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EXECUTIVE SUMMARY
WEST VIRGINIA DEPARTMENT OF EDUCATION

Policy Number and Title: Policy 2520.35 - 21* Century Science 9-12 Content Standards
and Objectives for West Virginia

Background: West Virginia Content Standards and Objectives were formally reviewed by
Dr. William Schmitt from the University of Michigan, who compared these standards to the
TIMMS countries. Dr. Schmitt specifically cited the West Virginia CSOs excessive number of
objectives. Ninth Grade Physical Science, Biology and Conceptual Biology were revised in
earlier this year reducing the number of Standards from three to two by collapsing Standard One
Nature of Science and Standard Three, Application of Science, into a new Standard One, Nature
and Application of Science. The objectives were organized and written succinctly in the
Performance Descriptors of the standards to indicate the level of achievement. The remaining
courses in Policy 2520.35 (Biology II, Chemistry, Conceptual Chemistry, Chemistry II, Physics,
Conceptual Physics, Physics II, Earth Science, and Human Anatomy and Physiology) were
revised to reflect a new Standard One, Nature and Application of Science and Standard Two,
The Content of Science was reformatted to align with the changes made in Ninth Grade Physical
Science, Biology and Conceptual Biology.

The individuals involved with the changes of this policy are: Carla Williamson, Executive
Director of the Office of Instruction; Marty Burke, Assistant Director of the Office of
Instruction; Robin Anglin, Science Coordinator in the Office of Instruction; Timothy Butcher,
Coordinator in the Office of Assessment/Accountability; Janet Bowling, Teacher from Fayette
County; Diane Bowers, Teacher from Ohio County; Anne Smith, Teacher from Pocahontas
County; Belen Hutson, Teacher from Harrison County; Rosalie Rhodes, Science Coordinator for
Kanawha County Schools; Kathy Jacquez, Teacher from Harrison County; Claudia Kol, Teacher
from Kanawha County, and Jane Kennedy, Teacher from Kanawha County.

Proposals: Revisions to Policy 2520.35 are being recommended for:

e Biology II Content Standard and Objectives to reduce the number of Standards from
three to two by collapsing SC.S.BIL.1 Standard 1 Nature of Science and SC.S.BIL3
Standard 3, Application of Science, into a new SC.S.BIL.1 Standard One, Nature and
Application of Science. The objectives were reformatted, clustered to concepts and
written succinctly in the Performance Descriptors SC.S.BIL.1 and SC.S.BIL.2 to indicate
the level of achievement.

e Chemistry Content Standard and Objectives Content Standard and Objectives to reduce
the number of Standards from three to two by collapsing SC.C.1 Standard 1 Nature of
Science and SC.S.C.3 Standard 3, Application of Science, into a new SC.S.C.1, Standard
One, Nature and Application of Science.

e Revision of SC.S.C.2 Content of Science occurred in the addition of two objectives
necessary for higher cogitative demand. The objectives were reformatted, clustered to
concepts and written succinctly in the Performance Descriptors of SC.S.C.1 and




SC.S.C.2 to indicate the level of achievement.

Conceptual Chemistry Content Standard and Objectives to reduce the number of
Standards from three to two by collapsing SC.S.CC.1 Standard 1 Nature of Science and
SC.S.CC.3 Standard 3, Application of Science, into a new SC.S.CB.1 Standard One,
Nature and Application of Science. The objectives were reformatted, clustered to
concepts and written succinctly in the Performance Descriptors SC.S.CC.1 and
SC.S.CC.2 to indicate the level of achievement.

Chemistry II Content Standard and Objectives to reduce the number of Standards from
three to two by collapsing SC.S.CII.1 Standard 1 Nature of Science and SC.S.CIL3
Standard 3, Application of Science, into a new SC.S.CIL.1 Standard One, Nature and
Application of Science.

Revision of SC.S.CIL.2 Content of Science occurred in the addition of two objectives
necessary for higher cogitative demand. The objectives were reformatted, clustered to
concepts and written succinctly in the Performance Descriptors SC.S.CIL1 and
SC.S.CII.2 to indicate the level of achievement.

Physics Content Standard and Objectives to reduce the number of Standards from three to
two by collapsing SC.S.P.1 Standard 1 Nature of Science and SC.S.P.3 Standard 3,
Application of Science, into a new SC.S.P.1 Standard One, Nature and Application of
Science. The objectives were reformatted, clustered to concepts and written succinctly
in the Performance Descriptors SC.S.P.1 and SC.S.P.2 to indicate the level of
achievement.

Conceptual Physics Content Standard and Objectives to reduce the number of Standards
from three to two by collapsing SC.S.CP.1 Standard 1 Nature of Science and SC.S.CP.3
Standard 3, Application of Science, into a new SC.S.CP.1 Standard One, Nature and
Application of Science. The objectives were reformatted, clustered to concepts and
written succinctly in the Performance Descriptors SC.S.CP.1 and SC.S.CP.2 to indicate
the level of achievement.

Physics II Content Standard and Objectives to reduce the number of Standards from three
to two by collapsing SC.S.PII.1 Standard 1 Nature of Science and SC.S.PIL.3 Standard 3,
Application of Science, into a new SC.S.PIL.1 Standard One, Nature and Application of
Science. The objectives were reformatted, clustered to concepts and written succinctly
in the Performance Descriptors SC.S.PI.1 and SC.S.PIL2 to indicate the level of
achievement.

Earth Science Content Standard and Objectives to reduce the number of Standards from
three to two by collapsing SC.S.ES.1 Standard 1 Nature of Science and SC.S.ES.3
Standard 3, Application of Science, into a new SC.S.ES.1 Standard One, Nature and
Application of Science. The objectives were reformatted, clustered to concepts and
written succinctly in the Performance Descriptors SC.S.ES.1 and SC.S.ES.2 to indicate
the level of achievement.

Human Anatomy and Physiology Content Standard and Objectives to reduce the number
of Standards from three to two by collapsing SC.S.HAP.1 Standard 1 Nature of Science
and SC.S.HAP.3 Standard 3, Application of Science, into a new SC.S.HAP.1 Standard
One, Nature and Application of Science. The objectives were reformatted, clustered to
concepts and written succinctly in the Performance Descriptors SC.S.HAP.1 and
SC.S.HAP.2 to indicate the level of achievement.




Impact: The proposed revision of the Content Standards and Objectives for 21% Century
Science 9-12 Standards and Objectives Performance Descriptors will provide teachers
information about the levels of knowledge and skills the students must acquire and will provide
parents an explanation of their child’s knowledge and conceptual understanding that should be
acquired at each grade level

Response to Comments:

Nine teachers commented on Policy 2520.35 regarding formatting, typos, clarifications of terms,
and the inclusion of stoichiometry in chemistry I level course. Recommendations were accepted.
A complete log is attached.




126CSR44R

TITLE 126
LEGISLATIVE RULE
BOARD OF EDUCATION

SERIES 44R
21° CENTURY SCIENCE 9-12 CONTENT STANDARDS AND OBJECTIVES FOR
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 Xil, §2, W. Va. Code §18-2-5 and
§18-9A-22.

1.3. Filing Date. -- August 14, 2009.
1.4. Effective Date. -- September 14, 2009.

1.5. Repeal of former rule. — This legislative rule amends W. Va. 126CSR44R West
Virginia Board of Education Policy 2520.35 “21° Century Science 9-12 Mathematics Content
Standards and Objectives for West Virginia Schools (2520.35)" filed May 18, 2009 and effective
July 1, 2009.

§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 Instruction.

§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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FISCAL NOTE FOR PROPOSED RULES

Rule Title: W, Va, 126CSR44R, Policy 2520.35 Science 9-12 Content Standards and
Objectives for West Virginia Schools

Type of Rule: X Legislative [ Interpretive =[] Procedural
Agency: West Virginia Board of Education
Address: Capitol Building 6, Room 608
1900 Kanawha Boulevard, East
Charleston, WV 25305
Phone Number: 304.558.5325 Email: mburke@access.k12.wv.us

B

st ettt ]

Fiscal Note Summary
Summarize in a clear and concise manner what impact this measure

will have on costs and revenues of state government.

No costs or revenues will be impacted by the proposed amendment of W. Va. 126CSR44R,
Policy 2520.35 Science 9-12 Content Standards and Objectives

Fiscal Note Detail
Show over-all effect in Item 1 and 2 and, in Item 3, give an explanation of
Breakdown by fiscal year, including long-range effect.

FISCAL YEAR
Effect of Proposal Current Next Fiscal Year
Increase/Decrease Tucrease/Decrease (Upon Full Implementation)
(use”-“) (use”_.“)

1. Estimated Total Cost 0 0 0
Personal Services 0 0 0
Current Expenses 0 0 0

Repairs & Alterations 0 0 0

Assets 0 0 0

Other 0 0 0

2. Estimated Total 0 0 0
Revenues

Rule Title: W. Va. 126CSR44R, Policy 2520.35 Science 9-12 Content Standards and
Objectives for West Virginia Schools




Rule Title: W, Va. 126CSR44R, Policy 2520.35 Science 9-12 Content Standards and
Objectives for West Virginia Schools

3 Explanation of above estimates (including long-range effect);
Please include any increase or decrease in fees in your estimated total revenues.

No costs or revenues will be impacted by the proposed amendment of W, Va. 126CSR44R, Policy
2520.35 Science 9-12 Content Standards and Objects for West Virginia Schools.

MEMORANDUM

Please identify any areas of vagueness, technical defects, reasons the proposed rule
would not have a fiscal impact, and/or any special issues not captured elsewhere on this form.

When Policy 2520.35 was last submitted to the WV Board of Education for approval, we submitted a
cash estimate of $2,250,000 due to increased science graduation requirements. However these
revisions will not impact costs and revenues.

Signature of Agency Head or Authorized Represen:ative Date

Slov.Jd Pire 1/13 200
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Robin Anglin

From: Nobody [nobody @wvde.state.wv.us]

Sent: Tuesday, June 16, 2009 3:12 PM

To: fibanez@wvde.state.wv.us; ranglin@access.k12.wv.us
Subject: Comment Received for Policy 2520.35 (2009-06-16 15:11:45)
Follow Up Flag: Follow up

Flag Status: Completed

Please save this email in a "Comments Received Online" folder.

Your folder will be a backup. All comments are saved in our database.
The Complete Comments Report from the database can be found here:
http://129.71.2.32/r . html?id=6c@db5131c5a6483cda733dad61c8523

This is an encrypted URL. Please Bookmark it.

Comment Received for Policy 2520.35
SRR R AR
Name: Toni Lynne DeVore

Organization: Wood County Schools
Email: tldevore@access.kl2.wv.us
Title: Science curriculum supervisor
Addressl: 1210 13th Street

Address2:

City/State/Zip: Parkersburg, wv 26101
Role: Professional Support

Posted: 2009-06-16 15:11:45

Posted from IP: 168.216,33.111

Comments for section 126-44R-1  General

In light of some changes in the strands, I am still perplexed the 9th grade Physical Science
continues to include Earth Science topics. Since the reviewer sited "too many" objectives
why would you continue to include Sc.0.PH 2.20-2.25. These are all Earth Science objectives
and do not directly relate to any Physical Science concepts.

SC.0.PS.2.20 examine seismographic and geologic evidence to determine structure, composition
and age of the Earth,

$C.0.PS.2.21 predict and present a weather forecast using a weather map and meteorological
data.

SC.0.PS.2.22 analyze latitude, altitude and surface features to predict climatic conditions.
SC.0.PS.2.23 research and organize evidence to support the theory and effects of plate
tectonics including:

e density

force

mountain building

fossil

magnetic evidence

SC.0.PS.2.24 apply fusion, heat transfer, gravity, and electromagnetism to the sun’s
evolution and its impact on the solar system.

SC.0.PS.2.25 investigate theories for the origin and configuration of the solar system:
nebular theory

Earth-Moon formation

heliocentric

geocentric models




These objectives should be removed.

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Biology II Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Chemistry Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Conceptual Chemistry Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Chemistry II Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Earth Science Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Human Anatomy and Physiology Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Physics Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Conceptual Physics Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Physics II Content Standards and Objectives

for

for

for

for

for

for

for

for

for




Robin Anglin

From: Nobody [nobody @wvde.state.wv.us]

Sent: Wednesday, June 24, 2009 9:49 PM

To: fibanez@wvde.state.wv.us; ranglin@access.k12.wv.us
Subject: Comment Received for Policy 2520.35 (2009-06-24 21:48:37)

Please save this email in a "Comments Received Online" folder.

Your folder will be a backup. All comments are saved in our database.
The Complete Comments Report from the database can be found here:
http://129.71.2.32/r.html?id=6c@db5131c5a64083cda733dad61c8523

This is an encrypted URL. Please Bookmark it.

Comment Received for Policy 2520.35
B g G G G S g g s g e
Name: Jane Larke

Organization: Morgantown High School
Email: jlarke@access.kl2.wv.us

Title: teacher

Addressl: 45 West Park Avenue
Address2:

City/State/Zip: Morgantown , WV 26501
Role: Teacher

Posted: 2009-06-24 21:48:37

Posted from IP: 79.101.255.29

Comments for section 126-44R-1 General

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Biology II Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Chemistry Content Standards and Objectives

I am concerned about the new Chemistry CSOs and wanted to comment on two of the proposed
changes.

1. Scientific notation is not addressed. SC.0.C.1.3 addresses accurate record keeping, but
this can not be done without recording data with proper significant figures. The teaching of
significant figures belongs in a first year Chemistry course.

SC.0.C.2.3 uses language with which many students will be unfamiliar. The use of the quantum
number designation is being de-emphasized in AP Chemistry and this wording should be
reworked.

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Conceptual Chemistry Content Standards and Objectives




Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Chemistry II Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Earth Science Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Human Anatomy and Physiology Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Physics Content Standards and Objectives

o e e e s s e e s e m e = e e e e e e e e

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Conceptual Physics Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Physics II Content Standards and Objectives

for

for

for

for

for

for




Robin Anglin

From: Nobody [nobody@wvde.state.wv.us]

Sent: Wednesday, June 24, 2009 9:59 PM

To: fibanez@wvde.state.wv.us; ranglin@access.k12.wv.us
Subject: Comment Received for Policy 2520.35 (2009-06-24 21:58:43)

Please save this email in a "Comments Received Online" folder.

Your folder will be a backup. All comments are saved in our database.
The Complete Comments Report from the database can be found here:
http://129.71.2.32/r.html1?id=6c@db5131c5a6403cda733da461c8523

This is an encrypted URL. Please Bookmark it.

Comment Received for Policy 2520.35
B g g e L L s s e s s s i
Name: Michael Lemley

Organization: Buckhannon Upshur High School
Email: mlsmtcat@aol.com

Title: Science Dept Chairperson/Teacher
Addressl: 414 College Street

Address2:

City/State/zip: Clarksburg, WV 26301

Role: Teacher

Posted: 2009-06-24 21:58:43

Posted from IP: 98,157.95.207

Comments for section 126-44R-1  General

The new separated format for the performance descriptors is very nice. It is much more like a
rubric and gives very definable distinction of what a student must know and be able to do at
each performance level. I feel this format will be much more useful to instructors than the
previous narrative. Also, I believe that the change to the bulleted listings within the
objectives will provide more clarity than the old comma separated narrative.

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Biology II Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Chemistry Content Standards and Objectives

I am very happy to see that redox reactions and chemical equilibrium content standards have
been added/returned to the first year chemistry coursework.

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Conceptual Chemistry Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Chemistry II Content Standards and Objectives




Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Earth Science Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Human Anatomy and Physiology Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Physics Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Conceptual Physics Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Physics II Content Standards and Objectives

for

for

for

for

for




Robin Anglin

From: Nobody [nobody @wvde.state.wv.us]

Sent: Wednesday, June 24, 2009 10:02 PM

To: fibanez@wvde.state.wv.us; ranglin@access.k12.wv.us
Subject: Comment Received for Policy 2520.35 (2009-06-24 22:01:58)

Please save this email in a "Comments Received Online" folder.

Your folder will be a backup. All comments are saved in our database.
The Complete Comments Report from the database can be found here:
http://129.71.2.32/r.html?id=6c@db5131c5a6403cda733da461c8523

This is an encrypted URL. Please Bookmark it.

Comment Received for Policy 2520.35
R AR R
Name: Michael Lemley

Organization: Buckhannon Upshur High School
Email: mlsmtcat@aol.com

Title: Science Dept Chairperson/Teacher
Addressl: 414 College Street

Address2:

City/State/Zip: Clarksburg, WV 26301

Role: Teacher

Posted: 2009-06-24 22:01:58

Posted from IP: 98.157.95.207

Comments for section 126-44R-1  General

So, am I correct in understanding that there will no longer be a standard #3 and
corresponding objectives? As I see it, they have been combined into the New Standard
#1...Correct?

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Biology II Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Chemistry Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Conceptual Chemistry Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Chemistry II Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Earth Science Content Standards and Objectives




Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Human Anatomy and Physiology Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Physics Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Conceptual Physics Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Physics II Content Standards and Objectives




Robin Anglin

From: Nobody [nobody@wvde.state.wv.us]

Sent: Thursday, June 25, 2009 6:58 AM

To: fibanez@wvde.state.wv.us; ranglin@access.k12.wv.us
Subject: Comment Received for Policy 2520.35 (2009-06-25 06:57:55)

Please save this email in a "Comments Received Online" folder.

Your folder will be a backup. All comments are saved in our database.
The Complete Comments Report from the database can be found here:
http://129.71.2.32/r.html?id=6c@db5131c5a6403cda733dad61c8523

This is an encrypted URL. Please Bookmark it.

Comment Received for Policy 2520.35
B L e e g
Name: Stefan Smolski

Organization: Oak Glen High School
Email: ssmolskiaccess.kl2.wv.us
Title: Science Teacher

Addressl: 510 Pittsburgh Ave
Address2:

City/State/Zip: Fairmont, WV 26554
Role: Teacher

Posted: 2009-86-25 ©6:57:55

Posted from IP: 141.153.,125.44

Comments for section 126-44R-1  General
Page ii: Insert a space between Novice and Numbering of Standards; Indent Novice to align
with previous descriptors.

Page vi: Organization of the Science program of Study makes no mention of grade 9. I suggest
that it be included in the discussion.

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Biology II Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Chemistry Content Standards and Objectives

Page 42: Include biology as a career that is affected by content of the course. Chemistry is
a degree requirement.

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Conceptual Chemistry Content Standards and Objectives

Page 51: Include biology as a career that is affected by content of the course. Chemistry is
a degree requirement, even if these students are not in the professional track as they could
opt to attend college later in their life.

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Chemistry II Content Standards and Objectives




Page 60: Include biology as a career that is affected by content of the course. Chemistry is
a degree requirement,

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Earth Science Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Human Anatomy and Physiology Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Physics Content Standards and Objectives

Page 85: Include biology as a career that is affected by content of the course. Physics is a
degree requirement.

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Conceptual Physics Content Standards and Objectives

Include biology as a career that is affected by content of the course. Chemistry is a degree
requirement, even if these students are not in the professional track as they could opt to
attend college later in their life.

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Physics II Content Standards and Objectives

Page 93: Include biology as a career that is affected by content of the course. Physics is a
degree requirement.




Robin Aﬂlin

From: Nobody [nobody@wvde.state.wv.us]

Sent: Thursday, June 25, 2009 8:46 AM

To: fibanez@wvde.state.wv.us; ranglin@access.k12.wv.us
Subject: Comment Received for Policy 2520.35 (2009-06-25 08:45:43)

Please save this email in a "Comments Received Online" folder.

Your folder will be a backup. All comments are saved in our database.
The Complete Comments Report from the database can be found here:
http://129.71.2.32/r.html?id=6c@db5131¢c5a6483cda733da4d61c8523

This is an encrypted URL. Please Bookmark it.

Comment Received for Policy 2520.35
B e B G B G G B G G B G T R S S T g s
Name: Jane Larke

Organization: Morgantown High School
Email: jlarke@access.kl2.wv.us
Title: teacher

Addressl: 45 West Park Avenue
Address2:

City/State/Zip: Morgantown, WV 26501
Role: Teacher

Posted: 2009-06-25 08:45:43

Posted from IP: 70.101.254,194

Comments for section 126-44R-1 General

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Biology II Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Chemistry Content Standards and Objectives

SC.0.C.2.2 needs to include Rutherford. The work of Bohr builds on his work on the structure
of the atom. His experiment is one of the early, classic, historical experiments with which
students should be familiar.

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Conceptual Chemistry Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Chemistry II Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Earth Science Content Standards and Objectives




Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Human Anatomy and Physiology Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Physics Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Conceptual Physics Content Standards and Objectives

s e e S AR M e . = e = T = e e Y e e T e e s e e e e e

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Physics II Content Standards and Objectives




Robin Anglin

From: Nobody [nobody @wvde.state.wv.us]

Sent: Thursday, June 25, 2009 10:14 AM

To: fibanez@wvde.state.wv.us; ranglin@access.k12.wv.us
Subject: Comment Received for Policy 2520.35 (2009-06-25 10:13:48)

Please save this email in a "Comments Received Online" folder.

Your folder will be a backup. All comments are saved in our database.
The Complete Comments Report from the database can be found here:
http://129.71.2,32/r . html?id=6c8db5131c5a6483cda733dad61c8523

This is an encrypted URL. Please Bookmark it.

Comment Received for Policy 2520.35
SRR
Name: Jane Larke

Organization: Morgantown High School
Email: jlarke@access.kl2.wv.us
Title: teacher

Addressl: 45 West Park Avenue
Address2:

City/State/Zip: Morgantown, WV 26501
Role: Teacher

Posted: 2009-06-25 10:13:48

Posted from IP: 70.101.254.194

Comments for section 126-44R-1  General

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Biology II Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Chemistry Content Standards and Objectives

SC.0.C.2.2 needs to include Thomson. This is basic to the understanding of Bohr.

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Conceptual Chemistry Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Chemistry II Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Earth Science Content Standards and Objectives




Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Human Anatomy and Physiology Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Physics Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Conceptual Physics Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Physics II Content Standards and Objectives




Robin Anglin

From: Nobody [nobody @wvde.state.wv.us]

Sent: Friday, July 03, 2009 12:13 PM

To: fibanez@wvde.state.wv.us; ranglin@access.k12.wv.us
Subject: Comment Received for Policy 2520.35 (2009-07-03 12:12:51)

Please save this email in a "Comments Received Online" folder.

Your folder will be a backup. All comments are saved in our database.
The Complete Comments Report from the database can be found here:
http://129.71.2.32/r.html?id=6c@db5131c5a64083cda733da4d61c8523

This is an encrypted URL. Please Bookmark it.

Comment Received for Policy 2520.35
B G g g g e s T T s S S S S
Name: Kathy Jacquez

Organization:

Email: kjacquez@access.kl2.wv.us
Title: teacher

Addressl: POBox 4

Address2:

City/State/Zip: Barrackville, WV 26559
Role: Teacher

Posted: 2009-07-03 12:12:51

Posted from IP: 98.157.100.55

Comments for section 126-44R-1  General

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Biology II Content Standards and Objectives

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives for
West Virginia Schools at Chemistry Content Standards and Objectives

balancing redox equations are extremely difficult for first year students. 2.9 does not need
to say balance redox equations ast balancing single replacement reactions are a from of redox
equations and these can be balanced by firt year students.

2.14 is ridiculous for first year students as you must have a complete understanding of
equation balancing and mole stoichiometry before the concept of equilibrium may be
introduced. These calculations are difficult for AP students.
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Need to include significant figures in Chemistry I,

CII.2.16 - should be included in Chemistry I - The discipters include this infomation but it
is listed as a cso in chem II. One substance and limiting reactant problems go hand in hand.
Stochiometry needs to be mentioned in the cso.

C.2.9 - parts of it could be moved to Chemistry 2 - balancing redox equations and
electrochemical cells.




C.2.14 - will be hard to cover in any detail. Most of the concept is contained in chem II
cso.
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Rationale for my comments -

As a parent and teacher, I am concerned about the lack of key concepts such as stoichiometry
not being included in the chemistry curriculum., Students will be at a significant
disadvantage upon entering an entry-level chemistry course in college. Specifically, my
son’s high school HONORS Chemistry class did not address stoichiometry because it was not
explicitly stated in the CSOs. He subsequently had to repeat the basic chemistry course in
college. Students need adequate exposure to the “mathematics” of chemistry if they are to be
successful at the next level.

Currently, there is a significant shortage of qualified chemistry teachers here in West
Virginia and across the nation. The CSOs need to state explicitly the concepts that need to
be included in the curriculum. A “novice” chemistry teacher may not be able to identify the
core concepts that are paramount to the study of chemistry. Again, the lack of a fully
certified chemistry teacher contributed to the curriculum gaps in my child’s high school
chemistry course,




Section 1 Nature and Application of science - An objective needs to be included for all High
school science courses (Especially Chemistry and Physics) regarding mathematical
calculations. SC.0.CII.2.13 is taught at the beginning of Chemistry 1 because it is
foundational to all other mathematical calculations found later in the course. I recommend
adding this CSO to all high school science courses.

Standard 2: Content of Science

Performance Descriptor comments - Stoichiometry is a mastery level concept in chemistry. It
is currently listed as distinguished. Students in Chemistry 1 should be able to write a
balanced chemical equation, calculate the amount of a reactant or product given an amount of
one or more reactants or products as a mastery concept. The mastery level of Chemistry I is
not sufficient for a student to continue his/her studies of chemistry. It lists concepts
that are taught in 9th grade physical science. The students at mastery level need to perform
the mole calculations within the context of a balanced chemical reaction.

Specific CSOs under Standard 2:
SC.0.C.2.2 - Several key scientists are not included on this list. (Thompson, Rutherford,
Curie, Becquerel, Chadwick, etc.) Also concepts such as atomic mass, atomic weight,

isotopes and subatomic particle properties need to be mentioned as well.

5C.0.C.2.4

add - to predict bonding between elements according to the octet rule.

SC.0.C.2.5 - Add - ions and simple compounds to the end of the CSO

SC.0.C.2.6 - Add - including binary and oxyacids.
SC.0.C.2.8 - add polar and nonpolar covalent
SC.0.C.2.9 - Students in Chem I need to be able to determine oxidation numbers of specific

elements in a compound. By comparing 2 compounds, the students can predict whether an element
is oxidized or reduced. Balancing Redox reactions is a Chem II topic and should be included
there.

SC.0.C.2.14 -Change to predict the effect of a stress on an equilibrium system based on
dynamic equilibrium and/or LeChatelier's Principle. Calculation of Ksp is too difficult at
this level.

SC.0.C.2.15 - Avogadro's number is not mentioned.

SC.0.C.2.16 - Change to perform calculations using Bolye's Law, Charles' Law, the combined
gas law and the ideal gas law. (Combined gas law is Boyle's and Charles' law together) The
ideal gas law (pV = nRT) is separate from these. Each needs to be mentioned specifically.

SC.0.C.2.17 - All of these calculations can be performed in absence of a balanced chemical
reaction.

SC.0.C.2.18 - Students need to apply these definitions to identify the acid - base pair in a
reaction.

SC.0.C.2.19 - pH is covered in middle school in this manner. Students in Chem 1 need to be
able to calculate pH.

Other CSOs from Chem II that are Chem I topics:
SC.0.CII.2.1, SC.0.CII.2.4 - kinetic molecular theory is taught in grade 9, SC.0.CII.2.5,
SC.0.CII.2,13, SC.0.CII.2,16 - Mastery for any Chem I class,




Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Conceptual Chemistry Content Standards and Objectives

SC.0.CC.2.20 - This is a chemistry II topic.

Comments for section 126-44R 21st Century Science 9-12 Content Standards and Objectives
West Virginia Schools at Chemistry II Content Standards and Objectives

See Chemistry I comments about CSOs that belong in that course.

Add

name basic organic compounds (hydrocarbons with single and multiple bonds, organic acids
simple ring structures)
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Robin Anglin

From: bheckert@access.k12.wv.us

Sent: Thursday, July 16, 2009 3:32 PM

To: ranglin@access.k12.wv.us

Subject: Comment on new science standards
Attachments: Comments on New Science Standards.doc

Robin, I have tried three times to comment on the new science standards on the form provided
and each time, I have been kicked off the site. I don't what the problem is, but I am
sending my comments to you in hopes that you will be able to forward them to the appropriate
person. Thanks., Barbara Heckert




Comments on New Science Standards
Chemistry 1:

SC. P. C. 2.3 This standard is to determine the proper set of quantum numbers, which is even being
eliminated from the AP Chem standards. Surely a standard to determine the significance and meaning
of the four guantum numbers would be better.

There is no standard for stoichiometry in general chemistry reactions, only the conversions found in
SC.0.C. 2.15 and 2.17. This is a requirement for work in AP Chem and 1% year college chemistry. Many
small high schools may not be able to teach Chem II, which does not delineate these standards. All the
textbooks on the adopted list give a sizable amount of importance to these very basic calculations,
which give meaning to the term “mole”.

The Chemistry [ standards seem to be very limited and would neither prepare a student for Chem Il or
for college chemistry.

Chemistry 1l

SC.0. CI1.2.16 deals with stoichiometry, which will take a significant part of the course if it has not been
addressed in Chemistry I.

SC. 0. Cll. 2.10 This standard deals with rate law, and since it has graphical analysis, it would be
reasonable to assume it deals with integrated rate law as well as differential. This would, again, take a
significant amount of time.

SC. 0. Cl1.2.15 2™ bullet. | see no point in simply defining these values. If they are not going to have
use, which is certainly outside the scope of this course, they should not be included.

8™ bullet. If this is to be from a graph, it is certainly a reasonable and valuable standard, but the scope
of the course would not include calculation of these values.

These standards are very similar to those for AP Chemistry, which is designed to be equivalent to the
first two semesters of college chemistry. A course designed as a high school course should have more
specific content objectives to be less strenuous than AP Chemistry.




