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WEST VIRGINIA
SECRETARY OF STATE
KEN HECHLER ' RECE[VED
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Fomis

NOTICE OF A COMMENT PERIOD ON A PROPOSED RULE

AGENCY:_ West Virginia Board of Fducation TITLE NUMBER: 126
WV Constitution Art. XII, §2

RULE TYPE: _Legiglative ; CITE AUTHORITY WV _Code J8-72-5

AMENDMENT TO AN EXISTING RULE: YES_X__ NO (Repeal of Policy 2520.04)

IF YES, SERIES NUMBER OF RULE BEING AMENDED: 44G_(2520,04)

TITLE OF RULE BEING AMENDED: __ Instructinonal Goals: Science Program -

nf Srydy

IF NO, SERIES NUMBER OF NEW RULE BEING PROPOSED:

TITLE OF RULE BEING PROPOSED:

IN LIEU OF A PUBLIC HEARING, A COMMENT PERIOD HAS BEEN ESTABLISHED DURING WHICH
ANY INTERESTED PERSON MAY SEND COMMENTS CONCERNING THESE PROPOSED RULES. THIS

COMMENT PERIOD WILL END ON __November 5, ]1QG2 AT 9:00 a.m.

ONLY WRITTEN COMMENTS WILL BE ACCEPTED AND ARE TO BE MAILED TO THE FOLLOWING

ADDRESS. - R—
Ms, _Phvilis Barnhart
State Science Coordinator
Office of Tnstructional Services
West Virginia Department ox Educa tion THE ISSUES TO BE HEARD SHAIL BE
190Q_Kanavwha Ronlevayd, T T TTIMITED TO THIS PROPOSED RULE.
Room B-330, Bldg. #6
Chﬂ'r'lpq'!'nﬂ WY 253058

September 16, 1992
. ATTACH A BRIEF SUMMARY OF YOUR PROPOSAL
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(10-86) - FISCAL WNOTE WORKSHEET
HE NC DRAFT NO BILL NO RESOLUTICN NO
-SUBJECT Scliance Program of Studv FUND _ 286

SOURCE OF REVENUE: & GENERAL O SPECIAL J OTHER (SPECIFY)

COST ESTIMATE BASED ON: AN ORIGINAL ESTIMATE 0 BUCGET BILL g CTHER (SPECIFY)

INCOME ESTIMATE BASED OMN: O AN ORIGINAL ESTIMATE O BUDGET BILL O CTHER (SPECIFY)

SHCW QVER-ALL EFFECT IN ITEMS | AND 2 AND ITEM 3 GIVE EXPLANATION OF BREAKDOWN BY FISCAL YEAR [INCLUDING
LONG-RANGE EFFECT

ANNUAL FISCAL YEAR

EFFECT CF PROPOSAL INCREASE DECREASE CURRENT NEXT THEREAFTER

. ESTIMATED TOTAL COST $ L1 $ 138,120 $ 408,575+ $ *

PERSONAL SERVICES 3 $
CURRENT EXPENSES $ 138,120 $ 408,575 *
REPA{RS AND ALTERAT{ONS
EQUIPMENT

OTHER

2. ESTIMATED TOTAL REVENUES! % $ b 4 H

3, EXPLANATION OF ABOVE ESTIMATES (INCLUDING LONG-RANGE EFFECT):

In order fo train }5,000 K-12 teachers of science in tha West Virginia Scisnce Curriculum Framework, funding
is requested fo develop {,192 teacher-lsaders during fiscal vears 1993 - 1997, The curricuium was aligned
with the current research and *the emerging Naticnal Science Education Standards. The West Virginia Science
Curriculum Framework calls for mejor changes in the science program of study and in the way that science is
taught. Extensive +raining for teachers in active inquiry-based instructien, investigations, hands-on
activities, and the appropriate utilization of educational technolegy is needed in order to meet the Wes?
Virginia Board of Education's Science Instructional Goals. Federal funds are being sought to assist puiting
this program intc action.

Funds will be used as follows: FY-93 Fr-g4%

13 Davelopment of training program and materials by $ 11,000 3 3,500
stata team (20 teachers x 3 days).

2) Training of RESA teams which will consist of 9 teachers 81,120 {7,200
from each RESA {72 teachers x 5 days training).

3) Training of county teems which will coasist af § feachers -0 - 204,375
from each county (275 teachers x 3 days training).

4} Training within the sghools (K-12}, -0 - -0 -
5  Training materials for Hands-On Science for stare, 46,000 i3, 500

regicnal, and county teams.
TOTALS $038.120 5408575

* Due to multi-year phase .in of the Science Program of Study, 3$4C8,575 will be raquested for flscal years
1994, 1995, 1996, and 1997.

DATE ‘ T AGENCY AUTHCRIZED REPRESENTATIVE

Clagy
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TITLE 126 -
LEGISLATIVE RULE B2 SEP (7 PM L 04
WEST VIRGINIA BOARD OF EDUCATION o '
CHAPTER 18-2 BFFICE OF WEST VIRGINIA
SERIES 44G (2520.04) SECRETARY BF 3TATE

Title: Instructional Goals: Science Program of Study
Section 1.0 General
1.1 Scope: This policy establishes the instructional goals for the
Science Program of Study which sets forth the outcomes expected
of &tudents and the basis for the West Virginia Sclence
curriculum Framework which must be delivered in all schools in
West Virginia,
1.2 Authority: West Virginia Constitution Article XII., §2,
and West Virginia Code §18-2-5.
1.3 Filinc Date: i
1.4 Effective Date:
1.5 Repedl o¢of Former Rule: Policy 2520.04 is repealed and these
requlations will replace the former.
Section 2.0 Purpese

Secticn 3.0

The West Virginia Board of Education has established a
systematic, cyclical review of all curriculum and instruction to
define specific programs of study. The development of the
instructional geals for the Science Program of sStudy sets forth
the expected outcomes in scilence that students attending West
Vvirginia schoels are to achieve. The West Virginia Science
curriculum Framework assures that a high qualiry curriculum and
high quality instructional program will be delivered on an
equitable basis to all students grades K-12. All students Wwill
develop the attitudes and personal attributes while mastering
the knowledge and skills related to science enabling them to be
productive c¢itizens in the 2lst century.

Program of Study

3.

1

Goals

Science instruction in all science courses (K-12) shall address
seven over-arching goals. The cover-arching goals are:

NATURE OF SCIENCE - To develop an understanding of the nature
of sclence.




3.2

Section 4.0

2520.04 (cont.)

SCIENTIFIC ATTITUDES/HABITS OF MIND - To cultivate sclentific
artitudes and values, to develop an understanding of the limits
on the domain of science, and to evaluate scientific advances
and technological applications as they impact socliety.

SCIENTIFIC PROCESSES/THINKING SKILLS =~ To develop thinking
skills and processes for investligating the world, solving
problems, and making decisions.

LABORATORY  INVESTIGATIONS/HANDS-CON LEARNING - 7To acquire
skills for learning through concrete manipulation of the tools
and materials of sclience.

SCIENCE CONTENT - To integrate the fields of science and
establish connections with other discipline areas and daily life
experiences. :

SCTENCE HISTORY - To develop relationships between scientific
milestones and how these milestones influence current scientific
thought.

SCIENCE AND TECHNOLOGY - To develop an understanding of the
relationship of science and technology.

Delivery

The program of study requires a thematic, coordinated sclence
approach at each grade level for all K-10 students. In-depth
studies of the natural sciences and in-depth studies of science
applications are reguired elective offerings to students in
grades 11 and 12Z2.

Early Childhood Bducation (Grades K-4)

4,

1

Qverview

Children enter the elementary school science preogram with prioer
experiences, natural curilosity and intuitiveness. A strong
eleméntary science program nurtures children's innate qualities
and abilities by providing carefully selected opportunities to
begin to investigate and understand the principles and nature of
science. Children are most likely to learn and remember if they
are given multiple opportunities to observe and touch the
materials of sclence such as plants, rocks, and magnets. 1In
order to answer their gquestions about natural phenomena, young
children need to use the tools of science such as rulers,
scales, and microscopes. By investigating sclentific principles
again and again, children are able to form and communicate
important generalizations. They will appreciate scilence as a
profoundiy influential human invention that 1s subject to
on-going interpretatlion and medificatien.




4.2.1

4.2.2

2520.04 {cont.)

Curriculum at K-4 level will:

® Encourage and foster natural inquisitiveness throuch
axploratory and hands-on actlvities in the physical. earth,
and life sciences;

® provide opportunities for developmental/academlc growth;

® Incorpcrate activities for collecting, organizing and using
information in decision making:

® Tntroduca everyday activities that demonstrate the
interrelationship of science and technelogy;

® Highiight scilentific and technological events that have shaped
history:

® Encocurage creative expression through problem sclving
activities, and

® Integrate science with other disciplines.

Instructicn at K~4 level will:

® roster exploration, discovery, creativity, and communication;

® Use hands-cn, investigative activity-based apprecaches:

® Consist of varied teaching strategles to accommodate different
learning medalities and developmental levels:

® pPromote cooperative learning, and

® provide assessment technigues that utilize observation,
manipulative, and problem solving activitles.

Programmatic Goals — Grades K-4
NATURE OF SCIENCE

To develop an understanding of the nature of science, the
learner will:

® percelve sclence as the humans' search for an understanding of
the world;

® EBExplere objects and events:

® Probe deeply 1into natural phencomena by communicating and
answering questions;

® Realize that science 1s never finished, and

® Maintain a sense of awe about the natural world and the joy of
discovery.

SCIENTIFIC ATTITUDES/HABITS OF MIND

To cultivare scilentific attitudes and values, to develop an
understanding of the limits on the domain of sclence, and to
evaluate scientific advances and techneclogical applicaticns as
they limpact society, the learner will:

Demonstrate innate curiosity, initiative, and creativity;

Be in awe and wonder of natural world:

Listen to and be tolerant of different viewpoints:

Trust what they observe;

Continue probing phencmena until questions are resolved, and
Develop respect and respongibility for the environment.

[ 3 3 B BN NN




4,2.3

4.2.4

4.2.5

4,2.6

2520.04 (cont.)

SCIENTIFIC PRCCESSES/THINKING SKILLS

To develop thinking skills and processes for ipvestigating the
world, solving problems, and making decisions, the learner
will:

® Participate 1in inguiry-based, manipulative activities that
stimulate and develop thinking skills:

® Use logical reasoning, intuition and wvalues for decisien
making;

® Recognize that science includes  both individual and
cooperative adventures;

LRBORATORY INVESTIGATIONS/HANDS-ON LEARNING

To acquire skills for learning through concrete manipulation
of the tools and materials of science, the learner will:

® Use simple scientlific instruments and everyday materials to

investigate the natural world;

® Demonstrate safe and proper techniques for handling,
manipulating, and caring for science materials, and

® Engage in active inquiries, investigations, and hands-cn
activities for a minimum of 50% of instructional time.

SCIENCE CONTENT

To Jintegrate the fields of science and establish connections
with other discipline areas and daily life experiences, the
learner will:

® Develop an understanding of scientific themes including
systems, changes, and mcdels:

Integrate physical. esarth, and iife sciences;

Establish connections across the curriculum;

Investigate living things:

Explore the universe and its changes, and

Examine the interrelationship between matter and energy.

SCIENCE HISTORY

To develop relationships between sclentific milestones and how
these milestones 1infiuence current scientific thought, the
learner will:

¢ Study the lives and discoveries of scientists, and
® Recognize that science changes over time.




4.2.7

Section 5.0

2520.04 {cent.)}

SCIENCE AND TECHNCLOGY

To develop an understanding of the relatlonship of science and
technology, the learner will:

® UUse the tools of scilence sffectively and safely:
® Explore scientific careers, and
® Recognize the use of sclence in everyday life.

Middle childhood Education (Grades 5-8)

s5.1

Overview

Early adolescents respend well to a challenging middle scheol
science curriculum that includes fundamental scientific and
technological concepts and processes developed in a personal and
soclal context. Development of sclentific and technological
literacy in middle schoecl will include clear indications that
sclence proposes explanations for questions about the world and
that technology proposes sclutions for problems of human
adaptation t¢ the environment. Scientific literacy expands the
scientific processes for problem solving. discriminating between
inferences, assumptions and solutions, and exploring the social
and personal consequences of science and technology.

Curriculum at 5-8 level will:

# Have investigative components:

® Reflect a balance of academic and developmental goals;

® Provide opportunities toc gather, organize, evaluate, and apply
information for perscnal decisicns:

® Engage students in learning and being able to apply the
concepts, skills, and attirudes of science and technology:

® Inform students of the human condition and the Eforces that
shape history:

® Engage students in systematic problem seolving, productive and
creative thinking, and higher levels of reasoning, and

® DProvide cpportunities to integrate sc¢ience and technology.

Instructicon at 5-8 levyel will:

Consist of varied teaching strategies to accommodate different
learning styles and develcopmental levels:

Use hands-on, activity based apprcaches;

Foster cooperative learning:

Use group problem solving, and

Use a variety of performance-based assessments to evaluate the
progress of students.

¢ o0
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5.2.1

5.2.2

5.2.3

5.2.4

2520.04 (cont.)

Programmatic Goals - Grades 5-8
NATURE OF SCIENCE

To develop an understanding of the nature of sclence. the
learrier will:

® Acguire a conceptual framework of scientific principles;

® Reflect on and clarify the interrelationships of scientific
concepts to everyday life;

& Extend natural curiosity by using scientific attitudes in the
critical thinking process;

® Create a holistic view of sclentific knowledge, and

® Stimulate a sense of awe about the natural world and the Joy
of discovery.

SCIENTIFIC ATTITUDES/HABITS OF MIND

To cultivate scientific attitudes and values, to develop an
understanding of the limits on the domaln of science, and to
evaluate sclentific advances and techrological applications as
they impact society, the learner will:

® Recome actively involved in the joy of discovery:

® Be open to new ideas;

® Accept the open-endedness of scientific experimentation, and

® Establish habits of close observation, perseverance, and
integrity in gathering data and drawing conclusions.

SCIENTIFIC PROCESSES/THINKING SKILLS

To develop thinking skills and processes for investigating the
world, solving problems, and making decisions, the learner
will: -

® Demonstrate the scientific processes including recognition,
application, classification. quantification, interpretatiom,
prediction, hypothesis formation, and experimentation;

® Develop ratiocnal thinking processes that underlie scientific
approaches to preblem solving, and

® Develop fundamental skills in the use of laboratory materials
and equipment.

LABORATORY INVESTIGATIONS/HANDS-ON LEARNING

To acguire skills for Iearning through concrete manipulation
of the tocls and materials of science. the learner will:

® Use scientific instruments and materials to investigate the
natural world;

® Demonstrate safe and proper techniques for handliing,
manipulating, and caring for sclence materials and equipment,
and

® Engage in active ingquiries, investigations, and hands-on
activities for a minimum of 50% of inmstructiocnal time.




5.2.5

5.2.6

5.2.7

Section 6.0

6.1

2520.04 {(cont.)

SCIENCE CONTENT _. _

To I1ntegrate the fields of science and establish connecticns
with other discipliine areas and daily 1ife experiences., the
learner will: .

® Develop through the study of interdependent themes including
systems, changes, and models an understanding of bleolegical,
earth/space., and physical science concepts;

® Assoclate hands-on activities to daily life experiences:

® Express ideas that illustrate the relevancy of science,
technology, and socletal issues within the lessons:

® Experience the developmental continuum of science from
elementary to secondary levels, and

® Formulate and internalize the conceptual themes of science
through interrelating conceptual patterns.

SCIENCE HISTORY

To develop relaticnships between scientific milestones and how
these milestones influence current sclentific thought, the
learner will:

® Articulate the historical context of contributions in science.

SCIENCE AND TECHNCOLOGY

To develcp an understanding of the relationship of science and
technolegy, the learner will:

® Personalize the applications of scilence and technology., and
® Explore the connections among science, technoleogy, society,
and career opporfunities.

~ Adolescent Bducation - Grades 9 - 12

Overview

The mission o©of the sclence curriculum for adolescent education
prescribes that all students be scientifically literate,. To
accomplish scientific literacy, a curricuylum hased on
integration of sclence, mathematics, and technoleogy with an
emphasis on thematic concepts shall be utilized. Toward this
end, ~local school districts shall provide learners multiple
opportunities to achieve this goal. The ninth and tenth grade
program is a continuation of the basic science concepts from
kindergarten through grade eight. In grades 11 and 12,
in-depth studies in the laboratory-based natural scilences will
be provided.




6.2.1

€.2.2

2520.04 (cont.)

curriculum at 9-12 level will:

® Prepare students to deal with a world affected greatly by
science, mathematics, and technelogy:

® Instill an appreciation and enjoyment of the natural world:

Develcp a curiosity about the wonders cof science:;

Promote an understanding of the concepts and principles of

scilence;

Prepare learners to become problen solvers;

Cultivate scientific and mathematical reasoning;

Communicate the limits of science and technolegy, and

Provide options for in-depih studies of the natural sciences

and the science applications.

LK B R

Instruction at 9—12 level will:

® Use hands-on, laboratory based inguiry:

Incorporate interconnections of mathematics and technology;

® Incorporate thematic approach around systems, changes, and
models:

® Build on concepts and skills of science developed at various
levels:

® Use a varlety of performance-based assessments to evaluate the
progress of students:;

® Use individual and group inguiry process to complete projects,
and

® provide open-ended problems and experiments.

Programmatic Goals - Grades 5-12
NATURE OF SCIENCE

To develop an understanding of the nature of science., the
learner will:

® Recognize the open—-ended structure of science;

® Recognize the limits of sclance;

® Recognlze science as composed of observations set in a
testable framework of ideas, and

® Conclude that scilence is a blend of logic, mathematics, and
imagination.

SCIENTIFIC ATTITUDE/HABITS OF MIND

To cultivate scientific atrtitudes and values, to develop an
understanding of the limits on the domain of science, and to
evaluate scientific advances and technological applications as
they impact society, the learner will:

® Cultivate scilentific attitudes of curiosity. openness,
skepticism, discovery., appreciation, diligence, integrity,
fairness, and creativity throughout the science curriculum;




6.2.3

6.2.3

6.2.5

2520.0¢ (cont.)

® Use ethical practices of sclence including established
research protocol, accurate record KkKeeping, replication, and
peer review, and

® Apply scientific information to personal and societal
decision-making.

SCIENTIFIC PROCESSES/THINKING SKILLS

To develop thinking skills and processes for ipvestigating the
world, solving problems, and making decisions, the learner
will:

® Demoniitrate sclientific processes including observing,
measuling, communicating, comparing, ordering, categorizing,
relating, inferring, and applying within a problem-solving
setting;

Use the tools of science safely, accurately, and appropriately;
Collect, manipulate, analyze. and evaluate data;

Design, conduct and evaluate experiments, and

wWork cooperatively as well as individually to sclve problems.

LABORATORY INVESTIGATICNS/HANDS-ON LEARNING

To acqgitire skills Ffor Iearning through concrete manipulation
of the tools and materials of science, the learner wilil:

® Conduct  exploration in a variety of traditional and
non—traditional educaticnal environments:

® Acguire skills for using the tools of science, and

® Engdgs in active ingquiries, investigations, and hands-on
activities for a minimum of 50% of instructional time.

SCIENTIFIC CCNTENT

To dintegrate the fields of scilence and establish connections
with .other discipline areas and daily Iife experiences, the
learner will:

® Articilate connectlions ameng the major disciplines of sclence;

® Perform in—depth studies IiIn major scilentific disciplines
including 1life sciences, physical sciences, earth/spacs
sciences, and/or environmental sciences in grades 11 and 12,
and

e Utilize the thematic approach Iincerperating the themes:
systems, changes, and mcdels.
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€.2.6

6.2.7

2520.04 (cont.)

SCIENCE HISTORY

To develop relationships between scientific milestones and how
these milestones influence current scientific thought, the

learner will:

® Identify contributors to the scientific body of knowledge:
® Recognize significant scientific events and their impact, and
® Be aware of the evolving nature of scientiflc thought and

models.
SCIENCE AND TECHNOLOGY

To develop an understanding of the relationship of science and
technology, the learner will:

® Apply science and use technology to solve problems;

® Recognize the scientific principles in technological
application (the why as well as how). and

® Explore the connections among science, technelogy, and career
opportunities,




RESPONSE FORM

Instructional Goals: Science Program of Study
Regulations 2520.04

DIRECTIONS: PFlease use this form in commenting on the propesed policy.

INDIVIDUAL/ORGANIZATION:

SECTION{S) COMMENTS AND SUGGESTIONS

PURPOSE
2.0

PROGRAM OF STUDY
3.0 - 3.2 )

EARLY CHILDHOQOD EDUCATION
4.0 - 4.2.7

MIDDLE CHILDHCOD EDUCATION
5.0 - 5.2.7 -




SECTION(S) COMMENTS AND SUGGESTIONS

ADOLESCENT EDUCATION
6.0 - 6.2.7

Please submlt comments by November 5, 1952 to:

Phyllils Barnhart
State Science Cocrdinator
Office of Instructional Services
West Virginla Department of Education
1900 Kanawha Boulevard, E.., B-330
Charleston, wWv 25305-0330
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