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As the number of students of color grows significantly in the nation’s schools,
policymakers, administrators, and teachers alike must work in tandem to ensure that
all students receive equitable learning opportunities. As such, science teachers and
science teacher educators face increasing pressure to bridge the gap between their
pedagogical content knowledge and students’ learning outcomes. In the chapter
“Equity and Diversity in Science and Engineering Education,” the National
Academy of Science (2011) provides two reasons for the differences among specific
groups of students in their educational performance and patterns of science learning.
One reason provided by the Academy includes inequities across schools, districts,
and communities, and differences. This also includes differences in opportunities
related to curricular and instructional materials and assessment/evaluation.
Additionally, the Academy lists elementary science preparation, literacy, and math-
ematics understandings as pressing challenges to students’ performance in science.
While the onus for low student performance is often placed on teacher effectiveness,
educators and policymakers should also consider how curriculum and policy
decisions impact student learning and student outcomes. In the case of science
teacher education programs, an emphasis on multicultural course offerings might
provide teachers with a better understanding of students. For example, courses that
delve into students’ cultural and social capital should be foundational in teacher
preparation courses. In turn, this might encourage students to exhibit a better
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appreciation for the subject matter. We posit that teacher preparation programs
should encourage teachers to understand and value student differences and respond
to those differences in their teaching styles. To be clear, we do not advocate teaching
from a deficit perspective; however, we suggest that teachers should value the
diverse perspectives and knowledge that all students bring to classrooms (Milner,
2010). Furthermore, we suggest that policy initiatives that seek to increase perfor-
mance for low-income rural and urban students consider a framework that speaks to
the differences that students bring to classrooms. Thus, the purpose of this chapter
is to review science teacher education policy in conjunction with standards to which
teachers teach. Moreover, this chapter sets forth a new policy agenda to improve
science teacher practices and science performance among low-income rural and
urban students of color.

Teaching Strategies for Meeting the Needs of Today’s Students
for Tomorrow’s Future

Before prospective teachers enter a teacher preservice program, they come to the
program with their own epistemologies or ways of seeing the world. For some
teachers, this lens does not include low-income rural and urban students of color
excelling in STEM subjects (Bryan & Atwater, 2002). This deficit way of depicting
students’ interests in science trickles down to the way some teachers teach. Jones
and Carter (2007) suggest that teachers’ epistemological beliefs tend to be
relatively stable and resistant to change. Thus, many teachers rarely depict low-
income rural and urban students or students from traditionally underrepresented
groups (i.e., African American, Latino/a) as future scientists. While this culture is
endemic in many of today’s science education classrooms, it is also reified in the
larger school community. As such, teachers’ contexts often influence their
practices. Given that, then, how do science teacher education programs break the
stereotypic cycle that some teachers bring to the science teacher education class-
room? Social justice researchers propose that the major goal of research is to
develop action agenda to address the lives of marginalized, oppressed groups
(Atwater, 1996; Barton, Ermer, Burkett, & Osborne, 2003; Cochrane-Smith &
Fries, 2011; Darling-Hammond, 2006; Rodriguez, 1998; Seiler & Elmesky, 2005).
More specifically, social justice researchers propose the following: (a) include the
history of science in the curricula to demonstrate that science is a human endeavor
and aids students in understanding that social and political powers are tied to sci-
ence; (b) teach the history of science so that students can understand the many
contributions of other cultures to science; and (c) teach the history of science so
that students can learn about their cultural heritage and provide them role models
for the their future endeavors. As a result, a social justice approach to teaching
science education might provide students with tools and concepts to better
understand their role in producing science knowledge.
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Loughran (2007) suggests that science teachers, along with science teacher
educators, traditionally utilize transmission approaches to teaching. Subsequently,
the transmission approach to teaching proposes that telling students will promote
science learning as opposed to engaging students in their own learning (Tishman,
Jay, & Perkins, 1993). Students learn science by doing science. Therefore, in order
for teachers to engage learners, teachers should relate scientific concepts and
processes to students’ background and heritage. This, we believe, will help students
to view science as a more attainable subject. This approach may also lead to better
academic performance gains among low-income students and underrepresented
students of color in science education (Julyan & Duckworth, 1996; Parsons, 2003).

O’loughlin (1992) maintains constructivist teaching is fallacious because of its
inability to come to terms with the essential issues of culture, power, and discourse
in the classroom. He argues that a sociocultural approach to teaching and learning
takes seriously the notion that learning is situated in the following contexts: (a)
students bring their own subjectivities and cultural perspectives to bear in construct-
ing understanding; (b) issues of power exist in the classroom that need to be
addressed; and (c) education into scientific ways of knowing requires students to
understand modes of classroom discourse. If students understand classroom dis-
courses, then they will be able to negotiate these modes effectively. This will allow
students to master and critique scientific ways of knowing without sacrificing their
own personally and culturally constructed ways of knowing.

A Review of Science Teacher Education Policy and Standards

Science teacher education policy implemented during the 1960s and 1970s empha-
sized teacher competency and science mastery learning (Yager, 2000). During the
1980s, science teachers were viewed as “knowers”; therefore, teachers’ practical
knowledge dominated science teacher education literature (Abell, 2007). Teachers’
pedagogical content knowledge (PCK), along with science content knowledge, was
of interest to science teacher educators. During that time, science teacher educators
focused on the following areas: (a) teachers’ knowledge of goals for and general
approaches to science teaching; (b) teachers’ knowledge about the science curri-
cula, including national, state, and district standards and specific science curricula;
(c) teachers’ knowledge about assessment of students; (d) teachers’ knowledge
about science instructional strategies, including representations, activities, and
methods; and (e) teachers’ knowledge of student science understanding (Abell).
Although these standards were intended for teachers to use with all students, they
were not designed for low-income rural and urban students. In an effort to ensure
that low-income rural and urban students were taught science from the same
standards, Shulman (1986) developed teacher knowledge bases that included the
following: (a) content knowledge; (b) general pedagogical knowledge, with special
reference to the broad principles and strategies of classroom management and orga-
nization that appear to transcend subject matter; (c) curriculum knowledge with
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particular grasp of the materials and programs that serve as “tools of the trade” for
teachers; (d) pedagogical content knowledge (a special amalgam of content and
pedagogy); (e) knowledge of learners and their characteristics; (f) knowledge of
educational contexts, ranging from the workings of groups or classrooms, the gov-
ernance and financing of school districts, and the character of communities and
cultures; and (g) knowledge of educational ends, purposes, and values and their
philosophical and historical grounds. These standards allowed teachers to reach
inside the lived experiences of students, thus extending science education beyond
“generic” learners. As a result, Shulman’s model (1986) for understanding teacher
knowledge became of great interest in science education.

During the 1990s The National Science Education Standards (1996) created
standards related to science teaching, assessment in science education, science con-
tent, and science education programs. In the assessment standard, Standard D states,
“Assessment practices must be fair” (p. 85). However, this standard focuses on bias
and includes “Assessment tasks ... must not assume the perspective or experience
of a particular gender, racial, or ethnic group” (p. 85). This standard, which is devel-
oped on a color-blind ideology (Bonilla-Silva, 2006), poses problems for students
of color and women in science interested in science education. In a traditional sense,
assessment items are based upon a White dominant paradigm, and it is assumed that
all races and genders of students should understand concepts through a White male
epistemological lens (Linn & Harnish, 1981). This lens negates equity or social
justice as it relates to the preparation of science teachers. As Milner and Williams
(2008) note, “standardized” policies that do not take into account the multiple layers
of needs and issues in particular contexts often result in inequities and inequalities
that are difficult to control.

The turn of the twenty-first century brought with it reform of the 1965 Elementary
and Secondary Education Act. This reform, known as the No Child Left Behind Act
(NCLB) of 2001 called for all students to be proficient in all subjects by the year
2014. This federal education policy required disaggregated data of student sub-
groups. These data indicate that students from underrepresented groups (i.e., ELL,
African American, and students with disabilities) lag behind their White counter-
parts in most subject areas, but particularly in mathematics and science. The expo-
sure of such data reveal that one possible cause of the differences among student
performance is the widened gulf between teacher subject matter knowledge to other
forms of teacher knowledge, teacher beliefs and values, and classroom practice
(Ferguson, 2003; Gess- Newsome, 1999; Norman, Ault, Bentz, & Meskimen, 2001;
Parsons, 2005). It also suggests teacher classroom practices and students’ cultural
backgrounds are disconnected. As federal policymakers prepare to reauthorize and
make legitimate changes to NCLB, science teacher educators must continue to
ensure that required objectives and goals have a multicultural component as a means
of meeting the needs of all students.

If science teachers envision science teaching as aligning with the national stan-
dards, then it is imperative that the standards include issues related to equity and
social justice in the learning and teaching of science and the assessing and evaluat-
ing of students’ science knowledge and skills. Currently, the nation’s proposed
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common core of standards does not include a standard that focuses specifically on
equity and social justice. Instead, the common core includes a standard that aims to
meet equity and social justice objectives. The standard, Connections in Teaching
Science, provides learning objectives for students that include the following: (a) the
examination of science applications in their personal lives and interests and in the
examination of local issues and (b) relating knowledge of other disciplines, particu-
larly mathematics and social sciences, to concepts of science in applications to their
personal lives. While these objectives provide students with an opportunity to apply
science knowledge to their daily-lived experiences, it does not allow teachers to
highlight such experiences as a teaching focus. For instance, the knowledge objec-
tive for teachers includes understanding how students can identify and utilize sci-
ence concepts in their daily lives. In order to improve science performance for
low-income students of color in rural and urban schools, then teachers must be
committed to being change agents in the profession.

Unlike the common core of standards, the National Board of Professional
Standards of Teaching includes standards related to equity and social justice. For
the adolescent and young adult (high school), the standards are as follows: (a) VI—
Promoting Diversity, Equity, and Fairness-Accomplished Adolescence and Young
Adulthood/Science teachers ensure that all students, including those from groups
that have historically not been encouraged to enter the world of science and that
experience ongoing barriers; (b) XII—Connecting with Families and the
Community-Accomplished Adolescence and Young Adulthood/Science teachers
proactively work with families and communities to serve the best interests of each
student; and (c¢) XI—Family and Community Outreach-Accomplished/Science
teachers proactively work with families and communities to serve the interests of
students. While these standards exist, most schoolteachers do not adhere to the stan-
dards because many do not seek National Board Certification. Again, this suggests
a disconnect between the world of policymakers and practitioners in terms of teach-
ing students through an equitable framework.

The National Council for Accreditation of Teacher Education (NCATE) does not
include standards that are specifically related to teachers and social justice. Instead,
NCATE standards are based on a belief that caring, competent, and qualified teach-
ers should teach every student. Given that, NCATE standards indirectly prepare
teachers for a diverse community of students. Within NCATE, the National Science
Teacher Association (2003) designed standards for science teacher education pro-
grams. These standards call for candidates to show how they take into account stu-
dent differences in their planning and teaching. However, even within these
standards, there are no standards specifically for science teacher educators.

Although other national organizations struggle with including standards that
address equity and social justice, The Association for the Education of Teachers in
Science (AETS) in 1997 clearly defined a framework for the knowledge, skills,
experiences, attitudes, and habits of mind essential for highly qualified science
teacher educators at the beginning of their professional careers. These standards
were established to guide the development and revision of graduate-level programs
that prepare science teacher educators, criteria for the qualifications of a
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university-level science educator, and guidelines for the qualifications of individuals.
Those who could be science teacher educators were higher education faculty
members who have coursework in the science subject matter and/or science peda-
gogy, school-based mentor teachers, school personnel who conducted professional
development activities, and other agency personnel who provided professional
development to science teachers. The standards are intended for early career science
teacher educators since AETS believed that a lifetime effort is required to develop
into an excellent science teacher educator. Given that, the standards focused on (a)
the knowledge of science; (b) the knowledge of science pedagogy; (c) the theoreti-
cal and practical background in curriculum development, instructional design, and
assessment; (d) the knowledge of learning and cognition; (e) the knowledge and
skills for research/scholarly activity; and (f) the knowledge, habits of mind, and
skills necessary to work with prospective and practicing science teachers as they
move through a developmental process. Even though these standards were devel-
oped 15 years ago (Lederman et al., 1997), it is still very surprising that it was not
one standard related to science teacher educators’ knowledge and skills to prepare
science teachers to teach students of color in urban and rural settings. In addition,
there was no mention of equity or social justice. It was not until 2004 after the
Association for the Education of Science Teachers (AETS) changed its name to
Association of Science Teacher Education (ASTE) that its Position Statement for
Science Teacher Preparation and Career-long Development called for science
teacher education programs to engage prospective teachers in substantive clinical
experiences where they develop and implement lesson plans appropriate for students
from diverse backgrounds, assess their success on student learning, and plan next
steps to improve their teaching.

Recently, The Carnegie Corporation of New York, along with the Institute of
Advanced Study, took a bold move by calling for the creation of a common set
of K-12 standards in science. In order to accomplish this task, the Carnegie
Corporation initiated a two-step process by first developing a framework and
then developing a set of science standards for the twenty-first century. A
Framework for K-12 Science Education: Practices, Crosscutting Concepts, and
Core ideas has been published (National Research Council, 2012) and is built
upon the Science for All Americans and Benchmarks for Science Literacy (1993)
and the National Science Education Standards (1996). As the presidents of
National Academy of Sciences and National Academy of Engineering (National
Research Council, 2012) assert, “The frameworks highlight the power of inte-
grating understanding ideas of science with engagement in the practices of sci-
ence and is designed to build students’ proficiency and appreciation of science
over multiple years of school” (p. x). There are several goals for the frame-
works, but the most pertinent goals for this chapter include (a) “all students are
careful consumers of scientific and technological information related to their
everyday lives” (p. 1) and (b) “to guide the development of a new standards that
in turn guide the revisions to science-related curriculum, instruction, assess-
ment, and professional development for educators” (National Academy of
Science, 2011, p. 2). Since US schools serve students from a variety of cultural



Policy Issues in Science Education: The Importance of Science Teacher Education... 279

backgrounds, one would assume that this document would discuss cultural
issues and equity in some detail. However, we find that there are basically two
sections that address cultural issues and equity in this framework. The sections
are summarized below:

* Most students can engage in and learn complex subject matter, such as science
and engineering, when they connect to their personal interests and consequences.

e Many students lack essential material resources and instructional support for
exemplary science instruction due to their socioeconomic class, race, ethnicity,
gender, language, disability designation, or nationality.

* Many students are at risk for academic failure in elementary schools in certain
geographic locations.

e If science is viewed as a culturally mediated way of thinking and knowing about
natural phenomena, then students and teachers do not leave their cultural world
views at the classroom door.

e Many traditional science classroom practices are ineffective with certain stu-
dents whose family discourse practices differ from those found in schools.

* The ways that science learning is evaluated are problematic due to language
issues, students’ beliefs and attitudes toward certain kinds of tests, and test bias.

We, the authors of this chapter, find it problematic that in these sections that
little to no research conducted by African American, Latino/a, or Native American
science education researchers guides the framework. It is as the research findings
of only European American education researchers seem to matter (Scheurich &
Young, 1997).

With 13 recommendations for providing guidance to future standard develop-
ers, one focuses on diversity and equity—"“In designing standards and perfor-
mance expectations, issues related to diversity and equity need to be taken into
account. In particular, performance expectations should provide students with
multiple ways of demonstrating competence in science” (National Research
Council, 2012, p. 307). The problem is that equity is an issue that should be
infused in each of the standards since student learning is pivotal in this discus-
sion of frameworks and science is a human endeavor. But the most problematic
proclivity of this group is the terminology used to characterize people in such a
way that their commitment to equity can be questioned. For instance, the term
“African American” is hyphenated and the term “minority” is used. These writ-
ing practices go against the sixth edition of the Publication Manual of the
American Psychological Association in its Reducing Bias section (2010). Thus,
it makes us raise the question: How committed is the National Research Council
to developing standards so that students from different racial, ethnic, language,
ability, socioeconomic backgrounds will truly experience high-quality science
learning and teaching?

As we think about answers to the above question, we suggest that the policy
agenda thus far has not made an honest commitment to including low-income rural
and urban students of color in science education curricula. That calls for a new
policy agenda to be established that includes students from these groups.
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Setting a New Science Teacher Education Policy Agenda

Based on the history of science teacher education policy and standards, and the
current political pulse, science teacher educators and policymakers must work
cooperatively to infuse multiculturalism with a focus on equity and social justice
into the current science education policy agenda. This must be done by redefining
the policy problem in science teacher education. We assert that one part of the prob-
lem includes low student performance among low-income rural and urban students
and underrepresented students of color. Policymakers, on the other hand, do not
understand the other part of the problem: lack of students’ culture represented in
standards and objectives. Before any policy problem can be a part of the agenda for
change, then policymakers must see it as a problem, and “a problem is a problem
only if something can be done about it” (Wildavsky, 1979, p. 4). Once policymakers
realize the connection between student performance and teachers’ understanding of
student culture and background, then it will be accepted as part of the education
reform agenda in science education. Additionally, “the more people affected by a
problem, the more likely the item will receive priority on the legislative agenda,
particularly if the effects are concentrated and serious, or extreme” (Cooper,
Fusarelli, & Randall, 2004, p. 66). Once education policymakers connect science
teacher education and student performance to the global economy and sustainability
of this nation, then they will find it easier to make a case for including standards and
objectives related to student culture.

After science teacher educators and policymakers manage to get students’ cul-
ture on the education policy agenda for change in science education, then the policy
implementation phase begins (Thompson, Wilder, & Atwater, 2001). Implementation
is what happens when a policy is (or is not) carried out (Sabatier & Mazmanian,
1981), and it is in the implementation phase when most policy agenda items go
awry. Oftentimes those who develop policy are loosely connected to those who
implement policy. This, in turn, creates a divide that often results in poor implemen-
tation. In the case of science teacher education, it often results in mediocre class-
room practice. Lackluster practice is not necessarily a characteristic of ineffective
teachers, but it is often related to teachers not understanding what is being asked of
them. This results from teachers not been asked to play a major role in the policy
formulation phase. Thus, it is imperative that science teacher educators have a voice
in setting the policy agenda as it relates to science teacher education and science
education. Rarely, if ever, are teachers asked to partake in the policymaking process.
However, they are expected to act as “street-level bureaucrats” and implement poli-
cies with fidelity. This, in many instances, creates a breakdown in the intended con-
sequences of policy implementation.

Based on a review of teaching strategies and policies related to science teacher
education, we propose an equity and social justice framework for science teacher
education that includes the following elements: (a) equity in the development of
science teacher education policy, (b) curriculum framework that encourages cul-
turally relevant and culturally responsive teaching, and (c) equity in learning
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opportunities for marginalized students. If science teacher educators have a larger
voice in the development of policy that impacts students from various back-
grounds, then policy will be more inclusive and more equitable. For example,
science teacher educators from Alabama should have a seat at the table as well
those from Massachusetts. In that way, the lived experiences and realities of stu-
dents will be represented in the development of science teacher education policy.

In addition to more equitable development in science teacher education policy,
we suggest that curriculum development should center around culturally relevant
and culturally responsive teaching. This, we believe, must be bolstered by curricu-
lum in science teacher education programs and district professional learning
opportunities.

Once policies and curriculum are developed to be more inclusive (Atwater &
Suriel, 2010), then we also suggest the equitable learning opportunities are afforded
to students. This exists beyond the local level. It also includes more access and rep-
resentation in internships and fellowships at nationally and internationally acclaimed
think tanks, foundations, and universities.

As we have identified a science teacher educator policy and practice framework
for equity and social justice, we reiterate the role of science teacher educators and
science teachers as change agents in the process. Since most US students do not
perform well on international science tests (Fleishman, Hopstock, Pelczar, &
Shelley, 2010), then few students will become scientifically literate. This is the case
even though inclusive science instruction, science learning as a cultural accomplish-
ment, scientific discourse, students’ prior interest and identity, students’ cultural
funds of knowledge, making diversity visible, and multiple modes of expression are
advocated. Hence, science teacher educators are expected to prepare teachers to be
atleast competent in (a) inclusive science instruction, which includes using students’
informal or native language and familiar modes of interactions, building on stu-
dents’ prior interests and science identities, and leveraging students cultural funds
of knowledge, (b) understanding that science learning is a cultural accomplishment,
and (c) valuing multiple modes of expression, especially in terms of assessment/
evaluation. If science teacher educators prepare science teachers in this way, then
we will see long-term gains in science performance.

References

Abell, S. K. (2007). Research on science teacher knowledge. In S. K. Abell & N. G. Lederman
(Eds.), Handbook of research on science education (pp. 1105-1066). Mahwah, NJ: Lawrence
Erlbaum Associates.

American Association for the Advancement of Science. (1993). Benchmarks for science literacy.
Project 2061. New York: Oxford University Press.

Association for Science Teacher Education. (2004). Position statement science teacher prepara-
tion and career-long development. Retrieved September 05, 2011 from http://theaste.org/abou-
tus/AETSPosnStatemt1.htm


http://theaste.org/aboutus/AETSPosnStatemt1.htm
http://theaste.org/aboutus/AETSPosnStatemt1.htm

282 S.M. Williams and M.M. Atwater

Association for the Education of Teachers in Science. (1997). Position statement: Professional
knowledge standards for science teacher educators. Retrieved September 05, 2011 from http://
www.umd.umich.edu/casl/natsci/faculty/zitzewitz/curie/TeacherPrep/178.pdf

Atwater, M. M. (1996). Social constructivism: Infusion into multicultural science education
research. Journal of Research in Science Teaching, 33, 821-838.

Atwater, M. M., & Suriel, R. L. (2010). Science curricular materials through the lens of social
justice: Research findings. In T. K. Chapman & N. Hobbel (Eds.), Social justice pedagogy
across the curriculum: The practice of freedom (pp. 273-282). New York: Routledge.

Barton, A. C., Ermer, J. L., Burkett, T. A., & Osborne, M. D. (2003). Teaching for social justice.
New York: Teachers College.

Bonilla-Silva, E. (2006). Racism with racists: Color-blind racism and the persistence of racial
inequality in the United States. Lanham, MD: Rowman & Littlefield.

Bryan, L. A., & Atwater, M. M. (2002). Teacher beliefs and cultural models: A challenge for sci-
ence teacher preparation programs. Science Education, 86(6), 821-839.

Cochran-Smith, M., & Fries, K. (2011). Teacher Education for Diversity: Policy and politics. In A.
F. Ball & C.A. Tyson (Eds.), Studying diversity in teacher education (339-362). Lanham, MD:
Rowman & Littlefield Publishers.

Cooper, B. S., Fusarelli, L. D., & Randall, E. V. (2004). Better schools, better policies. Boston:
Pearson Education.

Darling-Hammond, L. (2006). Powerful teacher education: Lessons from exemplary programs.
San Francisco: Jossey-Bass.

Ferguson, R. (2003). Teachers’ perceptions and expectations and the Black-White test score gap.
Urban Education, 38(4), 460-507.

Fleishman, H. L., Hopstock, P. J., Pelczar, M. P., & Shelley, B. E. (2010). Highlights form PISA
2009: Performance of U.S. 15-year-old students in reading, mathematics, and science literacy
in an international context. Washington DC: National Center for Education Statistics, Institute
of Education Sciences, U. S. Department of Education. Retrieved from: http://www.eric.ed.
gov/PDFS/ED513640.pdf.

Gess- Newsome, J. (1999). Secondary teachers’ knowledge and beliefs about subject matter and
their impact on instruction. In J. Gess-Newsome & N. G. Lederman (Eds.), Examining peda-
gogical content knowledge: The construct and its implications for science education (pp.
51-94). New York: Springer.

Jones, M. G., & Carter, G. (2007). Science teacher attitudes and beliefs. In S. K. Abell & N. G.
Lederman (Eds.), Handbook of research on science education (pp. 1067—1104). Mahwah, NJ:
Lawrence Erlbaum Associates.

Julyan, C., & Duckworth, E. (1996). A constructivist perspective on teaching and learning science.
In C. T. Fosnot (Ed.), Constructivism: Theory, perspectives and practice (pp. 55-72). New
York: Teachers College.

Lederman, N. G., Ramey-Gassert, L., Kuerbis, P., Loving, C., Roychoudhuray, A., & Spector,
B. S. (1997). Professional knowledge standards for science teacher educators. AETS Newsletter,
31(3), 5-10.

Linn, R. L., & Harnish, D. (1981). Interactions between item content and group membership on
achievement test items. Journal of Educational Measurement, 18(2), 109-118.

Loughran, J. J. (2007). Science teacher as learner. In S. K. Abell & N. G. Lederman (Eds.),
Handbook of research on science education (pp. 1043—-1066). Mahwah, NJ: Lawrence Erlbaum
Associates.

Milner, H. R. (2010). Start where you are but don’t stay there. Understanding diversity, opportunity
gaps, and teaching in today’s classrooms. Boston, MA: Harvard Education Press.

Milner, H. R., & Williams, S. M. (2008). Analyzing education policy and reform with attention to
race and socio-economic status. Journal of Public Management and Social Policy, 14(2), 33-50.

National Academy of Science. (2011). A framework for K-12 science education: Practices, cross-
cutting concepts, and core ideas. Retrieved September 6, 2011 from http://www.nap.edu/cata-
log.php?recored_id=1365


http://www.umd.umich.edu/casl/natsci/faculty/zitzewitz/curie/TeacherPrep/178.pdf
http://www.umd.umich.edu/casl/natsci/faculty/zitzewitz/curie/TeacherPrep/178.pdf
http://www.eric.ed.gov/PDFS/ED513640.pdf
http://www.eric.ed.gov/PDFS/ED513640.pdf
http://www.nap.edu/catalog.php?recored_id=1365
http://www.nap.edu/catalog.php?recored_id=1365

Policy Issues in Science Education: The Importance of Science Teacher Education... 283

National Research Council. (1996). National science education standards (National Committee
for Science Education Standards and Assessment). Washington, DC: National Academy Press.

National Research Council. (2012). A framework for K-12 science education: Practices, crosscut-
ting concepts, and core ideas. Washington, DC: National Academies Press.

National Science Teacher Education. (2003). Standards for science teacher education. Retrieved
September 05, 2011 from http://www.nsta.org/pdfs/NSTAstandards2

Norman, O., Ault, C. R., Bentz, B., & Meskimen, L. (2001). The Black-White “achievement gap”
as a perennial challenge of urban science education: A sociocultural and historical overview
with implications for research and practice. Journal of Research in Science Teaching, 38(10),
1101-1114.

O’loughlin, M. (1992). Rethinking science education: Beyond Piagetian constructivism toward a socio-
cultural model of teaching and learning. Journal of Research in Science Teaching, 29(8), 791-820.

Parsons, E. C. (2003). Culturalizing instruction: Creating a more inclusive context for learning for
African American students. The High School Journal, 86(4), 25-30.

Parsons, E. C. (2005). From caring as a relation to culturally relevant caring: A White Teacher’s
bridge to Black students. Equity and Excellence in Education, 38(1), 25-34.

Rodriguez, A. (1998). Strategies for counterresistance: Toward sociotransformative constructivism
and learning to teach science for diversity and for understanding. Journal of Research in
Science Teaching, 35(6), 589-622.

Sabatier, P. A., & Mazmanian, D. A. (1981). Effective policy implementation. Lexington, MA:
Lexington Books.

Scheurich, J. J., & Young, M. D. (1997). Coloring epistemologies: Are our research epistemolo-
gies racially biased? Educational Researcher, 26(4), 4—16.

Seiler, G., & Elmesky, R. (2005). The who, what, where, and how of our urban ethnographic
researcher. In K. Tobin, R. Elmesky, & G. Seiler (Eds.), Improving urban science education:
New roles for teachers, students, & researchers (pp. 1-20). Lanham, MD: Rowman & Littlefield
Publishers.

Shulman, L. S. (1986). Those who understand: Knowledge growth in teaching. Educational
Researcher, 15(2), 4-14.

Thompson, N., Wilder, M., & Atwater, M. M. (2001). Critical multiculturalism and secondary
teacher education programs. In D. Lavoie (Ed.), Models for science teacher preparation:
Bridging the gap between research and practice (pp. 195-211). New York: Kluwer.

Tishman, S., Jay, E., & Perkins, D. N. (1993). Teaching thinking dispositions: From transmission
to enculturation. Theory into Practice, 32(3), 147-153.

VandenBos, G. R., Appelbaum, M., Comas-Diaz, L., Cooper, H., Light, L., Ornstein, P., et al.
(2010). Publication manual of the American psychological association. Washington, DC:
American Psychological Association.

Wildavsky, A. (1979). Speaking truth to power. The art and craft of policy analysis. Boston: Little,
Brown.

Yager, R. E. (2000). A vision of what science education should be like for the first 25 years of a
new millennium. School Science and Mathematics, 100(6), 327-341.


http://www.nsta.org/pdfs/NSTAstandards2

	Policy Issues in Science Education: The Importance of Science Teacher Education, Equity, and Social Justice
	Teaching Strategies for Meeting the Needs of Today’s Students for Tomorrow’s Future
	 A Review of Science Teacher Education Policy and Standards
	 Setting a New Science Teacher Education Policy Agenda
	References


