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Developing Culturally Responsive Science
W. SAKIESTEWA GILBERT, NORTHERN ARIZONA UNIVERSITY
American Indian students are capable
of excelling in science if they are given
culturally appropriate instruction.
Culturally appropriate instruction
helps Indian students who are grounded in their tribe’s traditional
knowledge clarify science concepts.
Unfortunately, many teachers don’t
recognize or value their Indian
students’ cultural knowledge. When
teachers neglect to affirm their
students’ traditional teachings
nurtured in the home and local community, these students can lose their
desire to learn science, avoid science
professions, and question their own
cultural identity. Therefore, it is
imperative that teachers and curriculum writers clearly address cultural
issues when developing curriculum
for American Indian students.
Clearly, American Indians, like
everyone else, have been using science
for all aspects of life. Yet, this local
Native knowledge has not been
included in the school science
curriculum. Instead, Indian students
are taught science concepts from a
Western European perspective. If they
are to become successful, Indian students must be allowed to utilize their
own experiential knowledge to better
understand science concepts being
taught in school. We should recognize
that the knowledge children bring to
the classroom is just as important as
what is being taught in the classroom.

The Need for Culturally
Responsive Curriculum
In the last three decades, educators
have successfully incorporated local
knowledge and languages in school
curricula especially in the areas of literacy and social studies. However, the
science curriculum has remained
largely unchanged, using a false logic
that science is “culture-free” because
it is absolute and universal. The fallacy
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here is that science in American
schools is indeed funneled through
Western European perspectives. The
elementary school science curriculum
in American classrooms is somewhat
standardized in textbooks and through
state and national science education
standards.
Developing elementary science
curriculum that includes culturally
appropriate knowledge can build on
this standard curriculum (Gilbert &
Carrasco, 1997). This Native cultural
knowledge is not necessarily “Native
science,” but background knowledge
that relates to the science curriculum
taught in school. This cultural knowledge is culled from the respective culture, and is “connected” to the existing elementary science curriculum.
This knowledge consists of legends,
stories, beliefs, perspectives, history,
Native language and values. It also

retically viewed as a motivating factor
for improving achievement scores in
science. It is believed that if American
Indian children are grounded in their
own Native “cultural knowledge,”
they will learn the elementary science
curriculum and also have a more positive attitude toward school science and
science in general. It is important to
emphasize, “science is science;” and
while there may be variations in ways
of using and interpreting it, science is
still science. The objective is not to
introduce different science concepts
or principles, but to support them by
including Native cultural knowledge.
American Indians have different
cultural perspectives on the same science concepts and universals. For
example, from a Western European
perspective, we are taught the names,
uses and related iconic forms of the
constellations, e.g., The Big

“We should recognize that the knowledge
children bring to the classroom
is just as important as what is being
taught in the classroom.”
includes local “funds of knowledge”
(Moll et al., 1992) in regard to hunting, agricultural and all the other survival skills that Indian people have
developed over the years to sustain a
living in this land of theirs, and it
includes traditional ways for interpreting and employing basic scientific
knowledge.
The cultural component is theo-

Dipper/Ursa Major. American Indians
have for hundreds of years known and
used these same constellations, and
like Western Europeans, have attached
special names, and meaning to them.
The phenomenon is the same, but the
perspectives regarding name, uses, and
meaning may differ. While most science concepts are absolute and universal, the cultural difference lies in their

interpretation and use. How other
cultures view, interpret, and apply the
universal scientific phenomena, I
believe is what can make science edu-

values, the relationship between the
stars, the moon and the sun, earth and
plants and animals and weather
patterns. These become valuable

“The cultural knowledge for the
cultural science modules can be
obtained from various sources that
include interviewing respected Native
community leaders and educators,
parents and other cultural experts.”
cation more relevant to both
American Indian and majority
students.

Developing Culturally
Responsive Science Curriculum
Insuring that the cultural science
knowledge is integrated into the existing elementary science curriculum,
one must obtain the local Native science cultural knowledge and
transform this knowledge as science
curriculum to be “connected” to or
incorporated into the regular elementary school science. McCarty (1980)
suggested that culturally relevant curriculum development places
importance on community input.
Recognizing this, Native educators,
elders, medicine men and women are
viewed as cultural “experts” and consulted to contribute their expertise to
the development of culturally relevant
curriculum. Culturally appropriate
Native science knowledge may then
be transformed into a curriculum that
is connected to the regular school science lessons.
The cultural knowledge for the
cultural science modules can be
obtained from various sources that
include interviewing respected Native
community leaders and educators,
parents and other cultural experts.
These individuals present their own
perspectives on each of the science
topics. These include legends, stories,

resources of information in constructing cultural science modules/lesson;
and once written, they are integrated
with the regular classroom science
curriculum. The instructional
sequence and design criteria can be
created to function as a template for
science teachers using the assemblage
of modules and lessons, which have
been designed to integrate a cultural
context for teaching scientific
concepts to grades K-6th. The
sequence is as follows:
Phase One
Phase One begins with the introduction
to a lesson. A topic is chosen and/or
identified, and students are engaged to
inquire about and explore specific
details about it. They discuss what
they already know about the topic and
learn the “how” of gathering information and data to learn more about it.
They consider, discuss, and agree on
appropriate ways of organizing data
for presentations to classmates, family,
and the community at large.
Phase Two
Phase Two is the introduction of the
cultural context where traditional teachings are presented. This includes a
vocabulary of specific words in the
tribe’s language with English translations and traditional stories and teachings. Traditional uses of certain material and elements are also communi-

cated. The students are introduced to
the cultural information and teaching,
and the traditional protocols for
imparting information and knowledge
are observed and shared. This part of
the process integrates the oral sharing
of information and includes field trips.
Phase two is the building block for the
children’s sense of knowing self, sense
of place, belonging and context, a traditional knowledge data base on
which textbook science can then be
integrated.
Phase Three
Phase Three involves communicating
concepts, ideas, and honing skills taught
in textbook science. An objective way
of viewing and learning concepts
through teacher lectures is used, as
well as hands-on and inquiry based
activities, reading the textbook, the
use of computer technology, and other
electronic media to access
information. The use of measuring
tools, rulers, test tubes, microscopes,
telescopes, and cameras for recording
and monitoring information is
learned. The western view and
approach to learning, teaching, and
absorbing information about the specific topic becomes the focus of activity. Students are exposed to thinking
inductively and deductively. It is here
that they begin to hone math skills
and learn to develop an objective view
in the learning process by identifying
the specific topic for study and guidelines for gathering data. In addition,
they are taught how to arrange and
organize the material gathered into a
format from which observations can
be made and conclusions drawn.
Phase Four
Phase Four consists of “integrating”
(connecting) phase two and three. It
involves the blending of two
approaches and interpretations of a
given set of materials, ideas, facts, and
information. This harmonious blending of two paths, which leads to the
same place of knowing, will afford
students the ability to function and
perform in both realms. The subjective and objective approach to learning
about natural systems and cycles are
paths, where one is not exclusive of
Continued on page 33
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How to get published in the

NABE NEWS
NABE welcomes submissions from members and nonmembers on topics
that are relevant to those in the field of bilingual education.
Writing an article is an excellent way to gain recognition and communicate
important information to others in your profession.

Guidelines for Article Submission
General Editorial Policies
NABE News is published six times a year on a bimonthly basis. We seek previously unpublished articles. Articles should focus on the theory, research
and/or practice of implementing quality bilingual
education programs, including dual language programs. NABE invites manuscripts on a wide-range of
topics related to support structures for these
programs—from funding issues, parental involvement, staff development, curriculum and instruction
to legislative agendas, state initiatives, staff
hiring/retention and personal reflections—that
advance the knowledge and practice in the field.
NABE News prefers a reader-friendly style of writing that resonates well with community groups, parents, legislators, and especially classroom teachers.
Contributors should include reference to a theoretical
base and cite related research, but the article should
contain practical ideas or implications for practice.

Articles for Regular Columns: NABE news publishes four regular columns—Administration of Bilingual
Education Column, Asian/Pacific Americans Column,
Indigenous Bilingual Education Column, and Theory
Into Practice Column. Each column has a column
editor. These articles are shorter in length, usually
focus on one issue, elaborate on two to three major
points, and provide specifics for practice.
Manuscripts should relate to the special focus and be
approximately 1500-2200 words in length. They can
be mailed to the NABE office, to the attention of the
NABE News editor or mailed directly to the column
editors as follows:

Submission Guidelines
All articles must conform to the publication guidelines of the Publication Manual of the American
Psychological Association (4th edition).
Print materials and electronic versions should
include a title page, with contact information—
including mailing address and telephone number. If
available, authors should provide fax numbers, and
e-mail address.
Include a two to three sentence biographical reference
that may include job title or highest degree earned, work
affiliation and/or research interest (not to exceed 50
words).
Manuscripts and diskettes will not be returned.
Keep copies of your article or other materials submitted.
The editor of NABE News reserves the right to
make editorial changes needed to enhance the clarity of writing. The author will be consulted only in
cases where the change(s) is/are substantial.
Copy is due two months in advance of the first
month listed for the issue (for example, The deadline
for the July/August issue is due May 1st, for
September/ October it would be due On July 1st).
Advertisements should be submitted at least one
month in advance of the first month listed for the
issue.

Mr. Ward Shimizu, Co-Editor-Asian/ Pacific Americans
Column, San Jose State University, 689 Erie Circle, San
Jose, CA 95192.

Types of Articles
Feature Articles: A feature article should address the
issue’s theme (if identified), be no longer than
2,000-4,000 words, including references and sidebars. Type/save your manuscript as a Word document (6.0 or below) and attach it to an e-mail sent to
nabe_news@nabe.org or mail a diskette to the NABE
address. Please do not use running heads or bold.
Include contact information and a brief bio indicating
name, title, affiliation, and research interest.

3. if appropriate, a discussion of how the material
ties in or responds to broader issues in the field
or to specific methodologies

Dr. Ji-Mei Chang, Editor-Asian/Pacific Americans
Column, Department of Special Education, College of
Education, SH 204, San Jose Satate University, One
Washington Square, San Jose, CA 95192-0078.
jmchang@email.sjsu.edu

Dr. Jon Allan Reyhner, Editor-Indigenous Bilingual
Education Programs, Northern Arizona State
University, Associate Professor, Division of Bilingual
Education, CEE, P.O. box 5774, Flagstaff, AZ 860115774. jon.reyhner@nau.edu
General/Other Articles: Other articles, not addressing the announced NABE News themes, are also
sought and welcomed. They should be relevant to
current interests or issues. They must be no longer
than 1500 - 1750 words.
Reviews: Reviews should describe and evaluate
recently published bilingual education materials,
such as professional books, curriculum guides, textbooks, computer programs, or videos. Reviews
should be no longer than 500-750 words. Include in
your review:
1. a brief summary of the major components or features of the material, with no evaluative
comments
2. an evaluation of the features, indicating how they
are useful/helpful or not

4. an assessment as to whether the teacher/reader
would want to use the material and why (or why
not)
Send a copy of your review, preferably as a Word file
in an e-mail, to: Dr. Beti Leone, Fresno, CA,
leonecisne@earthlink.net.
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the other. Thus, it is the goal to create a curriculum of science education
materials that is inclusive of and creates a place for traditional cultural
belief systems and values, while at
the same time amplifying and
expanding existing American Indian
traditional knowledge bases.
While it has been shown that
integrating Native cultural
knowledge into school science does
make a difference in teaching and
learning, I believe that this approach
is applicable to all schools
everywhere. For example, African
American students can also improve
their science achievement scores if
they are also grounded in African
perspectives on science. Anglo
American students could also benefit
from other cultural views on science.
Wouldn’t it be more interesting and
beneficial to have, for example,
Puerto Rican students in Boston
learn not only about American
school science perspectives, but also
those of the Boricua (indigenous
people of Puerto Rico), and those of
other Native nations? NN
Dr. Willard Sakiestewa Gilbert is a
Native American (Hopi) Professor and
Department Chair in the College of
Education at Northern Arizona
University, Flagstaff Arizona and has
served as a faculty member, researcher and
administrator for 19 years, specializing in
curriculum and instruction, bilingual/multicultural education and Indian education.
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