyed by floods, hurricanes, or
tormadoes in non-Amish Mennonite communities.

The Oak Knoll Amish Mennonite commuuity members dine at most
restaurants in the community such as Pizza Hut and Ryan’s. Excluded are
restaurants that serve aleoholic beverages. Young Oak Knoll Amish Mennonites
may visit parks or other recreational facilities. Limitat‘iéfls are participating in events
that go apainst their value and belief system. Attendance at most public events and
places, such as fairs, dances, and theaters, is prohibited for church members.
Selective participation in civic affairs honors the value of and belief in separation
from the secular world.

Their participation in outside organ.izations, again, is s;lgétive, informal in the
sense of avocation rather than vocation. and locally oriented. Community members
do not join secular service organizations, Boy or Girl Scouts of America, Little
League teams, or professional and business orgarizations. These organizations are
considered laden with secular values and, in some instances, such as Little L.eague
games, extremely competitive, Competition is considered to be an inappropriate
value. The Oak Knoll Amish Mennonite community believes that competitiveness
works against the idea of community spirit. They believe that the family itself
provides childrep with many community development opportunities, so there is no
need 10 go outside the Qak Knoll Amish Mennonite community for other
expericnces.

Even with these very tightiy identified standards, members of the Oak Knoil

community engage in social recreation among themselves. Social activities that
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incorporate technblogics that the Oak Knoll Amish Mennonite perceive as free of
secular values are similar to recreations that cl;ﬂdren in the surrounding comumunity
enjoy: water skiing, four-wheel vehicle riding, and fishing (see Figures 6.4, 6.5, and
6.6). While engaging in activities such as these, the Ozk Knoll Amish Mennonte
teenagers stay within the boundaries of their own community.

Historically in this community when a schism occurs, it concerns recreation
and leisure. The elders accept some va‘riation in recreation and leisure among the
community and compromise on allowing boats and four-whee] vehicles. This
compromise provides their teenagers some of the freedom that secular teenagers
experience. These pan.icula;- activities are not seen as threatening to the community.
Boats are used in fishing and water skiing. Technology needed to construct the
four-wheel vehicle is produced in the outside secular world. The purchasing of these
sports vehiqles, which are not considered to be laden with secular values,
complements Amish Mennonite values and is perceived as a technological
advancement compartmentalized from secular science, ‘To reiterate, these particular
Sports are seen as promoting community spirit just as does the donning of certain
clothes. However, much conflict may be experienced in dealing with certain
acrivities. The decisions to use or not use a technology varies from family to family.
Whether choosing 1o participate in a sport or deciding to wear printed dresses that
go against the guidelines of this community. the choice is personal, but is usually
made as a family decision. As previously referred to in this chapter, the family acts

as a care unit in the community.









Thns dress is a physical acknowledgment to others that Amish Mcnnonites
subscribe to a community dissociated from the world and its technologies. The
clothes are a symbolic manifestation of the sienple technology used by this
community—just as, for example, previously discussed, tractors without air
conditioning are chosen for their simplicity. The same is trye of the dress. The
women’s dresses are solid and simple styled, the prayer cap is plain and white, and
ﬁe men are dressed in solid shirts and pants. They are modeling their lifestyle for
the rest of the world to see. In other words. simple dress equals simple living equals
simple technology. No conflict is tolerated on dress among this community. People
who have broken the dress code must leave the Oak Knoll Amish Mennonite church

and school.

Ugiformigf of Community_and Control of Vz.llues.snd Beliefs

The children’s socialization in the science classroom as well as the entire
school provides an environment for children that reflects the values of their parents:
life is stable and predictable, ‘secure, certain. and orderly. As;‘éne parent says,

The friendships that they make there [in school], are with those who also have

. the same set of values. [f you send your children to public school today, yoﬁ
have a different set of values from all different kinds of people that are
different from their own. _

The culture of any school is a combinaﬁon of the modelirig of values, norms,
beliefs, and expectations of all the students. teachers. parents, commusity members.
and others. For an Oak Knoll Amish Mennanite raised in a homogeneous
environment. the values and beliefs found in a public school can cause
unpredictability, insecurity, and uncertain experiences. Even the stories told by the
older community members contribute to this continuation of Amish Mennonite
beliefs. Again. this social control. perpetuated by the school, is manifested in the

uniformity of the community. In other words. their experiences outside the
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classroom, in their homogeneous community, instill a continuity, reinforced in the
science classroom and the school at large; .

Choice of Leadership and Its Relationship to Order

Leadership is restricted to male members‘ of the community. This choice of
men as leaders occurs in all pants of the Oak Knoll Amish Mennonite community.

Ministers in the Church. When a minister retires or moves, the position must
be filled. The selection of ministers is unique to each Amish Mennonite community.
The following is a description of the pastor selection for the Oak Knoll Amish
Mennonite Comthunity. During the time of ordination, a sequence of meetings is
held Thursday through Sumiiay- The meetings consist of sermons from the existing
three ministers about charging the congregation with the task of selecting a new
munister. Usually the church has four or five ministers. The purpose of the plurality
of ministers is to disperse the power of the community among several male
members. Individuals in the community supposedly possess within their own place
equal power.': For example, the elders maintain a commitment thar alf men have the
same power as other men, and all women have the same bower as other women.
However, men are the ruling body. This plurality of ministers is an outward atternpt
10 .show this masculine equality.

The first voting by the men and women who are voting members for a new
minister takes place Friday: women usﬁally vole the same way as their husbands.
Arcund 200 members vote. For this congregation, five votes are necessary to
qualify to be included in the "drawing of the lot." The candidates are male members
of the congregation, They _have no special training for this position. The ather
ministers interview these individuals on Sunday afiernoon. On Sunday evening, the
"drawing by the lot" takes place. The drawing of the lot consists of a Bible verse |
being inserted Into one hymnal. Two ministers mix this hymnai with other hymnals

in a separate room. Then the two ministers bring the hymnals out to the front of the
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Twila alludes to members of the Oak Knoll Amish Mennonite community sensing z
strong pride in seeing their handicrafts admired and sold to other Mennonite and
secular individuals. Each generation finds a niche to fill, and members appreciate
the contributions of all to the joint effort. Each member’s contribution reveals part
of the unique life cycle of the Amish Mennonites. For example, the quilting
includes work from all generations of women. These quilts, made without the
technology of a sewing machine, sell for 3600 to $1000. Just in this brief
description of the annual auction, many technologies surface: the cotton candy
machine, which was borrowed from Harry who runs the ice cream shop in
Jonesville; stoves, ovens, and gas grills to prepare the food;,a process for meat
packaging; a front-end loader t:m: gravel or fill dirt; and a back hoe. The equipment
used for working the land has many other applications. No conflict arises in using
these technologies. The technologies for the school auction are borrowed from
businesses and are not seen to cause dissonance in the ca'mmunity. In addition,
many of these gatherings provide stories for the children .tb‘ilear.
Oral Histories .

Teaching of values and beﬁefs through sharing oral histories is also very
important to the social environment’s continuity. Many lessons in the Oak Knoll
Amish Mennonite community are taught through oral history, stories, and parables.

This story describes some of the values transmitted through the Oak Knoll
Amish Mennonite community:

A preat many years ago I knew a lady who had been sick for two years, dying

with consumption. She had one child—a little boy named Henry. Her little boy

stood by the post of the bed. his blue eyes filled with tears 10 see her suffer.

By and by the terrible cough ceased. Henry came and put his arms around his

mother’s bosom, and said, "Mother, I so love you: [ wish you wasn't sick"”
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An hour later, the same loving, blue-eyed boy came in all aglow, stamping
the snow off his feet. "Oh, Mother, may 1 go a-skating?" “Henry," feebly said
the mother, "the ice is not hard enough yet." "But Mother," very pettishly said
the boy, "you are sick all the time--how do you know?" "My child, you must
obey me,"” gently said his mother.

"I would not like to have my little boy go," said h:s mother looking sadly
at the littde boy's face, all covered with m; "You said you loved me—be
gaod." "No, I don't love you no“'r, Mother,” said the boy going out and
slamming the door.

Again that dreadful coughing came upon her. After coughing had
commenced, tears fell thick upon the pillow (Interview, June 3, 1996).

The stoty represents a lesson in such values as submission to the authority of
parents. Colossians 3:20 says, "Children, obey your parents in all things for this is
well pleasihg to the Lord." This story recounts a small child not bbeying his parent.
As a result, the parent is hurt by the disobedient child. These values transcend time
and place as they are passed from older to younger generations through the oral
tradition.

Several conflicting values are seen here: the value of .love between mother and
child, the value of authority, and the value of obedience. The story illustrates the
physical anguish experienced by the parent at the child's reluctance to obey,
produced by the hurtful wards that were said. This dissonance created by the
conflict produces the physical pain experienced by the parent. The dissonance must
be reduced, and the reduction is accomplished through the use of oral histories.

These Oak Knoll members teach their children very early lessans in
community values. The probability that children will continue the tradition to limit

technology is much higher if taught relevant values in their early years A related ’
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valug important to the Ozk Knolf Amish Mennonite community is their conrection
with rural existence.

Tilling of the Soil
The Oak Knoll Amish Mennenites value rural existence so much they

relocated 1o an area where the pace of life was much siower. Though firmly situated
in an agricultural lifestyle, these Ozk Knoll Amish Mennonites maintain ties with
.other Amish Mennonite communities throughout the United States, often waveling
berween communities, sometimes intermarrying. The Oak Knoll Amish Mennonites
feel a connection to the soil—a tradition that they want o continue and their
children to support. This tradition represents an exar;lpie of physical and spiritual
place. Conflict is rarely seen here with regard to the purchasing of farm machinery.
For the Oak Knoll Amish Mennonite community, the Bible clearly madels and
gives many examples of an agrarian lifestyle that exemplifies the blending of a
spiritual and physical lifestyle.

Modeling_Holiness and Submission to Authority
In this community, order is strictly enforced. The order in decreasing power is

*
N

God, man, women, children, animals, and plants. This conwol of power through a
particular order continues through the life cycle. The arrangement extends from the
church to individuals’ roles in the school, family, and businesses. Conflict is
individually felt. Only members who have left the group can discuss the suppression
they experienced while in the Oak Knoll Amish Mennonite community. For
community members, there is no negotiation. This order is a given. By being within
a system, the members can not talk outside it.

_ Family

In the Oak Knoll Amish Mennonite household, the nucleus of the family -

consists of the father, the mother, and the unmarried children. The average family

size is five. It is customary to find both parents in the home because divorce is
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prohibited in the church. If the parents divorce, they must both leave the church. If
a child has not married by around 30 years of ége, he ar she will move ot of the
parent’s home, usually into a home for which they have invested. An imvalid,
elderly, or handicapped family member stays in the home and is cared for by family
members.

In a particular culture, such as the Oak Knoll Amish Mennonite community, a
general modeling is in place for each stage of life development. These stages
include birth to puberty, adolescence to adulthood, adulthood to retirement, and
death. S
Birth to Puberty

The Oak Knoll Amish Mennorite children are usually bom in neighboring
hospitals. The Mennonites use all the technologies available to them in the hospitals.
Their Oak Knoell Amish Mennonite childhood is similar to but also different from

i

secular chilldhood. The child is not exposed to television, radio, ﬁmfessional sporis,
college, or public school. However, girls and boys dc'participate in intramural
sports while they are at church or at school. Baseball, basketball, and volleyball are
favorites.

Boys’ clothing are no different from that of secular Boys of the same age
except for the occasional suspenders. However, girls’ clothes are extremely different
from secular garb even at a young age. The girls begin weariog the prayer cap when
they first attend school. Their dresses are miniature replicas of their mothers’.
aunts’, cousins’, and grandmothers’. Again, their social environment is protected -
and nurtured. This protection continues in adolescence.

Adolescence_to_Adulthood

Adolescence, for the Oak Knoll Amish Mennonite children, is a time of tight
sot_:ial control. For example, 2 date between adolescents consists of going on a

shopping spree to the mall, sitting on the porch, or interacting with parents. The
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social events include activities such as fishing, swimming, water skiing, snow
skiing, hunting, sewing, or making arts and crafts. This is the time when informal
technology training occur through apprenticeships after the formal scheol day.
Female and male differentiation in clothing continues through adolescence into
adulthoad.

Adulthood to Retirement |

An Qak Knoll Amish Mennonite is considered an adult after graduating from
or quirting high school around age 16. The Oak Knoll Amish Mennonite male and
female may be called to the mission field for a couplg of years. This may include
volunteering service in a nursing home in Kansas or hedlping teach nutrition in -
Belize, Brazil, or Guatemala. Onlcompletion of their service in the mission field,
most marry. With financial help from their immediate families, the couple nsually
builds a home and moves in once marrjed. The home is complete with all new |
technologies except radio and television. The husband usua‘lly works in an Amish
Mennonite-run community business or goes into business fﬁfx[‘ﬁmself. The wife
works in the home but may work, for example, in a business as a housekeeper,
secretary, salesperson in a bakery, or nurse in a hospital or nursing home. This
lifestyle continues, with the addition of children, until retirement.

On formal retirement around the age of 65, the Oak Knoll Amish Mennonites
begin another dimension of their lives. The males work in volunteer positions in the
church, home, or community. They work part time as long as possible. The women
continue working in the home but also have a hand in helping with grandchildren.
Retirees see life as preparing them for their greater reward of life afier death.
Death

Merle shares how death is viewed by the Oak Knoll Amish Mennonite
community. He explains that two males are appointed funeral directors. When an

individual dies, the two funeral directors and a minister go immediately to the home
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of the deceased to aid the family in arrangements and to give support. The viewing

of the body takes place in "the church house.” The deceased is placed in an
Amish-constructed coffin, chosen for its simplicity. Paul constructs the vaults in his
place of business. Even in their time of bereavement, the Amish Mennonites
downplay technology, choosing the most natural and simplest instruments for burial.

A short service with a message and singing is held. After a2 viewing by the
congrepation, the decreased is buri=d at the gravesite. For this community a feeling
of rejoicing not despair is common. !

o ‘Conclusion

The church is the ceftral core from which come the values dealing with
science and technology. The church is the strongest force that dictates changes in
what technology may be adopted. What the church prescribes is carried out,
reinforced, and taught in the community school,

For the businesses, this control of technology becomes mu:%: complicated
because the! businesses interact with and are dependent on the secular community
for support. Therefore, FAX machines, answering machines, copiers, and computers
are common in the workplace. These applications of technology are constantly being
reevaluated and if found by the elders to be detrimental 10 the community, may be
voted on by the congregation to be removed.

Examining the interactions among the distribution of technologies in. the
church, home, school, and businesses shows the drastic differences that exist
between social agencies that are strongly linked together. Discrepancies and
inconsistencies in the technologies used in each social agency can be explained by
cognitive dissonance md'compartrnentalization. Cognitive dissonance and

compartmentalization are expressed in forms of control-writing, speaking, and
moadeling. ‘
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Only a holistic view of daily encounters produces an understanding of science
and technology in this community. The way that individual pieces are intricately
woven represent a realistic pictuie of how science and technology are experienced
among these Amish Mennonites. From this picture are lessons that { have learned.

The Oak Kroll Amish Mennopite individuals, just as any other individuals, are
walking canldrons of contradictions. Cognitive dissonance results from pressure put
on the individual by conforming to group standards, creating conflict between the
individual and the individual’s beliefs and perceptions; this is one way of explaining
these discrepancies and anomalies (Festinger, 1957).‘This is an ongoing process as
farpilies keep reassessing some of their beliefs about s;:ience.,and technology. Each
generation finds itself cunduningl new technology adopted by the community.

This Oak Knoll Amish Mennonite community represents an agricultural
society moving toward modernization and the information age, but at a much slower
pace than the surrounding secular world. It indicates where‘: we have been to better
prepare us for where we are going. By studying & microculture that restricts
technology, we are reminded of the stages of technological development: (1)
technology follows lines of least resistance; (2) technology is used to improve
previously developed technology; and (3) new directions or uses are discovered that
grow from the technology itself (Naisbitt, [984). In the Oak Knoll Amish
Mennonite community, evidence is found to support stage one and two. However,
no data were found to support stage three.

Allowance, acceptance, and adaptability for change in thinking abnut'.
technology varies across the generations. It is with these ideas that Chapter VII is
proposed. As stated in Chapter I, [ now take what [ have learned by stepping out of
the science education community to what I consider to be a unique community in its
treatment of science. Chapter VII brings me back into my own community and

allows me to come full circle.

CHAPTER VI
LESSONS I LEARNED AND CHALLENGES TO BE ENCOUNTERED
What is the significance of how science and technology are used and
received by a small fundamentalist sect, living in an isolated pocket of a
postmodern world? What do these views and ideas mean to the rest of the warld,
particularly to science educators and scholars? What is the relationship between
fundamentalist science students who attend private school and fundamentalist
science students Iv;rho attend public school? Raising questions about the role that
public schools play in promoting political and social ideclogies, the rights of parents
to determine what their children learn, and how schools should handle values is
vital to the continuation of U.S. public schooling.
Commentary
Discqurses berween scientists and fundamentalist Christians rtarely have been

studied (Roth & Alexander, 1997). Lawson and Wester (1550) and Lawsos and
Worsnop ([952) have found, in spite of the formal separation between science and
teligion, that many people do not separate these two in their personal experiences.
and are unlikely to convey a distinction to their children. Therefore, when a conflict
arises between scientific and religious knowledge, students have difficulties learning
the subject marter of their science curriculum. Students with powerful commitments
to creationists’ discourse about the beginning of the universe are less prone to
believe evolutionary theory than their peers. Bergman (1979) and Fuerst (1984)
found that berween 20 and 94% of students in several public universities in Ohio
favored the instruction of creation science. Roth and Alexander (1997, p-126)

remark that "in the context of high school science, we want to understand the
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interaction of scientific and religious discourses, and students” management of
conflicting knowledge claims within and across discourse domains." They believe
that by providing students avenues and opportunities to integrate traditional
scientific and reiigious discourses, science and religion may have a better chance of
survival. This chapter presents information azbout such religious fundamentalist
groups and their relationship to U.S. public education, conclusions from the
research, and lessons learned from the study for science educators and scholars. '

During the 1980s 2z powerful religions and social movement that has its '
origins in the Christian evangelical tradition resurfaced in the United States. The
movement describes itself as anti-evolutionary, pro-.li%e'," pro-family, and pro-school-
prayer (Provenzo, 1990). The attitudes and opinions of people in this movement are
clearly aligned with those of individuals known as fundamentalists, of which the
Oak Knoll Amish Mennonites are a part. I see the Qak Knoll Amish Mennonite
schoo!l as an extended type of home schooling. The students work individually and
independently of one another and the teacher. Home schooiiriE, for many, is an
alternative to fundamentalist Christian schools.

Religious fundamentalism has beer challenging the strict secular and sacred
division of public and private life since the 1930s. Even in Congress,
fundamentalists’ groups have lobbied for the passage of legislation supporting
school prayer and tuition-tax-credits for private schools. They received President
Reagan’s support to introduce creationism as part of the regular biology curriculum
in public schools (Provenzo, 199Q).

Resistance to secular humanism unites many of these fundamentalist groups.
‘They see secular humanism as supporting everything from evolutionary theory to
pornoeraphy, from sexuzl promiscuity to socialism. Media, education, and
government are seen by the fundamentalists as being dominated by suppomers of

secular humanism. Consequently, public schools have become the major
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battleground in the conflict between fundamentalists and mainstream culture
(Provenzo, 1990). '

Despite arguments 1o the contrary made by fundamentalists, the U.S. was
founded as a secular state. It was the first nafion to constitutionally prohibit the
establishment of state religions and to guarantee the free exercise of faith (Wood,
1984). Being a heterogeneous cuiture, it is a saciety based on democratic and
secular political values. The national ideology of the U.S. values and embraces
toleration. Ironically, the pluralism that many fundamentalists find so offensive has
played a crucial role in the survival of fundamentalists as minority groups within the
U.S. culture. Where else would groups that reject science and many of the
foundations of contemporary knowledge so generously be tolerated and accepted
(Pravenzo, 1990)?

By studying an extremist fundamentalist sect like the Oak Knoll Amish
Mennonit, we as science educators and scholars are able to paﬁ;icipate in what we
promote—accommedation, compromise, and empathy’ (Provenzo, 1990).
Fundamentalists, however, are resistent to accommodation, compromise, and
empathy with regard to their own value and belief systems. The questions raised by
the struggles of small communities of belief, such as the Oak Knoll Amish
Mennonite community, against state control are whether the foundations of
microcultures can endure the political environment of U.S. schno[ing and the
attitudes of the public toward education (Arons, 1983). The science curriculum of
these Amish Mennonites is nearly contrary to public school curriculum.

Fundamentalist groups, such as the Oak Knol! Amish Mennonites, have the
constitutionally guaranteed right to promote their beliefs and to maintain their
practices, but not to impose their vision of culture and education on the ma_mnty of
the U.S. pubhc school students. The differences between what is represented by the

Oak Kroll Amish Mennonites and U.S. public education are not simply about what
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type of education best prepares students for a mezningful life but about what
constitmtes a meaningful life (Arons, 1983). Public schools increasingly serve
heterogeneous and diverse communities. Within each community, what constitutes a
meaningful life varies. Understanding and respecting these variations enables
science educators 10 create an environment in which students from different
backgrounds can learn.

UJ.S. public education has been built on the premise of embracing all Judeo-
Christian groups and all other religious groups, not on the exclusive ideology of any
one of them. However, religion has always inﬂuence_d|U.S- public schools. Because
religious explarations of the world compete with secular scienge explanations of the
world, conflicts are inevitable in fhe science classroom--overt and covert Evolution,
one of the alternative explanations for buman origins, poses one of the most
dit’fif:ult of these conflicts (Nord, 1995). Therefore, the need to understand the
competing values and belief systems of the science students, regardless of their
backgrounds, is vital. The following conclusions are given a.ss.n explanation of the
values and belief system of the science students in the Oak Knoll Amish Mennonite
community.

Conclusions to Study _
Presented below are the conclusions of this study of science and technology

_ in an Amish Mennonite community. These conclusions are organized to structure

the lessons that T discuss later in this chapter. The earlier question in the chapter,

what do these views and ideas mean to the rest of the world and particularly to

science educators and scholars, is addressed throughout the discussion. My

emphasis, however, is on the sixth question in Chapter I: How does this Amish

Mennonite school's treatment of and experience with science and technology

compare to what has occurred over time in public schools in the United States?

Otherwise I consider each question in the order discussed in Chapter I. Questions
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one through five in Chapter I are combined into two questions in Chapter VII--
question one deals with science, and question two deals with technology. Question
three is question six. The questions were initially separated to find the answers;
however, for better understanding for the readei-, they are combined here.

1. What is science to these Amish Mennonites? What is taught in the school as

science? How? What is their rationale?

My informant Paul says science is “that which is proved by the Bible"
(Interview, January 22, 1995). For this iAmish Mennonite community, religion is
science. Using the transmission model, they teach science as a list of facts from the
literal translation of the King James version of the Bible. This Bible for the Amish
Mennonites gives an account of their belief in the Creation, the story of the Great
Flood, and the beginning of living organisms on the earth. If asked on what their
understandmg of science is based, the Amish Mennonites would plamly respond,
“faith.” For this faith to be indoctrinated in succeeding generations, values are
transmitted through all their institutions including the school, other social setrings,
the home, the workplace, and the church. Th: = values aré instilled early in the
formal school setting by the type of science curriculum chosen by the members of
the school board and are interwoven through the entire science program including
physical science, physics, biology, and chemistry. The Oak Knoll Amish
Mennonites use the Accelerated Christian Material Packet exclusively for their
science literature. Many fundamentalist Christian groups use this material because
they believe it is the most appropriate or perhaps representative of their views on
science.

Science is the Oak i(noll Amish Mennonites’ way of understanding the
world, not only consistent with but also integral to the tenets of their religion. The
Oak Kanoll Amnsh Mennonites do not practice or even believe in a scientific methad

that searches for answers wherever they may be found. They may recognize facts
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but not the processes of science. Science cannot be questioned because that would
mean questioning their faith. Teaching science extends the principles, vaiues, and
beliefs found in the church; the science curriculum is consistent with their religious
tezetn, Therefore, these Oak Knoll Amish Mennonites experience little cognitive
dissonance between their religious beliefs and the science they learn in school.

Acceptance of both sets of beliefs is mandatory in this community.

2. What is technology to these Amish Mennonites? What technologies are found in
the Amish Mennonite school? What is their rationaie? How do students learn _about
these technologies? What are the uses to which technc:lngg is put by these Amish
Mennonites in the communiry? How? What is their rea'sdoning?[

Technology is viewed ver;r differently than science. Technology is that
which "takes what science reveals and makes life useful” (Interview, January 18,
1995). Thus, technology is one tool that helps the community prosper. For this
community to sustain itself, economic stability must be maintained. Their economic
stability is dependent on the outside community’s purchasin!g ‘their goods and
services; producing these goods and services requires use of appropriate
technologies.

The school itself has limited technologies compared to what is available in
many public schools: electricity, two telephones, one duplicating machine, two IBM
computers, one reading machine, air conditioning and heat, two refrigerators, and
two stoves, However, both male and female students apprentice in community |
businesses after school, and providing these environments have much richer
technologies than the school.

Technologies are considered either neutral or contaminated with secular
values. Examples of technology found in this community that are considered neutral
are a double-edge stapler, laser guided saws, and a speaker system. Technologies

prohibited by this community and considered laden with secular values include
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- adios, television, and computers linked to the World Wide Web. If the technology

makes a particular job easier, if the technology is considered not laden with secular
values, or if the technology can be used so as to avoid the inference of these values,
then the technology may be embraced by the community. Technologies come
through the businesses first, because they are closest to the greater secular
cornmunity. Technologies are monitored to filter out secular values associated with
them_ The choices of techgology are primarily made by which technologies are
considered neutral. ‘

Representative of the Oak Knoll Amish Mennonite commumity is the
elementary teacher who defines technology as "man-made things to make life easier
such as computers” (Interview, March 24, 1995). Because they associate techoology
primarily with their economic activity, the Oak Knoll Amish Mennonites see
technology as separate from science.

Techﬁnlogy associated with apprenticeships in the commuﬁty businesses
prepares the:student for the work place. Even though téchnology is limited in the
school, access to informal education throngh these apprenticeships extends and
diversifies their technological training. Some of the childrer were intraduced to
computers in industry before they were introduced to computers in school, Recent
addition of computers to the school illustrates the Amish Mennonites’ willingness to
accept technology they consider to be neutral or that they can adapt as neutral
These computers are considered by the Mennonites as appropriate and necessary.
The theory of cultural materialism explains many of the decisions reached by the
Ozk Knoll Amish Mennocnites. Even though religion is the core of this community,
what maintains the cumrm-mity is economic viability. This economic viability is
reached through selling products and providing services.

If an isgue of adapting a new technology arises, the elders of the church

come together formally to discuss whether the new technology will be approved.
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After lengthy discussions, voting takes place with only a positive consensus by the
elders allowing the technology into the community. The same procedure is used if a
technology is seen by the community as being harmful. The elders may vote on
removing the technology from the cormmunity.

At the beginning of the study, I thought analysis of the technology would be
straightforward because it was a small, simple, religious community that I had
chosen. However, while analyzing the datz, I had to add 1o the conceptual
framework the notions of cognitive dissonance and compartmentalization. The
complexity arose from the inconsistencies I found in |n*:cI:mr.\lc:gy used in the church,
the home, the school, and the businesses. I \h:ént in search of a theory to help |
explain the inconsistencies. I then turned to cognitive dissonance and

compartmentalization.

3. How does this Arﬁisl_l Mennonite school’s treatment of and experience with
science and technology compare to what has occurred over time in public schools in
the United States? e

According to the Georgia Framework for Learning Mathematics and Science
(1996), science is a way of knowing that implies a critical view about how the
world works. The critical thinking involved in this process are used in both formal
and informal science settings. United States public schools embrace science and
technology. Rigorous standards define science (AAAS, 1997, GIMS, 1996; National
Research Council, 1996). Pubiic school science students are taught the steps of the
scientific method of investigation: observations, hypotheses, procedures, results, and
conclusions. In addition, public schools in the U.S. promote at every tuwn new and
innovative technologies. Thus, they become fertile soil for developing new concepts
about implementing scientific ideas and using technology. .

For Oak Knoll Amish Mennonites, rigorous standards, such as the scientific

methed, as addressed in the public school, do not exist. Science is an extension of

175
their religion. Rigorous standards such as the ones seen in secular science are
applied to only technology in this community. Although the teaching of science as a
process skill has been more widely advocated than the teaching of science through
content knowledge (Hurd, 1997), historically in U.S. public schools, this figor of
science has always been the ideal. In contrast, the Oak Knoll Amishk Mennonjtes
teach science as a series of facts; no process skills are considered.

Summary

The preceding conclusions are u‘ffered in light of the idea that permeates
U.S. public schopls--accommodation, compromise, and empathy. I hope these
conclusions allow science educators and scholars to better understand an extreme
fundamentalist sect and the results that follow by excluding and dismissing all
values and beliefs except what they promote. In other words, by examining an
extreme fun@amentalist group, science educators and scholars may better understand
the fundamentalist students and their views when they enter the sc.:ience classroom.

The Qak Knoll Amish Mennonite community is an extreme utopian
fundamentalist sect that allows only their values and heliefs to be voiced in the
community. However, as previously stated, a resurgence of fundamentalist Eroups
has occurred, and their children can be found in the U.S. public schools (Arons,
1983). All aspects of the public schoal curriculum are affected such as inclusion of
prayer, creationism, and a particular set of values and beliefs (Arons, 1983). With
the increase of private religious schools, people who are in charge of certification of
these public schoolteachers need help in dealing with the challenges science teachers
face in the science classroom. Science educators and scholars need to be aware of
these issues and develop a methodology to act on these ideas for the new .

milleznium.
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Lessons Learned

The following lessons are divided into two main categories—implications for
the science teacher educator and implications for the science education scholar.
Occasionally, the two categories overlap. The sequencing of the lessons are in the
order of which I learned them in the field. The practical applications fer the science
teacher educator come first; then the lessons move to a more theoretically based
approach for the science scholar. Finally, two lessons combine both the world of the
science scholar and the science educator. The notion of lessons--the learned
experience--comes from the idea of bringing a fresh perspective into the science
community after observing another community operati'ﬁé with different ideas.
Science Teacher Educator '

Lesson 1. Science teacher educators should acknowledge and appreciate
science students’ values and beliefs, often derived from differing worldviews,
and must because of alternative canceptions of science and technology. This
means considering power relationships and students’ voi!cé‘in the classroom.

In discussing the following lesson, I draw from twelve years of science
teaching experience. The Oak Knoll Amish Mennonites remind me of the
importance of acknowledging and appreciating science students’ differing value and
belief systems. My students came from varying worldviews. From my perspective,
if I wanted them to respect and value what I szid in the classroom, [ had to regard
and listen to my students’ views as well.

Hurd (1994) suggests that education in the sciences should connect with
people’s daily lives, socially and biologically. This connection, including the values
and belief system that make up their worldview, permeates through each facet of a
student’s life. Therefore, respecting science smdents’ values and beliefs is necessary
for the science educator to develop communication in the classroom. Only through

shared communication cen guality leaming be achieved. Classroom climates where
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sincere disagreements are acknowledged and respected and where appreciation of
differences are reciprocal are more effective settings for science learning than are
settings dictated by science educators’ beliefs only (Delpit, 1995).

With differing worldviews in mind, alternative conceptions about science and
technology can be examined. The first day of this study, I envisioned showing the
Oak Knoll Amish Mennonite teachers how to best teach science, based on my
university training, in-service instruction, and twelve years of public school
teaching. It took me onfy a few minutes to realized that this approach would
infringe on their methods of and ideas and beliefs about science teaching. I was not
in my community; [ was viéiting another community. In this community the secular
science common in public school classrooms would be rejected. Therefore, anyone
coming into the community to teach science must learn the Oak Knoll Amish
Mennonites’ definitions of science and technology and their purposes for schooling.

Students come into & science classroom with alternative coﬂceptions of what
science is. Educators must have an awareness of these differences. Students need a
safe and comfortable environment in the science classroom that nurtures their
sharing of these ideas with one another, This comfortable envircnment can promote
learning, understanding, and trust.

For example, after 1 had worked three years in .the community, Paul asked
me how many of the graduate students who had come with me to the community
believed in creationist theory. Hesitantly, I said only a few. He then talked of
evolution. Surprisingly, he believes, "God put thi.ngs in motion, but things do
change over time" [emphasis added]. Qur strong relationship established over
several years gave Paul a comfortable environment in which he could discuss
alternative conceptions. Qver time, we learned to respect each other’s values and

belief systems,v. and through this relationship we learned about each other’s
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communities. In this instance, Paul was finding ways to accommodate a central
premise of scientific evolutionary theory to his fundamentalist framework.

The Oak Knoll Amish Mennonite school curriculum specifies its own school
science and is oot intended to represent the world of academic science as found in
the public schools. The goal of their school science is directly connected to the
cultural transmission of their religion. A content-product emphasis is placed on the
teaching of science information rather than using the process approach favored by
many {J.8. public schools. This form of censorship of teaching helps impose social
order and establish more of a community ideology mt_hFr than an individual
ideology (Arons, 1983). The Oak Knoll Amish Mennnnités find this necessary to
perpetuate their community. The idleas about science and technology are regarded in
the same light.

In discussing the relationship between science and technology, Coulson

(1960, p. 17) describes science as "the fundamental knowledge of the world and its

environment, the controlled and steady search for knowledge,' without any necessary
desire to use it for public ends." In comparison, Coulson (1960, p.17 ) views
technology as " the relentless study of the ways in which things may be made, or
changed: ot the new knowledge of zcience that may be pressed into human service.”
This relentless quest for new avenues using technology causes compartmentalization
for scientists as well as novices. Coulson (1960, p. 44) addresses the idea of _
compartmentalization and cognitive dissonance of science and technology by
scientists just like the Oak Knoll Amish Mennonite members:

Scientists like other men, have to live, and they prefer to do the things that

interest them. They suffer from the same temptation as others to rationalize

the doing of what they want to do, particularly if their living depends on it
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Coulson (1960) generalizes that all humans, even scientists, compartmentalize. This
cognitive dissonance process produces anxiety in everyday life situations. No one is
immune to compartmentalizing for anxiety reduction.

Leaming as much as possible about the world, including the Qak Knoll
Amish Mennonite community, can help shape education by examining the results of
using only content or product approaches and excluding use of process skills in the
teaching of science. Hurd (1997) suggests that science education can contribute to
the future by developing a curriculum relevant to the world in which the student is
likely to live. Roth and Alexander (1997) write,

Although we are noticlaiming that science should be replaced by religion and

ethics, there is a definite place for a high school course in which science,

religion, philosophy, arts and other subjects are treated as parallel forms of

inquiry towards the development of a *good world’. Such a course would

also éllow students to experience science as but one form df inquiry, with a

limited realm of applicability. Such a course needs to be ruly

interdisciplinary, in which no single discourse is privileged, such as in some

’science in suciety’ courses, where scientific discourses dominate at the

expense of the social and humanistic discourses. (p. 143-144)

The problem of schooling children is a microcosm of the problems
associated with adulthood, and what families find missing from public schools is a
cohesiveness or sense of shared values and beliefs that is absent from U.S. life
(Arons, 1983). The rhetoric of schooling and the language of religion come to focus
on the need for order, expressed in shared values, beliefs, and assumptions. The
search for community, reflected in decisions to send children to fundamentalist
Christian schools, is made more urgent by the lack of influence these parents feel
over public schools. Fundamentalist Christian schools, in general, are by their own‘

standards successful because they provide collective support and sustain shared
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values and beliefs (Arons, 1983). These schools operate on a collective, organized,
and sometimes hierarchical basis. The strengthening of the religious community,
part through schooling, becomes an important component in sustaining individual
religious freedom. The issues about which the fundamentalists are ambivalent are
among the deepest issues for U.S. consciousness. Their search for a stable,
religiously based microculture and for the educational means of sustaining it is an
effort to resolve these issues and to institutionalize the resulting worldview. Whether
in public schools ar private fundamentalist schools, the central function of schooling
is the same-~-acculturation (Arons, 1983). Acculturatio_n| can be easily transmitted
through the teaching of science and technelogy. This acdhlmmt_jon is just as easily
practiced in the public sector. l |

Because in many instances, hegemony is perpetuated as a top-down
appreach, voices of the individuals are easily lost. Therefore, it may be difficult for
science educators 1o hear children’s voices, because they are focused on the voices
of the science community. It is often equally difficult for sm!dé‘ﬁrs to hear the
science educator’s voice (Delpit, 1995). Expression of voice is important to allow
the science student to feel comfortable in the classroom learning éhvironment. Only
then can vital and necessary leamning take place. As a result, a need for multicultural
education to support where the students are and help them further along is crucial
(C. Glickman, personal communication, August 5, 1998).

Issues of power also come into play in the science classrooms. These include
power of the educator aver the students and power of an individual or group to
assess another’s intelligence (Delpit, 1995). Science educators must recognize they
have power over science students. This power imbalance produces an anxiety for
the student that hinders leaming. Therefore, each science classroom needs to
incorporate strategies appropriate for all the children in the classroom. If we

disempower the science students in our classrooms, we exhibit the science

. 181
educator’s power as the only expert source. We also then disregard students’
worldviews. '

Lesson 2. Science teacher educators should teach a historical perspective
whereby science and technology developes across time and space and should be
wnderstood in a cultural and historical perspective,

Secular science should be taught as an outgrowth of the European
Enlightenment and of Western egpproaches to rationalism. This exercise in reason
pertneates the science classroom. Hurd (!1994) Ccomments that conversation about
social science should be included in the science classroom. His reasoning is thar this
provides a way for students 'to learn 1o deal with real world issues, Access to
historical evenls-scmnnﬁc technological, and social—gives students a clea.rer
picture of the past to learn the lessons for dealing with the future,

Up to the end of the eighteenth century, many people used Biblical accounts
to make scnenuf’ iC statements gbout the world's geological life, the creation of plants
and animals, ithe making of and the early history of humans, and geographical facts
(Rudwick, 1976). One notable example was the natural theology of Paley (Gould,
1983). Academic science, of course, grew out of the empirical tradition that
Suggests that humans can know things for reasons other than reliance on God or
other traditional authorities (Eamon, 1992). This view of science and what
constitutes its nature are incompatible with the Oak Knoll Amish Mennonite
school’s approach to science.

Many science students in the U.S. come to the science classroom with such
indigenous science accounts taught by their cultures (Coulson, 1960). If the science
educator acknowledges this and works with these historical accounts, putting them
Into perspective, secular science can be more easily introduced within a historical
timeframe necessary to show the evolution of individuals® worldviews of the '

beginning of the universe.
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Lesson 3. Science educators should be aware of how students may
compartmentalize science and religion in their thinking.

Many science students unconsciously nompa:nntajiie their sctentific and
their religious views of the world, Science educators are in 2 position to help
swdents integrate the two to achieve a more complete, coherent view of the world.
As emphasized m Chapter IT, science and religion do have some common goals. In
some cases, both seek to explain the buman condition, its origin, and its furture.
Much of humanity has turned to science and technology as a source of fulfillment
and hope. O _

Scholars have attempted to understand the relatiéﬂship between science and
religion (Barbour, 1989) indicates t'hat, for some people, science seems to be the
only reliable path to knowledge. Other peaple assert that religion has its own
distinctive ways of knowing, quite different from those of science. Barbour (1989)
proposes four ways to approach the understanding of the relationship between
science and religion. o

1. Conflict: In this approach claims are made between science and religion
making rival literal statements about the same domain and the history of nawre so
that one must choose between them.

2. Independence: This approach views religion and science as totally _
independent and autonomous. The purpose is to avoid unnecessary conflicts and be
faithful to the distinctive characteristics of each area of life and thought.

3. Dialogue: This approach involves some indirect interactions between
science and religion involving boundary questions and methods of two fields. For
some scientists, exposure to the order of the universe, as well as its beauty and
complexity, is an occasion of wonder and reverence.

4. Integration: This approach holds that some sort of integration is possible

berween the content of theology and the content of science. This argument uses both
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science and religion to contribute to the development of an inclusive metaphysics.
Metaphysics is the search for a set of general categories in terms of which diverse
types of experience can be interpreted. Metaphysics can serve as an arena of
common reflection between the scientists and the theologians. From my

observations, the Oak Knoll Amish Mennonites fall into the category of conflict. I

- suspect the general public falis in the category of independence, keeping the world

of science and religion separate. I think I was raised with the independence
approach; however, I now fall into the éategory of dialogue after spending so much
time reflecting op the relationship between science and religion.

The process of the brain compels humans to compartmentalize (Festinger,
1957). Each day people are bombarded with new information. As discussed in
Chapter VI, cognitive dissonance and compartmentalization are human ways of
creating order and sense of this information. This new information comes to
individuals ihrough such avenues as the sciences, new technologie's, our society, and
the economy: (Hurd, 1994). Science teacher educators must understand and help
science students deal with information overload. Conséquem:ly, science teacher
educators need to understand this idea of compartmenralization and that this is a
normal human reaction that most people, including science swdents, engage in.
With this in mind, science teacher educators may be more aware of the cultures
their students bring into the classroom.

Science Education Scholar

Lesson 1. Understanding people’s views of science .and technology
requires time spent collecting information and reflecting on it

I began the study with a plan to spend six months in the Oak Knoll Amish
Mennonite science classroom, thinking this would be sufficient © answer my
resefm:h questibns. Obviously, this pian failed to do more than scrape the "scientif;c

surface.” Choosing an ethnographic approach, as explained in Chapter L provided
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me amble time to construct a more accurate and comprehensive image of the Oak
Knoll Amish Mennonites” view of science and technology.

The empie amount of time provided a sharper focus to see that for this group
science and technology was defined differently from the secular point of view. The
element of time showed how the Oak Knoll Amisk Mennonites accomplished the
compartmentalization of technologies among church, school, home, and businesses.

Since the Eulightenment scholars have argued, refined, and disputed each
others’ definitions of science, but not until recently have they given comparable
attention to defining technology. Among the Oak Kno_]!| Amish Mennonites, the
reverse is true: science comes from their faith, so sciencédcannq; be critically
examined. Because this community Iseparat&s science and technology, they do -
examine technology critically. In other words they ask," Do we give up something
in exchange for new technology? If so, what is it? Is it worth it? Can we reverse the
decision? How do individuals keep up with rapid changes in technology?"

An example of technology critically examined is the a:i&:fﬁon of computers to
the school. During my field study, the elders have been debating whether to teach
word processing in the school. Paul says that children need to learn to use word
processors because they are integral in the workplace. However, the Oak Knoll
Amish Mennonites see connections to such resources as the Worldwide Web as
corrupting. On the basis of my observations, I believe that easy access to the Web is
too tempting for their children. The elders have chosen not to take the chance of
exposing the community’s children to values other than their own. The resolution
has been to install computers in the school that have ne internet access. As of
February 1998, the issue of implementing computers in the school has been
resolved. Two IBM computers have been added. Software includes Microsoft
Works, Microsoft Money, Read Master, Typing Quick and Easy, and Type to Learn.
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The discussion had been ongoing for ten years. The cognitive dissonance around
this conflict bas been lessened. '

I believe many educators strongly critique science, but embrace technology
without looking at all its ramifications. By examining the Oak Knoll Amish
Mennonite community, science educators and scholars can see the implications of
accepting science only on faith and learn from them lessons about how reflection on
technological adoptions may change their lifestyle and, therefore, their worldview.

These attitudes and skills are imp!ortant qualities for the workplace. Hurd
(1957) mentions the need for focusing on what is required in the workplace. Work
is now conceptualized as leafning and thinking for making a living along with
acquiring capital. Linking more closely school and work has become an integral
initiative of science education.

For example, in the Qak Knoll Amish Mennonite community members use
selected information from science and apply technology but ignore'rhose scientific
cancepts and principles that chailenge their beliefs. Applicability is the most
important factor in using a particular technology. As a result, their purposes for
science and technology differ from those of other communities. What science is
taught in the classroom, whether speaking to the U.S. public school classroom or a
fundamentalist sect, becomes a question of ownership—~whose science is being
taught? Whose science is taught becomes problematic with the implementation of
the National Science Curriculum and a push for scieatific literacy.

Lesson 2. Science education scholars need to research how science and -
technology should be integrated in the curriculum. Science education scholars
need to understand that t;echnolngy changes faster than other elements of
culture.

 This study of Oak Knoll Amish Mennonites demonstrates how technological

advances are changing cultures rapidly. These advances transform society so fast
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that people have difficulty catching up with them. Even though advancements in
technology are exponential, an increasing mumber of people are living in paverty,
more iﬁdividuals are homeless, more people commit suicide, and more individuals
lack healthcare than any other time in U.S. history (Hurd, 1997). Just as
importantly, more people are having difficulty adapting to a changing society and
understanding the changing world of work and, therefore, themselves (Flurd, 1997).

To further explain, the shift from an agricultural 1o an industrial society took
100 years; however, the present change from an industrial to an informational

society has taken only 20 years to date. For example, F:onsider for a moment the
plethera of changes that the microcomputer has undergc;i;é in thg past five years.
Changes are occurring so rapidly that people have no time to adapt.

When the United States was primarily an agricultural society, time was
oriented to the past. Farmers leamed from the past how to plant, to harvest, and to
store their products. In contrast, an industrial society’s time orientation is now. In
industry with the production line, such as in the car or clothiﬁg‘,‘fndusuy, the
objective was to get the merchandise made and get it out to the market (Nasbitt,
1984). However, in the new information society, time orientation for product
development is toward the fumre.

Many groups in the United States have all three societies—agricultural,
industrial, and technological—simultaneously. For exampie, the Oak Knoll Amish
Mennonites are only presently moving from an agricultural to an industrial society
with only glimmers of an information society at best. The agricultural community
pits humans against nature. In an industrial society, the strategy becomes humans
versus fabricated nature. In an information society, the strategy becomes people
interacting at many levels with other people (Nasbitt, 1984). What does this new
information society and the ability to communicate with people mean in terms of

public schooling? One answer may be that, by keeping an open dialogue in the
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science classroom to discuss the nature of new knowledge in this informational
society and its relationship to understanding the changing world, the students will be
better prepared.

The children of the Oak Knoll Amish Mennonite community are nurtured
spiritually, physically and mentally. The teachers in the school are only part of :his
nurturance. Other individuals in the community also teach the children. The
community takes responsibility for the teaching of the childrea. Paul, my key
informant, says that he feels like the ca.lietaker of a preenhouse. He nurrures the
plants, who are the students, spiritually, physicaily, and mentally, until the plant, the
student, is ready to be trans{:lanted outside to the secular world. Perhaps, if we
teach our public students holistically, just as the Oak Knoll Amish Mennonites do,
we can better prepare them for the rapid changes that they will encounter. The more
we can educate our students on how to cope with the idea that technology changes
faster than séciety. the better prepared students will be for the future,

Lesson 3. Science education scholars need to understand that cultural
transmission is part of the purpose for schooling.

All societies depend on cultral transmission. Around the world, the purpases
of cultural transmission remain the same: (1) to maintain the community, (2) to
manage cultural change, (3) to moderate external influences (deMarrais &
LeCompte, 1995). Members of the Oak Knoll Amish Mennonite community believe
their schoal shouid teach students a specific heritage and set of values unique to
their order. Members recruited from outside the community must relinquish'r.heir
previous identities. They assimilate and take on the Oak Knoll Amish Mennonite
values and standards. This "includs donning the conventional dress and
relinquishing certain proscribed technologies. '

The maﬁ:er of belief, worldview, personal conscience, and group identity that

underlies school struggles also has significant palitical implications. The battles
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between families and school officials for the consciousness of children are,
therefore, more than a struggle over the expression of dissenting values in present-
day schooling (Arons, 1983).

To what extent should the public schools be agents to preserve our culture,
and to what extent agents to change it? Given the diverse and competing views that
face public schools presently and in the future, it is certain that the purpose of
pubtic schools and their curricula will be key objectives of political strupggles. In
recent times, the fast rate of social change has increased the tension between old
and pew ideas and between mainstream and minority c;ll'ltural values. Also, this rate
of social change has dramatically affected changes in mfﬁculun;policymaking
(Boyd-Barrett, 1979). I

Elboim-Dror (1970) notes,

It might be satisfactory for an organization that only tries to adjust itself to a

stable and slowly changing environment, but it does not suit a rapidly
changing and demanding environment to successfully ;11'€ét its many
demanding tasks and missions; it will have to find new and more dynamic
decision strategies. (p. 247)

The Oak Knoll Amish Mennonites are a living example of the processes and

decisions we made thirty years ago in the United States.

Science Teacher Educator and Science Education Scholar

Lesson I. Science educators should foster a dialegue in using technology
in scientific research. Seience educatars need to clarify the purpose of teaching
science and technolegy in the public school. Technology must be as critically
examined as secular science is. Science education scholars need to continue to
research afternative microcultures’ definitions about science and technology.

Barbour (1989) says the direction of technology involves ethical values such

as justice, freedom, and the environment. Wiﬁdom is necessary for applying
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technology in the world. This balancing of technological responsibility with
techoological growth is a necessary component to present to science students in
public schools. Science students must learn how to critically examine technology as
well as science.

When I first began studying the Oak Knoll Amish Mennonite School, I
perceived their technology as very limited; however, the Amish Mennonites are
highly recognized throughout North and South America for their technological skil]
(Document, June 28, 1995). How do pf;ople become so skillful when they control
tightly the technology they adopt? The technological skills of the Oak Knoll Amish
Mennonite community resulted from more than just formal education. Consequently,
[ had to investigate the types of technologies found in this community, discovering
how the workers learned the technologies and uncovering the relationship between
business and the community school. The transition from school to community took
time and requlred 2 willingness to reexamine my previous held concepts and to
consider the technology from the Oak Knoll Amish Mennonite perspective. Hurd
(1994) cautions that, today in the U.S. from age one to eighteen, one-third of
learning comes from family and community. Science educators should understand
what students are learning about technology outside the science classroom.

What are the justifications for teaching science and technology? In the Qak
Knoll Amish Mennonite community, teaching science is equated with teaching
religion. The Oak Knoll Amish Mennonite community is very thoughtful about
adopting technology in the school and in the community. Their separation from the
secular world is built on the ideology of prohibiting technologies that they perceive
as laden with secular values,

As summarized in Chapter II, the purpose of secular science education is to
promote understandmg of the naniral world, and the goal of technology is to make

modifications in the world to meet human needs. Science and technology are
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intimately related in Western culture. Any specific problem frequently has both a
scientific and a technological component. The need to address questions about the
natural world drives the progress of technology. Similarly, technology needs can
drive scientific research (National Research Council, 1996).

However, in the formal and informal educational processes of the Oak Knoll
Amish Mennonites, science and technology are compartmentalized into different
categories. The science and technology of the Qak Knoll Amish Mennonite
community is a system providing generalized rather than highly specialized training
for employment The students possess skills allowing them ta adapt to other jobs if
whatever they are doing becomes obsolete. Formally, Lht; Oak Knoll Amish
Mennonites teach their children reading and general math in school as preparation
for the work place. Informally, the Oak Knoll Amish Mennonites teach, throngh
apprenticeships, work ethics and skills. On the surface, the smdent ieamns early
responsibility, reliability, and cooperation. These attitudes and skills carry over to
any job, anywhere in the workforce. Hurd (1997) mentions ﬂlé need for focusing on
what is needed to be successful in the workforce. Work is now conceptualized as
learning and thinking for making a living. Linking more closely school, technology,
and work has become an integral initiative of science education.

Technology has offered humans power, control, and the prospect of
overcoming our helplessness and dependency (Barbour, 1989). Barbour (1989)
suggests technology has not brought the personal fulfillment or social well—beiug it
promised by being powerful beyond our control.

Specific attimides toward and skills for technology are important qualities for
the workplace. Science students’ values and beliefs about whether or not scientific
knowledge is amoral, tentative, empirically based, a product of human creativity, or
avariciousness reflect individuals’ conceptions of the nature of science (Lederman,

1992). As a result, science educators and scholars have consistently advocated for
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improving science students’ understanding of the nature of science (Lederman,
1992). Saunders (1955} has even suggested that the understanding of the narure of
science is the most important purpose of science teaching.

Lesson 2. U.S. public school science educators and scholars should
consider integrating and respecting the ways science and technology are taught
in other communities in this country and around the world, rather than
expecting these communities to adjust to mainstream methods of teaching
science.

Finally, I charge science educator teachers and scholars with this final lesson.
The original thought comes t‘fom Dewey (1938) about the goal of public education.
Dewey says that "the main purpose or objective [of public education] is to prepare
the young for future responéibilities and for success in life." He suggests that books
represent the lwisdom of the past, and teachers connect the past with what is
presently taught. .

Only with a comfortable science classroom environment and an openness for
teachers to understand who their students are can we maximize learning. Teachers
are crucial to the development of the science student. They have a stake in guiding
students to continue in the science field. As a result, a community of sciepce
learners that includes the teacher must be established in the classroom.

This community has prosgered in the midst of a secular world despite their
rejection of mainstream science. This study of science and technology in the Oalk
Krnoll Amish Mennonite community shows how science and technology are taught
to the youngsters by all the adults across many settings. Their instruction, including
the apprenticeship, is so pm&ﬁcally oriented that young people are prepared well for
community occupations. The general skills they leamn permit them flexibility when

chang_ing technologies and conditions impel changes in these occupations, The work
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ethic emphasiied in Oak Knoll Amish Mennonite schooling is valued and reinforced
in the community.

Barbour (1989) contends that science must be taught through a wider lens.
Using an interdisciplinary approach of teaching science with the arts and religion
strengthens the leamning of the science student. It gives a holistic perspective to
these crucial issues that must be dealt with in the fumire. Approaching the future, an
“education is seen as one that helps connect students with the natural world, the

culture, work, society, and most of all oneself" (Hurd, 1994, p.18). After all, we are

a global community. -
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