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NOTICE OF AGENCY ADOPTION OF A PROCEDURAL OR INTERPRETIVE RULE
OR A LEGISLATIVE RULE EXEMPT FROM LEGISLATIVE REVIEW

AGENCY: West Virginia Board of Education TITLE NUMBER.: 126

CITE AUTHORITY: W. Va, Constitution, Article XII, §2, W. Va, Code §18-2-5 and §18-9A-22

RULE TYPE: PROCEDURAL INTERPRETIVE

EXEMPT LEGISLATIVE RULE X

CITE STATUTE(s) GRANTING EXEMPTION FROM LEGISLATIVE REVIEW
W. Va. Code §§29A-3B-1, et seq.; W. Va. Board of Education
v. Hechler, 180 W.Va. 451; 376 S.E.2d 839 (1988).

AMENDMENT TO AN EXISTING RULE: YES NO__X

IF YES, SERIES NUMBER OF RULE BEING AMENDED:

TITLE OF RULE BEING AMENDED:

IF NO, SERIES NUMBER OF NEW RULE BEING PROPOSED: 44R

TITLE OF RULE BEING PROPOSED: 21* Century Science 9-12 Content Standards and
Objectives for West Virginia Schools (2520.35)

THE ABOVE RULE IS HEREBY ADOPTED AND FILED WITH THE SECRETARY OF STATE. THE
EFFECTIVE DATE OF THIS RULE IS July 1, 2008

S L Fien

Steven L. Paine
State Superintendent of Schools




EXECUTIVE SUMMARY
FOR

WEST VIRGINIA BOARD OF EDUCATION POLICY 2520.33

21" CENTURY SCIENCE 9-12 CONTENT STANDARDS AND OBJECTIVES

FOR WEST VIRGINIA SCHOOLS
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Policy Number and Title: West Virginia Board Of Education Policy 2520.35: 21" Century Science 9-
12 Content Standards and Objectives for West Virginia Schools

Background: Policies 2520 define the content standards and objectives for the programs of study required
by Policy 2510 and establish a standardized format for such.

e The original effective date of the policy was July, 1997.

e In October, 2001, a revision of the Policy incorporating the Content Standards and Objectives
(CSOs) for Mathcmatics, Reading and English Language Arts, Science, Social Studies and
Technology was presented to the West Virginia Board of Education.

e Policy 2520.3 was placed on public comment and was approved by the Board on December 13,
2001 and became effective on July 1, 2003.

Major Revisions or Reasons for New Policy: Policy 2520.3 now contains the 21* Century Science
Content Standards and Objectives for grades K- 8. New Policy 2520.35 contains the 21% Century Science
Content Standards and Objectives for grades 9-12.

e The science CSQOs have been revised to

o}
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reorganize the science content under three standards,
incorporate higher levels of critical thinking skills and problem solving skills,
establish an improved alignment with national assessments (NAEP, ACT, and SAT), and

incorporate 21% century knowledge and skills that West Virginia students will need to be
successful in the global world of the 21% century.

place high school science courses in new Policy 2520.35

o set the required science as follows: Ninth Grade Physical Science, Tenth Grade Biology or

Impact:

Conceptual Biology and Eleventh Grade Chemistry or Conceptual Chemistry.

s Students will be better prepared for success on national assessments, in postgraduate studies and in the
workplace of the 21" century.

¢ Students will acquire a higher level of critical thinking and problem solving skills needed for success in
post graduate studies and the workplace of the 21 century.

e The revised format will better enable West Virginia educators to focus instruction on the approved

CSOs.

Response to Comments:

Fourteen comments were received during the comment period. No changes to the policy are recommended
as a result of thc comments reccived.
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21" CENTURY SCIENCE 9-12 CONTENT STANDARDS AND OBJECTIVES

WEST VIRGINIA SCHOOLS (2520.35)
§126-44R-1. General.

1.1. Scope. -- West Virginia Board of Education Policy 2510 provides a definition of a delivery
system for, and an assessment and accountability system for, a thorough and efficient education for West
Virginia public school students. Policy 2520.35 defines the content standards (or instructional goals) and
objectives for science 9-12 as required by W, Va. 126CSR42 (Policy 2510).

1.2. Authority. -- W. Va. Constitution, Article XII, §2, W. Va. Code §18-2-5 and §18-9A-22.

1.3. Filing Date. -- December 15, 2006

1.4. Effective Date. -- July 1, 2008.

1.5. Repeal of former rule. -- None. This is a new rule.

§126-44R-2. Purpose.

2.1. This policy defines the content standards (or instructional goals) and objectives for the program
of study required by Policy 2510 in science 9-12.

§126-44R-3. Incorporation by Reference.

3.1. A copy of 21* Century Science 9-12 Content Standards and Objectives for West Virginia
Schools is attached and incorporated by reference into this policy. Copies may be obtained in the Office
of the Secretary of State and in the West Virginia Department of Education, Office of Instructional

Services.

§126-44R-4. Summary of the Content Standards and Objectives.

4.1. The West Virginia Board of Education has the responsibility for establishing high quality
standards pertaining to all educational standards (W. Va. Code §18-9A-22). The content standards and
objectives provide a focus for teachers to teach and students to learn those skills and competencies
essential for future success in the workplace and further education. The document includes content
standards for science, an explanation of terms, objectives that reflect a rigorous and challenging
curriculum, and performance descriptors.
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HRN HD 204

0-66)
FISCAL NOTE WORKSHEET
(Submit 4 Copies)
DNO DRAFT NO BILL NO RESQOLUTION NO
UBJECT State Board Policy 2520.35: Science 8-12_Content Standards and Objectives for WY Schools FUND

OURCE OF REVENUE: [ GENERALFUND [ SPECIAL [ OTHER (SPECIFY)

OST OF ESTIMATE BASED ON: [0 AN ORIGINAL ESTIMATE [0 BUDGET BILL 00 OTHER (SPECIFY)

\COME ESTIMATE BASED ON: [0 AN QORIGINAL ESTIMATE [0 BUDGET BILL O OTHER (SPECIFY)

SHOW OVER-ALL EFFECT IN ITEMS 1 AND 2 & GIVE EXPLANATION OF BREAKDOWN BY FISCAL YEAR INCLUDING LONG-RANGE EFFECT

ANNUAL FISCAL YEAR
EFFECT OF PROPOSAL INCREASE PECREASE CURRENT NEXT THEREAFTER
—X_
1. ESTIMATED TOTAL 50 30 30 $ 2,250,000.00 $ 150,000.00
COsT
PERSONAL SERVICES
CURRENT EXPENSES $0 $0 50 50 50
REPAIRS/ALTERATIONS
EQUIPMENT
OTHER
2. ESTIMATED TOTAL 30 50 $0 50 50
REVENUES

3. EXPLANATION OF ABOVE ESTIMATES (INCLUDING LONG-RANGE EFFECT):
instructional Materials (textbooks, ete.) $1,500,000.00

Lab Supplies and Equipment $ 250,000.00 initial cost; $150,000.00 ongoing cost
Laboratory Facilities Renovation $ 500,000.00

DATE AGENCY A{FHOR]ZED PRESENTATIVE

i / /it 7/ T
/('/ ‘gi L( West Virginia Depariment of Education - T

.
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Mike Kees

From: Carla Williamson [cljwilli@access.k12.wv.us]
Sent:  Monday, November 27, 2006 9:18 AM

To: Mike Kees

Subject: FW: science requirements

Mike,

Please respond. Thanks!
Carla Williamson

Carla Williamson, Special Assignment
Office of Instruction

West Virginia Department of Education
1900 Kanawha Boulevard East
Charleston, West Virginia 25305-0330
Phone (304) 558-5325

Fax (304 558-3741

Email cljwilli@access.k12.wv.us

From: Beth Moore [mailto:bgmoore@access.k12.wv.us]
Sent: Monday, November 13, 2006 10:43 AM

To: cliwilli@access.k12.wv.us

Subject: science requirements

Carla:

Page 1 of -

| was reviewing Policy 2530 and am unclear about the science requirements. When does the policy go into
effect? Is it for the Freshmen class entering in 2008-09 or all students (including current 9th and 10th graders)

who will be juniors and seniors in 2008-20097 No where can [ find that.

Also, | certainly do hope that you are not advocating in the policy that all students take chemistry.

As a parent and high school counselor, | certainly hope it is not for current high schoolers, but will be phased

in with the 08-09 freshmen. Thanks.

Beth Moore
Liberty Harrison

12/4/2006




Mike Kees

From: jruhlin@charter.net

Sent: Tuesday, November 14, 2006 4:09 PM
To: Mike Kees

Subject: Re: New HS Science CSOs

Dear Mr. Kees,

Thank you for the clarity of your response. Partially because Charleston Catholic never

adopted the CATS program, T neglected to consider those students already in the pipeline. My
apologies.

Judy Ruhlin

Charleston Cathoclic High

~---- Mike Kees «<mkees®access.kl2.wv.us> wrote:

=

T T T 2 A A A U A T FA U

The 9th and 10th grade science CS0s (old name-CATS 9 and 10) are still

in Policy 2520.35 (21lst Century High School Science CSOs) because some

students will still be taking theses classes until the current 8th graders graduate.
These have been revised and the rigor has increased.

Next years 9th grade, 10th grade and 11th grade students will still

need the Ninth Grade Science class (old name- CATS 9) to graduate.

Next years 12th grade students may still need the Tenth Grade Science

(0ld name- CATS 10) if they haven't passed it to graduate. The old

CATS 9 and CATS 10 CSOs will be removed as soon as students no longer need them to graduate.

In 2008- 2009, the incoming freshmen will need Physical Science,

Biology (or Conceptual Biology), and Chemistry (or Conceptual

Chemistry). The "Conceptual” coursesg are to be taken only by students

in the skilled career pathway. These skilled pathway students may

also take the same courses as those in the professional pathway.

Professional career pathway students cannot take the conceptual

courses. Conceptual courses will not be accepted as lab science

courses for entry into a 4-year college program in a West Virginia college or university.

Students in the Professional career pathway will alsoc need a 4th
science credit from the list in Policy 2510 to graduate. These courses
include Physics, Human Anatomy and Physiology, Earth Science, Biocleogy
II, Chemistry II, Physics II, AP Science, IB science, Dual and college
credit science courses. Conceptual Physics will also be available for
students in the Skilled career pathway.

Please direct any guestions to mkees®@access.kl2.wv.us.
Thanks,

Mike

Michael Kees, Science Coordinator
Qffice of Instruction

Building 6 Room 304
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1900 Kanawha Blvd., East
Charleston, WV 25305-0330
Phone- 304-558-5325

Fax- 304-558-3741

Michael Kees, Science Coordinator
Office of Instructon

Building 6 Room 304

1900 Kanawha Blvd., East
Charleston, WV 25305-0330

Phone- 304-558-5325

Fax- 304-558-3741



Page 1-of 1

Mike Kees

From: Kim Poling [kpoling@access.k12.wv.us]
Sent:  Tuesday, November 14, 2006 1:53 PM
To: 'Mike Kees'

Subject: RE: CSO's

Mike,

In your message, you mention that after the student has finished the sequence Physical Science, Biology, and
Chemistry; they

could take Biology I, Chemistry Il and various other courses. | am not familiar with a Biology Il course, are there
CS8O0's for this Biology Il course.

If there are CSO’s where would | find them.

Kim Poling
----- QOriginal Message-----
From: Mike Kees [mailto;mkees@access.k12.wv.us]
Sent: Tuesday, November 14, 2006 10:30 AM
To: 'Kim Poling'
Subject: RE: CSO's

The policy online contains CSOs for Ninth Grade Science (CATS 9), Science 10 (CATS 10), Physical
Science (new ninth grade course), Biology and Conceptual Biology , and Physics and conceptual
Physics. They are currently out on comment.

Mike

Michael Kees, Science Coordinator
Office of Instructon

Building 6 Room 304

1900 Kanawha Blvd., East
Charleston, WV 25305-0330
Phone- 304-558-5325

Fax- 304-558-3741

From: Kim Poling [mailto:kpoling@access.k12.wv.us]
Sent: Tuesday, November 14, 2006 1;19 PM

To: mkees@access.k12.wv.us

Subject: CSO's

Mike,

Where are the cso's for biology 11?7 When will they be ready for comment?

Kim Poling

12/4/2006




Process Comment Form

Page 1of7

INDIVIDUAL

ACTION/

11-08

jrichardson@kcs.kana.k12.wv.us
South Charleston High School

1 Eagle Way

South Charleston WV 25309

biology in 10th grade. I agree
that this is the best way to
sequence science curriculum.
However, later in the document,
it seems that under the headings
of "mastery", etc, that the CATS
objectives are still in place.

DATE ORGANIZATION COMMENTS TYPE RATIONALE
§ 126-44R-1 General
In the first part of the document
it is stated that students will have
Janet Richardson physical science in 9th grade and

11-09

Judy Ruhlin
jruhlin@charter.net
Charleston Catholic High
1033 Virginia St East
Charleston WV 25301

In the executive summary, one
of the reasons given for revisions
is to change the alignment of
high school science courses to
ninth grade physical science,
tenth grade biology, eleventh
grade chemistry. However, even
a casual glance at the proposed
objectives for these courses
registers that the objectives are
the same mixed up mess of
topics that CATS science left us
with. Does the right hand know
what the left hand is doing?

If the comment in the executive
summary is correct, the entire
list of proposed CSOs for high
school science must be rewritten
to reflect this. If the intent is to
continue teaching teaching cell
biology (etc) in ninth grade and
Newton's Laws of Motion (etc)
in the tenth grade, then the
Executive Summary should
reflect this.

Mark Lemasters

If Biology/Conceptual Biology
will be required of all 10th
graders

a) Why are there 10th grade
science objectives? Are they
general in nature or are they
objectives for the WESTEST?
b) Will the state achievement

test be written to address skills at

file://C:\Documents and Settings\jhalloran\Local Settings\Temporary Internet Files\OLK6\... 12/5/2006



Process Comment Form

. Pagezo_f7_ S

11-09

Teacher--Science

MAgnolia High School
601 Maple Ave
New Martinsville WV 26155

marlemas@access,k12.wv.us

grade 10 or grade 11

¢) I think it should clearly
identify what population is to
take the conceptual versions of
chemistry and bilogy. The
objectives are broad enough to
be general introductory courses
capable by all students,
especially those identified as LD
or wishing to pursue non-
technical classes. It should state
explicitly what the advantage of
taking the "Biology" or
"Chemistry" class would be

11-13

Rachel Merrifield
journalism teacher
rmerrifi@access.k12.wv.us
East Fairmont HS

8 Carriage Drive

Fairmont WV 26554

I do not see any CSO's for Photo
Journalism. They were listed
under the Language Arts section
previously, but I don't see them
under the ones for public
comment -- Does that mean that
there are no plans to change any
of the Photo journalism CSO's? I
do have a concern with the
current ones, they mainly
address black and white print
photography, which I think
better relates to the technical
photography courses. I teach
photojournalism and we're doing
much of the work with digital
photography, which really is not
addressed much in the current
CSOs. I'm trying to train my
students based on the premise
that they plan to work in print
media. Most newspapers,
magazines, etc., are using digital
[photography.

11-16

Greg Dodd

Chemistry Instructor
gbdodd@verizon.net
George Washington High
School

1522 Tennis Club Road
Charleston W.Va, 25314

THe format for the standards is
nearly unreadable and therefore
unuseable. They consist of runon
sentences. They need to be
separated and bulleted.

[ feel that students should take
chemistry at the high school
level. It is the central science,
and a knowledge of chemistry is

file://C:\Documents and Settings\jhalloran\Local Settings\Temporary Internet Files\OLK6\... 12/5/2006




| Process Comment Form o ' o Page 3 of 7

needed to properly understand
biology, anatomy/physiology,
environmental science, earth
science, forensics, etc.
Therefore, I applaud the move to
make chemistry a requirement.
Regarding sequencing, I feel that
students should be required to
take chemistry in the sophomore
year rather than the junior year.
This would allow students to
better grasp biology (required)
and other life science electives.
Moreover, it would allow them
to take AP chemistry during the
junior year. This is important for
college admissions purposes.
Many selective colleges would
like to see AP grades in the
physical sciences prior to the
senior year. By having a grade in
the AP chemistry course rather
than the status of "in progress,"
students will be placed at a
competitive level nationally
during the college admissions
process.

Michael T. Carte

Chemistry Instructor
mcarte(@kcs.kana.k12.wv.us
Riverside High School

One Warrior Way

Belle WV 25015

11-17

The CSOs are poorly organized!
There needs to be a more clear
sequential order to the CSOs!
Performance Descriptors are
illogical! Let us teachers be the
evaluators of mastery - that's
what grades are for (get rid of
those columns on mastery level-
they are not very useful)! CSOs
need to be more specific! Ex
Mrs. Meador "demonstrate the ability to use
11-29 |Science Teacher the inquiry process to solve
vmeador] @hotmail.com problems" is too vague. List the
steps of the scientific method or
conduct an experiment using
dependent variable, independent
variable, control and constants is
a more appropriate objective!
The CSOs as written leave too
many unanswered questions and
can be interpretted in many
different ways, thus leading to
inconsistencies as to what

file://C:\Documents and Settings\jhalloran\Local Settings\Temporary Internet Files\OLK®6\... 12/5/2006




Process Comment Form- - - o Page 4 of 7

material is taught within the state
based on individual teacher's
interpretations of the objectives!

126-44R-2 Purpose

To the best of my ability, I am
teaching the current objectives in
Biology and CAT9. Should my
understanding be flawed, then I
may miss a few details of a few
CSOs, but my successful
students will have a broad
understanding of Biology...In
Florida the objectives are clearly
stated in terms of specific
academic information. For
example, " the student will be
able to draw and label a food
chain"..."the student will be able
to explain the different trophic
levels of an energy

Ilfm

Mrs. Meador pyramid"..."the student will be
11-29 |iScience Teacher able to label the respiratory
vmeadorl @hotmail.com structures in the human

respiratory system and identify
similar structures in other
animals(such as book lungs,
tracheal tubes...)..." With
objectives such as the ones that |
have cited, the teacher who
understands his/her subject
matter has no doubt about what
he or she is being asked to do!
With your current CSOs and
your proposed CSOs, even the
best teacher still has to interpret
"what does this CSO really want
me to teach"? and the teacher
will not know without a standard
exam as a "frame of reference"!

§ 126-44R-4 Summary of the Content Standards and Objectives

Policy 2510 specifies the order
in which the science classes are
to be taken. It is redundant to
add grade levels to the tables of
content standards. Recommend
replace grade levels such as
Grade Nine Grade Ten, etc. with
simply High School.

Stefan Smolski
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11-11

11-25

Science Teacher
ssmolski@access.k12.wv.us
Oak Glen High School

510 Pittsburgh Ave
Fairmont WV 26554

"Ninth Grade Physical Science
Content Standards and
Objectives." Recommend
remove "Ninth Grade" from the
content standards title.

"Ninth grade students at the
distinguished level construct,
test..." Replace "Ninth grade"
with Physical science.

Page5of 7

Thomas Ditty, Ed.D.

Chair, Science Dept. TVHS
tditty(@cebridge.net
WVSTA

141 Buffalo Street

Elkins WV 26241

You need to incorporate
additional courses to meet the
objectives at the third and fourth
year levels. Earth Science,
Environmental Science,
Astronomy, Geology, Botany,
Zoology are just as valuable and
credible for students as
chemistry and physics. Not all
studnets are college-bound or

interested in chemistry/physics.

§ 126-44R 21st Century Science

9-12 Content Standards and Objectives for West

Virginia Schools

11-09

Mark Lemasters
Teacher--Science
marlemas@access.k12.wv.us
Magnolia High School

601 Maple Ave

New Martinsville WV 26155

I don't think that it is wise to mix
and match objectives between
disciplines when the name of the
course is Physical Science or
Biology or Chemistry. In reading
these objectives, it seems that we
as science teachers are being
held accountable for the
objectives of a specific
discipline curriculum AND meet
the objectives of a
coordinated/thematic program.
While teaching science MUST
be truly integrated, most teachers
will teach to their strengths.
Then we are right back to square
one. A required class needs to
focus on one set of specific
objectives.
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to water, light and sound wave.
Include the differences between
mechanical and electromagnetic
waves.

Add the following objectives to
standard 2 for Physical Science:

Stefan Smolski 1) classify common rock
Science Teacher forming minerals by examining
ssmolski@access.k12.wv.us their physical and chemical
Oak Glen High School properties.

510 Pittsburgh Ave 2) analyze the processes of the
Fairmont WV 26554 rock cycle to predict the paleo-
environment in which a rock
sample is formed

3) analyze the relationships of
temperature, air pressure, wind
speed, wind direction and
humidity as depicted on a
weather map and meteorological
data.

11-11

If T understand it correctly,
students will have just 2 choices
of chemistry—honors level or
conceptual, which, for whatever
reasons, is not accepted by WV
colleges as a lab course. This is
so limiting—why do students
who want to go to college have
to take a such a fast-paced, all-
consuming course as honors
chemistry? My daughter attends
. GW and the honors chemistry
Connie Huffman class there is extremely

1123 |[conhuff@yahoo.com demanding, with many hours of
424 Porter Road study and preparation. This is
Charleston WV 25314 fine for some students, but what
about the students who want to
major in business, music, art,
journalism, etc. in college? Why
an advanced chemistry? For that
matter, if a teacher teaches
chemistry correctly, even if just
the conceptual level,it will still
be considered a lab course. If
teachers are not giving a
conceptual chemistry class the
lab time required, that is the
administration's fault. And
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requiring all students to take
chemistry?? Why can't students
have more choices? Why
chemistry of all things? Yes, it
promotes logical thinking skills,
but so do many other courses.
We are pigeon-holing our
students and trying to make them
all fit into the same mold. What
happened to individuality?
Choice? About about the low-
level students who cannot even
comprehend the conceptual
chemistry? Talk about leaving a
child behind...

Page 7 of 7-

Thomas Ditty, Ed.D.

Chair, Science Dept. TVHS
tditty@cebridge.net
WVSTA

141 Buffalo Street

Elkins WV 26241

11-25

In order to stimulate and
maintain interest in various
fields of science, students should
be provided the opportunity to
take a variety of courses beyond

[physical science and biology.
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