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Identity, Cultural Values, and American 
Indians’ Perceptions of Science and 
Technology

KEITH JAMES

OVERVIEW

Scientific and technological expertise are needed to address many of the 
problems and possibilities faced by American Indian communities and 
individuals. Indian cultures, traditional knowledge, and Indian individuals’ 
alternative perspectives and unique ideas could aid the advancement of 
science. Indian access to scientific skills and expertise is insufficient, however, 
and the potential for Indians to contribute to science is going largely unreal-
ized. This is the case in large part because technological and scientific skill 
attainment by American Indians has been limited. This article reports results 
of a study of how Indian students’ subjective cultural identities and internal-
ized specific cultural values affect their views of scientific and technological 
products and professions. The results indicate that strength of subjective iden-
tity as an Indian shapes values in such a way as to negatively impact views of 
science and technology as they are currently practiced. I argue that the basic 
methods, knowledge, and techniques of science can be taught and applied in 
many ways, and that alternative approaches to science education and practice 
can be devised that would increase Indians’ scientific achievements and make 
it more likely that indigenous perspectives would influence scientific research 
and scientific application.
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CURRENT STATUS OF SCIENCE AND  
TECHNOLOGY AMONG AMERICAN INDIANS 

American Indians are vastly underrepresented in scientific and technological 
fields. For example, James, Khoo, and Harbold reviewed Indian employment 
in various science and technology fields.1 They reported that in virtually every 
scientific or technical profession, Indian employment falls greatly below its 
percentage of the total US work force and Indian underrepresentation is 
greater than that of any other US ethnic group.

Some of this lack of Indian science, mathematics, and advanced tech-
nology educational achievement is related to poor general educational success. 
Credible estimates of the percentage of Indians in the United States who 
complete high school vary, but there is consensus that Indian students have 
the lowest graduation rates of any of the major US ethnic groups.2 High school 
graduation rates vary considerably across tribes and even those Indian students 
who do succeed in general education fall below national averages in science 
and technology knowledge and skill attainment.3 Yet Indian communities and 
individuals need some of the skills and knowledge of mainstream science.4

Indian communities face substantial economic, environmental, health, and 
infrastructure problems and opportunities.5 Effective science and technology 
education is needed to help address all of those issues. For example, Indian 
individuals suffer from poor health more than any other group in the United 
States.6 Similarly, Indian communities have higher volumes of unaddressed 
pollution problems than mainstream communities.7 And communication, 
waste management, and power provision infrastructures are substantially worse 
on Indian reservations than in nonreservation areas of North America.8

In addition, unemployment is higher and incomes lower among American 
Indians than among any of the other major ethnic groups in the United States 
or Canada. It is a fact that science- and technology-related jobs will be the 
major source of new jobs (especially higher-paying ones) and business for the 
foreseeable future.9 So Indian individuals and families will need science and 
technology knowledge and skills in order to improve their economic well-
being and the many other aspects of life that economic success affects.

Finally, the unique knowledge contained within and the distinctive 
perspectives and thought processes promoted by Indian cultures also might 
lead to valuable contributions to basic and applied science.10 For example, the 
cultural heritage of Indian tribes includes considerable knowledge and under-
standing of ecological phenomena. Indian peoples evolved their distinctive 
cultures in close association with the land and other living creatures of North 
America.11 This, combined with strategies of careful observation and field 
experimentation over the course of many generations, has yielded indigenous 
ecological knowledge that mainstream society has exploited for so long.12 
Even mainstream science has begun to recognize and respect that knowledge 
recently. Atleo, for instance, describes a collaborative regional ecological 
management board formed by the mainstream and tribal governments in the 
Clayoquot Sound region of British Columbia.13 Inclusion of Indian experts in 
traditional knowledge, and their perspectives about forests, on that board led 
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to awareness of a broader range of valuable products (for example, medicinal 
plants), as well as to timber harvest plans that reduced flooding and erosion.

Indian Cultural Identity

Components of a subjective, internalized sense of Indian identity may be part 
of the source of difficulty Indian individuals have with science education as 
it is currently generally organized. Perceptions that science and technology 
historically have been biased against one’s group or are the source of historic 
damage to that group’s culture and well-being are a potential source of 
self-images among Indians that lead to disidentification with science and 
technology.14 From at least the late 1800s through the 1960s, US federal policy 
was aimed at promoting the full assimilation of Indians into mainstream US 
society. Efforts were consistently made to break down indigenous cultures 
and social patterns through, among other things, forced “education” aimed 
at inculcating the language, values, and behavior patterns of mainstream 
American society. In essence, the policy in Bureau of Indian Affairs (BIA) 
boarding schools, mission schools, and other types of schools was to eliminate 
Indian cultures, communities, and ways of life. Education in the sense of 
imparting knowledge and skills typically took, at best, second place. Negative 
views of mainstream education were established among many Indian people 
that continue to some extent today.15

Similar negative effects of cultural identity may also exist for Indian 
students specific to science education. It has been argued that Indian students 
often believe that “they cannot do well in science.”16 This perception exists 
both because Western science has a long history of denigrating indigenous 
knowledge and beliefs and a history of assisting government or private-sector 
projects and programs that did substantial harm to Indian people.17 US and 
Canadian history reveal instances when science has been intentionally used 
against Native peoples. In other cases, science has put itself in the service of 
achieving ends valued by the mainstream culture even when those ends have 
injured Indian people directly or violated their cultural values.

Similarly, the actions of anthropologists and archaeologists in removing 
and exploiting the cultural and spiritual materials and remains of Indian 
ancestors contributed to negative views of mainstream science in particular, 
as did psychologists and social workers who participated in efforts to break 
down Indian cultures or who assisted with programs that promoted adoption 
of Indian children by non-Indian parents. Engineers, chemists, and other 
scientists supported relatively frequent expropriations of Indian lands for 
resource extraction, dam building, and other purposes and failed to defend 
Indians against pollution of their lands and other health-damaging actions, 
all of which added more support for the impression that science did Indians 
more harm than good.

Moreover, past group successes or failures in a particular domain of 
activity are among the elements that contribute to the creation of group iden-
tity; individuals also internalize perceptions of group successes/failures into 
their self-image when they identify with a particular group.18 Similarly, family, 
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community, and peer models and messages help to shape beliefs about what 
skills and careers are possible, interesting, and important.19 Young Indians, 
having been exposed to few role models in science and technology, seem 
less likely than other members of US society to include those possibilities in 
their sense of self.20 Internalized identities can also actively militate against 
success in certain domains when they contain information indicating that 
one’s cultural group has generally poor ability for some discipline or some 
types of tasks.21 Many Indian students may have negative views of science and 
technology because of role modeling and subtle self-image-shaping messages 
from peers and family, society, and teachers.22 The direct empirical evidence 
for that possibility is very limited, however, and developing more and better 
evidence is the purpose of the research reported in this article.

Cultural Identity, Specific Values, and Indian Science Achievement

Group-derived self-images also incorporate the values that characterize a 
group. Cultures are largely characterized by patterns of specific values, and 
the internalization of values into self-images is largely how culture affects 
individual thinking and behavior.23 Both Indian peoples and scientists have 
distinct cultural value patterns, and the patterns for the two groups may 
contain important incompatibilities.24

While there are many specific Indian groups in North America, each of 
which has a distinctive history, culture, and body of knowledge, many Indian 
groups also have some general similarities in their overall philosophies about 
self and world, as well as in their ways of organizing and presenting knowl-
edge.25 According to some, many Indian cultures share these principles: 
(1) an equal respect and valuation of nonhuman and human beings; (2) a
belief that inevitable bonds exist between the well-being of humans and the
well-being of nonhumans; (3) an emphasis on the importance of place and
the uniqueness of each locality; (4) a perception that the spiritual and the
material are in harmony with each other; (5) a belief that there are multiple
ways of knowing, including the scientific and the spiritual, that are equally
valuable and equally required for complete understanding; and (6) an orien-
tation toward extended time frames for analyzing phenomena and weighing
potential outcomes of actions. 26

As point five indicates, cultural values shape how Indian people organize, 
present, and use knowledge, including the types of knowledge that make up 
mainstream science. Indian organization of knowledge may be relatively integra-
tive. That is, the emphasis may be more on integrating many types of knowledge 
with each other, as well as on integrating knowledge with spiritual and moral 
values, than is true in European-derived cultures and systems, including main-
stream science. Traditional indigenous worldviews and knowledge systems shun 
the dichotomies of Western thought: material versus spiritual; scientific versus 
experiential ways of knowing; and nature versus human. The overall approach 
taken by Indian people and incorporated into their indigenous knowledge 
seems to be to integrate ethical, communal, and scientific (knowledge-based) 
questions and to be more interested in knowledge about the connections 
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among things than in knowledge only narrowly applicable to one category of 
things.27 Moreover, traditionally, knowledge was presented in Indian cultures 
in the form of metaphorical rituals, stories, or songs; and education was not 
separated from play, worship, or domestic and economic routines.28

Science and technology education and practice (if not sciences and tech-
nologies) also are tied to certain types of values and behavioral norms. 
Historically, science education and practice have been and largely continue 
to be shaped, both overtly and subtly, by a certain set of norms and values 
that differ from those that characterize traditional Indian cultures. Pacey (an 
engineer) describes the major values of engineers and scientists based on 
his review of relevant literature as well as his own analysis.29 Jackson reports 
the values of research scientists based on the responses of a large sample to 
questionnaires.30 Pacey and Jackson separately came to the same conclusion: 
scientists are oriented toward mastery of nature, priority to the technically 
advanced, progress (a better future), independence, and personal prestige 
and achievement. Science and science education are also inclined toward 
reductionistic approaches that treat topics and applied issues in isolation 
from each other.31 It has been proposed that because these values that 
underlie science education and practice differ in many ways from those of 
Indian cultures, Indian students, their families, and their communities often 
see science and technology and success in science and technology education 
as antithetical to their identities as Indian people.32

Value differences can also promote intergroup tensions that can help 
disrupt minority success. For instance, Sanders argued that incompatibility 
between American Indian cultural values and norms and those held by Euro-
American teachers or classmates produces isolation, conflict, and stress, and 
that these are major causes of academic failures among American Indian 
students.33 The direct empirical evidence for this is not strong. There is better 
evidence of the operation of the same process among other groups. For 
instance, Subtonik and Steiner’s longitudinal study of scientifically precocious 
adolescents found that felt sociocultural isolation and perceived scientific 
reductionism were important factors in the attrition of talented white females 
from scientific training.34

In summary, Indian cultures have been argued to yield a distinctive 
pattern of specific values and behavioral/self-image norms. This and the 
unique ways of organizing and presenting knowledge that Indian cultural 
principles promote have been argued to make for a difficult fit with main-
stream science and its traditional philosophical emphasis on reductionism, 
fragmentation across disciplines, individualism and competitiveness, and 
abstract methods of information organization and presentation.

The Current Study

Based on the preceding discussion, it seemed reasonable to expect that 
stronger cultural identification with Indian heritage and culture might be 
associated with more negative views of science and advanced technology 
among Indian youth. On the other hand, stronger identification with 
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 mainstream (Anglo- or Euro-American) society and culture might promote 
more positive views of science and advanced technology. 

Anglo-American cultural identity should be more likely among white 
youth but also exists to some extent among many Indian adolescents because 
they are constantly exposed to mainstream society in school, through the 
media, and in their day-to-day interactions. The model guiding this study is 
that Indian students can identify with both an Indian tribe/culture and with 
mainstream US society at the same time. It seems reasonable that stronger 
Indian identities among Indian students may predispose them to some nega-
tive views of mainstream science as it has historically been and currently is 
practiced and presented. However, relatively high Anglo-American cultural 
identities among Indian students may predispose them toward more positive 
views of science and advanced technology.

There is, however, very little direct quantitative research on the effects 
of sociocultural identity on the values and norms of Indian students or on 
the relation of specific Indian cultural values and norms to their views of 
science and advanced technology. The current study, therefore, is intended 
to produce additional empirical evidence of the relation of culture to 
beliefs about and attitudes toward science and advanced technology among 
American Indian students. In the data presented here, I investigated how 
variations in Indian students’ degrees of identification with Indian communi-
ties and Indian cultures versus the US mainstream society and culture help 
shape four specific culture values that the literature reviewed in the preceding 
text shows may differ between many scientists and many American Indian 
people. The cultural values were, in turn, examined for relations to various 
specific types of views of science and technology as assessed by a previously 
validated inventory.

METHOD

Participants

The participants were 196 students at tribal colleges, urban high schools in 
Colorado, and reservation high schools in South Dakota and Washington 
State. The college and urban high school students completed the study 
materials in classrooms at the tribal colleges during the academic year. The 
reservation high school students completed the materials in classrooms 
during a summer academic enrichment program run by a tribal education 
department. Almost all reservation high school students attended schools 
run by tribal governments. A few of the participants attended off-reservation 
public or private schools. Students were paid $10 to participate in the study.

Predictors

Cultural identification was operationalized using the six-item American 
Indian Identity and the six-item Anglo/White Identity subscales of the 
Oetting-Beauvais Cultural Identity Inventory (CII). There is substantial 
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evidence for the reliability and validity of this inventory.35 One sample item is: 
“Some families have special activities or traditions that take place every year 
at particular times. . . . How many of these special activities or traditions does 
your family have that are based on American-Indian culture?” Each item is 
rated for applicability to the respondent on a four-point scale anchored by 
“none at all” or “not at all” and “a lot.” Each participant received two cultural 
identity scores: one for the strength of Indian cultural identity and one for the 
strength of Anglo-American cultural identity.

Theoretically, according to Oetting and Beauvais, scores for Anglo-
American and Indian identification are independent of each other. That is, 
a given individual can potentially be high on both, low on both, or high on 
one and low on the other. This is an antiassimilationist model in that Anglo-
American and Indian identities are not pitted against each other as polar 
opposites; rather, they are seen as orthogonal (separate) dimensions of the 
complex overall identity of each person. In Oetting and Beauvais’s valida-
tion studies, as well as in a study by James, Chavez, Edwards, Beauvais, and 
Oetting in which almost 800 Indian students completed the CII, the majority 
of Indian students were found to have some degree of Anglo-American iden-
tity.36 Moreover, in the studies just mentioned, the Indian Identity and Anglo 
Identity scores from the CII had unique relations to outcome variables such as 
achievement in school, dropping out of school, and levels of substance abuse.

Four specific cultural values were assessed using scales created by the 
current author based on items developed and validated by Kluckhohn.37 It is 
labeled the “Kluckhohn Inventory” in the results section and yields scores for 
degree of orientation toward mastery over nature; time orientation (toward 
the future or the past); individualism; and view of human nature (that is, 
generally positive or generally negative).

Attitudes and beliefs about science and technology were assessed using a 
Cognitions and Beliefs about Technology and Science (CABATS) inventory that 
was developed by the current author. Eight categories were identified through 
a literature search and substantiated by a Q-sort—a sorting of a large group of 
items into categories that they seem to fit under—done by two subject-matter 
experts. Items were written by a team of faculty members and PhD students 
and polished and supplemented by undergraduate and PhD students in under-
graduate- and graduate-level test and measurement classes. A Confirmatory 
Factor Analysis (CFA) was used to substantiate the eight factors and the items 
that compose each one. It has been validated with American Indian/Alaska 
Native participants and members of the other four major US ethnic groups.38 
It yields scores for eight subscales of categories (factors) of beliefs about and 
attitudes toward science and advanced technology: (1) traditionalism consists of 
items focusing on whether or not the traditional cultural values of one’s family 
and group are seen as incompatible with science and advanced technology; (2) 
self-image consists of a set of items reflecting the belief that those who develop 
and use advanced technology and science share important characteristics (for 
example, age, ethnicity, and gender) with the respondent; (3) social damage 
includes items assessing beliefs that science and technology damage interper-
sonal and community relationships and community health; (4) environmental 
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damage consists of items that assess perceptions that technology damages the 
physical environment; (5) intellectually/spiritually positive contains items that 
refer to the effects of science and technology on individual growth and develop-
ment; (6) science/technology heroic is intended to assess perceptions that science 
and advanced technologies bring status and prestige to the individuals who 
master them; (7) this category is comprised of items that reflect perceptions of 
enhanced control/power from science and technology; and (8) economic advantage 
examines strength of belief in the economic and competitive benefits brought 
by science and advanced technology.

RESULTS

Linear structural modeling would be the ideal analysis strategy for the 
constructs and measures employed. The number of participants involved in 
this study was too low to yield dependable results from structural modeling 
programs, however. Therefore, I simply examined the pattern of bivariate 
correlations among the identity, value, and technology perception variables. 
The separate Anglo- and Indian-Identity scores were each correlated with the 
four specific cultural values assessed by the Kluckhohn Inventory. Those four 
cultural values were then correlated with the scores for the subscales of the 
Beliefs about Technology Inventory. The significant correlations that resulted 
are shown in figure 1.

DISCUSSION

The pattern of correlations shown in figure 1 generally substantiated the 
argument that having a strong subjective Indian cultural identity has negative 
implications for perceptions of science and advanced technology. The results 
were complex, however, for both Indian Identity and Anglo Identity, with the 
latter yielding mixed results relative to perceptions of science and technology.

Indian Identity had a significant negative correlation and Anglo Identity 
had a significant positive correlation with individualism. Individualism, 
in turn, correlated negatively with the extent of the belief that advanced 
technology causes social and environmental damage and correlated posi-
tively with the extent of the belief that technology is heroic. Thus, having 
a relatively strong Indian Identity tended to reduce adherence to a cultural 
value (individualism) that promotes positive views (that is, they are heroic 
and do not generally promote social or environmental damage) of science 
and technology. Indian Identity also had a significant negative correlation 
with the valuing of mastery over nature, and orientation toward mastery 
over nature was associated with lower perceived environmental damage 
from technology, as well as with higher perceived levels of heroism associ-
ated with technological skill. Thus, by way of its negative relations with both 
individualism and mastery over nature as values, Indian Identity was related 
to greater perceived damage (social and environmental) from technology 
and lower perceived heroism from mastery of advanced technologies. On 
the other hand, by way of individualism, Anglo Identity was associated with 
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lower perceived damage from technology and higher perceived heroism to 
it. Anglo Identity also correlated significantly and positively with Future Time 
Orientation (FTO) as a value, and FTO correlated significantly and positively 
with perceptions that advanced technology damages the environment and 
society. Thus, by way of a positive association with individualism as a value, 
Anglo Identity was indirectly related to viewing science and advanced tech-
nology positively in this sample. Through its positive connection with FTO, 
Anglo Identity was linked to a value that was associated with negative views of 
science and advanced technology.

In future studies, it would be interesting to see whether Anglo Identity 
has the same type of both positive and negative implications for views of 
technology among Anglo students, or whether it is something unique to 
Indian students’ partial identification with mainstream society that created 
the pattern for Anglo Identity reported here. Similarly, because some Anglo 
students have been found to receive nonzero scores for Indian Identity in the 
past, it would be interesting to see if the pattern of relations reported here 
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between variation in self-reported Indian Identity and values and between 
values and views of technology would hold for a sample of Anglo students.

The current results point toward how internalized identity relates to values 
and how values help shape views of science and technology. In future studies, I 
hope to study different methods of organizing and presenting science and tech-
nology information and how different social contexts interact with identity to 
influence interest in and ability to master science and advanced technologies. 
For example, it has been suggested that group-based and cooperative forms of 
education may be more effective for American Indian students than the individ-
ualistic/competitive approaches that often characterize mainstream education. 
Similarly, educational programs that thoroughly integrate mainstream science 
and traditional Indian cultural knowledge and perspectives should help 
students with strong Indian identities develop knowledge systems and skill sets 
that are congruent with both mainstream and Indian perspectives.

While there are numerous programs established to recruit minorities and 
women into scientific fields, they have limited effects on increasing the numbers 
of Indian students majoring in or receiving undergraduate or graduate degrees 
in science or engineering.39 One reason for this lack of representation seems 
to be that Indian students sometimes see science as incompatible with being 
an American Indian. Given this, it is not surprising that integrating Indian 
perspectives and knowledge with mainstream science has been indicated, in a 
few available examples, to be an effective approach to increasing the numbers 
of Indian individuals succeeding in training as scientists and technicians.40

Similarly, one study has produced evidence that emphasizing the collec-
tive benefits of a specific type of science and technology (photovoltaic solar 
cells) promoted learning among people who score higher on collectivism, 
while emphasis on personal benefits promoted learning among people who 
score higher in individualism.41 Thus, we may be better able to design curri-
cula and programs that fit with Indian Identity as a mental and cultural system 
with greater understanding of how various specific values impact reactions to 
science and technology.

Finally, how the identity components of values and beliefs are organized 
in people’s minds has been shown to directly impact the activation of knowl-
edge and skills needed to perform successfully on tasks that are stereotypically 
linked (or not linked) to particular social groups. In addition, different social 
contexts can activate different identities and different specific components 
of any given identity. Any one of the four values assessed here could, for 
example, be more active (influential, mentally and behaviorally dominant) 
than the other three because of its links to a specific identity that has been 
activated by immediate circumstances. Similarly, in the unlikely event that all 
four values were equally strongly tied to a particular active identity, specific 
situational features (objects, events, ideas) can still implicate one value more 
than the others such that the one would exert more influence on thinking 
and behavior than any or all of the others. For instance, Steele has shown that 
social contexts that activate African-American students’ beliefs about their 
own racial group can suppress their performance on tests of academic skill 
and knowledge.42 Similarly, James and Greenberg have shown that contexts 
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that help activate internalized social stereotypes about female/male differ-
ences in ability regarding specific tasks influence the level of ability that 
individuals display on gender-linked tasks.43 In the future, I hope to examine 
how variations in social context across communities, educational institutions, 
courses, and instructor/student relationships might influence both the nature 
and the activation of particular identities and components of identities such 
that science and technology interests and apparent aptitude are affected. For 
instance, can integrating components of mainstream science with traditional 
Native knowledge and presenting information about Native science role 
models alter the perceived relationship of Indian identity to science?

Note that it is not at all my intent to imply that Indian students need 
to assimilate into mainstream culture and abandon their Native cultures in 
order to succeed in science. Native people always practiced a form of science 
by learning through observing—for example, climatic patterns and star move-
ments—and systematically manipulating plants, chemicals, and other aspects 
of their environment to discover and create ways of meeting their needs.44 If 
modern science seems to some Indian students not to fit with Indian identity, 
the fault is with science and mainstream society, not with Indian students. 
Mainstream science is characterized by its own culture that is linked to 
identity as a scientist. Just as the identity of Indian students can affect their 
perceptions of science, the identities of mainstream scientists and the values 
associated with them can affect their choices as educators and researchers 
and their interactions with Indian students or Indian cultures. Identity issues 
can also make it difficult for mainstream scientists to recognize the existence 
or the quality of traditional knowledge. The implications of the identities of 
scientists for their educational approaches, their scientific research and prac-
tice, and the application of science to Native community issues are, therefore, 
also areas ripe for future study.

Recently, even some non-Indian scientists have begun recognizing the 
potential value of integrating Indian traditional knowledge and perspectives 
with mainstream science. Interest in indigenous knowledge has produced 
conferences, National Science Foundation and other support for research 
and educational projects, and various publications on indigenous knowledge. 
Moreover, some recent trends in mainstream environmental science, such 
as increased interest in complexity theory and the resource management 
models based on it, potentially fit well with traditional Indian values. It would 
be interesting to study how those new trends in science are perceived by 
Indian students, how they affect approaches to science education and the 
success of Native students, and whether they could be used as the basis for 
creating a true synthesis of science and American Indian culture.

Clearly the study outlined in this article is only preliminary and heuristic. 
While the results are interesting in and of themselves, they also point toward 
vast additional work that needs to be done on the relations among identity, 
values, and the manifest needs both to increase the success of Indian people 
in modern science and to reshape mainstream science research, education, 
and application toward approaches more likely to sustain the earth and all of 
its peoples.
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