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READER’S GUIDE TO THE
PENNSYLVANIA BULLETIN
AND PENNSYLVANIA CODE

Pennsylvania Bulletin
The Pennsylvania Bulletin is the official gazette of

the Commonwealth of Pennsylvania. It is published
every week and includes a table of contents. A
cumulative subject matter index is published quar-
terly.

The Pennsylvania Bulletin serves several pur-
poses. First, it is the temporary supplement to the
Pennsylvania Code, which is the official codification
of agency rules and regulations and other statuto-
rily authorized documents. Changes in the codified
text, whether by adoption, amendment, repeal or
emergency action must be published in the Pennsyl-
vania Bulletin. Further, agencies proposing changes
to the codified text do so in the Pennsylvania
Bulletin.

Second, the Pennsylvania Bulletin also publishes:
Governor’s Executive Orders; State Contract No-
tices; Summaries of Enacted Statutes; Statewide
and Local Court Rules; Attorney General Opinions;
Motor Carrier Applications before the Public Utility
Commission; Applications and Actions before the
Department of Environmental Protection; Orders of
the Independent Regulatory Review Commission;
and other documents authorized by law.

The text of certain documents published in the
Pennsylvania Bulletin is the only valid and enforce-
able text. Courts are required to take judicial notice
of the Pennsylvania Bulletin.

Adoption, Amendment or Repeal of
Regulations

Generally an agency wishing to adopt, amend or
repeal regulations must first publish in the Pennsyl-
vania Bulletin a Notice of Proposed Rulemaking.
There are limited instances where the agency may
omit the proposal step; they still must publish the
adopted version.

The Notice of Proposed Rulemaking contains the
full text of the change, the agency contact person, a
fiscal note required by law and background for the
action.

The agency then allows sufficient time for public
comment before taking final action. An adopted
proposal must be published in the Pennsylvania

Bulletin before it can take effect. If the agency
wishes to adopt changes to the Notice of Proposed
Rulemaking to enlarge the scope, they must re-
propose.

Citation to the Pennsylvania Bulletin
Cite material in the Pennsylvania Bulletin by

volume number and page number. Example: Volume
1, Pennsylvania Bulletin, page 801 (short form: 1
Pa.B. 801).

Pennsylvania Code
The Pennsylvania Code is the official codification

of rules and regulations issued by Commonwealth
agencies and other statutorily authorized docu-
ments. The Pennsylvania Bulletin is the temporary
supplement to the Pennsylvania Code, printing
changes as soon as they occur. These changes are
then permanently codified by the Pennsylvania
Code Reporter, a monthly, loose-leaf supplement.

The Pennsylvania Code is cited by title number
and section number. Example: Title 10 Pennsylva-
nia Code, § 1.1 (short form: 10 Pa.Code § 1.1).

Under the Pennsylvania Code codification system,
each regulation is assigned a unique number by
title and section. Titles roughly parallel the organi-
zation of Commonwealth government. Title 1 Penn-
sylvania Code lists every agency and its correspond-
ing Code title location.

How to Find Documents
Search for your area of interest in the Pennsylva-

nia Code.
The Pennsylvania Code contains, as Finding Aids,

subject indexes for the complete Code and for each
individual title, a list of Statutes Used As Authority
for Adopting Rules and a list of annotated cases.
Source Notes give you the history of the documents.
To see if there have been recent changes, not yet
codified, check the List of Pennsylvania Code Chap-
ters Affected in the most recent issue of the Penn-
sylvania Bulletin.

The Pennsylvania Bulletin also publishes a quar-
terly List of Pennsylvania Code Sections Affected
which lists the regulations in numerical order,
followed by the citation to the Pennsylvania Bulle-
tin in which the change occurred.

SUBSCRIPTION INFORMATION: (717) 766-0211
GENERAL INFORMATION AND FINDING AIDS: (717) 783-1530
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Printing Format
Material proposed to be added to an existing rule or regulation is printed in bold face and material proposed to be

deleted from such a rule or regulation is enclosed in brackets [ ] and printed in bold face. Asterisks indicate ellipsis
of Pennsylvania Code text retained without change. Proposed new or additional regulations are printed in ordinary style
face.

Fiscal Notes
Section 612 of The Administrative Code of 1929 (71 P. S. § 232) requires that the Office of Budget prepare a fiscal

note for regulatory actions and administrative procedures of the administrative departments, boards, commissions or
authorities receiving money from the State Treasury stating whether the proposed action or procedure causes a loss
of revenue or an increase in the cost of programs for the Commonwealth or its political subdivisions; that the fiscal note
be published in the Pennsylvania Bulletin at the same time as the proposed change is advertised; and that the fiscal
note shall provide the following information: (1) the designation of the fund out of which the appropriation providing for
expenditures under the action or procedure shall be made; (2) the probable cost for the fiscal year the program is
implemented; (3) projected cost estimate of the program for each of the five succeeding fiscal years; (4) fiscal history of
the program for which expenditures are to be made; (5) probable loss of revenue for the fiscal year of its
implementation; (6) projected loss of revenue from the program for each of the five succeeding fiscal years; (7) line item,
if any, of the General Appropriation Act or other appropriation act out of which expenditures or losses of Commonwealth
funds shall occur as a result of the action or procedures; (8) recommendation, if any, of the Secretary
of the Budget and the reasons therefor.

The required information is published in the foregoing order immediately following the proposed change to which it
relates; the omission of an item indicates that the agency text of the fiscal note states that there is no information
available with respect thereto. In items (3) and (6) information is set forth for the first through fifth fiscal years; in that
order, following the year the program is implemented, which is stated. In item (4) information is set forth for the
current and two immediately preceding years, in that order. In item (8) the recommendation, if any, made by the
Secretary of Budget is published with the fiscal note. See 4 Pa. Code § 7.231 et seq. Where ‘‘no fiscal impact’’ is
published, the statement means no additional cost or revenue loss to the Commonwealth or its local political subdivision
is intended.

Reproduction, Dissemination or Publication of Information
Third parties may not take information from the Pennsylvania Code and Pennsylvania Bulletin and reproduce,

disseminate or publish such information except as provided by 1 Pa. Code § 3.44. 1 Pa. Code § 3.44 reads as follows:

§ 3.44. General permission to reproduce content of Code and Bulletin.
Information published under this part, which information includes, but is not limited to, cross references, tables of

cases, notes of decisions, tables of contents, indexes, source notes, authority notes, numerical lists and codification
guides, other than the actual text of rules or regulations may be reproduced only with the written consent of the
Bureau. The information which appears on the same leaf with the text of a rule or regulation, however, may be
incidentally reproduced in connection with the reproduction of the rule or regulation, if the reproduction is for the
private use of a subscriber and not for resale. There are no other restrictions on the reproduction of information
published under this part, and the Commonwealth hereby consents to a reproduction.
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List of Pa. Code Chapters Affected
The following numerical guide is a list of the chapters of each title of the Pennsylvania Code affected by documents

published in the Pennsylvania Bulletin during 2002.

7 Pa. Code (Agriculture)
Proposed Rulemaking
21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

22 Pa. Code (Education)
Adopted Rules
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

255 Pa. Code (Local Court Rules)
Unclassified . . . . . . . . . . . . . . . . . . . . . . . . . . . .9, 10, 11, 13, 14
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THE GENERAL ASSEMBLY
Recent Actions During the 2001 Regular Session of the General Assembly

The following is a summary of recent actions of the General Assembly during the 2001 Regular Session.

2001 GENERAL ACTS ENACTED—ACT 089 through 113
Doc. Date of Bill Printer’s Effective Subject Matter
No. Action Number Number Date
089 Nov 30 SB0100 PN1517 90 days Infant Hearing Education, Assessment,

Reporting and Referral (IHEARR)
Act—enactment

090 Dec 10 HB0017 PN2740 60 days Crimes Code (18 Pa.C.S.) and Judicial Code
(42 Pa.C.S.)—intimidation of witnesses or
victims and aggravated jury tampering

091 Dec 10 HB0829 PN0923 immediately Emergency Responder Plaza—designation
092 Dec 10 SB0370 PN0383 60 days Medical Practice Act of 1985—athletic

trainer certification
093 Dec 10 SB0371 PN0734 60 days Osteopathic Medical Practice Act—athletic

trainer certification
094 Dec 13 SB0286 PN1181 60 days Automobile Lemon Law—onmibus

amendments
095 Dec 13 HB0846 PN2587 90 days Long-Term Care Resident and Employee

Immunization Act—enactment
096 Dec 13 HB0454 PN2967 120 days Bloodborne Pathogen Standard

Act—enactment
097 Dec 13 HB0437 PN3044 60 days Agriculture Code (3 Pa.C.S.)—omnibus

amendments
098 Dec 13 HB0212 PN3043 immediately Game and Wildlife Code (34

Pa.C.S.)—omnibus amendments
099 Dec 13 SB0837 PN1619 immediately Storage Tank and Spill Prevention Act—

Underground Storage Tank Environmental
Cleanup Program

100 Dec 13 SB0372 PN1578 immediately Administrative Code of 1929,
The—Pennsylvania State Police repealing
limitation on aggregate number

101 Dec 17 SB0216 PN1617 immediately* Associations Code (15 Pa.C.S.) and Judicial
Code (42 Pa.C.S.)—omnibus amendments

102 Dec 17 SB0230 PN0243 immediately Bill of Rights Day—designation
103 Dec 17 SB0280 PN0286 60 days Dog and Cat Product Act—enactment
104 Dec 17 SB0696 PN1618 60 days Storage Tank and Spill Prevention

Act—storage tank release notification and
environmental media

105 Dec 17 SB0965 PN1538 immediately Legislative Reapportionment—special
election to fill General Assembly vacancy
under certain circumstances

106 Dec 17 HB1408 PN1654 immediately Public Works Contractors’ Bond Law of 1967
—claim enforcement and financial security
provided by contractors and bidders

107 Dec 17 HB1405 PN3089 immediately* County Code, The—omnibus amendments
108 Dec 17 HB0476 PN2189 60 days Pennsylvania Board of Probation and Parole

Law—advisory committee membership
109 Dec 17 HB0453 PN3034 immediately Military and Veterans Code (51 Pa.C.S.)

—paralyzed veteran’s pension eligibility
110 Dec 17 SB1215 PN1582 immediately General Local Government Code (53

Pa.C.S.)—omnibus amendments
111 Dec 17 SB1180 PN1608 immediately Port of Pittsburgh Commission Act—port

district definition and economic development
projects
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Doc. Date of Bill Printer’s Effective Subject Matter
No. Action Number Number Date
112 Dec 17 SB0611 PN1626 immediately Domestic Relations Code (23 Pa.C.S.)—

mandatory inclusion of child medical
support and prospective child-care personnel
information

113 Dec 17 HB1806 PN3091 immediately Judicial Code (42 Pa.C.S.)—costs,
Commonwealth portion of fines and filling of
new judgeships

*with exceptions

Effective Dates of Statutes

The effective dates specified above for laws and appropriation acts were contained in the applicable law or
appropriation act. Where no date is specified or where the effective date specified is prior to the date of enactment, the
effective date is 60 days after final enactment except for statutes making appropriations or affecting budgets of political
subdivisions. See 1 Pa.C.S. §§ 1701—1704 (relating to effective dates of statutes).

Advance Copies of Statutes

Section 1106 of Title 1 of the Pennsylvania Consolidated Statutes provides that the prothonotaries of each county shall
file advance copies of statutes in their offices for public inspection until the Laws of Pennsylvania are generally available.
Section 2406(h) of The Administrative Code of 1929 provides that the Department of General Services shall distribute
advance sheets of the Laws of Pennsylvania to each law judge of the courts, to every county and public library of this
Commonwealth and to each member of the General Assembly. These copies shall be furnished without charge. The
Department shall also mail one copy of each law enacted during any legislative session to any person who pays to it the
sum of $20.

Requests for annual subscriptions for advance copies of statutes should be sent to the State Bookstore-PHMC,
Commonwealth Keystone Building, 400 North Street, Harrisburg, PA 17120-0053, accompanied by a check or money
order in the sum of $20, payable to the ‘‘Commonwealth of Pennsylvania.’’

CARL L. MEASE,
Director

Legislative Reference Bureau
[Pa.B. Doc. No. 02-1. Filed for public inspection January 4, 2002, 9:00 a.m.]
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THE COURTS
Title 255—LOCAL COURT

RULES
BUCKS COUNTY

Fee Bills, Register of Wills, Clerk of the Orphans’
Court; No. 35766

Order

And Now, December 10, 2001, upon consideration of the
within petition and upon authority of the Act of Assembly
cited therein,

The Court approves the fee bills of the Register of Wills
and Clerk of the Orphans’ Court attached to the petition
as Exhibit B and directs that said fee bills shall take
effect thirty days after publication in the Pennsylvania
Bulletin.

BARRY R. MCANDREWS,
President Judge

BUCKS COUNTY
ORPHANS’ COURT FEE BILL

ADOPTION, petition for, recording of,
certificate of adoption, and amended birth
information for each child $85.00
Counseling Fee $75.00
Filing Foreign Adoption $25.00
Petition for termination, confirmation of
consent, or voluntary relinquishment

$50.00

Report of Intention to Adopt $25.00
Report of Intermediary and Disclosure
Affidavit

$25.00

Search Record
Non-Identifying $100.00
Identifying $200.00

AFFIDAVIT, Filing and of service $30.00
ANNUAL REPORT $30.00
ANSWERS $30.00
AUTOMATED COMPUTER PROJECT $5.00
APPEALS

Petition and recording $55.00
To supreme or Superior Court, payable to
Court

$55.00

From Register of Wills Probate $100.00
ATTACHMENTS $25.00
BIRTH RECORDS (1893 TO 1906) $10.00
BONDS filing $15.00
CERTIFICATIONS

Copy Furnished $15.00
Copy Furnished, per page additional $1.00
Short Certificate $8.00
Award of Real Estate $20.00

Each additional description $7.00
CITATION $40.00
CLAIMS or DISCLAIMERS,

SATISFACTION OF CLAIM
$30.00

COPIES, per page $1.00
DEATH RECORDS (1893 TO 1906) $10.00
DEED, Execution by Clerk $20.00
ELECTION against a will $20.00
EXCEPTIONS or OBJECTIONS $20.00
EXEMPLIFICATIONS OR RECORD $50.00
FAMILY SETTLEMENT $40.00
RESCHEDULE OF HEARING $25.00

INFORMAL ACCOUNTS $40.00
INVENTORY

Original Filing $30.00
Supplemental Filing $30.00

LIVING TRUST
Note: All Filings going to the Judge $35.00

MARRIAGE LICENSES
Marriage License Application, issue
license (includes 1st Certification)
(State Tax and Trust Fund $20.50)

$45.00

Affidavit of Name Verification $10.00
Certification of Marriage $20.00
Consent of Parent or Guardinan $10.00
Duplicate Marriage License $10.00
Waiver under Age 16 $35.00

Emergency $35.00
Active Military No Charge

NAME SEARCH $10.00
PA JUDICIAL COMPUTER PROJECT

SURCHARGE (first filings, marriage
applications)

$5.00

PETITIONS $60.00
PLEADINGS AND PAPERS, not requiring

court action
$30.00

PRECIPE $35.00
RECEIPT AND RELEASE $30.00
POWER OF ATTORNEY $30.00
RETURNED CHECK $35.00
SATISFACTION OF AWARD $15.00
SCHEDULE OF DISTRIBUTION $35.00
SPECIAL SERVICES $30.00
SUBPOENA $15.00
STIPULATION $40.00
TRANSFERS $40.00

ACCOUNTS

Personal Representative, Trustee and Guardian Accounts
filing, advertising, adjudication and recording

Over
But not

More Than
Accounts

(Advertising Included)
0 250 $25.00

250 1,000 $35.00
1,000 5,000 $50.00
5,000 10,000 $75.00

10,000 25,000 $100.00
25,000 50,000 $150.00
50,000 100,000 $200.00

100,000 200,000 $250.00
200,000 300,000 $300.00

Each additional $100,000 or fraction $100.00
Readvertising Accounts $50.00

BUCKS COUNTY
REGISTER OF WILLS FEE BILL

AFFIDAVIT, filing $15.00
ANSWERS $25.00
AUTOMATED COMPUTER PROJECT $5.00
Document Reproduction, (all first filings)
BOND, filing $15.00
CAVEAT, filing

Formal with Bond $100.00
Informal $35.00

CERTIFICATION
Copy Furnished $15.00
Per Page, additional copy not furnished $1.00
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Filing and Recording $25.00
Short Certificate $8.00

redating $4.00
Certifying Record to Orphans’ Court on

Appeal
$40.00

CITATION $60.00
Each Additional $5.00

CODICIL $20.00
COMMISSION $45.00
COPIES, per page $1.00
EXEMPLIFICATIONS

Issuing, copy furnished $50.00
Filing $40.00

GENEALOGICAL RESEARCH
Each Estate $25.00
Additional, Per Page Copy Charge $1.00

HEARINGS
Escrow for Court Costs $200.00
Schedule Hearing $250.00
Cancellation or Reschedule Hearing $100.00

INHERITANCE TAX
Certification $15.00
Tax Return $20.00
Supplemental return $20.00
706-Federal Estate Tax Return copy $20.00
Waivers, PA Securities $5.00
Joint Tax Return, filing $20.00

INVENTORY
Original Filing $20.00
Supplemental filing $20.00

LETTERS OF ADMINISTRATION DBN OR
DBNCTA

$75.00

OUTSIDE OFFICE SERVICES
Administration Oath, one instrument per
location

$75.00

Each Additional Instrument, at same
location

$15.00

Mileage Additional, charge per location
NON-PROBATE FUNERAL LETTER $15.00
PA JUDICIAL COMPUTER PROJECT

SURCHARGE
$5.00

PLEADINGS AND PAPERS
Matters Requiring Hearings $45.00
Other Pleadings and Papers $25.00

PROCESSING FEE $20.00
RENUNCIATIONS $5.00
REVOCATION OF LETTERS $150.00
RETURNED CHECK $35.00
SUBPOENA $15.00
SUGGESTION OF DEATH $10.00
TRUSTEE CERTIFICATE $15.00
WITNESS AFFIDAVIT (NOTARIZED), filing $20.00
ESTATE SEARCH & RECORD $25.00

LETTERS OF ADMINISTRATION AND
TESTAMENTARY

Graduated according to gross value of estate

Over
But not

More Than
Letters Testamentary

C.T.A. or Administration
0 250 $10.00

250 1,000 $15.00
1,000 5,000 $50.00
5,000 10,000 $75.00

10,000 25,000 $100.00
25,000 50,000 $125.00
50,000 100,000 $150.00

100,000 200,000 $200.00
200,000 300,000 $250.00

Each additional $100,000 or fraction $100.00
[Pa.B. Doc. No. 02-2. Filed for public inspection January 4, 2002, 9:00 a.m.]

LYCOMING COUNTY
Amendments to the Orphan’s Court Rules;

01-02100

Order

And Now, this 3rd day of December, 2001 , it is hereby
Ordered and Directed as follows:

1. Lycoming County Orphan’s Court Rules L7.1, L7.1
and L15.1 are rescinded.

2. Lycoming County Orphan’s Court Rules L15.8 and
L17.7 are revised as indicated.

3. The Clerk of the Orphan’s Court is directed to:

a. File seven (7) certified copies of this order with the
Administrative Office of the Pennsylvania Courts.

b. Forward two (2) certified copies of this order to the
Legislative Reference Bureau for publication in the Penn-
sylvania Bulletin.

c. Forward one (1) copy of this order to the Lycoming
Reporter for publication therein.

d. Forward one (1) copy to the chairperson of the
Lycoming County Customs and Rules Committee.

e. Keep continuously available for public inspection
copies of this order.

4. The rule revisions approved by this order shall
become effective 30 days after publication in the Pennsyl-
vania Bulletin.

By the Court
CLINTON W. SMITH,

President Judge

L15.8. Proposed Findings and Decree.

B. The petitioner shall attach a proposed decree to the
proposed findings required by subsection A of this rule. If
parental rights have previously been terminated, the
decree shall be in the form set forth in Lyc. Co. O.C.R.
L17.6. If parental rights are to be terminated at the time
of the adoption, the decree shall be in the form [ of a
decree nisi as ] set forth in Lyc. Co. O.C.R. L17.7.

L17.7. Decree Nisi in an Adoption.

The decree [ nisi ] to be submitted to the court where
parental rights are to be terminated at the time of the
adoption, required by Lyc. Co. O.C.R. L15.8B, shall be in
the following form:
IN RE ADOPTION OF: : IN THE COURT OF

COMMON PLEAS OF
: LYCOMING COUNTY,

PENNSYLVANIA
:
: ORPHAN’S COURT

DIVISION
:
: DOCKET NUMBER:
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DECREE [ NISI ]
AND NOW, this day of , [ 19 ] 20 ,

after hearing on the petition filed,

IT IS ORDERED AND DECREED:

(1) That the parental rights of
be and hereby are terminated;

(2) That the welfare of will be pro-
moted by the adoption; that all requirements of the
Adoption Act have been met; that the adoptee shall have
all the rights of a child and heir of
and and shall be subject to the duties of
a child of the petitioners; and that the child shall
hereafter by known as .

[ A copy of this adjudication shall be served upon
the person whose parental rights are terminated,
along with a notice informing that person of the
right to file exceptions to this adjudication within
ten (10) days of notice of filing of the adjudication.
If no exceptions are filed within the ten day period,
the Clerk of the Orphans’ Court shall, upon
praecipe, enter this decree nisi as the final decree. ]

Notice to the Natural Father and Natural Mother

Pennsylvania Adoption Medical History Registry

This is to inform you about an adoption law provision
relating to medical history information. As the birth
parent of a Pennsylvania born child who is being or was
ever adopted in the past, you have the opportunity to
voluntarily place on file medical history information. The
information that you choose to provide could be important
to the child’s present and future medical care needs. The
law makes it possible for you to file current medical
information and it also allows you to update the informa-
tion as new medically related information becomes avail-
able. Requests to release the information will be honored
if the request is submitted by a birth child 18 years of age
or older. The law also permits the court to honor requests
for information submitted by the adoptive parents or legal
guardians of adoptees who are not yet 18 years of age. All
information will be maintained and distributed in a
manner that fully protects your right to privacy.

You may obtain the appropriate form to file medical
history information by contacting the Adoption Medical
History Registry. Members of the registry staff are avail-
able to answer your questions. Please contact the registry
staff at:

Department of Public Welfare
Adoption Medical History Registry
Hillcrest, Second Floor, P. O. Box 2675
Harrisburg, PA 17105-2675
Telephone: 1-800-227-0225

Medical history information forms may also be obtained
locally by contacting one of the following agencies:

County Children and Youth Social Service Agency
Any private licensed adoption agency
The Lycoming County Register and Recorder’s Office

BY THE COURT,

J.
[Pa.B. Doc. No. 02-3. Filed for public inspection January 4, 2002, 9:00 a.m.]

LYCOMING COUNTY
Amendments to the Rules of Civil Procedure;

01-02100

Order

And Now, this 3rd day of December, 2001 , it is hereby
Ordered and Directed as follows:

1. Lycoming County Rules of Civil Procedure L206 and
L212 are revised as indicated.

2. The Prothonotary is directed to:

a. File seven (7) certified copies of this order with the
Administrative Office of the Pennsylvania Courts.

b. Forward two (2) certified copies of this order to the
Legislative Reference Bureau for publication in the Penn-
sylvania Bulletin.

c. Forward one (1) certified copy of this order to the
Pennsylvania Civil Procedural Rules Committee.

d. Forward one (1) copy of this order to the Lycoming
Reporter for publication therein.

e. Forward one (1) copy to the chairperson of the
Lycoming County Customs and Rules Committee.

f. Keep continuously available for public inspection
copies of this order.

3. The rule revisions approved by this order shall
become effective 30 days after publication in the Pennsyl-
vania Bulletin.

By the Court
CLINTON W. SMITH,

President Judge

L206. Motion Procedure.

F. Scheduling. The court shall schedule argument,
hearing or briefing as required, note the scheduling
information on the cover sheet, and issue the scheduling
order appearing on the cover sheet. The due dates of
briefs, if ordered, shall also be noted on the cover sheet.
The prothonotary shall forward the completed cover sheet
to [ the filing party or counsel ] all parties identi-
fied on the cover sheet. The filing party or counsel
shall be responsible for identifying all parties or their
counsel on the cover sheet [ and for serving the
completed cover sheet upon all parties or their
counsel ]. If a party was not served with a copy of the
executed cover sheet as a result of an omission of the
filing party, the argument or hearing may be rescheduled
or, in the discretion of the court, the request for relief
may be denied.

G. Form. The form of the cover sheet shall be substan-
tially as follows:
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LYCOMING COUNTY COURT OF COMMON PLEAS
LOCAL RULE L206 COVER SHEET

Caption (may be abbreviated) Docket No.

vs.

Case assigned to Judge
� none

1. Name of filing party

2. Filing party’s attorney

3. Type of filing

4. The following is/are required:
� Issuance of a rule to show cause - See

Pa.R.C.P. No. 206.5 for form)
� Argument
� Evidentiary Hearing
� Court conference
� Entry of order in an uncontested matter or

upon agreement of the parties (attach
order and all supporting documentation)

� Expedited consideration. State the basis:

5. Time required:

6. Name and addresses of all counsel of record and
unrepresented parties (Continue on separate sheet.)

ORDER

1. An argument factual hearing court conference is scheduled for

at m in courtroom no. , Lycoming County Courthouse,
Williamsport, PA.

2. Briefs are to be filed by the following dates:

Filing party .

Responding party(ies) .

3. A rule to show cause or other order is issued as attached.

4. [ THE FILING PARTY SHALL SERVE A COPY OF THIS EXECUTED SCHEDULING ORDER ON ALL
COUNSEL OR UNREPRESENTED PARTIES AND ALSO ON ] Other:

.

Judge Date
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L212. Pretrial Conferences and Trial Scheduling.

B. Pre-trial conferences.

2. [ On or before the date set for ] Seven days
prior to the date set for the pre-trial conference, each
party shall file three copies of a pre-trial statement. A
copy of the pre-trial statement shall be [ handed to the
judge conducting the pre-trial conference at the
time of the pre-trial conference ] served on all
other parties simultaneously with the filing. The
pre-trial statement shall be in substantially the following
form:

[Pa.B. Doc. No. 02-4. Filed for public inspection January 4, 2002, 9:00 a.m.]

LYCOMING COUNTY
Amendments to the Rules of Civil Procedure;

01-02100

Order

And Now, this 3rd day of December, 2001 , it is hereby
Ordered and Directed as follows:

1. Lycoming County Rule of Civil Procedure L1915.12
is hereby promulgated.

2. The Prothonotary is directed to:

a. File seven (7) certified copies of this order with the
Administrative Office of the Pennsylvania Courts.

b. Forward two (2) certified copies of this order to the
Legislative Reference Bureau for publication in the Penn-
sylvania Bulletin.

c. Forward one (1) certified copy of this order to the
Pennsylvania Domestic Relations Rules Committee.

d. Forward one (1) copy of this order to the Lycoming
Reporter for publication therein.

e. Forward one (1) copy to the chairperson of the
Lycoming County Customs and Rules Committee.

f. Keep continuously available for public inspection
copies of this order.

3. The rule revisions approved by this order shall
become effective 30 days after publication in the Pennsyl-
vania Bulletin.

By the Court
CLINTON W. SMITH,

President Judge

L1915.12. Required Certification for Petition for
Civil Contempt Relating to a Custody Order.

A. Any petition requesting a finding of contempt of a
custody order must also contain, as an exhibit, a certifica-
tion by counsel or by the pro se litigant, of the effort to
resolve the alleged contempt without resort to the court.
At a minimum, the certification shall specify which of the
following applies:

1. The opposing party is represented by counsel. Coun-
sel was apprised of the alleged contemptuous conduct and
that a contempt petition would be filed unless remedial
steps were offered, but the opposing party, through
counsel, has declined to offer sufficient remedial steps.
Such remedial steps may include assurance of compliance
with the order and replacement time for custody or

visitation time claimed to have been lost to the petition-
ing party by the alleged contemptuous conduct.

2. The opposing party is not represented by counsel.
The opposing party was apprised in writing of the alleged
contemptuous conduct and warned that a contempt peti-
tion would be filed unless remedial steps were offered,
but the opposing party has declined to offer sufficient
remedial steps. Such remedial steps may include assur-
ance of compliance with the order and replacement time
for custody or visitation time claimed to have been lost to
the petitioning party by the alleged contemptuous con-
duct.

3. Remedial steps were offered by the opposing party,
but were then not taken within a reasonable period of
time.

4. Due to special circumstances (described in detail in
the certification) an attempt to resolve the matter without
filing a petition for contempt is likely to cause significant
prejudice (also described) to the petitioning party.

B. Failure to attempt resolution of the alleged con-
tempt in accordance with the requirements of this rule
could be cause for dismissal to the petition for contempt.

[Pa.B. Doc. No. 02-5. Filed for public inspection January 4, 2002, 9:00 a.m.]

LYCOMING COUNTY
Amendments to the Rules of Criminal Procedure;

01-02100

Order
And Now, this 3rd day of December, 2001, it is hereby

Ordered and Directed as follows:
1. Lycoming County Rules of Criminal Procedure L1,

L67, L130, L309, L1100 and L1123 are hereby rescinded.
2. Lycoming County Rules of Criminal Procedure L140,

L142 and L301 are revised as indicated.
3. The Prothonotary is directed to:
a. File seven (7) certified copies of this order with the

Administrative Office of the Pennsylvania Courts.
b. Forward two (2) certified copies of this order to the

Legislative Reference Bureau for publication in the Penn-
sylvania Bulletin.

c. Forward one (1) certified copy of this order to the
Pennsylvania Criminal Procedural Rules Committee.

d. Forward one (1) copy of this order to the Lycoming
Reporter for publication therein.

e. Forward one (1) copy to the chairperson of the
Lycoming County Customs and Rules Committee.

f. Keep continuously available for public inspection
copies of this order.

4. The rule revisions approved by this order shall
become effective 30 days after publication in the Pennsyl-
vania Bulletin.
By the Court

CLINTON W. SMITH,
President Judge

L140. Preliminary Arraignment.

A. In advising the defendant of his right to secure
counsel of his choice and of his right to be assigned
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counsel, the issuing authority shall specifically describe
the procedure to be followed in applying for assignment of
counsel and shall have public defender application forms
available.

[ B. Before accepting an uncounseled waiver of a
preliminary hearing, the issuing authority shall
advise the defendant of the nature and purpose of a
preliminary hearing from a form provided by the
court administrator for that purpose. If and when
the magistrate concludes that the defendant’s de-
sire to waive the preliminary hearing is intelligent
and voluntary, he shall have the defendant sign
said form and forward the same to the court, along
with such other papers as are necessary.

C ] B. [ Where a preliminary hearing is not
waived, the ] The defendant shall be specifically advised
that if he fails to obtain counsel to represent him at the
scheduled preliminary hearing, he shall be found to have
waived his right to counsel. No continuance of the
preliminary hearing will be granted by reason of a failure
to make timely application for counsel prior to the
hearing. An application for public defender is deemed to
be timely if filed with the court administrator not less
than two (2) working days before the scheduled hearing,
provided the defendant is advised of that fact. A working
day is any day in which the court holds regularly
scheduled sessions.

[ D ] C. Where a preliminary hearing is not held
within the time [ limit ] limits [ provided in Pa.R.
Crim.P. 140(d)(1) ] required by the Pennsylvania Rules
of Criminal Procedure, the issuing authority’s transcript
shall set forth precisely the reasons or cause for any
extension of the ten-day time limit.

L142. Continuance of Preliminary Hearing.
In passing upon requests for continuance of a prelimi-

nary hearing, the issuing authority shall give due consid-
eration to the need to expeditiously handle criminal cases.
[ and to the policy of the Court of Common Pleas of
Lycoming County to seek to bring cases to trial
within three months of the date of filing of the
complaint. ]

L301. Continuances.

In deciding whether to grant or deny a request for
continuance, the court shall give due [ weight to the
policy of this court to bring cases to trial within
three months of the filing of the complaint where
the interests of justice permit ] consideration to the
need to expeditiously handle criminal cases. All
requests for continuances shall be on forms provided by
the court administrator.

[Pa.B. Doc. No. 02-6. Filed for public inspection January 4, 2002, 9:00 a.m.]

SOMERSET COUNTY
Consolidated Rules of Court; No. 87 Misc. 2001

Adopting Order

And Now, this 10th day of December, 2001, it is hereby
Ordered:

1. Paragraph A. of Som.R.Crim.P. 600.1, Criminal Trial
Scheduling, is amended to read as follows (consisting of

paragraphs A. through C.), effective thirty (30) days after
publication in the Pennsylvania Bulletin.

2. Som.R.J.A. 1032, Call Of Criminal Trial List, is
amended to read in its entirety as reflected in revised
Som.R.J.A. 1032, attached hereto, effective thirty (30)
days after publication in the Pennsylvania Bulletin.

3. The Somerset County Court Administrator is di-
rected to:

A. File seven (7) certified copies of this Order and the
attached Rules with the Administrative Office of Pennsyl-
vania Courts.

B. Distribute two (2) certified copies of this Order to
the Legislative Reference Bureau for publication in the
Pennsylvania Bulletin.

C. File one (1) certified copy of this Order and attached
Rules with the Pennsylvania Criminal Procedural Rules
Committee.

D. File proof of compliance with this Order in the
docket for these Rules, which shall include a copy of each
transmittal letter.

By the Court
EUGENE E. FIKE, II,

President Judge

Som. R.Crim.P. 600.1. Criminal Trial Scheduling.

A. The call of the criminal trial list shall be held on the
second Tuesday preceding the beginning of the trial
session, or at such other time established by the court.

B. At the call of the criminal trial list, all trial counsel
must, unless excused by the court for cause, be present to
report readiness for trial, and all defendants who have
not previously pleaded to all charges shall be present for
that purpose, unless the court grants, or has granted,
leave to plead on another date.

C. At the call of the list, the report of readiness for
trial means that: All parties, witnesses, and counsel will
(barring unexpected subsequent causes) be available,
prepared and present for trial, on the scheduled trial date
and throughout the trial session until the case is called
and trial completed. The readiness report is a profes-
sional commitment to the court and to all others in the
case as above defined. Therefore, the readiness report
certifies that reporting counsel has made the necessary
recent inquiries of parties and witnesses in advance so
that the readiness report will be informed and depend-
able.

Accordingly, if readiness is qualified in any way for any
reason, the court must be informed thereof at the time of
the call of the list, and facts which existed and should
have been discovered before the readiness report are not
cause for later continuance.

Som. R.J.A. 1032. Call Of Criminal Trial List.

The call of the criminal trial list shall be held on the
second Tuesday preceding the beginning of the trial
session, or at such other time established by the court.

[Pa.B. Doc. No. 02-7. Filed for public inspection January 4, 2002, 9:00 a.m.]
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DISCIPLINARY BOARD OF
THE SUPREME COURT

Notice of Transfer of Attorneys to Inactive Status

Notice is hereby given that the following attorneys have
been transferred to inactive status by Order of the
Supreme Court of Pennsylvania dated November 19,
2001, pursuant to Rule 111(b) Pa.R.C.L.E., which requires
that every active lawyer shall annually complete, during
the compliance period for which he or she is assigned, the
continuing legal education required by the Continuing
Legal Education Board. The Order became effective De-
cember 19, 2001 for Compliance Group 1 due April 30,
2001.

Notice with respect to attorneys having Pennsylvania
registration addresses, who have been transferred to
inactive status by said Order, was published in the
appropriate county legal journal.
Aravind Aithal
Piscataway, NJ

Michael James Banks
Australia

Bruno Bellucci III
Linwood, NJ

Jennifer Fletcher Beltrami
New York, NY

Susan Berk
Silver Spring, MD

Francis J. Brennan
Cranbury, NJ

Charles A. Bruder
Woodbridge, NJ

Preston Marlon Canzius
Redmond, WA

Anthony D. Cipollone
Hackensack, NJ

Francis X. Coonelly
New York, NY

William F. Costigan
New York City, NY

Kenneth Peter Craig
Elmira, NY

Mario J. D’Alfonso
Cherry Hill, NJ

Kelly R. Dalmass
Westmont, NJ

Gloria H. Danziger-Signer
Tacoma Park, MD

Tamara P. Williams Desai
Raleigh, NC

Paul A. Devlin
Trenton, NJ

Robert John Ellis Jr.
New York, NY

Howard Alan Enders
Westampton, NJ

John A. Frates
White Plains, NY

Louis Giansante
Moorestown, NJ
George C. Godfrey
Pleasantville, NJ
Edward Drew Jacobson
Washington, DC
Mark Leonard Jones
Naperville, IL
Michael Alan Katz
Cherry Hill, NJ
Dale Whalon Keith
Cherry Hill, NJ
Brian W. Kincaid
Parsippany, NJ
John Francis Kwasnik
Metuchen, NJ
Dorothy Eugenia Langan
Washington, DC
Wilfrid LeBlanc
Roselle, NJ
John Edward MacDonald
Princeton, NJ
Konstandino S. Mantzas
Cherry Hill, NJ
William H. McCarty
Weston, FL
Miliene McCutcheon
Boston, MA
Robert B. McKenna
Denver, CO
Lauren E. McNitt
Bolder, CO

Laura Jane Meltzer
Los Angeles, CA

Richard Mizrack
New York, NY

Jennifer Morro
Frenchtown, NJ

Nancy Schnuer Nash
Williamsburg, VA

John S. O’Connor
Nags Head, NC

Daniel James O’Rourke
Palo Alto, CA

Myrna Y. Peralta
Washington, DC

Deborah Ann Pierce
Vauxhall, NJ

Naima Ayo Quarles
New Rochelle, NY

Lori Karen Reiner
Haddon Heights, NJ

Craig Philip Rieders
Miami, FL

Daniel Wesley Roslokken
Oakland, NJ

Eva Rubinstein
Williamsville, NY
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Elizabeth Stewart Schmidt
Alexandria, VA
Jeffrey L. Schwartz
Metuchen, NJ
Glen David Schwarzschild
Cherry Hill, NJ
Joel B. Silver
Voorhees, NJ
James R. Sims
Washington, DC
Marc C. Singer
Newark, NJ
Donald E. Souders
Phillipsburg, NJ
Siobhan Spillane
Hackensack, NJ
Edward Francis Stopyra
Newark, DE
Martin Patrick Sullivan
Arlington, VA
Stephen Clarke Taylor
Washington, DC
Donald Melvin Temple
Washington, DC
Jeanine Warrington
Galloway, NJ

Janice Rita Weidenborner
Bermuda
Paul Gerard Weiss
Medford Lakes, NJ
Robert J. David Werner
Peapack, NJ
Jacques R. Williams
Morgantown, WV
Rachel Ana Wingerter
Caldwell, NJ
Robb Nathaniel Wong
Gaithersburg, MD
Nancy R. Wood
Mt. Holly, NJ
Paul Woolls
Los Angeles, CA
Ingrid Brunk Wuerth
Cincinnati, OH
David Edward Zerbee
Fairfax, VA

ELAINE M. BIXLER,
Executive Director and Secretary

The Disciplinary Board of the
Supreme Court of Pennsylvania

[Pa.B. Doc. No. 02-8. Filed for public inspection January 4, 2002, 9:00 a.m.]
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RULES AND REGULATIONS
Title 22—EDUCATION

STATE BOARD OF EDUCATION
[22 PA. CODE CH. 4]

Academic Standards and Assessment for Science
and Technology and Environment and Ecology

The State Board of Education (Board) amends Chapter
4 (relating to academic standards and assessment) to add
academic standards in science and technology and envi-
ronment and ecology, to read as set forth in Annex A,
under authority of the Public School Code of 1949 (24
P. S. §§ 1-101—27-2702).

Notice of proposed rulemaking was published at 31
Pa.B. 2136 (April 21, 2001) with an invitation to submit
written comments.

Purpose

These final-form regulations add academic standards in
science and technology and environment and ecology. The
purpose of adding these requirements is to specify aca-
demic standards to be achieved by students enrolled in
the public schools (including public charter schools) of
this Commonwealth.

Comments and Responses

More than 120 individuals and organizations offered
comments on the proposed rulemaking. Fourteen letters
were received from members of the House and Senate
Education Committees. In addition, the Independent
Regulatory Review Commission (IRRC) offered detailed
comments on the proposed rulemaking.

Evolution and the Theory of Evolution

In the proposed rulemaking, Standards 3.3.10.D and
3.3.12.D require what must be taught about evolution and
the theory of evolution. A wide range of opinions and
suggestions for change regarding evolution were ex-
pressed by public commentators and members of the
House and Senate Education Committees. The majority of
public commentators objected to the wording of these
standards in the proposed rulemaking and stated that the
theory of evolution was inappropriately singled out for
critical analyses. They suggested that these standards
would permit or even encourage schools to teach creation-
ism or intelligent design. Others supported the wording
in the proposed rulemaking because they believed that it
would encourage healthy skepticism regarding evolution.
Some suggested that schools be required to teach other
theories of evolution, including intelligent design. Several
suggested that it may be impossible to separate religious
beliefs from the teaching of evolution and recommended
that all mention of evolution regarding the origin of life
be removed from the document. IRRC questioned the
intent of these two standards and suggested that they
duplicate standards in Section 3.2 Inquiry and Design
that sets forth requirements for the examination of new
data and critical evaluation of existing scientific theories.

Despite the reading that many had of these standards
in the proposed rulemaking, the Board did not intend to
encourage the teaching of creationism or intelligent de-
sign; standards were written to encourage critical think-
ing by students. To clarify this intent, a number of
revisions have been made in these final-form regulations.
The descriptor calling for students to analyze records and

studies ‘‘that support or do not support the theory of
evolution’’ in Standard 3.3.10.D has been substantially
changed to call for students to analyze studies ‘‘relevant
to the theory of evolution.’’ The descriptor ‘‘Analyze the
impact of new scientific facts on the theory of evolution’’
in Standard 3.3.12.D has been eliminated in these final-
form regulations.

To reinforce the importance the Board places on critical
thinking in the teaching of scientific theories, changes
were made in Standard 3.2.12.A by specifying a number
of theories (including the theory of evolution) which might
be critically evaluated to meet the standard ‘‘Evaluate the
nature of scientific and technological knowledge.’’ In
addition, the theory of evolution has been added as an
example in Standards 3.1.10.E and 3.1.12.E in Section 3.1
Unifying Themes.

Because of the detailed attention to evolution in com-
ments received by the Board, there were many sugges-
tions to clarify and improve the wording of the individual
standards in Section 3.2 Biology that deal with evolution-
ary concepts. As a result, specific changes have been
made in these final-form regulations to Standards 3.3.4.C,
3.3.7.C and 3.3.12.C regarding inherited characteristics,
gene mutation and natural selection. Specific changes
were also made to Standards 3.3.7.D, 3.3.10.D and
3.3.12.D regarding individual differences, population
growth, gene frequency and natural selection.

Clarifying the Meaning of Individual Standards

Several changes were recommended by commentators,
members of the House Education Committee and IRRC to
make individual standards more precise and clear. Stan-
dard 3.1.4.D in the proposed rulemaking states, ‘‘Describe
scale as a ratio (such as, pipe fittings).’’ Members of the
House Education Committee and IRRC commented that
the use of ‘‘pipe fittings’’ as an example is confusing and
recommended the use of model scales or map scales. The
final-form regulations refer to ‘‘map scales’’ in Standard
3.1.4.D.

Standard 3.2.10.A in the proposed rulemaking stated,
‘‘Know that science is limited to the study of observable
aspects of the world and universe.’’ Commentators and
IRRC noted that the term ‘‘observable’’ could be inter-
preted to mean ‘‘directly visible.’’ IRRC recommended that
since not all scientific phenomena can be ‘‘seen’’ directly,
the term observable should be defined in Section IX
Glossary. In response to these comments, the statement
has been changed in the final-form regulations to state,
‘‘Know that science uses both direct and indirect observa-
tion means to study the world and the universe.’’

Standard 3.4.4.D required fourth graders to ‘‘Recognize
the earth’s place in the solar system’’ and to ‘‘explain
(such as, days, seasons), major lunar phases and eclipses.’’
Commentators and IRRC commented that this require-
ments are too abstract for fourth grade students to
understand. IRRC noted that the proposal did not specify
the depth of understanding of these concepts in the fourth
grade and recommended that this be specified in the
final-form rulemaking. After considering the comments,
the Board did not elect to make changes to the Standard
3.4.4.D. Information and examples of the level of under-
standing required by this standard and others will be
contained in the ‘‘Classrooms Connections’’ kits, other
training and instructional materials and parent informa-
tion.
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Standard 3.5.4.D. in the proposed rulemaking required
fourth grade students to ‘‘describe locations of fresh and
salt water’’ in or near Pennsylvania. Also, 10th and 12th
grade standards (Standards 3.5.10.D and 3.5.12.D) re-
quired students to compare sources of water and develop-
ment of water use in Pennsylvania. Commentators and
IRRC commented that these standards should not be
limited to bodies of water in Pennsylvania. These final-
form regulations revise Standards 3.5.4.D, 3.5.10.D and
3.5.12.D to more generally refer to sources of water and
development of water use, thus not restricting study to
Pennsylvania alone.

Standard 3.5.7.C in the proposed rulemaking, relating
to meteorology for seventh graders, required students to
‘‘Identify cloud types, wind directions and barometric
pressure changes are associated with weather pat-
terns. . . .’’ Commentators and IRRC suggested that the
comparable fourth grade standard should expect students
to identify cloud types as a precursor for the seventh
grade standard. The final-form regulations add an expec-
tation for students to identify cloud types in Standard
3.5.4.C.
Agricultural Science

Commentators, members of the House Education Com-
mittee and IRRC stated the proposed standards did not
adequately address the agricultural sciences as required
by Chapter 4 or reflect the importance of agriculture and
agricultural sciences in Pennsylvania. As a result, the
Board has made a number of changes in these final-form
regulations.

In the Science and Technology standards, language has
been added to Section 3.6 Technology Education, specifi-
cally under the descriptors for Standards 3.6.7.A, 3.6.10.A
and 3.6.12.A. Taken together these descriptors call for
students to understand, describe and apply agricultural
sciences and their impact and relationship to biotechnol-
ogy. In Section 3.8 Science, Technology and Human
Endeavors, additional descriptors have been added to
Standards 3.8.7.B, 3.8.10.B and 3.8.12.B that call for
students to identify, explain, assess and apply knowledge
of agricultural sciences in meeting human needs.

In the Environment and Ecology standards, new stan-
dards in the final-form regulations have been added to
Section 4.4 Agriculture and Society specific to agriculture
and agricultural sciences. New Standards 4.4.4.B, 4.4.7.B,
4.4.10.B and 4.4.12.B require students to identify the role
of the sciences in Pennsylvania agriculture, investigate
how agricultural science has recognized the various soil
types, assess the influence of agricultural science on
farming practices and describe how agricultural science
has influenced biotechnology. Each of these new stan-
dards also includes detailed descriptors.

IRRC suggested that Standard 4.8.12.B in the proposed
rulemaking that required students to ‘‘analyze how tech-
nology has improved agricultural productivity’’ was more
consistent with the standards under Section 4.4.12 relat-
ing to Agriculture and Society. In these final-form regula-
tions, the standard has been eliminated in favor of more
detailed standards in Section 4.4 that encompass concepts
of agricultural productivity.
Implementation Concerns

Commentators and members of the House Education
Committee raised concerns about the implementation of
these science standards. First, there is a concern that
these standards will change the current organization and
sequencing of science courses and curricula at the high
school level because there are standards for biology,
chemistry, earth sciences and the like at both the 10th

and 12th grade levels. It is anticipated that each district
will be reviewing its current curriculum and will modify
it where necessary to ensure that it is organized to enable
students to meet these standards. Based on discussions
with teachers and curriculum directors around the State,
these standards will not require courses in each of the
science disciplines each year; they will, however, encour-
age more integration in the science curriculum across the
disciplines.

Second, a concern was expressed about when State
assessments in science would be administered. Currently,
state assessments in reading and mathematics are ad-
ministered in grades 5, 8 and 11 while assessments in
writing are administered in grades 6, 9 and 11. Science
assessments will be administered based on the 4th, 7th
and 10th grade standards. It is anticipated that science
assessments will begin in the 2002-03 school year.

Changes for Clarity

IRRC recommended that the table of contents for both
sets of standards list subject areas and categories with
the same capital letters that label them in the text of the
standards. That change was made in these final-form
regulations to Section VII Table of Contents and Section
X Table of Contents. IRRC recommended that the Section
3.2 Inquiry and Design, be changed to ‘‘Inquiry and
Experimental Design’’ to accurately reflect its attention to
experimental design. After considering the comment, the
Board elected to retain the title as ‘‘Inquiry and Design’’
because the section relates not solely to experimental
design, but also to technological processes, applications
and design.

Misspellings, Punctuation Errors and Typographical Er-
rors

The following corrections to the final-form as recom-
mended by IRRC are made in these final-form regula-
tions. ‘‘Ecology’’ was misspelled in the title of Section X
Table of Contents in the Pennsylvania Bulletin version of
the proposed rulemaking and is corrected in these final-
form regulations. A typographical error occurred in the
second sentence of the descriptor for Section 3.2 Inquiry
and Design as published in the Pennsylvania Bulletin.
These final-form regulations change the period to a
comma after the word ‘‘estimating.’’ An additional typo-
graphical error is corrected in the first sentence of
Standard 3.2.10.C where ‘‘to’’ is changed to ‘‘of.’’

Additional Definitions

Commentators and the IRRC suggested that additional
terms used in the text of the standards be defined in the
glossaries of the standards found in Sections IX and XII.
Terms used in the science and technology standards that
are now defined in these final-form regulations are
‘‘evolution,’’ ‘‘fact,’’ ‘‘hypothesis,’’ ‘‘law,’’ ‘‘theory’’ and
‘‘theory of evolution.’’ Terms used in the environment and
ecology standards that are now defined in these final-
form regulations are ‘‘commodities,’’ ‘‘consumer,’’ ‘‘decom-
poser,’’ ‘‘endangered species,’’ ‘‘environment,’’ ‘‘extinction,’’
‘‘hazardous waste,’’ ‘‘regulation’’ and ‘‘shredder.’’ In addi-
tion, a more detailed definition of ‘‘risk management’’ has
been added.

Affected Parties

These final-form regulations affect the students and
professional employees of the public schools of this Com-
monwealth (including intermediate units, area vocational-
technical schools, public charter and alternative schools).

18 RULES AND REGULATIONS

PENNSYLVANIA BULLETIN, VOL. 32, NO. 1, JANUARY 5, 2002



Cost and Paperwork Estimates

Costs to implement these final-form regulations may
include curriculum development and the professional
development of teachers. These costs vary by school
district. Curriculum development is an ongoing activity
for schools and is typically part of their normal budget-
ing. Costs associated with aligning curricula with these
standards at the local level will be minimized by the
following efforts: technical assistance in curriculum devel-
opment provided by Department staff; detailed implemen-
tation kits provided to school districts by the Department;
and the Standards Implementation Project which funds
Intermediate Unit services throughout this Common-
wealth supporting the implementation of these and other
standards. The majority of the cost to develop implemen-
tation kits was incurred in the previous fiscal year.
Current year funds available to the Department to sup-
port curriculum alignment is $225,000.

Professional development of teachers is an ongoing
activity for schools and is addressed in the normal
budgeting of school districts. Specific programs designed
to support the implementation of these standards will
minimize any financial impact on school districts. These
programs include professional development provided
through the Standards Implementation Project and Gov-
ernor’s Academies for Teachers (currently provided in the
Life Sciences, Technology, Physical Sciences and Environ-
ment and Ecology). In addition, the act of November 23,
1999 (P. L. 529, No. 48) (Act 48) establishing a require-
ment for all educators to engage in continuing profes-
sional education, further requires the Department to
provide 40 hours of professional development annually at
no cost to teachers. Online professional development
courses are being developed for use in the current year
for science and technology and environment and ecology.
Current year funds available to the Department to sup-
port professional development is $730,000.

Effective Date

These final-form regulations will become effective upon
final publication in the Pennsylvania Bulletin.

Sunset Date

The effectiveness of Chapter 4 will be reviewed by the
Board every 4 years, in accordance with the Board’s
policy and practice respecting all regulations promulgated
by the Board. Thus, no sunset date is necessary.

Regulatory Review

Under Section 5(a) of the Regulatory Review Act (71
P. S. § 745.5(a)), on April 11, 2001, the Board submitted a
copy of the proposed rulemaking published at 31 Pa.B.
2136 to IRRC and to the Chairpersons of the House and
Senate Committees on Education for review and com-
ment.

In compliance with section 5(c) of the Regulatory
Review Act, the Board also provided IRRC and the
Committees with copies of the comments received as well
as other documentation. In preparing the final-form regu-
lations, the Board considered the comments received from
IRRC, the Committees and the public.

Under section 5.1(d) of the Regulatory Review Act (71
P. S. § 745.5a(d)), the final-form regulations were ap-
proved by the Senate Education Committee on October
16, 2001, and approved by the House Education Commit-
tee on October 17, 2001. IRRC met on November 15,
2001, and approved the final-form regulations in accord-
ance with section 5.1(e) of the Regulatory Review Act.

Contact Person

The official responsible for information on these final-
form regulations is Peter H. Garland, Executive Director
of the State Board of Education, 333 Market Street,
Harrisburg, PA 17126-0333, (717) 787-3787 or TDD (717)
787-7367.
Findings

The Department finds that:

(1) Public notice of the intention to adopt these final-
form regulations was given under sections 201 and 202 of
the act of July 31, 1968 (P. L. 769, No. 240) (45 P. S.
§§ 1201 and 1202) and the regulations promulgated
thereunder in 1 Pa. Code §§ 7.1 and 7.2.

(2) A public comment period was provided as required
by law and all comments were considered.

(3) The final-form regulations are necessary and appro-
priate for the administration of the act.
Order

The Board, acting under the authorizing statute, orders
that:

(a) The regulations of the Board, 22 Pa. Code Chapter
4, are amended by adding Appendix B to read as set forth
at Annex A.

(b) The Executive Director will submit this order and
Annex A to the Office of General Counsel and the Office
of Attorney General for review and approval as to legality
and form as required by law.

(c) The Executive Director of the Board shall certify
this order and Annex A and deposit them with the
Legislative Reference Bureau as required by law.

(d) This order is effective upon final publication in the
Pennsylvania Bulletin.

PETER H. GARLAND,
Executive Director

(Editor’s Note: For the text of the order of the Indepen-
dent Regulatory Review Commission relating to this
document, see 31 Pa.B. 6587 (December 1, 2001).)

Fiscal Note: Fiscal Note 6-273 remains valid for the
final adoption of the subject regulations.

Annex A

TITLE 22. EDUCATION

PART I. STATE BOARD OF EDUCATION

CHAPTER 4. ACADEMIC STANDARDS AND
ASSESSEMENT

APPENDIX B

ACADEMIC STANDARDS FOR SCIENCE AND
TECHNOLOGY AND ENVIRONMENT AND

ECOLOGY

Academic Standards for Science and Technology

VII. TABLE OF CONTENTS
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . VIII.
THE ACADEMIC STANDARDS
Unifying Themes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1.

A. Systems
B. Models
C. Patterns
D. Scale
E. Change
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Inquiry and Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2.
A. Nature of Scientific Knowledge
B. Process Knowledge
C. Scientific Method
D. Problem Solving in Technology

Biological Sciences . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3.
A. Living Forms
B. Structure and Function
C. Inheritance
D. Evolution

Physical Science, Chemistry and Physics. . . . . . 3.4.
A. Matter
B. Energy
C. Forces and Motion
D. Astronomy

Earth Sciences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5.
A. Land Forms and Processes
B. Resources
C. Meteorology
D. Hydrology and Oceanography

Technology Education . . . . . . . . . . . . . . . . . . . . . . . . . 3.6.
A. Biotechnology
B. Information Technology
C. Physical Technologies

(Construction, Manufacturing, and
Transportation)

Technological Devices . . . . . . . . . . . . . . . . . . . . . . . . . 3.7.
A. Tools
B. Instruments
C. Computer Operations
D. Computer Software
E. Computer Communication Systems

Science, Technology and Human Endeavors . . . 3.8.
A. Constraints
B. Meeting Human Needs
C. Consequences and Impacts

Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IX.

VIII. INTRODUCTION
This document describes what students should know

and be able to do in the following eight areas:
• 3.1. Unifying Themes of Science
• 3.2. Inquiry and Design
• 3.3. Biological Sciences
• 3.4. Physical Science, Chemistry and Physics
• 3.5. Earth Sciences

• 3.6. Technology Education

• 3.7. Technological Devices

• 3.8. Science, Technology and Human Endeavors

These standards describe what students should know
and be able to do by the end of fourth, seventh, tenth and
twelfth grade. In addition, these standards reflect the
increasing complexity and sophistication that students
are expected to achieve as they progress through school.

This document avoids repetition, making an obvious
progression across grade levels less explicit. Teachers
shall expect that students know and can apply the
concepts and skills expressed at the preceding level.
Consequently, previous learning is reinforced but not
retaught.

Standards are arranged by categories, for example, 3.5
Earth Science. Under each category are standard state-
ments that are preceded by a capital letter; for example,
in 3.1 Unifying Themes, grade 10.B, ‘‘Describe concepts of
models as a way to predict and understand science and
technology.’’ Following the standard statements are bul-
leted standard descriptors, which explain the nature and
scope of the standard. Descriptors specify the nature of
the standard and the level of complexity needed in
meeting that standard in a proficient manner. Descriptors
serve to benchmark the standard statement. Curriculum,
instruction and assessment should focus on meeting the
standard statement. Technology education, computer ap-
plications and science are separate curricular areas.
Meeting standards should be approached as a collabora-
tive effort among all curricular areas.

The following descriptors explain the intent of each
standard category:

3.1. Unifying Themes Unifying themes of science and technology provide big ideas that integrate with significant
concepts. There are only a few fundamental concepts and processes that form the frame-
work upon which science and technology knowledges are organized—motion and forces, en-
ergy, structure of matter, change over time and machines. These themes create the context
through which the content of the disciplines can be taught and are emphasized in each
standard.

3.2. Inquiry and Design The nature of science and technology is characterized by applying process knowledge that
enables students to become independent learners. These skills include observing, classify-
ing, inferring, predicting, measuring, computing, estimating, communicating, using space/
time relationships, defining operationally, raising questions, formulating hypotheses, testing
and experimenting, designing controlled experiments, recognizing variables, manipulating
variables, interpreting data, formulating models, designing models, and producing solutions.
Everyone can use them to solve real-life problems. These process skills are developed across
the grade levels and differ in the degree of sophistication, quantitative nature and applica-
tion to the content.
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3.3. Biological Sciences Biology concerns living things, their appearance, different types of life, the scope of their
similarities and differences, where they live and how they live. Living things are made of
the same components as all other matter, involve the same kinds of transformations of en-
ergy and move using the same basic kinds of forces as described in chemistry and physics
standards. Through the study of the diversity of life, students learn to understand how life
has changed over a long period of time. This great variety of life forms continues to change
even today as genetic instructions within cells are passed from generation to generation,
yet the amazing integrity of most species remain.

3.4. Physical Science
Chemistry and
Physics

Physics and chemistry involve the study of objects and their properties. Students examine
changes to materials during mixing, freezing, heating and dissolving and then learn how to
observe and measure results. In chemistry students study the relationship between matter,
atomic structure and its activity. Laboratory investigations of the properties of substances
and their changes through a range of chemical interactions provide a basis for students to
understand atomic theory and a variety of reaction types and their applications in business,
agriculture and medicine. Physics deepens the understanding of the structure and proper-
ties of materials and includes atoms, waves, light, electricity, magnetism and the role of en-
ergy, forces and motion.

3.5. Earth Sciences The dynamics of earth science include the studies of forces of nature that build the earth
and wear down the earth. The understanding of these concepts uses principles from physi-
cal sciences, geography and mathematics.

3.6. Technology Educa-
tion

Technology education is the use of accumulated knowledge to process resources to meet hu-
man needs and improve the quality of life. Students develop the ability to select and cor-
rectly use materials, tools, techniques and processes to answer questions, understand expla-
nations and solve problems encountered in real life situations. These overriding themes
require students to design, create, use, evaluate and modify systems of Biotechnologies, In-
formation Technologies, and Physical Technologies.

3.7. Technological De-
vices

Students use tools to observe, measure, move and make things. New technological tools and
techniques make it possible to enact far-reaching changes in our world. Technology en-
hances the students’ abilities to identify problems and determine solutions. Computers play
an integral role in every day life by extending our abilities to collect, analyze and communi-
cate information and ideas.

3.8. Science, Technology
and Human Endeav-
ors

Scientific knowledge and societal needs often create a demand for new technology. Con-
versely, new technology advances scientific knowledge. Both influence society through the
impact of their products and processes.

What Is Science? Any study of science includes the
search for understanding the natural world and facts,
principles, theories and laws that have been verified by
the scientific community and are used to explain and
predict natural phenomena and events.

Acquiring scientific knowledge involves constructing
hypotheses using observation and knowledge in the con-
tent area in order to formulate useful questions that
provoke scientific inquiry. As a result of repeated, rigor-
ous testing over time and applying multiple perspectives
to a problem, consistent information emerges. A theory
describes this verifiable event or phenomena. Theories
are powerful elements in science and are used to predict
other events. As theories lose their ability to predict, they
are modified, expanded or generalized or incorporated
into a broader theory.

Knowledge of what science is incorporates carefully
developed and integrated components:

• Nature of science—the ways in which scientists
search for answers to questions and explanations of
observations about the natural world; includes process
knowledge of observing, classifying, inferring, predicting,
measuring, hypothesizing, experimenting and interpret-
ing data

• Unifying themes of science—concepts, generaliza-
tions and principles that result from and lead to inquiry

• Knowledge—facts, principles, theories and laws
verifiable through scientific inquiry by the world commu-
nity of scientists; includes physics, chemistry, earth sci-
ence and biological sciences

• Inquiry—an intellectual process of logic that in-
cludes verification of answers to questions about and
explanations for natural objects, events and phenomena

• Process skills—Recognition by students how knowl-
edge is acquired and applied in science by observing,
classifying, inferring, predicting, measuring, computing,
estimating, communicating, using space/time relation-
ships, defining operationally, formulating hypotheses,
testing and experimenting, designing controlled experi-
ments, recognizing variables, manipulating variables, in-
terpreting data, formulating models, designing models
and producing solutions.

• Problem solving—application of concepts to prob-
lems of human adaptation to the environment that often
leads to recognition of new problems; has social implica-
tions and leads to personal decision-making and action; a
process which forms the link for interactions between
scientific and technological results or findings; involves
operational definitions, recognizing variables, formulating
models and asking questions

• Scientific thinking—the disposition to suspend
judgment, not make decisions and not take action until
results, explanations or answers have been tested and
verified with information.

What Is Technology Education? It is the means by
which we teach technology. Technology is a body of
knowledge separate from but related to the sciences, with
specific content, curriculum and specific certification re-
quirements. Technology is the application of tools, materi-
als, processes and systems by humans to solve problems
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and provide benefits to humankind. We use technology in
an attempt to improve our environment. These improve-
ments may relate to survival needs (e.g., food, shelter,
defense) or they may relate to human aspirations (e.g.,
knowledge, art, control). They can include unexpected
benefits, unexpected costs and unexpected risks.

Technology education involves a broad spectrum of
knowledge and activities. Effective technology education
combines knowledge of content, process and skills to
provide students with a holistic approach to learning.
Technology education offers unique opportunities to apply
numerous academic concepts through practical, hands-on
applications. Instructional technology, on the other hand,
deals specifically with use of computers and different
software to solve problems and communicate effectively.
Knowledge of content, process and skills should be used
together to effectively engage students and promote a
complete understanding of the sciences, related technolo-
gies and their interrelationship. The relationship between
science and technology is one where science builds prin-

ciples or theories and technology provides the practical
application of those principles or theories.

Knowledge of content, process and skills in technology
involves learning processes that include these compo-
nents:

• Methods of designing and developing solutions

• Standards for selecting and using appropriate materi-
als, tools and processes

• Experimental and design specifications for testing
and evaluating solutions

• Criteria for judging the performance and impact of
the solutions

• Evaluating the impact of modifying a system to
improve performance.

Technology education can be divided into three main
systems that include biotechnological, informational, and
physical technologies:

Biotechnological Systems Informational Systems Physical Systems
Bioconversion Computer-Aided Drafting/Design (CADD) Automation/Robotics
Bioprocessing Drafting & Design Computer-Aided and Integrated
Environment Desktop Publishing Manufacturing (CAM/CIM)
Ergonomics Electronic Communications Construction
Engineering/Design Systems Engineering/Design Systems Electronic Circuits/Control Systems
Research and Development Graphic Communications Energy Systems

Communications Systems Architecture and Community Planning
Multimedia Technology Engineering/Design Systems
Networking Systems Enterprise Organization & Operation
Research and Development Manufacturing
Video and Television Production Material Processes
World Wide Web Design & Publishing Research and Development

Transportation
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3.1. Unifying Themes
3.1.4. GRADE 4 3.1.7. GRADE 7 3.1.10. GRADE 10 3.1.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to . . .
A. Know that natural and

human-made objects are
made up of parts.
• Identify and describe

what parts make up a
system.

• Identify system parts
that are natural and
human-made (e.g., ball
point pen, simple elec-
trical circuits, plant
anatomy).

• Describe the purpose
of analyzing systems.

• Know that technolo-
gies include physical
technology systems
(e.g., construction,
manufacturing, trans-
portation), informa-
tional systems and
biochemical-related
systems.

A. Explain the parts of a
simple system and their
relationship to each
other.
• Describe a system as a

group of related parts
that work together to
achieve a desired re-
sult (e.g., digestive
system).

• Explain the impor-
tance of order in a sys-
tem.

• Distinguish between
system inputs, system
processes and system
outputs.

• Distinguish between
open loop and closed
loop systems.

• Apply systems analy-
sis to solve problems.

A. Discriminate among the
concepts of systems, sub-
systems, feedback and
control in solving techno-
logical problems.
• Identify the function

of subsystems within a
larger system (e.g.,
role of thermostat in
an engine, pressure
switch).

• Describe the interrela-
tionships among in-
puts, processes, out-
puts, feedback and
control in specific sys-
tems.

• Explain the concept of
system redesign and
apply it to improve
technological systems.

• Apply the universal
systems model to illus-
trate specific solutions
and troubleshoot spe-
cific problems.

• Analyze and describe
the effectiveness of
systems to solve spe-
cific problems.

A. Apply concepts of sys-
tems, subsystems, feed-
back and control to
solve complex techno-
logical problems.
• Apply knowledge of

control systems con-
cept by designing and
modeling control sys-
tems that solve spe-
cific problems.

• Apply systems analy-
sis to predict results.

• Analyze and describe
the function, interac-
tion and relationship
among subsystems
and the system itself.

• Compare and contrast
several systems that
could be applied to
solve a single prob-
lem.

• Evaluate the causes of
a system’s inefficiency.

B. Know models as useful
simplifications of objects
or processes.
• Identify different types

of models.
• Identify and apply

models as tools for
prediction and insight.

• Apply appropriate
simple modeling tools
and techniques.

• Identify theories that
serve as models (e.g.,
molecules).

B. Describe the use of mod-
els as an application of
scientific or technological
concepts.
• Identify and describe

different types of mod-
els and their func-
tions.

• Apply models to pre-
dict specific results
and observations (e.g.,
population growth, ef-
fects of infectious or-
ganisms).

• Explain systems by
outlining a system’s
relevant parts and its
purpose and/or design-
ing a model that illus-
trates its function.

B. Describe concepts of
models as a way to pre-
dict and understand sci-
ence and technology.
• Distinguish between

different types of mod-
els and modeling tech-
niques and apply their
appropriate use in spe-
cific applications (e.g.,
kinetic gas theory,
DNA).

• Examine the advan-
tages of using models
to demonstrate pro-
cesses and outcomes
(e.g., blue print analy-
sis, structural stabil-
ity).

• Apply mathematical
models to science and
technology.

B. Apply concepts of mod-
els as a method to pre-
dict and understand sci-
ence and technology.
• Evaluate technological

processes by collecting
data and applying
mathematical models
(e.g., process control).

• Apply knowledge of
complex physical mod-
els to interpret data
and apply mathemati-
cal models.

• Appraise the impor-
tance of computer
models in interpreting
science and techno-
logical systems.
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3.1. Unifying Themes
3.1.4. GRADE 4 3.1.7. GRADE 7 3.1.10. GRADE 10 3.1.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to . . .
C. Illustrate patterns that

regularly occur and reoc-
cur in nature.
• Identify observable

patterns (e.g., growth
patterns in plants,
crystal shapes in min-
erals, climate, struc-
tural patterns in bird
feathers).

• Use knowledge of
natural patterns to
predict next occur-
rences (e.g., seasons,
leaf patterns, lunar
phases).

C. Identify patterns as re-
peated processes or re-
curring elements in sci-
ence and technology.
• Identify different

forms of patterns and
use them to group and
classify specific ob-
jects.

• Identify repeating
structure patterns.

• Identify and describe
patterns that occur in
physical systems (e.g.,
construction, manufac-
turing, transportation),
informational systems
and biochemical-
related systems.

C. Apply patterns as re-
peated processes or re-
curring elements in sci-
ence and technology.
• Examine and describe

recurring patterns
that form the basis of
biological classifica-
tion, chemical periodic-
ity, geological order
and astronomical or-
der.

• Examine and describe
stationary physical
patterns.

• Examine and describe
physical patterns in
motion.

C. Assess and apply pat-
terns in science and
technology.
• Assess and apply re-

curring patterns in
natural and techno-
logical systems.

• Compare and contrast
structure and function
relationships as they
relate to patterns.

• Assess patterns in na-
ture using mathemati-
cal formulas.

D. Know that scale is an
important attribute of
natural and human
made objects, events and
phenomena.
• Identify the use of

scale as it relates to
the measurement of
distance, volume and
mass.

• Describe scale as a
ratio (e.g., map scales).

• Explain the impor-
tance of scale in pro-
ducing models and ap-
ply it to a model.

D. Explain scale as a way
of relating concepts and
ideas to one another by
some measure.
• Apply various applica-

tions of size and di-
mensions of scale to
scientific, mathemati-
cal, and technological
applications.

• Describe scale as a
form of ratio and ap-
ply to a life situation.

D. Apply scale as a way of
relating concepts and
ideas to one another by
some measure.
• Apply dimensional

analysis and scale as a
ratio.

• Convert one scale to
another.

D. Analyze scale as a way
of relating concepts and
ideas to one another by
some measure.
• Compare and contrast

various forms of di-
mensional analysis.

• Assess the use of sev-
eral units of measure-
ment to the same
problem.

• Analyze and apply
appropriate measure-
ment scales when col-
lecting data.
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3.1. Unifying Themes
3.1.4. GRADE 4 3.1.7. GRADE 7 3.1.10. GRADE 10 3.1.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to . . .
E. Recognize change in

natural and physical
systems.
• Recognize change as

fundamental to science
and technology con-
cepts.

• Examine and explain
change by using time
and measurement.

• Describe relative mo-
tion.

• Describe the change to
objects caused by heat,
cold, light or chemi-
cals.

E. Identify change as a
variable in describing
natural and physical
systems.
• Describe fundamental

science and technology
concepts that could
solve practical prob-
lems.

• Explain how ratio is
used to describe
change.

• Describe the effect of
making a change in
one part of a system
on the system as a
whole.

E. Describe patterns of
change in nature, physi-
cal and man made sys-
tems.
• Describe how funda-

mental science and
technology concepts
are used to solve prac-
tical problems (e.g.,
momentum, Newton’s
laws of universal
gravitation, tectonics,
conservation of mass
and energy, cell theory,
theory of evolution,
atomic theory, theory
of relativity, Pasteur’s
germ theory, relativity,
heliocentric theory, gas
laws, feedback sys-
tems).

• Recognize that stable
systems often involve
underlying dynamic
changes (e.g., a chemi-
cal reaction at equilib-
rium has molecules
reforming continu-
ously).

• Describe the effects of
error in measure-
ments.

• Describe changes to
matter caused by heat,
cold, light or chemicals
using a rate function.

E. Evaluate change in na-
ture, physical systems
and man made systems.
• Evaluate fundamental

science and technology
concepts and their de-
velopment over time
(e.g., DNA, cellular
respiration, unified
field theory, energy
measurement, auto-
mation, miniaturiza-
tion, Copernican and
Ptolemaic universe
theories).

• Analyze how models,
systems and technolo-
gies have changed
over time (e.g., germ
theory, theory of evo-
lution, solar system,
cause of fire).

• Explain how correla-
tion of variables does
not necessarily imply
causation.

• Evaluate the patterns
of change within a
technology (e.g.,
changes in engineer-
ing in the automotive
industry).
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3.2. Inquiry and Design
3.2.4. GRADE 4 3.2.7. GRADE 7 3.2.10. GRADE 10 3.2.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
A. Identify and use the na-

ture of scientific and
technological knowledge.
• Distinguish between a

scientific fact and a
belief.

• Provide clear explana-
tions that account for
observations and re-
sults.

• Relate how new infor-
mation can change ex-
isting perceptions.

A. Explain and apply scien-
tific and technological
knowledge.
• Distinguish between a

scientific theory and a
belief.

• Answer ‘‘What if ’’
questions based on ob-
servation, inference or
prior knowledge or ex-
perience.

• Explain how skepti-
cism about an ac-
cepted scientific expla-
nation led to a new
understanding.

• Explain how new in-
formation may change
existing theories and
practice.

A. Apply knowledge and
understanding about the
nature of scientific and
technological knowledge.
• Compare and contrast

scientific theories and
beliefs.

• Know that science
uses both direct and
indirect observation
means to study the
world and the uni-
verse.

• Integrate new infor-
mation into existing
theories and explain
implied results.

A. Evaluate the nature of
scientific and technologi-
cal knowledge.
• Know and use the on-

going scientific pro-
cesses to continually
improve and better
understand how
things work.

• Critically evaluate the
status of existing
theories (e.g., germ
theory of disease,
wave theory of light,
classification of sub-
atomic particles,
theory of evolution,
epidemiology of AIDS).

B. Describe objects in the
world using the five
senses.
• Recognize observa-

tional descriptors from
each of the five senses
(e.g., see-blue, feel-
rough).

• Use observations to
develop a descriptive
vocabulary.

B. Apply process knowledge
to make and interpret
observations.
• Measure materials us-

ing a variety of scales.
• Describe relationships

by making inferences
and predictions.

• Communicate, use
space/time relation-
ships, define opera-
tionally, raise ques-
tions, formulate
hypotheses, test and
experiment.

• Design controlled ex-
periments, recognize
variables, and manipu-
late variables.

• Interpret data, formu-
late models, design
models, and produce
solutions.

B. Apply process knowledge
and organize scientific
and technological phe-
nomena in varied ways.
• Describe materials us-

ing precise quantita-
tive and qualitative
skills based on obser-
vations.

• Develop appropriate
scientific experiments:
raising questions, for-
mulating hypotheses,
testing, controlled ex-
periments, recognizing
variables, manipulat-
ing variables, inter-
preting data, and pro-
ducing solutions.

• Use process skills to
make inferences and
predictions using col-
lected information and
to communicate, using
space/time relation-
ships, defining opera-
tionally.

B. Evaluate experimental
information for appro-
priateness and adher-
ence to relevant science
processes.
• Evaluate experimental

data correctly within
experimental limits.

• Judge that conclusions
are consistent and
logical with experi-
mental conditions.

• Interpret results of
experimental research
to predict new infor-
mation or improve a
solution.
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3.2. Inquiry and Design
3.2.4. GRADE 4 3.2.7. GRADE 7 3.2.10. GRADE 10 3.2.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
C. Recognize and use the

elements of scientific in-
quiry to solve problems.
• Generate questions

about objects, organ-
isms and/or events
that can be answered
through scientific in-
vestigations.

• Design an investiga-
tion.

• Conduct an experi-
ment.

• State a conclusion that
is consistent with the
information.

C. Identify and use the ele-
ments of scientific in-
quiry to solve problems.
• Generate questions

about objects, organ-
isms and/or events
that can be answered
through scientific in-
vestigations.

• Evaluate the appropri-
ateness of questions.

• Design an investiga-
tion with limited vari-
ables to investigate a
question.

• Conduct a two-part
experiment.

• Judge the significance
of experimental infor-
mation in answering
the question.

• Communicate appro-
priate conclusions
from the experiment.

C. Apply the elements of
scientific inquiry to solve
problems.
• Generate questions

about objects, organ-
isms and/or events
that can be answered
through scientific in-
vestigations.

• Evaluate the appropri-
ateness of questions.

• Design an investiga-
tion with adequate
control and limited
variables to investi-
gate a question.

• Conduct a multiple
step experiment.

• Organize experimental
information using a
variety of analytic
methods.

• Judge the significance
of experimental infor-
mation in answering
the question.

• Suggest additional
steps that might be
done experimentally.

C. Apply the elements of
scientific inquiry to
solve multi-step prob-
lems.
• Generate questions

about objects, organ-
isms and/or events
that can be answered
through scientific in-
vestigations.

• Evaluate the appropri-
ateness of questions.

• Design an investiga-
tion with adequate
control and limited
variables to investi-
gate a question.

• Organize experimental
information using
analytic and descrip-
tive techniques.

• Evaluate the signifi-
cance of experimental
information in an-
swering the question.

• Project additional
questions from a re-
search study that
could be studied.

D. Recognize and use the
technological design pro-
cess to solve problems.
• Recognize and explain

basic problems.
• Identify possible solu-

tions and their course
of action.

• Try a solution.
• Describe the solution,

identify its impacts
and modify if neces-
sary.

• Show the steps taken
and the results.

D. Know and use the tech-
nological design process
to solve problems.
• Define different types

of problems.
• Define all aspects of

the problem, necessary
information and ques-
tions that must be an-
swered.

• Propose the best solu-
tion.

• Design and propose
alternative methods to
achieve solutions.

• Apply a solution.
• Explain the results,

present improvements,
identify and infer the
impacts of the solu-
tion.

D. Identify and apply the
technological design pro-
cess to solve problems.
• Examine the problem,

rank all necessary in-
formation and all
questions that must be
answered.

• Propose and analyze a
solution.

• Implement the solu-
tion.

• Evaluate the solution,
test, redesign and im-
prove as necessary.

• Communicate the pro-
cess and evaluate and
present the impacts of
the solution.

D. Analyze and use the
technological design pro-
cess to solve problems.
• Assess all aspects of

the problem, prioritize
the necessary informa-
tion and formulate
questions that must
be answered.

• Propose, develop and
appraise the best solu-
tion and develop alter-
native solutions.

• Implement and assess
the solution.

• Evaluate and assess
the solution, redesign
and improve as neces-
sary.

• Communicate and as-
sess the process and
evaluate and present
the impacts of the so-
lution.
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3.3. Biological Sciences
3.3.4. GRADE 4 3.3.7. GRADE 7 3.3.10. GRADE 10 3.3.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
A. Know the similarities

and differences of living
things.
• Identify life processes

of living things (e.g.,
growth, digestion, re-
act to environment).

• Know that some or-
ganisms have similar
external characteris-
tics (e.g., anatomical
characteristics; ap-
pendages, type of cov-
ering, body segments)
and that similarities
and differences are
related to environmen-
tal habitat.

• Describe basic needs
of plants and animals.

A. Describe the similarities
and differences that
characterize diverse liv-
ing things.
• Describe how the

structures of living
things help them func-
tion in unique ways.

• Explain how to use a
dichotomous key to
identify plants and
animals.

• Account for adapta-
tions among organisms
that live in a particu-
lar environment.

A. Explain the structural
and functional similari-
ties and differences
found among living
things.
• Identify and character-

ize major life forms
according to their
placement in existing
classification groups.

• Explain the relation-
ship between structure
and function at the
molecular and cellular
levels.

• Describe organizing
schemes of classifica-
tion keys.

• Identify and character-
ize major life forms by
kingdom, phyla, class
and order.

A. Explain the relationship
between structure and
function at all levels of
organization.
• Identify and explain

interactions among
organisms (e.g., mutu-
ally beneficial, harm-
ful relationships).

• Explain and analyze
the relationship be-
tween structure and
function at the mo-
lecular, cellular and
organ-system level.

• Describe and explain
structural and func-
tional relationships in
each of the five (or
six) kingdoms.

• Explain significant
biological diversity
found in each of the
biomes.

B. Know that living things
are made up of parts
that have specific func-
tions.
• Identify examples of

unicellular and
multicellular organ-
isms.

• Determine how differ-
ent parts of a living
thing work together to
make the organism
function.

B. Describe the cell as the
basic structural and
functional unit of living
things.
• Identify the levels of

organization from cell
to organism.

• Compare life processes
at the organism level
with life processes at
the cell level.

• Explain that cells and
organisms have par-
ticular structures that
underlie their func-
tions.

• Describe and distin-
guish among cell
cycles, reproductive
cycles and life cycles.

• Explain disease effects
on structures or func-
tions of an organism.

B. Describe and explain the
chemical and structural
basis of living organ-
isms.
• Describe the relation-

ship between the
structure of organic
molecules and the
function they serve in
living organisms.

• Identify the special-
ized structures and
regions of the cell and
the functions of each.

• Explain how cells
store and use informa-
tion to guide their
functions.

• Explain cell functions
and processes in terms
of chemical reactions
and energy changes.

B. Analyze the chemical
and structural basis of
living organisms.
• Identify and describe

factors affecting meta-
bolic function (e.g.,
temperature, acidity,
hormones).

• Evaluate metabolic
activities using experi-
mental knowledge of
enzymes.

• Evaluate relationships
between structure and
functions of different
anatomical parts
given their structure.

• Describe potential im-
pact of genome re-
search on the bio-
chemistry and
physiology of life.
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3.3. Biological Sciences
3.3.4. GRADE 4 3.3.7. GRADE 7 3.3.10. GRADE 10 3.3.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
C. Know that characteris-

tics are inherited and,
thus, offspring closely
resemble their parents.
• Identify characteristics

for animal and plant
survival in different
climates.

• Identify physical char-
acteristics that appear
in both parents and
offspring and differ
between families,
strains or species.

C. Know that every organ-
ism has a set of genetic
instructions that deter-
mines its inherited
traits.
• Identify and explain

inheritable character-
istics.

• Identify that the gene
is the basic unit of in-
heritance.

• Identify basic patterns
of inheritance (e.g.,
dominance, recessive,
codominance).

• Describe how traits
are inherited.

• Distinguish how differ-
ent living things re-
produce (e.g., vegeta-
tive budding, sexual).

• Recognize that muta-
tions can alter a gene.

• Describe how selective
breeding, natural se-
lection and genetic
technologies can
change genetic
makeup of organisms.

C. Describe how genetic in-
formation is inherited
and expressed.
• Compare and contrast

the function of mitosis
and meiosis.

• Describe mutations’
effects on a trait’s ex-
pression.

• Distinguish different
reproductive patterns
in living things (e.g.,
budding, spores, fis-
sion).

• Compare random and
selective breeding
practices and their re-
sults (e.g., antibiotic
resistant bacteria).

• Explain the relation-
ship among DNA,
genes and chromo-
somes.

• Explain different types
of inheritance (e.g.,
multiple allele, sex-
influenced traits).

• Describe the role of
DNA in protein syn-
thesis as it relates to
gene expression.

C. Explain gene inherit-
ance and expression at
the molecular level.
• Analyze gene expres-

sion at the molecular
level.

• Describe the roles of
nucleic acids in cellu-
lar reproduction and
protein synthesis.

• Describe genetic engi-
neering techniques,
applications and im-
pacts.

• Explain birth defects
from the standpoint of
embryological develop-
ment and/or changes
in genetic makeup.
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3.3. Biological Sciences
3.3.4. GRADE 4 3.3.7. GRADE 7 3.3.10. GRADE 10 3.3.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
D. Identify changes in liv-

ing things over time.
• Compare extinct life

forms with living or-
ganisms.

D. Explain basic concepts of
natural selection.
• Identify adaptations

that allow organisms
to survive in their en-
vironment.

• Describe how an envi-
ronmental change can
affect the survival of
organisms and entire
species.

• Know that differences
in individuals of the
same species may give
some advantage in
surviving and repro-
ducing.

• Recognize that popula-
tions of organisms can
increase rapidly.

• Describe the role that
fossils play in studying
the past.

• Explain how biologic
extinction is a natural
process.

D. Explain the mechanisms
of the theory of evolu-
tion.
• Analyze data from fos-

sil records, similarities
in anatomy and physi-
ology, embryological
studies and DNA stud-
ies that are relevent to
the theory of evolu-
tion.

• Explain the role of
mutations and gene
recombination in
changing a population
of organisms.

• Compare modern day
descendents of extinct
species and propose
possible scientific ac-
counts for their
present appearance.

• Describe the factors
(e.g., isolation, differ-
ential reproduction)
affecting gene fre-
quency in a population
over time and their
consequences.

• Describe and differen-
tiate between the roles
of natural selection
and genetic drift.

• Describe changes that
illustrate major events
in the earth’s develop-
ment based on a time
line.

• Explain why natural
selection can act only
on inherited traits.

• Apply the concept of
natural selection to
illustrate and account
for a species’ survival,
extinction or change
over time.

D. Analyze the theory of
evolution.
• Examine human his-

tory by describing the
progression from early
hominids to modern
humans.

• Apply the concept of
natural selection as a
central concept in il-
lustrating evolution
theory.

Ecosystem Standards are in the Environment and Ecology Standard Category (4.6).
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3.4. Physical Science, Chemistry and Physics
3.4.4. GRADE 4 3.4.7. GRADE 7 3.4.10. GRADE 10 3.4.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
A. Recognize basic concepts

about the structure and
properties of matter.
• Describe properties of

matter (e.g., hardness,
reactions to simple
chemical tests).

• Know that combining
two or more sub-
stances can make new
materials with differ-
ent properties.

• Know different mate-
rial characteristics
(e.g., texture, state of
matter, solubility).

A. Describe concepts about
the structure and prop-
erties of matter.
• Identify elements as

basic building blocks
of matter that cannot
be broken down
chemically.

• Distinguish com-
pounds from mixtures.

• Describe and conduct
experiments that iden-
tify chemical and
physical properties.

• Describe reactants and
products of simple
chemical reactions.

A. Explain concepts about
the structure and prop-
erties of matter.
• Know that atoms are

composed of even
smaller sub-atomic
structures whose prop-
erties are measurable.

• Explain the repeating
pattern of chemical
properties by using
the repeating patterns
of atomic structure
within the periodic
table.

• Predict the behavior of
gases through the use
of Boyle’s, Charles’ or
the ideal gas law, in
everyday situations.

• Describe phases of
matter according to
the Kinetic Molecular
Theory.

• Explain the formation
of compounds and
their resulting proper-
ties using bonding
theories (ionic and co-
valent).

• Recognize formulas for
simple inorganic com-
pounds.

• Describe various types
of chemical reactions
by applying the laws
of conservation of
mass and energy.

• Apply knowledge of
mixtures to appropri-
ate separation tech-
niques.

• Understand that car-
bon can form several
types of compounds.

A. Apply concepts about
the structure and prop-
erties of matter.
• Apply rules of system-

atic nomenclature and
formula writing to
chemical substances.

• Classify and describe,
in equation form,
types of chemical and
nuclear reactions.

• Explain how radioac-
tive isotopes that are
subject to decay can
be used to estimate
the age of materials.

• Explain how the
forces that bind solids,
liquids and gases af-
fect their properties.

• Characterize and
identify important
classes of compounds
(e.g., acids, bases,
salts).

• Apply the conserva-
tion of energy concept
to fields as diverse as
mechanics, nuclear
particles and studies
of the origin of the
universe.

• Apply the predictabil-
ity of nuclear decay to
estimate the age of
materials that contain
radioactive isotopes.

• Quantify the proper-
ties of matter (e.g.,
density, solubility coef-
ficients) by applying
mathematical formu-
las.
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3.4. Physical Science, Chemistry and Physics
3.4.4. GRADE 4 3.4.7. GRADE 7 3.4.10. GRADE 10 3.4.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
B. Know basic energy

types, sources and con-
versions.
• Identify energy forms

and examples (e.g.,
sunlight, heat, stored,
motion).

• Know the concept of
the flow of energy by
measuring flow
through an object or
system.

• Describe static elec-
tricity in terms of at-
traction, repulsion and
sparks.

• Apply knowledge of
the basic electrical cir-
cuits to design and
construction simple
direct current circuits.

• Classify materials as
conductors and non-
conductors.

• Know and demon-
strate the basic prop-
erties of heat by pro-
ducing it in a variety
of ways.

• Know the characteris-
tics of light (e.g., re-
flection, refraction, ab-
sorption) and use
them to produce heat,
color or a virtual im-
age.

B. Relate energy sources
and transfers to heat
and temperature.
• Identify and describe

sound changes in mov-
ing objects.

• Know that the sun is
a major source of en-
ergy that emits wave-
lengths of visible light,
infrared and ultravio-
let radiation.

• Explain the conversion
of one form of energy
to another by applying
knowledge of each
form of energy.

• Explain the parts and
functions in an electri-
cal circuit.

B. Analyze energy sources
and transfers of heat.
• Determine the effi-

ciency of chemical sys-
tems by applying
mathematical formu-
las.

• Use knowledge of
chemical reactions to
generate an electrical
current.

• Evaluate energy
changes in chemical
reactions.

• Use knowledge of con-
servation of energy
and momentum to ex-
plain common phe-
nomena (e.g., refrig-
eration system, rocket
propulsion).

• Explain resistance,
current and electro-
motive force (Ohm’s
Law).

B. Apply and analyze en-
ergy sources and conver-
sions and their relation-
ship to heat and
temperature.
• Determine the heat

involved in illustrative
chemical reactions.

• Evaluate mathemati-
cal formulas that cal-
culate the efficiency of
specific chemical and
mechanical systems.

• Use knowledge of oxi-
dation and reduction
to balance complex
reactions.

• Apply appropriate
thermodynamic con-
cepts (e.g., conserva-
tion, entropy) to solve
problems relating to
energy and heat.
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3.4. Physical Science, Chemistry and Physics
3.4.4. GRADE 4 3.4.7. GRADE 7 3.4.10. GRADE 10 3.4.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
C. Observe and describe

different types of force
and motion.
• Identify characteristics

of sound (pitch, loud-
ness and echoes).

• Recognize forces that
attract or repel other
objects and demon-
strate them.

• Describe various types
of motions.

• Compare the relative
movement of objects
and describe types of
motion that are evi-
dent.

• Describe the position
of an object by locat-
ing it relative to an-
other object or the
background (e.g., geo-
graphic direction, left,
up).

C. Identify and explain the
principles of force and
motion.
• Describe the motion of

an object based on its
position, direction and
speed.

• Classify fluid power
systems according to
fluid used or mode of
power transmission
(e.g., air, oil).

• Explain various mo-
tions using models.

• Explain how convex
and concave mirrors
and lens change light
images.

• Explain how sound
and light travel in
waves of differing
speeds, sizes and fre-
quencies.

C. Distinguish among the
principles of force and
motion.
• Identify the relation-

ship of electricity and
magnetism as two as-
pects of a single elec-
tromagnetic force.

• Identify elements of
simple machines in
compound machines.

• Explain fluid power
systems through the
design and construc-
tion of appropriate
models.

• Describe sound effects
(e.g., Doppler effect,
amplitude, frequency,
reflection, refraction,
absorption, sonar, seis-
mic).

• Describe light effects
(e.g., Doppler effect,
dispersion, absorption,
emission spectra, po-
larization, interfer-
ence).

• Describe and measure
the motion of sound,
light and other objects.

• Know Newton’s laws
of motion (including
inertia, action and re-
action) and gravity
and apply them to
solve problems related
to forces and mass.

• Determine the effi-
ciency of mechanical
systems by applying
mathematical formu-
las.

C. Apply the principles of
motion and force.
• Evaluate wave proper-

ties of frequency,
wavelength and speed
as applied to sound
and light through dif-
ferent media.

• Propose and produce
modifications to spe-
cific mechanical power
systems that will im-
prove their efficiency.

• Analyze the principles
of translational mo-
tion, velocity and ac-
celeration as they re-
late to free fall and
projectile motion.

• Analyze the principles
of rotational motion to
solve problems relat-
ing to angular mo-
mentum, and torque.

• Interpret a model that
illustrates circular
motion and accelera-
tion.

• Describe inertia, mo-
tion, equilibrium, and
action/reaction con-
cepts through words,
models and math-
ematical symbols.
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3.4. Physical Science, Chemistry and Physics
3.4.4. GRADE 4 3.4.7. GRADE 7 3.4.10. GRADE 10 3.4.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
D. Describe the composition

and structure of the uni-
verse and the earth’s
place in it.
• Recognize earth’s place

in the solar system.
• Explain and illustrate

the causes of seasonal
changes.

• Identify planets in our
solar system and their
general characteristics.

• Describe the solar sys-
tem motions and use
them to explain time
(e.g., days, seasons),
major lunar phases
and eclipses.

D. Describe essential ideas
about the composition
and structure of the uni-
verse and the earth’s
place in it.
• Compare various plan-

ets’ characteristics.
• Describe basic star

types and identify the
sun as a star type.

• Describe and differen-
tiate comets, asteroids
and meteors.

• Identify gravity as the
force that keeps plan-
ets in orbit around the
sun and governs the
rest of the movement
of the solar system
and the universe.

• Illustrate how the po-
sition of stars and con-
stellations change in
relation to the Earth
during an evening and
from month to month.

• Identify equipment
and instruments that
explore the universe.

• Identify the accom-
plishments and contri-
butions provided by
selected past and
present scientists in
the field of astronomy.

• Identify and articulate
space program efforts
to investigate possibili-
ties of living in space
and on other planets.

D. Explain essential ideas
about the composition
and structure of the uni-
verse.
• Compare the basic

structures of the uni-
verse (e.g., galaxy
types, nova, black
holes, neutron stars).

• Describe the structure
and life cycle of star,
using the
Hertzsprung-Russell
diagram.

• Describe the nuclear
processes involved in
energy production in a
star.

• Explain the ‘‘red-shift’’
and Hubble’s use of it
to determine stellar
distance and move-
ment.

• Compare absolute ver-
sus apparent star
magnitude and their
relation to stellar dis-
tance.

• Explain the impact of
the Copernican and
Newtonian thinking on
man’s view of the uni-
verse.

• Identify and analyze
the findings of several
space instruments in
regard to the extent
and composition of the
solar system and uni-
verse.

D. Analyze the essential
ideas about the composi-
tion and structure of the
universe.
• Analyze the Big Bang

Theory’s use of gravi-
tation and nuclear re-
action to explain a
possible origin of the
universe.

• Compare the use of
visual, radio and x-ray
telescopes to collect
data regarding the
structure and evolu-
tion of the universe.

• Correlate the use of
the special theory of
relativity and the life
of a star.

Refer to Technology Standard Category 3.6 for applied uses of these concepts and principles.

34 RULES AND REGULATIONS

PENNSYLVANIA BULLETIN, VOL. 32, NO. 1, JANUARY 5, 2002



3.5. Earth Sciences
3.5.4. GRADE 4 3.5.7. GRADE 7 3.5.10. GRADE 10 3.5.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
A. Know basic landforms

and earth history.
• Describe earth pro-

cesses (e.g., rusting,
weathering, erosion)
that have affected se-
lected physical fea-
tures in students’
neighborhoods.

• Identify various earth
structures (e.g., moun-
tains, faults, drainage
basins) through the
use of models.

• Identify the composi-
tion of soil as weath-
ered rock and decom-
posed organic remains.

• Describe fossils and
the type of environ-
ment they lived in
(e.g., tropical, aquatic,
desert).

A. Describe earth features
and processes.
• Describe major layers

of the earth.
• Describe the processes

involved in the cre-
ation of geologic fea-
tures (e.g., folding,
faulting, volcanism,
sedimentation) and
that these processes
seen today (e.g., ero-
sion, weathering
crustal plate move-
ment) are similar to
those in the past.

• Describe the processes
that formed Pennsyl-
vania geologic struc-
tures and resources
including mountains,
glacial formations, wa-
ter gaps and ridges.

• Explain how the rock
cycle affected rock for-
mations in the state of
Pennsylvania.

• Distinguish between
examples of rapid sur-
face changes (e.g.,
landslides, earth-
quakes) and slow sur-
face changes (e.g.,
weathering).

• Identify living plants
and animals that are
similar to fossil forms.

A. Relate earth features
and processes that
change the earth.
• Illustrate and explain

plate tectonics as the
mechanism of conti-
nental movement and
sea floor changes.

• Compare examples of
change to the earth’s
surface over time as
they related to conti-
nental movement and
ocean basin formation
(e.g., Delaware,
Susquehanna, Ohio
Rivers system forma-
tions, dynamics).

• Interpret topographic
maps to identify and
describe significant
geologic history/
structures in Pennsyl-
vania.

• Evaluate and interpret
geologic history using
geologic maps.

• Explain several meth-
ods of dating earth
materials and struc-
tures.

• Correlate rock units
with general geologic
time periods in the
history of the earth.

• Describe and identify
major types of rocks
and minerals.

A. Analyze and evaluate
earth features and pro-
cesses that change the
earth.
• Apply knowledge of

geophysical processes
to explain the forma-
tion and degradation
of earth structures
(e.g., mineral deposi-
tion, cave formations,
soil composition).

• Interpret geological
evidence supporting
evolution.

• Apply knowledge of
radioactive decay to
assess the age of vari-
ous earth features and
objects.
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3.5. Earth Sciences
3.5.4. GRADE 4 3.5.7. GRADE 7 3.5.10. GRADE 10 3.5.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
B. Know types and uses of

earth materials.
• Identify uses of vari-

ous earth materials
(e.g., buildings, high-
ways, fuels, growing
plants).

• Identify and sort earth
materials according to
a classification key
(e.g., soil/rock type).

B. Recognize earth re-
sources and how they
affect everyday life.
• Identify and locate sig-

nificant earth re-
sources (e.g., rock
types, oil, gas, coal de-
posits) in Pennsylva-
nia.

• Explain the processes
involved in the forma-
tion of oil and coal in
Pennsylvania.

• Explain the value and
uses of different earth
resources (e.g., se-
lected minerals, ores,
fuel sources, agricul-
tural uses).

• Compare the locations
of human settlements
as related to available
resources.

B. Explain sources and
uses of earth resources.
• Compare the locations

of strategic minerals
and earth resources in
the world with their
geologic history using
maps and global infor-
mation systems.

• Demonstrate the ef-
fects of sedimentation
and erosion before and
after a conservation
plan is implemented.

• Evaluate the impact of
geologic activities/
hazards (e.g., earth-
quakes, sinkholes,
landslides).

• Evaluate land use
(e.g., agricultural, rec-
reational, residential,
commercial) in Penn-
sylvania based upon
soil characteristics.

B. Analyze the availability,
location and extraction
of earth resources.
• Describe how the loca-

tion of earth’s major
resources has affected
a country’s strategic
decisions.

• Compare locations of
earth features and
country boundaries.

• Analyze the impact of
resources (e.g., coal
deposits, rivers) on
the life of Pennsylva-
nia’s settlements and
cities.

C. Know basic weather ele-
ments.
• Identify cloud types.
• Identify weather pat-

terns from data charts
(including tempera-
ture, wind direction
and speed, precipita-
tion) and graphs of the
data.

• Explain how the dif-
ferent seasons effect
plants, animals, food
availability and daily
human life.

C. Describe basic elements
of meteorology.
• Explain weather fore-

casts by interpreting
weather data and
symbols.

• Explain the oceans’
impact on local
weather and the cli-
mate of a region.

• Identify how cloud
types, wind directions
and barometric pres-
sure changes are asso-
ciated with weather
patterns in different
regions of the country.

• Explain and illustrate
the processes of cloud
formation and precipi-
tation.

• Describe and illustrate
the major layers of the
earth’s atmosphere.

• Identify different air
masses and global
wind patterns and
how they relate to the
weather patterns in
different regions of the
U.S.

C. Interpret meteorological
data.
• Analyze information

from meteorological
instruments and
online sources to pre-
dict weather patterns.

• Describe weather and
climate patterns on
global levels.

• Evaluate specific adap-
tations plants and ani-
mals have made that
enable them to survive
in different climates.

C. Analyze atmospheric
energy transfers.
• Describe how weather

and climate involve
the transfer of energy
in and out of the at-
mosphere.

• Explain how unequal
heating of the air,
ocean and land pro-
duces wind and ocean
currents.

• Analyze the energy
transformations that
occur during the
greenhouse effect and
predict the long-term
effects of increased
pollutant levels in the
atmosphere.

• Analyze the mecha-
nisms that drive a
weather phenomena
(e.g., El Nino, hurri-
cane, tornado) using
the correlation of
three methods of heat
energy transfer.
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3.5. Earth Sciences
3.5.4. GRADE 4 3.5.7. GRADE 7 3.5.10. GRADE 10 3.5.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
D. Recognize the earth’s

different water re-
sources.
• Know that approxi-

mately three-fourths of
the earth is covered by
water.

• Identify and describe
types of fresh and
saltwater bodies.

• Identify examples of
water in the form of
solid, liquid and gas
on or near the surface
of the earth.

• Explain and illustrate
evaporation and con-
densation.

• Recognize other re-
sources available from
water (e.g., energy,
transportation, miner-
als, food).

D. Explain the behavior
and impact of the earth’s
water systems.
• Explain the water

cycle using the pro-
cesses of evaporation
and condensation.

• Describe factors that
affect evaporation and
condensation.

• Distinguish salt from
fresh water (e.g., den-
sity, electrical conduc-
tion).

• Compare the effect of
water type (e.g., pol-
luted, fresh, salt wa-
ter) and the life con-
tained in them.

• Identify ocean and
shoreline features
(e.g., bays, inlets, spit,
tidal marshes).

D. Assess the value of wa-
ter as a resource.
• Compare specific

sources of potable wa-
ter (e.g., wells, public
systems, rivers) used
by people in Pennsyl-
vania.

• Identify the compo-
nents of a municipal/
agricultural water
supply system and a
wastewater treatment
system.

• Relate aquatic life to
water conditions (e.g.,
turbidity, temperature,
salinity, dissolved oxy-
gen, nitrogen levels,
pressure).

• Compare commercially
important aquatic spe-
cies in or near Penn-
sylvania.

• Identify economic re-
sources found in ma-
rine areas.

• Assess the natural and
man-made factors that
affect the availability
of clean water (e.g.,
rock and mineral de-
posits, man-made pol-
lution).

D. Analyze the principles
and history of hydrology.
• Analyze the operation

and effectiveness of a
water purification and
desalination system.

• Evaluate the pros and
cons of surface water
appropriation for com-
mercial and electrical
use.

• Analyze the historical
development of water
use in Pennsylvania
(e.g., recovery of Lake
Erie).

• Compare the marine
life and type of water
found in the
intertidal, neritic and
bathyal zones.

Refer to Environment and Ecology Standards Categories 4.1, 4.3, 4.8 for standards that deal with
environmental impact of Earth structures and forces.
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3.6. Technology Education
3.6.4. GRADE 4 3.6.7. GRADE 7 3.6.10. GRADE 10 3.6.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
A. Know that biotechnolo-

gies relate to propagat-
ing, growing, maintain-
ing, adapting, treating
and converting.
• Identify agricultural

and industrial produc-
tion processes that in-
volve plants and ani-
mals.

• Identify waste man-
agement treatment
processes.

• Describe how knowl-
edge of the human
body influences or im-
pacts ergonomic de-
sign.

• Describe how
biotechnology has im-
pacted various aspects
of daily life (e.g.,
health care, agricul-
ture, waste treat-
ment).

A. Explain biotechnologies
that relate to related
technologies of propagat-
ing, growing, maintain-
ing, adapting, treating
and converting.
• Identify the environ-

mental, societal and
economic impacts that
waste has in the envi-
ronment.

• Identify and explain
the impact that a spe-
cific medical advance-
ment has had on soci-
ety.

• Explain the factors
that were taken into
consideration when a
specific object was de-
signed.

• Define and describe
how fuels and energy
can be generated
through the process of
biomass conversion.

• Identify and group ba-
sic plant and animal
production processes.

• Explain the impact
that agricultural sci-
ence has had on
biotechnology.

A. Apply biotechnologies
that relate to propagat-
ing, growing, maintain-
ing, adapting, treating
and converting.
• Apply knowledge of

plant and animal pro-
duction processes in
designing an improve-
ment to existing pro-
cesses.

• Apply knowledge of
biomedical technology
applications in design-
ing a solution to a
simple medical prob-
lem (e.g., wheel chair
design, artificial arter-
ies).

• Apply knowledge of
how biomedical tech-
nology affects waste
products in designing
a solution that will
result in reduced
waste.

• Apply ergonomic engi-
neering factors when
devising a solution to
a specific problem.

• Describe various meth-
ods of biochemical con-
version.

• Describe specific ex-
amples that reflect the
impact that agricul-
tural science has had
on biotechnology.

A. Analyze biotechnologies
that relate to propagat-
ing, growing, maintain-
ing, adapting, treating
and converting.
• Analyze and solve a

complex production
process problem using
biotechnologies (e.g.,
hydroponics, fish
farming, crop propaga-
tion).

• Analyze specific ex-
amples where engi-
neering has impacted
society in protection,
personal health appli-
cation or physical en-
hancement.

• Appraise and evaluate
the cause and effect
and subsequent envi-
ronmental, economic
and societal impacts
that result from
biomass and biochemi-
cal conversion.

• Evaluate and apply
biotechnical processes
to complex plant and
animal production
methods.

• Apply knowledge of
biochemical-related
technologies to pro-
pose alternatives to
hazardous waste
treatment.

• Apply knowledge of
agricultural science to
solve or improve a
biochemical related
problem.
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3.6. Technology Education
3.6.4. GRADE 4 3.6.7. GRADE 7 3.6.10. GRADE 10 3.6.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
B. Know that information

technologies involve en-
coding, transmitting, re-
ceiving, storing, retriev-
ing and decoding.
• Identify electronic

communication meth-
ods that exist in the
community (e.g., digi-
tal cameras, telephone,
internet, television,
fiber optics).

• Identify graphic repro-
duction methods.

• Describe appropriate
image generating tech-
niques (e.g., photogra-
phy, video).

• Demonstrate the abil-
ity to communicate an
idea by applying basic
sketching and drawing
techniques.

B. Explain information
technologies of encoding,
transmitting, receiving,
storing, retrieving and
decoding.
• Demonstrate the effec-

tiveness of image gen-
erating technique to
communicate a story
(e.g., photography,
video).

• Analyze and evaluate
the effectiveness of a
graphic object de-
signed and produced
to communicate a
thought or concept.

• Apply basic technical
drawing techniques to
communicate an idea
or solution to a prob-
lem.

• Apply the appropriate
method of communica-
tions technology to
communicate a
thought.

B. Apply knowledge of in-
formation technologies of
encoding, transmitting,
receiving, storing, re-
trieving and decoding.
• Describe the proper

use of graphic and
electronic communica-
tion systems.

• Apply a variety of ad-
vanced mechanical
and electronic drafting
methods to communi-
cate a solution to a
specific problem.

• Apply and analyze ad-
vanced communication
techniques to produce
an image that effec-
tively conveys a mes-
sage (e.g., desktop
publishing, audio
and/or video produc-
tion).

• Illustrate an under-
standing of a computer
network system by
modeling, constructing
or assembling its com-
ponents.

B. Analyze knowledge of
information technologies
of processes encoding,
transmitting, receiving,
storing, retrieving and
decoding.
• Apply and analyze

advanced information
techniques to produce
a complex image that
effectively conveys a
message (e.g., desktop
publishing, audio
and/or video produc-
tion).

• Analyze and evaluate
a message designed
and produced using
still, motion and ani-
mated communication
techniques.

• Describe the operation
of fiber optic, micro-
wave and satellite in-
formational systems.

• Apply various graphic
and electronic infor-
mation techniques to
solve real world prob-
lems (e.g., data organ-
ization and analysis,
forecasting, interpola-
tion).
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3.6. Technology Education
3.6.4. GRADE 4 3.6.7. GRADE 7 3.6.10. GRADE 10 3.6.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
C. Know physical technolo-

gies of structural design,
analysis and engineer-
ing, finance, production,
marketing, research and
design.
• Identify and group a

variety of construction
tasks.

• Identify the major con-
struction systems
present in a specific
local building.

• Identify specific con-
struction systems that
depend on each other
in order to complete a
project.

• Know skills used in
construction.

• Identify examples of
manufactured goods
present in the home
and school.

• Identify basic re-
sources needed to pro-
duce a manufactured
item.

• Identify basic compo-
nent operations in a
specific manufacturing
enterprise (e.g., cut-
ting, shaping, attach-
ing).

• Identify waste and
pollution resulting
from a manufacturing
enterprise.

• Explain and demon-
strate the concept of
manufacturing (e.g.,
assemble a set of pa-
pers or ball point pens
sequentially, mass pro-
duce an object).

• Identify transportation
technologies of propel-
ling, structuring, sus-
pending, guiding, con-
trolling and
supporting.

• Identify and experi-
ment with simple ma-
chines used in trans-
portation systems.

• Explain how improved
transportation systems
have changed society.

C. Explain physical tech-
nologies of structural
design, analysis and en-
gineering, personnel re-
lations, financial affairs,
structural production,
marketing, research and
design.
• Use knowledge of ma-

terial effectiveness to
solve specific construc-
tion problems (e.g.,
steel vs. wood bridges).

• Differentiate among
the different types of
construction applica-
tions (e.g., microwave
tower, power plants,
aircrafts).

• Explain basic material
processes that manu-
factured objects un-
dergo during produc-
tion (e.g., separating,
forming, combining).

• Evaluate a construc-
tion activity by speci-
fying task analyses
and necessary re-
sources.

• Explain the relation-
ships among the basic
resources needed in
the production process
for a specific manufac-
tured object.

• Explain the difference
between design engi-
neering and produc-
tion engineering pro-
cesses.

• Analyze manufactur-
ing steps that affect
waste and pollutants.

• Explain transportation
technologies of propel-
ling, structuring, sus-
pending, guiding, con-
trolling and
supporting.

• Identify and explain
the workings of sev-
eral mechanical power
systems.

• Model and explain ex-
amples of vehicular
propulsion, control,
guidance, structure
and suspension sys-
tems.

• Explain the limita-
tions of land, marine,
air and space trans-
portation systems.

C. Apply physical technolo-
gies to structural design,
analysis and engineer-
ing, personnel relations,
financial affairs, struc-
tural production, mar-
keting, research and de-
sign to real world
problems.
• Describe and classify

common construction
by their characteristics
and composition.

• Compare and contrast
specific construction
systems that depend
on each other in order
to complete a project.

• Evaluate material fail-
ure common to specific
applications.

• Demonstrate knowl-
edge of various con-
struction systems by
building or interpret-
ing models.

• Select and apply the
necessary resources to
successfully conduct a
manufacturing enter-
prise.

• Apply concepts of de-
sign engineering and
production engineering
in the organization
and application of a
manufacturing activ-
ity.

• Apply the concepts of
manufacturing by re-
designing an enter-
prise to improve pro-
ductivity or reduce or
eliminate waste and/or
pollution.

• Evaluate the interrela-
tionship of various
transportation systems
in the community.

• Analyze the impacts
that transportation
systems have on a
community.

C. Analyze physical tech-
nologies of structural
design, analysis and en-
gineering, personnel re-
lations, financial affairs,
structural production,
marketing, research and
design to real world
problems.
• Apply knowledge of

construction technol-
ogy by designing,
planning and applying
all the necessary re-
sources to successfully
solve a construction
problem.

• Compare resource op-
tions in solving a spe-
cific manufacturing
problem.

• Analyze and apply
complex skills needed
to process materials in
complex manufactur-
ing enterprises.

• Apply advanced infor-
mation collection and
communication tech-
niques to successfully
convey solutions to
specific construction
problems.

• Assess the importance
of capital on specific
construction applica-
tions.

• Analyze the positive
and negative qualities
of several different
types of materials as
they would relate to
specific construction
applications.

• Analyze transporta-
tion technologies of
propelling, structur-
ing, suspending, guid-
ing, controlling and
supporting.

• Analyze the concepts
of vehicular propul-
sion, guidance, con-
trol, suspension and
structural systems
while designing and
producing specific
complex transporta-
tion systems.
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3.7. Technological Devices
3.7.4. GRADE 4 3.7.7. GRADE 7 3.7.10. GRADE 10 3.7.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
A. Explore the use of basic

tools, simple materials
and techniques to safely
solve problems.
• Describe the scientific

principles on which
various tools are
based.

• Group tools and ma-
chines by their func-
tion.

• Select and safely apply
appropriate tools and
materials to solve
simple problems.

A. Describe the safe and
appropriate use of tools,
materials and techniques
to answer questions and
solve problems.
• Identify uses of tools,

machines, materials,
information, people,
money, energy and
time that meet specific
design criteria.

• Describe safe proce-
dures for using tools
and materials.

• Assess materials for
appropriateness of use.

A. Identify and safely use a
variety of tools, basic
machines, materials and
techniques to solve prob-
lems and answer ques-
tions.
• Select and safely apply

appropriate tools, ma-
terials and processes
necessary to solve
complex problems.

• Apply advanced tool
and equipment ma-
nipulation techniques
to solve problems.

A. Apply advanced tools,
materials and tech-
niques to answer com-
plex questions.
• Demonstrate the safe

use of complex tools
and machines within
their specifications.

• Select and safely ap-
ply appropriate tools,
materials and pro-
cesses necessary to
solve complex prob-
lems that could result
in more than one solu-
tion.

• Evaluate and use
technological re-
sources to solve com-
plex multi-step prob-
lems.

B. Select appropriate in-
struments to study ma-
terials.
• Develop simple skills

to measure, record, cut
and fasten.

• Explain appropriate
instrument selection
for specific tasks.

B. Use appropriate instru-
ments and apparatus to
study materials.
• Select appropriate in-

struments to measure
the size, weight, shape
and temperature of
living and non-living
objects.

• Apply knowledge of
different measurement
systems to measure
and record objects’
properties.

B. Apply appropriate in-
struments and appara-
tus to examine a variety
of objects and processes.
• Describe and use ap-

propriate instruments
to gather and analyze
data.

• Compare and contrast
different scientific
measurement systems;
select the best mea-
surement system for a
specific situation.

• Explain the need to
estimate measure-
ments within error of
various instruments.

• Apply accurate mea-
surement knowledge
to solve everyday prob-
lems.

• Describe and demon-
strate the operation
and use of advanced
instrumentation in
evaluating material
and chemical proper-
ties (e.g., scanning
electron microscope,
nuclear magnetic reso-
nance machines).

B. Evaluate appropriate
instruments and appara-
tus to accurately meas-
ure materials and pro-
cesses.
• Apply and evaluate

the use of appropriate
instruments to accu-
rately measure scien-
tific and technologic
phenomena within the
error limits of the
equipment.

• Evaluate the appropri-
ate use of different
measurement scales
(macro and micro).

• Evaluate the utility
and advantages of a
variety of absolute
and relative measure-
ment scales for their
appropriate applica-
tion.

Computer literacy, including the use of hardware and software in standard statements C, D, and E, should
be integrated across all content areas.
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3.7. Technological Devices
3.7.4. GRADE 4 3.7.7. GRADE 7 3.7.10. GRADE 10 3.7.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
C. Identify basic computer

operations and concepts.
• Identify the major

parts necessary for a
computer to input and
output data.

• Explain and demon-
strate the basic use of
input and output de-
vices (e.g., keyboard,
monitor, printer,
mouse).

• Explain and demon-
strate the use of exter-
nal and internal stor-
age devices (e.g., disk
drive, CD drive).

C. Explain and demonstrate
basic computer opera-
tions and concepts.
• Know specialized com-

puter applications
used in the commu-
nity.

• Describe the function
of advanced input and
output devices (e.g.,
scanners, video im-
ages, plotters, projec-
tors) and demonstrate
their use.

• Demonstrate age ap-
propriate keyboarding
skills and techniques.

C. Apply basic computer
operations and concepts.
• Identify solutions to

basic hardware and
software problems.

• Apply knowledge of
advanced input de-
vices.

• Apply knowledge of
hardware setup.

• Describe the process
for basic software in-
stallation and demon-
strate it.

• Analyze and solve ba-
sic operating systems
problems.

• Apply touch keyboard-
ing skills and tech-
niques at expectable
speed and accuracy.

• Demonstrate the abil-
ity to perform basic
software installation.

C. Evaluate computer op-
erations and concepts as
to their effectiveness to
solve specific problems.
• Describe and demon-

strate atypical soft-
ware installation.

• Analyze and solve
hardware and ad-
vanced software prob-
lems.

• Assess and apply mul-
tiple input and output
devices to solve spe-
cific problems.

D. Use basic computer soft-
ware.
• Apply operating sys-

tem skills to perform
basic computer tasks.

• Apply basic word pro-
cessing skills.

• Identify and use
simple graphic and
presentation graphic
materials generated by
the computer.

• Apply specific instruc-
tional software.

D. Apply computer software
to solve specific prob-
lems.
• Identify software de-

signed to meet specific
needs (e.g., Computer
Aided Drafting, design
software, tutorial, fi-
nancial, presentation
software).

• Identify and solve ba-
sic software problems
relevant to specific
software applications.

• Identify basic multi-
media applications.

• Demonstrate a basic
knowledge of desktop
publishing applica-
tions.

• Apply intermediate
skills in utilizing word
processing, database
and spreadsheet soft-
ware.

• Apply basic graphic
manipulation tech-
niques.

D. Utilize computer soft-
ware to solve specific
problems.
• Identify legal restric-

tions in the use of
software and the out-
put of data.

• Apply advanced
graphic manipulation
and desktop publish-
ing techniques.

• Apply basic multi-
media applications.

• Apply advanced word
processing, database
and spreadsheet skills.

• Describe and demon-
strate how two or
more software applica-
tions can be used to
produce an output.

• Select and apply soft-
ware designed to meet
specific needs.

D. Evaluate the effective-
ness of computer soft-
ware to solve specific
problems.
• Evaluate the effective-

ness of software to
produce an output and
demonstrate the pro-
cess.

• Design and apply ad-
vanced multimedia
techniques.

• Analyze, select and
apply the appropriate
software to solve com-
plex problems.

• Evaluate the effective-
ness of the computer
as a presentation tool.

• Analyze the legal re-
sponsibilities of com-
puter users.
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3.7. Technological Devices
3.7.4. GRADE 4 3.7.7. GRADE 7 3.7.10. GRADE 10 3.7.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
E. Identify basic computer

communications systems.
• Apply a web browser.
• Apply basic electronic

mail functions.
• Use on-line searches

to answer age appro-
priate questions.

E. Explain basic computer
communications systems.
• Describe the organiza-

tion and functions of
the basic parts that
make up the World
Wide Web.

• Apply advanced elec-
tronic mail functions.

• Apply basic on-line
research techniques to
solve a specific prob-
lem.

E. Apply basic computer
communications systems.
• Identify and explain

various types of on-
line services.

• Identify and explain
the function of the
parts of a basic net-
work.

• Describe and apply the
components of a web
page and their func-
tion.

• Explain and demon-
strate file transfer
within and out side of
a computer network.

• Identify, describe and
complete advanced on-
line research.

E. Assess the effectiveness
of computer communica-
tions systems.
• Assess the effective-

ness of a computer
based communications
system.

• Transfer files among
different computer
platforms.

• Analyze the effective-
ness of on-line infor-
mation resources to
meet the needs for
collaboration, re-
search, publications,
communications and
productivity.

• Apply knowledge of
protocol standards to
solve connectivity
problems.

3.8. Science, Technology and Human Endeavors
3.8.4. GRADE 4 3.8.7. GRADE 7 3.8.10. GRADE 10 3.8.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
A. Know that people select,

create and use science
and technology and that
they are limited by so-
cial and physical re-
straints.
• Identify and describe

positive and negative
impacts that influence
or result from new
tools and techniques.

• Identify how physical
technology (e.g., con-
struction, manufactur-
ing, transportation),
informational technol-
ogy and biotechnology
are used to meet hu-
man needs.

• Describe how scientific
discoveries and tech-
nological advance-
ments are related.

• Identify interrelation-
ships among technol-
ogy, people and their
world.

• Apply the technologi-
cal design process to
solve a simple prob-
lem.

A. Explain how sciences
and technologies are lim-
ited in their effects and
influences on society.
• Identify and describe

the unavoidable con-
straints of technologi-
cal design.

• Identify changes in
society as a result of a
technological develop-
ment.

• Identify and explain
improvements in
transportation, health,
sanitation and commu-
nications as a result of
advancements in sci-
ence and technology
and how they effect
our lives.

A. Analyze the relationship
between societal de-
mands and scientific and
technological enterprises.
• Identify past and cur-

rent tradeoffs between
increased production,
environmental harm
and social values (e.g.,
increased energy
needs, power plants,
automobiles).

• Compare technologies
that are applied and
accepted differently in
various cultures (e.g.,
factory farming,
nuclear power).

• Describe and evaluate
social change as a re-
sult of technological
developments.

• Assess the social im-
pacts of a specific in-
ternational environ-
mental problem by
designing a solution
that applies the appro-
priate technologies
and resources.

A. Synthesize and evaluate
the interactions and
constraints of science
and technology on soci-
ety.
• Compare and contrast

how scientific and
technological knowl-
edge is both shared
and protected.

• Evaluate technological
developments that
have changed the way
humans do work and
discuss their impacts
(e.g., genetically engi-
neered crops).

• Evaluate socially pro-
posed limitations of
scientific research and
technological applica-
tion.
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3.8. Science, Technology and Human Endeavors
3.8.4. GRADE 4 3.8.7. GRADE 7 3.8.10. GRADE 10 3.8.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
B. Know how human inge-

nuity and technological
resources satisfy specific
human needs and im-
prove the quality of life.
• Identify and distin-

guish between human
needs and improving
the quality of life.

• Identify and distin-
guish between natural
and human-made re-
sources.

• Describe a technologi-
cal invention and the
resources that were
used to develop it.

B. Explain how human in-
genuity and technologi-
cal resources satisfy spe-
cific human needs and
improve the quality of
life.
• Identify interrelation-

ships between systems
and resources.

• Identify and describe
the resources neces-
sary to solve a se-
lected problem in a
community and im-
prove the quality of
life.

• Identify and explain
specific examples of
how agricultural sci-
ence has met human
needs and has im-
proved the quality of
life.

B. Analyze how human in-
genuity and technologi-
cal resources satisfy spe-
cific human needs and
improve the quality of
life.
• Identify several prob-

lems and opportunities
that exist in your com-
munity, apply various
problem-solving meth-
ods to design and
evaluate possible solu-
tions.

• Analyze a recently in-
vented item, describ-
ing the human need
that prompted its in-
vention and the cur-
rent and potential so-
cial impacts of the
specific invention.

• Apply knowledge of
oceanography, meteo-
rology, geology and hu-
man anatomy to ex-
plain important
considerations that
need to be made for
construction of homes,
buildings and busi-
nesses in the United
States.

• Assess the impacts
that agricultural sci-
ence has had on meet-
ing human needs and
improving the qualify
of life.

B. Apply the use of ingenu-
ity and technological re-
sources to solve specific
societal needs and im-
prove the quality of life.
• Apply appropriate

tools, materials and
processes to solve
complex problems.

• Use knowledge of hu-
man abilities to de-
sign or modify tech-
nologies that extend
and enhance human
abilities.

• Apply appropriate
tools, materials and
processes to physical,
informational or
biotechnological sys-
tems to identify and
recommend solutions
to international prob-
lems.

• Apply knowledge of
agricultural science to
develop a solution
that will improve on a
human need or want.
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3.8. Science, Technology and Human Endeavors
3.8.4. GRADE 4 3.8.7. GRADE 7 3.8.10. GRADE 10 3.8.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maxi-
mum potential and to acquire the knowledge and skills needed to. . .
C. Know the pros and cons

of possible solutions to
scientific and technologi-
cal problems in society.
• Compare the positive

and negative expected
and unexpected im-
pacts of technological
change.

• Identify and discuss
examples of techno-
logical change in the
community that have
both positive and
negative impacts.

C. Identify the pros and
cons of applying techno-
logical and scientific so-
lutions to address prob-
lems and the effect upon
society.
• Describe the positive

and negative expected
and unexpected effects
of specific technologi-
cal developments.

• Describe ways technol-
ogy extends and en-
hances human abili-
ties.

C. Evaluate possibilities,
consequences and im-
pacts of scientific and
technological solutions.
• Relate scientific and

technological advance-
ments in terms of
cause and effect.

• Describe and evaluate
the impacts that fi-
nancial considerations
have had on specific
scientific and techno-
logical applications.

• Compare and contrast
potential solutions to
technological, social,
economic and environ-
mental problems.

• Analyze the impacts
on society of accepting
or rejecting scientific
and technological ad-
vances.

C. Evaluate the conse-
quences and impacts of
scientific and technologi-
cal solutions.
• Propose solutions to

specific scientific and
technological applica-
tions, identifying pos-
sible financial consid-
erations.

• Analyze scientific and
technological solutions
through the use of
risk/benefit analysis.

• Analyze and commu-
nicate the positive or
negative impacts that
a recent technological
invention had on soci-
ety.

• Evaluate and describe
potential impacts from
emerging technologies
and the consequences
of not keeping abreast
of technological ad-
vancements (e.g., as-
sessment alternatives,
risks, benefits, costs,
economic impacts, con-
straints).

IX. GLOSSARY
Allele: Any of a set of possible forms of a gene.
Biochemical
conversion:

The changing of organic matter into other chemical forms.

Biomass conversion: The changing of organic matter that has been produced by photosynthesis into useful liquid,
gas or fuel.

Biomedical
technology:

The application of health care theories to develop methods, products and tools to maintain or
improve homeostasis.

Biomes: A community of living organisms of a single major ecological region.
Biotechnology: The ways that humans apply biological concepts to produce products and provide services.
Carbon chemistry: The science of the composition, structure, properties and reactions of carbon based matter,

especially of atomic and molecular systems; sometimes referred to as organic chemistry.
Construction
technology:

The ways that humans build structures on sites.

Desalinization: To remove salts and other chemicals from sea or saline water.
Dichotomous: Divided or dividing into two parts or classifications.
Electronic
communication:

System for the transmission of information using electronic technology (e.g., digital cameras,
cellular telephones, Internet, television, fiber optics).

Embryology: The branch of biology dealing with the development of living things from fertilized egg to its
developed state.

Engineering: The application of scientific, physical, mechanical and mathematical principles to design
processes, products and structures that improve the quality of life.

Enzyme: A protein that increases the rate of a chemical reaction without being changed by the reaction;
an organic catalyst.
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Ergonomical: Of or relating to the design of equipment or devices to fit the human body’s control, position,
movement and environment.

Evolution: A process of change that explains why what we see today is different from what existed in the
past; it includes changes in the galaxies, stars, solar system, earth and life on earth. Biological
evolution is a change in hereditary characteristics of groups of organisms over the course of
generations.

Fact: Information that has been objectively verified.
Geologic hazard: A naturally occurring or man-made condition or phenomenon that presents a risk or is a

potential danger to life and property (e.g., landslides, floods, earthquakes, ground subsidence,
coastal and beach erosion, faulting, dam leakage and failure, mining disasters, pollution and
waste disposal, sinkholes).

Geologic map: A representation of a region on which is recorded earth information (e.g., the distribution,
nature and age relationships of rock units and the occurrences of structural features, mineral
deposits and fossil localities).

Hydrology: The scientific study of the properties, distribution and effects of water on the earth’s surface, in
the soil and underlying rocks and in the atmosphere.

Hypothesis: An assertion subject to verification or proof as a premise from which a conclusion is drawn.
Information
technology:

The technical means that humans create to store and transmit information.

Inquiry: A systematic process for using knowledge and skills to acquire and apply new knowledge.
Instructional
technology:

Any mechanical aid (including computer technology) used to assist in or enhance the process of
teaching and learning.

Law: Summarizing statement of observed experimental facts that has been tested many times and is
generally accepted as true.

Manufacturing
technology:

The ways that humans produce goods and products.

Mitosis: The sequential differentiation and segregation of replicated chromosomes in a cell’s nucleus
that precedes complete cell division.

Model: A description, analogy or a representation of something that helps us understand it better (e.g.,
a physical model, a conceptual model, a mathematical model).

Nova: A variable star that suddenly increases in brightness to several times its normal magnitude
and returns to its original appearance in a few weeks to several months or years.

Patterns: Repeated processes that are exhibited in a wide variety of ways; identifiable recurrences of the
element and/or the form.

Physical technology: The ways that humans construct, manufacture and transport products.
Radioactive isotope: An atom that gives off nuclear radiation and has the same number of protons (atomic number)

as another atom but a different number of neutrons.
Relationship between
science and
technology:

Science builds principles or theories while technology is the practical application of those
principles or theories.

Scale: Relates concepts and ideas to one another by some measurement (e.g., quantitative, numeral,
abstract, ideological); provides a measure of size and/or incremental change.

Science: Search for understanding the natural world using inquiry and experimentation.
System: A group of related objects that work together to achieve a desired result.

Open Loop system: A group of related objects that do not have feedback and cannot modify themselves.
Closed Loop system: A group of related objects that have feedback and can modify themselves.
Subsystem: A group of related objects that make up a larger system (e.g., automobiles have electrical

systems, fuel systems).
Technology
education:

The application of tools, materials, processes and systems to solve problems and extend human
capabilities.

Technological design
process:

Recognizing the problem, proposing a solution, implementing the solution, evaluating the
solution and communicating the problem, design and solution.

Theory: Systematically organized knowledge applicable in a relatively wide variety of circumstances;
especially, a system of assumptions, accepted principles and rules of procedure devised to
analyze, predict or otherwise explain the nature or behavior of a specified set of phenomena.

Theory of evolution: A theory that the various types of animals and plants have their origin in other preexisting
types and that the distinguishable differences are due to modification in successive generations.
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