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CHAPTER I

Science Education System
Standards

The science education system stan-
dards provide criteria for judging
the performance of the components
of the science education system

responsible for providing schools

with necessary financial and intel-
lectual resources. [1 Despite the frequent use of the term “educational sys-
tem,” the meaning often is unclear. Systems in nature are composed of sub-
systems, and are themselves subsystems of some larger system. The educa-
tional system may be viewed as a similar hierarchy. [ A view of a system
requires understanding the whole in terms of interacting component sub-
systems, boundaries, inputs and outputs, feedback, and relationships. In the
education system, the school is the central institution for public education.
The school includes many components that interact, for example, teaching,
administration, and finance. The school is a component subsystem of a

local district, which is a subsystem of a state educational system.
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States are part of a national education sys-
tem. Schools are also components of a local
community that can include colleges and
universities, nature centers, parks and muse-
ums, businesses, laboratories, community
organizations, and various media.

The primary function of the science edu-
cation system is to supply society with sci-
entifically literate citizens. Information and
resources (typically financial) energize the
system. The nature of the information,the
magnitude of resources,and the paths along
which they flow are directed by policies that
are contained in instruments such as legisla-
tion, judicial rulings, and budgets.

Systems can be represented in a variety of
ways, depending on the purpose and the
information to be conveyed. For example,
Figure 8.1 depicts the overlap among three
systems that influence the practice of science
education. This type of representation is a
reminder that actions taken in one system
have implications not only for science edu-
cation but for other systems as well.

Coordination of action among the systems
can serve as a powerful force for change. But
if actions are at cross purposestheir effects
can be negated and create waste and conflict.
The overlap in Figure 8.1 illustrates that the
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Figure 8-1.The overlap of three systems that
influence science education.

day-to-day activities of science classrooms
are influenced directly and indirectly by
many organizations which are themselves
systems.G overnment agencies,national
organizations and societies, and private sec-
tor special-interest groups at the local,
regional, state, and national levels are three
among many. Each organization has an exec-
utive officer and governing body that ulti-
mately are responsible for the organization’s

State education agencies generally

have more direct influence on

science classroom activities than

federal agencies.

activities and influence on science education.

A brief discussion of one aspect of one
organization—government—contributes to
the understanding of science education as a
system. The power of government organiza-
tions to influence classroom science derives
from two sources: (1) constitutional, legisla-
tive, or judicial authority and (2) political
and economic action. Because education is
not specifically mentioned as a federal
power in the U.S. Constitution,authority
for education resides in states or localities.
Federal dollars may be targeted for specific
uses, but because the dollars flow through
state agencies to local districts, their use is
subject to modification to meet state objec-
tives. State education agencies generally have
more direct influence on science classroom
activities than federal agencies.

We can also consider the science education
system as a network to facilitate thinking
about the system’s many interacting compo-
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Figure 8.2. Some organizations that affect the preparation, certification, and employment of teachers.

nents. Components of the science education
system serve a variety of functions that influ-
ence the classroom practice of science educa-
tion. Functions generally decided at the state
(but sometimes the local) level include the
content of the school science curriculum, the
characteristics of the science program the
nature of science teaching, and assessment
practices. For any of these functions,many
different organizations and responsible indi-
viduals interact Figure 8.2 depicts how indi-
viduals and agencies from different systems
interact in the preparation, certification and
employment of teachers of science.
Components of the science education sys-
tem that have a major influence on teacher
certification fit into four categories: (1) pro-
fessional societies (such as the National

Science Teachers Association, American
Association of Physics Teachers, National
Association of Biology Teachers, American
Geological Institute, American Chemical
Society), (2) program-accrediting agencies
(such as the National Board for Professional
Teaching Standards, which certifies teachers,
and the National Council for Accreditation
of Teacher Education, which certifies
teacher education programs), (3) govern-
ment agencies, and (4) institutions of higher
education operating within and across
national, state, and local levels.

Professional societies usually are not
thought of as accrediting agencies, but their
membership standards describe what it
means to be a professional teacher of sci-
ence. Teacher accrediting agencies certify the
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quality of certain aspects of teaching, such
as teacher education programs. The greatest
authority and interaction around matters of
teacher certification occur at the state level
and involves state departments of educa-
tion, state credentialing agencies, institu-
tions of higher education, and state-level
professional organizations. However, state
policies are influenced by the federal gov-
ernment and national organizations, as well
as by local districts. And ultimately, state
policies are put into practice at the local
level in the form of local school board
employment policies and practices.

When thinking about the science educa-

whole, the regulations reflect the program
standards. For example, state regulations for
class size, for time in the school day devoted
to science, and for science laboratory facili-
ties, equipment,and safety should meet the
program standards. Also, requirements of
national organizations that accredit schools
should be based on the program standards.
State and national policies are consistent
with the teaching and professional develop-
ment standards when teacher employment
practices are consistent with them State poli-
cies and practices that influence the prepara-

If the practice of science education
Is to undergo radical improvement,
policies must support the vision

tion system, it is important to remember
that organizations and agencies are com-
posed of individuals who implement poli-

See Program
Standard A

cies and practices.

The Standards

SYSTEM STANDARD A:

Policies that influence the prac-
tice of science education must be
congruent with the program,
teaching, professional develop-
ment, assessment, and content
standards while allowing for

adaptation to local circumstances.

This standard places consistency in the
foreground of science education policy
and practice. If the practice of science
education is to undergo radical improve-
ment, policies must support the vision
contained in the Standards.

State and national policies are consistent
with the program standards when, as a

contained in the Standards.

tion, certification, and continuing profession-
al development of teachers should be con-
gruent with the teaching and professional
development standards. The pedagogical
methods employed at institutions of higher
education and the requirements of national
organizations for the certification of teachers
and accreditation of teacher education pro-
grams also must reflect the Standards.

State and federal assessment practices
should reflect the content and assessment
standards, whether to describe student
achievement, to determine if a school or
district is providing the opportunities for all
students to learn science, to monitor the
system, or to certify teachers.

State and national policies are consistent
with the content standards when state cur-
riculum frameworks reflect the content
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standards adapted to state and local needs.
For example students in grades K-4 are
expected to understand the characteristics of
organisms. The content standards do not
specify which organisms should be used as
examples; states and local districts should
choose organisms in the children’s local
environment. Schools in desert environ-
ments might achieve this outcome using one
type of organism, while schools in coastal
regions might use another. This kind of flex-
ibility should be a part of state policy instru-
ments such as curriculum frameworks.

SYSTEM STANDARD B:

Policies that influence science
education should be coordinated
within and across agencies, insti-
tutions, and organizations.

This standard emphasizes coordination of
policies and the practices defined in them. The
separation of responsihilities for education
and poor communication among organiza-
tions responsible for science education are
barriers to achieving coordination. Individuals
and organizations must understand the vision
contained in the Standards, as well as how
their practices and policies influence progress
toward attaining that vision.

When individuals and organizations share
a common vision, there are many ways to
improve coordination. For example, intra-
and inter-organizational policies should be
reviewed regularly to eliminate conflicting
regulations and redundancy of initiatives.
Significant information needs to flow freely
within and across organizations. That com-
munication should be clear and readily
understandable by individuals in other orga-
nizations, as well as by the general public.

At colleges and universities, the science and
education faculties need to engage in coopera-
tive planning of courses and programs for
prospective teachers. In a broader context sci-
entific and teaching society policies should
support the integration of science content and
pedagogy called for in the Standards.

One example of the need for coordination
is the various state-level requirements for
knowing and understanding science content.
Because different agencies are involved, the
content of science courses in institutions of
higher education for prospective teachers
could be different from the subject-matter
competence required for teacher licensure,
and both could be different from the science
content requirements of the state curriculum
framework. Other examples include coordi-
nation between those who set requirements
for graduation from high school and those
who set admissions requirements for colleges
and universities. Likewise, coordination is
needed between those who determine cur-
ricula and the needs and demands of busi-
ness and industry.

SYSTEM STANDARD C:

Policies need to be sustained
over sufficient time to provide
the continuity necessary to bring
about the changes required by
the Standards.

Achieving the vision contained in the
Standards will take more than a few years to
accomplish.Standard C has particular impli-
cations for organizations whose policies are
set by elected or politically appointed leaders.
New administrations often make radical
changes in policy and initiatives and this
practice is detrimental to education change,
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See Program
Standard D

which takes longer than the typical 2- or 4-
year term of elected office. Changes that will
bring contemporary science education prac-
tices to the level of quality specified in the
Standards will require a sustained effort.

Policies calling for changes in practice
need to provide sufficient time for achieving
the change, for the changes in practice to
affect student learning, and for changes in
student learning to affect the scientific liter-
acy of the general public. Further, policies
should include plans and resources for
assessing their affects over time. If school-
based educators are to work enthusiastically
toward achieving the Standards, they need
reassurance that organizations and individ-
uals in the larger system are committed for
the long term.

SYSTEM STANDARD D:
Policies must be supported
with resources.

Standard D focuses on the resources neces-
sary to fuel science education reform. Such
resources include time in the school day devot-
ed to science, exemplary teachers thoughtfully
crafted curriculum frameworks science facili-
ties, and apparatus and supplies. If policies are
enacted without consideration for the
resources needed to implement them schools,
teachers, and students are placed in the unten-
able position of meeting demands without the
availability of the requisite resources.

For example state resource allocations for
science education must be sufficient to meet
program standards for classroom practices.
Policies mandating inquiry approaches to
teaching science need to contain provisions
for supplying the necessary print and media
materials, laboratories and laboratory sup-

plies, scientific apparatus, technology, and
time in the school day with reasonable class
size required by this approach. Policies call-
ing for improved science achievement should

For schools to meet the Standards,
student learning must be viewed as
the primary purpose of schooling, and
policies must support that pur pose.

contain provisions for students with special
needs. Policies requiring new teaching skills
need to contain provisions for professional
development opportunities and the time for
teachers to meet the demands of the policy.

Resources are in short supply, and deci-
sions about their allocation are difficult to
make. Some resource-allocation questions
that are regularly faced by local and state
school boards include the proportion of
hours in the school day to be allocated to
science; the proportion of the school budget
to be allocated to science education for
underachieving, special-needs, or talented
science students; and the assignments of the
most experienced and talented teachers. The
mandates contained in policies are far too
often more ambitious in vision than realistic
in providing the required resources.

SYSTEM STANDARD E:
Science education policies must
be equitable.

Equity principles repeated in the intro-
duction and in the program, teaching, pro-
fessional development, assessment,and
content standards follow from the well-
documented barriers to learning science for

See Program
Standard E
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students who are economically deprived,
female, have disabilities, or from popula-
tions underrepresented in the sciences.
These equity principles must be incorporated
into science education policies if the vision
of the standards is to be achieved. Policies
must reflect the principle that all students
are challenged and have the opportunity to
achieve the high expectations of the content
standards. The challenge to the larger sys-
tem is to support these policies with neces-
sary resources.

SYSTEM STANDARD F:

All policy instruments must be
reviewed for possible unintended
effects on the classroom practice
of science education.

Even when as many implications as possi-
ble have been carefully considered, well-inten-
tioned policies can have unintended effects.
For schools to meet the Standards, student
learning must be viewed as the primary pur-
pose of schooling, and policies must support
that purpose. The potential benefits of any
policy that diverts teachers and students from
their essential work must be weighed against
the potential for lowered achievement.

Unless care is taken, policies intended to
improve science education might actually
have detrimental effects on learning. For
instance, policies intended to monitor the
quality of science teaching can require
extensive student time to take tests. And
teacher time to correct them and file reports
on scores can take valuable time away from
learning and teaching science. To reduce
unintended effects, those who actually
implement science education policies, such
as teachers and other educators, should be

constantly involved in the review of those
policies. Only in this way can the policies be
continuously improved.

SYSTEM STANDARD G:
Responsible individuals must take
the opportunity afforded by the
standards-based reform move-
ment to achieve the new vision of
science education portrayed in
the Standards.

This standard acknowledges the role that
individuals play in making changes in social
systems, such as the science education sys-
tem. Ultimately, individuals working within
and across organizations are responsible for
progress. The primary responsibility for
standards-based reform in science education
resides with individuals in the science edu-
cation and science communities.

Teachers play an active role in the formu-
lation of science education policy, especially
those policies for which they will be held
accountable. They should be provided with
the time to exercise this responsibility, as
well as the opportunity to develop the
knowledge and skill to discharge it. Teachers
also work within their professional organi-
zations to influence policy.

All members of the science education com-
munity have responsibility for communicat-
ing and moving toward the vision of school
science set forth in the Standards. In whatever
ways possible they need to take an active role
in formulating science education policy.

Scientists must understand the vision of
science education in the Standards and their
role in achieving the vision. They need to
recognize the important contributions of sci-
ence education to the vitality of the scientific
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Implementing Standards-
Based Reform:

A District Advisory
Committee for Science
Education

This example centers on a district-level advi-
sory committee that has been assigned the
task of implementing science education
standards. The committee has completed

a thorough review of the National Science
Education Standards and model standards
from the state department of education and
has overseen the development of science stan-
dards by the district. The committee com-
prises the science supervisor (chair), six out-
standing science teachers (two elementary,
two middle school, and two high school), a
principal, a parent, two scientists (one from a
local university and one from a local indus-
try), and two science educators from a nearby
university. The committee is well into the
process of implementing a standards-based
science education program consisting of a dis-
trict curriculum, a professional development
plan, and a district- and school-level assess-
ment process. They already have completed a
review of the current science education pro-
gram (K-12), engaged in an exercise where
they created a “desired” program based on
standards, and clarified the discrepancies
between the desired and actual programs.
This exercise identified specific aspects of
their program that needed improvement.

The committee had developed a shared vision
as it completed the exercise of creating a pro-
gram for the district, one based on science
education standards. Now the committee’s
task was to identify activities and resources
that would enable the district to begin to
enact the vision.

The example illustrates the system standards
by focusing on the coordinated performance of
several components of the science education
system—namely, the role of school district
administration within the district, personnel
from a regional education laboratory, scien-
tists, and science educators. The committee
understands that its mission is to work with
school personnel to bring together the finan-
cial, intellectual, and material resources nec-
essary to achieve the vision expressed in the
science education standards. The committee
is aware that several components of the sys-
tem will need to change. Members of the com-
mittee have attended several leadership insti-
tutes that helped them realize the role of poli-
cies (formal and informal) and familiarized
them with curriculum materials, staff devel-
opment, and assessment examples that were
aligned with the Standards.

In the example, the committee has divided
into several subcommittees that have the tasks
of working with different groups within and
outside the district to coordinate resources and
individual efforts to improve science educa-
tion in the district. One subcommittee con-
tacted the university concerning the alignment
of courses with standards. Many district per-
sonnel received their initial undergraduate
preservice preparation at the university and
take courses there for continuing education
units, and, in some cases, for advanced
degrees. A second subcommittee talked with
the new district superintendent. A third sub-
committee periodically was assigned the task
of determining teachers’ needs for professional
development and met with three separate
teachers’ groups representing elementary,
middle, and high schools.

[This example illustrates System Standards A,
B, C, D, F, and G; Professional Development
Standards A and B; and Program Standards
A,D,and F.]
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COMMITTEE MEETING 1
The agenda for this meeting consisted of
reports from the three subcommittees.

SCHOOL/UNIVERSITY SUBCOMMITTEE:

The report was not encouraging. Subcom-
mittee members reported that university
scientists and science educators were
“reluctant” to modify their courses for the
district because they had degree programs
that had been approved, they had incorpo-
rated what they thought would be the most
up-to-date science, and they met teacher
certification requirements. The subcom-
mittee members pointed out the district
need to stress science as inquiry, introduce
authentic assessments, and otherwise sup-
port the standards-based district programs
for preservice teachers and in professional
development.

After the report, committee discussion
focused on what the subcommittee might
say at their next meeting at the university.
The committee decided to suggest that it
would seek help with their professional
development from another college in the
state if the university would not change.
The subcommittee decided to present its
plan to the Eisenhower Consortium at the
nearby regional laboratory.

DISTRICT SUPERINTENDENTS
SUBCOMMITTEE: This subcommittee
reported general support from the new
superintendent until requests were reviewed
that included (1) reallocation of funds to
increase support for professional develop-
ment, (2) support for the materials to imple-
ment an inquiry-based program, and (3)
adoption of new assessments aligned with

standards. The superintendent was reluctant
to shift funds because some school person-
nel and parents would think that science was
getting too much support, she had heard
that some teachers preferred textbooks and
not inquiry-oriented materials, and she had
questions about the new assessment prac-
tices. The subcommittee was disappointed
but encouraged that the superintendent had
nevertheless approved its request to present
the plan to the board of education.

TEACHER SUBCOMMITTEE: This sub-
committee presented a positive and encour-
aging report. Most of the teachers under-
stood the importance of science education
standards and appreciated their proposed
roles in designing their own professional
development and the science program. The
teachers felt involved and that their posi-
tions were understood because they had
engaged in a “year of dialogue” on the
National Science Education Standards and
had participated in development of the dis-
trict standards.

The meeting concluded with preparation
for the presentation to the board of educa-
tion. The presentation would include an
overview of the National Science Education
Standards and the district standards, a sum-
mary of the committee’s work over the past
year, and a discussion of specific requests.

COMMITTEE MEETING 2 AT THE BOARD
OF EDUCATION

The committee began with introductions
and a brief summary of its work. Much to
the surprise of the superintendent, the pre-
sentation suddenly shifted to a hands-on sci-
ence activity in which all participated. The
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activity was inquiry oriented and introduced
the nature of science and technology. Two
middle-school teachers conducted the work-
shop. After the activity, other teachers
joined the discussion to point out how the
activity aligned with standards, how it pro-
vided ample opportunities to learn concepts
and skills, and how an assessment was
incorporated in the instructional sequence.
The superintendent scientists science edu-
cators, and school-board members present
were all impressed. The superintendent and
the board said they would review the com-
mittee requests at their next study sessions.

COMMITTEE MEETING 3

By the time of this meeting, everyone had
leamed the outcome of the board meeting
and the follow up from the school/university
subcommittee.

SUPERINTENDENT SUBCOMMITTEE:
The board had been impressed with the
nature of the presentation and the thor-
oughness of the committee’s work.
Although the board and the superintendent
remained hesitant to provide the full profes-
sional development funds requested, they
approved a pilot program in seven schools.
In each of those schools, the staff had
expressed strong interest in participating in
the professional development program
designed to support their desire to move
their curriculum and instruction into align-
ment with the new standards.

The subcommittee decided that this was
an almost ideal solution and one it should
have presented to the board. The pilot will
allow time to improve the professional devel-
opment opportunities and align them with

the curriculum materials being reviewed as
well as to demonstrate that the plan to move
toward alignment with the standards will
improve district programs. The subcommit-
tee still has a way to go to obtain the superin-
tendent’s unqualified support, but it is mak-
ing progress. “It would have been so easy
with the former superintendent and before
the last board election. This whole process
takes time, and we need continuity as we
move through the implementation. Results
don’'t come quickly,” observed one of the
teachers on the subcommittee.

SCHOOL/UNIVERSITY SUBCOMMITTEE:
Several events had occurred since the sub-
committee’s last report, and the subcommit-
tee also had some good news. The university
could not see any major changes in its
undergraduate preservice program in the
near future because of budget cuts and lack
of familiarity with the standards by the pro-
fessors in the science disciplines. But the
university had been persuaded by the direc-
tor of the Eisenhower Consortium at the
regional educational laboratory to offer an
inservice program in several of the district
schools; the program would be co-led by a
teacher and a university professor. The con-
sortium director had played a part in the
review of the National Science Education
Standards, and as a result, he was empathetic
to the subcommittee’s concerns. He also was
able to assist in identifying outstanding sci-
ence curriculum materials for the teachers in
the district to review.

The committee wrapped up the meeting
with satisfaction that they had made some
short-term gains but still had several major
hurdles to clear in the years ahead.
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SUMMARY

The importance of all individuals and
groups having a common vision should be
apparent from this example. The common
vision made it possible for the committee,
the director of the regional laboratory, and
the receptive teachers and principals in the
district to arrive at common solutions with
relative ease. Contrast this with the new
superintendent, who has not had the time to
reach the same vision or goals as the others
(or might have a very different vision). With
common vision, coordination among peo-
ple, institutions, and groups—such as that
between the committee and the regional
educational laboratory—becomes possible.
When coordination occurs, the resources of
both organizations are most effectively used,

and time is not wasted trying to reconcile
differences. The ultimate indicator of coor-
dination is the allocation of resources in
support of a common vision. Consider how
the effectiveness of the professional develop-
ment of teachers in the district could have
been improved if the faculty at the local uni-
versity had shared the vision of the out-
standing teachers on the committee.

None of the events in this scenario could
have occurred if the individuals involved had
not taken personal responsihility for work-
ing patiently toward standards-based reform.
Coordination and the allocation of resources
do not happen on their own;individuals act-
ing in a distributed leadership capacity must
take responsibility to work together to fulfill
the vision of the Standards.
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enterprise and welcome teachers of science as
legiimate members of the scientific commu-
nity. Scientists must take the time to become
informed about what is expected in science
education in schools and then take active
roles in support of policies to strengthen sci-
ence education in their local communities.

In higher education, 2- and 4-year college
professors need to model exemplary science
pedagogy and science curriculum practices.
Teachers need to be taught science in college
in the same way they themselves will teach
science in school. Changing the pedagogical
practices of higher education is a necessary
condition for changing pedagogical practices
in schools. The culture of higher education is
such that the requisite changes will occur
only if individual professors take the initia-
tive. Concerned administrators must encour-
age and support such change. In addition,
college and university administrators must
coordinate the efforts of science and educa-
tion faculty in the planning of courses and
programs for prospective teachers.

Helping the ordinary citizen understand
the new vision of school science is a particu-
larly challenging responsibility for the mem-
bers of the science education and scientific
communities. Because the new vision of
school science may be a departure from their
own science experience, people outside of
science education might find the new vision
difficult to accept. However, their under-
standing and support is essential. Without it,
science education will not have the consis-
tent political and long-term economic sup-
port necessary to realize the vision.

Parents should understand the goals of
school science and the resources necessary
to achieve them. They must work with

teachers to foster their children’s science
education and participate in the formula-
tion of science education policy.

Taxpayers need to understand the benefits
to larger society of a scientifically literate
citizenry. They need to understand the goals
of school science and the need for science
facilities and apparatus to support science
learning. They need to be active in schools
and on school boards.

Managers in the private sector should
understand the benefits to their businesses
of a scientifically literate work force and
bring their resources to bear on improving
science education. They and their employees
should promote science education in
schools in whatever ways possible.

Managers and employees of industrial-
and university-research laboratories, muse-
ums, nature parks, and other science-rich
institutions need to understand their roles
and responsibilities for the realization of
the vision of science education portrayed in
the Standards.

Last, but most important, students need
to understand the importance of science in
their present and future lives. They need to
take responsiblity for developing their
understanding and ability in science.
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CHANGING EMPHASES

The emphasis charts for system standards are organized around shifting the emphases at three lev-

els of organization within the education system—district, state, and federal. The three levels of the
system selected for these charts are only representative of the many components of the science edu-
cation system that need to change to promote the vision of science education described in the

National Science E ducation Standards.

FEDERAL SYSTEM

LESS EMPHASIS ON

Financial support for developing new curriculum
materials not aligned with the Standards

Support by federal agencies for professional
development activities that affect only a few
teachers

Agencies working independently on various
components of science education

Support for activities and programs that are
unrelated to Standards-based reform

Federal efforts that are independent of state and
local levels

Short-term projects

MORE EMPHASIS ON

Financial support for developing new curriculum
materials aligned with the Standards

Support for professional development activities that
are aligned with the Standards and promote
systemwide changes

Coordination among agencies responsible for
science education

Support for activities and programs that
successfully implement the Standards at state and
district levels

Coordination of reform efforts at federal,state,and
local levels

Long-term commitment of resources to improving
science education

STATE SYSTEM

LESS EMPHASIS ON

Independent initiatives to reform components of
science education

Funds for workshops and programs having little
connection to the Standards

Frameworks, textbooks,and materials based on
activities only marginally related to the Standards

Assessments aligned with the traditional content
of science education

Current approaches to teacher education

Teacher certification based on formal,historically
based requirements

MORE EMPHASIS ON

Partnerships and coordination of reform efforts

Funds to improve curriculum and instruction based
on the Standards

Frameworks, textbooks, and materials adoption
criteria aligned with national and state standards

Assessments aligned with the Standards and the
expanded view of science content

University/college reform of teacher education to
include science-specific pedagogy aligned with the
Standards

Teacher certification that is based on understanding
and abilities in science and science teaching
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CHANGING EMPHASES, continued

DISTRICT SYSTEM

LESS EMPHASIS ON

Technical,short-term,in-service workshops

Policies unrelated to Standards-based reform

Purchase of textbooks based on traditional topics

Standardized tests and assessments unrelated to
Standards-based program and practices

Administration determining what will be involved
in improving science education

Authority at upper levels of educational system

School board ignorance of science education
program

Local union contracts that ignore changes in
curriculum,instruction,and assessment

MORE EMPHASIS ON

Ongoing professional development to support
teachers

Policies designed to support changes called for in
the Standards

Purchase or adoption of curriculum aligned with
the Standards and on a conceptual approach to
science teaching,including support for hands-on
science materials

Assessments aligned with the Standards

Teacher leadership in improvement of science
education

Authority for decisions at level of implementation

School board support of improvements aligned with
the Standards

Local union contracts that support improvements
indicated by the Standards
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