Please Note: These minutes are pending Board approval.
Board of Education
Newtown, Connecticut

Minutes of the Board of Education meeting on September 1, 2015 at 7:00 p.m. in the council
chambers, 3 Primrose Street, Newtown, CT

K. Alexander, Chair J. Erardi

L. Roche, Vice Chair (absent) J. Evans Davila
K. Hamilton, Secretary R. Bienkowski
D. Leidlein 12 Staff

J. Vouros 30 Public

D. Freedman 2 Press

M. Ku

Mr. Alexander called the meeting to order at 7:10 p.m.

MOTION: Mrs. Leidlein moved that the Board of Education go into executive session to discuss
litigation and a teacher resignation and invited Dr. Erardi, Mrs. Evans Davila, and Attorney
Monte Frank. Mr. Freedman seconded. Motion passes unanimously.

Dr. Erardi joined the meeting at 7:17 p.m.

Item 1 — Executive Session

Executive session ended at 7:30 p.m.

Item 2 — Pledge of Allegiance

Item 3 — Celebration of Excellence

Dr. Erardi spoke about the Outstanding Comprehensive Developmental School Counseling
Program award received by the high school counseling department. Jenna Pelosi from the
Connecticut School Counselor Association spoke about the criteria for receiving this award.
Those present from the guidance department were Cathy Oster, Bret Nichols, Jan English, Sara
Brant, Lisa Kapitan and Jeff Tolson. Also acknowledged were Peg Ragaini and Kitty Latowicki
from the Career Center and Clare Francke support staff in the guidance office.

Mr. Alexander removed the minutes of August 18, 2015 from the consent agenda.

Item 4 — Consent Agenda

MOTION: Mrs. Ku moved that the Board of Education approve the consent agenda which
includes the updated roster of fall coaches and the correspondence report. Ms. Hamilton
seconded. Motion passes unanimously.

MOTION: Ms. Hamilton moved to approve the minutes of August 18, 2015. Mrs. Ku seconded.
Vote: 4 ayes, 2 abstained (Mr. Alexander, Mr. Vouros) Motion passes.

Item 5 — Public Participation

Aaron Cox, 33 Pond Brook Road, wanted the Board to go forward with the Hawley project on
the CIP as well as move forward with the Middle Gate project. The Board should put a
placeholder for these projects for the Board of Selectman and Board of Finance to consider.

Item 6 — Reports
Chair Report: Mr. Alexander said the Board of Finance wants us to produce a CIP by the end of
this month.
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Superintendent’s Report:

Dr. Erardi spoke about the letter being sent to parents regarding the arrangement with NYA as
the location for the schools to take students if there needs to be an evacuation. It would be the
primary parent-student reunification site.

He provided an enroliment update which showed as of August 27 we were down 146 students
although we were projected to lose 181 students. With out of district and preschool included,
we have 166 fewer students this year.

The Head O’Meadow PTA was selected as one of four Connecticut schools to receive national
recognition through the PTA Board. He sent a letter to the State regarding the late notification to
the districts regarding the school lunch program. Smarter Balanced Assessment data was
released to the media before being sent to superintendents.

Ms. Evans Davila spoke about the SBAC results which are just baseline data. She took a
comparison of our closest neighbors and the State of Connecticut and Newtown did well placing
third among these groups. Sandy Hook grade three ranked first in math and second in ELA
between our elementary schools.

Dr. Erardi spoke about convocation, the quiet opening of school and that Newtown High School
is ranked as one of the top in the nation. He welcomed back high school student Rilind Abazi
and he introduced Kayla Disibio. Kayla is captain of the field hockey team and mentioned some
of the events starting the year. Rilind mentioned the NEASC visit with the National Honor
Society helping during the visit. There was a petition with 419 names from last year who had
concerns regarding the dress code. His thought was for a group of students to meet with the
superintendent and principal.

Committee Reports:

Mr. Freedman said the CIP committee met last week and discussed the historical overview of
the Hawley project and CIP regulations. He provided handouts to the Board. They also had a
discussion with Mr. Bienkowski about the transfers and budget adjustments.

Ms. Hamilton said the policy meetings will start up again September 21.

Mrs. Ku said the Municipal Building Strategic Plan Advisory Committee discussed whether a
school will be turned over to the committee. They agreed that this discussion would not occur
until the Board of Education made a decision.

Dr. Erardi said the Climate & Culture Committee’s first meeting is August 27 with the same
membership as last year.

Item 7 — Old Business

Phase 6 of the Sandy Hook School Project:

MOTION: Ms. Hamilton moved that the Board approve Phase 6 of the Sandy Hook School
Project. Mr. Freedman seconded.

Geralyn Hoerauf told the Board that Phase 5 approval for furniture will be in November.
Phase 6 is playground equipment and and surfacing under the equipment.

Motion passes unanimously.
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Action on CIP:

MOTION: Mrs. Ku moved that the Board of Education approve the CIP as recommended by the
CIP subcommittee with the addition in year four of the boiler for Hawley School. Mrs. Leidlein
seconded.

Ms. Hamilton asked the cost for the boiler.

Mr. Faiella said it would be $1.5M.

Ms. Hamilton asked if he heard back from Bob Mitchell.

Mr. Faiella said Chuck Boos is currently on vacation and Mr. Mitchell wants to discuss it with
him. This number is a good placeholder. Phase 1 was completed 2012-13 in the 1948 building.
We need a boiler and piping for the 1921 building.

Mrs. Leidlein said we were going to look at the necessity of the air conditioning. Where are we
regarding air quality and temperature regulation? Is opening windows interfering with student
learning?

Mr. Faiella said carbon dioxide levels are fine but it's very hot on the second floor. The heating
piece is important. The air conditioning is in phase 6. The boiler is crucial and was pushed to
the end. We need to look at the phases.

Mrs. Leidlein asked about the Middle Gate project.

Mr. Faiella said that was in for next year. The gas company agreed to give us material to get
the lines in and the town will install them. Those boilers are antique from 1964. Also involved is
changing all lights to LED. We put the Hawley roof in our CIP last year as a priority.

Mr. Freedman asked if the Hawley School buildings could tie into the air conditioning in the
library and office.

Mr. Faiella said that was not possible.

Mr. Freedman asked what effect not having air conditioning has on teaching and learning.

Dr. Erardi said it was a difficult day at Hawley and the Middle School. It was 82 to 87 degrees in
some classes. There is no way to move air at Hawley but there are cooling stations in that
school.

Ms. Hamilton feels it would be beneficial to have a joint meeting with Pubic Building & Site for
their thoughts on moving the project.

Mrs. Ku wished we had more concrete numbers but was comfortable with adding the boiler.
She would prefer the larger number from the previous CIP.

Mrs. Leidlein is concerned that we are getting farther and farther behind on the maintenance of
our buildings.
Ms. Hamilton said the original goals of the project were to upgrade boilers and put in ventilation.

Mr. Alexander asked Mr. Faiella to get the financial information for the September 15 meeting.
Mrs. Ku agreed to put in the air conditioning.

Mr. Freedman was hesitant on the air conditioning but a ventilation system may solve a lot of
the problems. Air conditioning would only be used two months a year.

Mrs. Leidlein said that could be 8 to 10 weeks dealing with the heat.

MOTION: Mrs. Leidlein moved to table the original motion. Mr. Vouros seconded.
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Mrs. Ku said the Board of Finance has until October to move on the CIP. Maybe we should
request that month be changed. There also needs to be a way for the Board to get feedback
from the subcommittee. We could ask our subcommittee to look at how the Board of Education
CIP compares to other towns.

Ms. Hamilton said that is a question for the Board of Finance. We give them a piece to have on
their CIP.
Motion passes unanimously.

Amended Budget Adjustments:

MOTION: Ms. Hamilton moved to approve the amended 2015-2016 budget adjustments.

Mr. Freedman seconded.

Mr. Bienkowski said this is the same list with some modifications. The finance committee also
reviewed it. He removed the additional cost for the health coordinator. Most transfers are
related to personnel.

Motion passes unanimously.

Facility Study Committee:

Dr. Erardi asked for direction from the Board at the next meeting on the charge of the facility
study committee and what the committee would look like. After the enroliment report was
presented the Board wanted the work to continue by looking at our schools. The committee
was composed of site level administrators, cabinet members, Ms. Hamilton and Mrs. Ku. He
would be comfortable with more members.

Mr. Freedman asked if the facilities committee should be part of that committee.
Dr. Erardi said the Board should consider that for the next meeting.

NEASC Report:
Dr. Lorrie Rodrigue, high school principal and Amy Deeb, NEASC chair and social studies
teacher, gave the attached presentation on the NEASC accreditation process.

Ms. Hamilton asked to see the self-study reports.

Dr. Rodrigue stated they would be shared after the visit in October.

Mr. Vouros asked what it would mean if the high school was not accredited.

Dr. Rodrigue said some schools are put on probation which gives the schools time to look at
what they need to do to achieve accreditation before the next report. It's important for students
applying and getting accepted at colleges.

Mrs. Ku asked how this related to the district as a whole.
Dr. Rodrigue said the self-study fits in with the district standards.

Item 8 — New Business
First Read of High School Science Curricula:
Chris Canfield, science department chair, was available for questions regarding these courses.

Mrs. Leidlein asked the order for students to take these classes.
Mr. Canfield said IPES is for freshman, biology is for sophomores, chemistry is for juniors and
physics is for seniors.
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Mrs. Leidlein asked if it was a requirement for a student who is in honors math to go into honors
science and who decides on the placement.

Mr. Canfield said it was not required and teachers and guidance counselors decide on
placement but parents often make requests for upper level courses.

Mrs. Leidlein asked how a student is recommended to take biology instead of IPES.
Mr. Canfield said science placement is linked to the math taken to determine whether a student
could be successful in an advanced science course.

Mr. Vouros said we look at math being in sync with science. It is important for students and
parents to know this starting in fourth grade. We want everyone to understand how the math
and sciences mesh moving to the middle school.

Ms. Hamilton said there is still some difficulty if you want to move off a path. Once in a track in
fourth grade you are not encouraged to move from that track.

Mr. Alexander asked how the curriculum was decided.
Mr. Canfield said we follow state standards and what we believe is best.

Ms. Hamilton said the state standards seem pretty old.
Mr. Canfield said even though they were written a number of years ago the material is still
relevant.

Item 9 — Public Participation

Mike Brennan, 7 Fallen Leaf Lane, said that in June the board took steps to look at the
enroliment report and reevaluating all schools. He looks forward to the boards plans to take the
steps addressing facility and enrollment needs in our schools.

MOTION: Ms. Hamilton moved to adjourn. Mr. Vouros seconded. Motion passes unanimously.

Item 10 — Adjournment
The meeting adjourned at 10:02 p.m.

Respectfully Submitted:

Kathryn Hamilton
Secretary



NEWTOWN HIGH SCHOOL
FALL COACHES ROSTER 2015
UPDATED 8/27/15

NAME/STEP
SUSAN BRIDGES 3
CHERYL STENZ 3
MARC KENNEY 3

LAURA MCLEAN 3
MARY KATE FAHY 1
BRIAN NEUMEYER 3

MIKE DYER 3
TOM BRANT 3
TOM CZAPLINSKI 3
LISA BURBANK 3
CHRIS PEARSON 1
ROBERT GAUVIN 3
RYAN CUTLER 3

DOUG RUSSELL 3
CARL STRAIT 3
CHARLOTTE MANOS 2
STEPHANIE PAPROSKI 3
KATHY DAVEY 3
JEN HUETTNER 3
STEVE GEORGE 3
BOB PATTISON 3
[IAN SUTER 2

CARL PATERNOSTER 3

COREY FISHER 3
LISA IRVING

TYLER TARANTINO
JOHN MARCUCILI
NICK TARANTINO

MIKE KEARNS
***MATT PELLICONE
CAITLIN DELOHERY
LORI ROHRBACHER
HENRYK TERASZKIEWICZ
KELLY TERASZKIEWICZ
CHRIS HOAGLAND
RUSS DAVEY
SHANNON PAPROSKI

SPORT/COACH RETURNING OR NEW HIRE
CHEERLEADING--- RETURNING
DANCE TEAM----RETURNING
GIRLS SOCCER---- RETURNING
J.V. GIRLS SOCCER---RETURNING
FRESHMAN GIRLS SOCCER—NEW COACH
BOYS SOCCER----RETURNING
J.V.BOYS SOCCER----RETURNING
FRESHMAN BOYS SOCCER— RETURNING

GIRLS VOLLEYBALL----RETURNING
J.V. GIRLS VOLLEYBALL—FRESHMAN COACH LAST YEAR

FRESHMAN GIRLS VOLLEYBALL-NEW TEACHERAT THE HS
GIRLS SWIM----- RETURNING

ASST. GIRLS SWIM---RETURNING
GIRLS CROSS COUNTRY-- RETURNING
BOYS CROSS COUNTRY-- RETURNING
ASSISTANT CROSS COUNTRY-VOLUNTEER LAST YEAR
FIELD HOCKEY- RETURNING
J.V. FIELD HOCKEY—RETURNING
FRESHMAN FIELD HOCKEY— RETURNING
FOOTBALL----RETURNING
ASST. FOOTBALL----RETURNING

J.V. FOOTBALL-- RETURNING

FRESHMAN FOOTBALL-- RETURNING
FRESHMAN FOOTBALL---FORMER VOLUNTEER
DIVE COACH

FOOTBALL
FOOTBALL
FOOTBALL
FOOTBALL
FOOTBALL
CHEERLEADING
CHEERLEADING
VOLLEYBALL
VOLLEYBALL
BOYS SOCCER
FIELD HOCKEY
FIELD HOCKEY



BOE Communications Report, 9/1/2015
Kathy Hamilton, Board of Education Secretary

From Date Description

Melissa Mottola 8/18/2015  Bullying Prevention Enews

Ryan Blakely 8/18/2015  Scholarship Annoucement August 2015

Kinga Walsh 8/19/2015  Last night’s Board Meeting

Aaron Cox 8/19/2015  quick note of appology

Wolfgang W Halbig 8/22/2015  Watch your own Governor Malloy lie like a dog

Mary Burnham 8/24/2015  New post How can you defend play to your school
administrator

Mary E. Burnham 8/24/2015  From the Gesell Institute

Julia Conlin 8/25/2015  Head OMeadow Named National PTA School of
Excellence

Mary Burnham 8/27/2015  New post Madison Convocation Speaker Highlights

Need to Personalize Education for Students
Aaron Carlson 8/31/2015  Enrollment projections



Administrative Report

Tuesday, September 1*

1. School Safety (Attachment #1)
2. Back to School (attachment #2)
a. Enroliment
b. Staffing
¢. Opening Day
3. 2014-2015 Head O’ Meadow PTA National Recognition
4. SDE School Lunch Program (attachment #3)

5. Smarter Balanced Assessment Data

6. National Recognition — Newsweek — Newtown High Schol
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NEWTOWN PUBLIC SCHOOLS
3 PRIMROSE STREET
NEWTOWN, CT 06470

OFFICE OF THE SUPERINTENDENT BUSINESS OFFICE
(203) 426-7618

(203) 426-7620
FAX (203) 270-6199 FAX (203) 270-6110

September 1, 2015

Dear Parents and Guardians,

As part of the Newtown Public Schools continuous efforts to evaluate and enhance school
security and safety, several months ago the District Security Committee (DSSC), in conjunction
with the Superintendent’s Office and Director of Security, began identifying potential locations
in town that could be used to temporarily accommodate Newtown Public School students,
faculty, and staff in the unlikely event of a single or multi-campus evacuation. The location
would also serve as the primary student-parent reunification site. After careful consideration,
which included site visits and conversations with various property owners and property
managers, the DSSC determined that the most viable location was the Newtown Youth Academy
(NYA), located 4 Primrose Street, Newtown, Connecticut. The NYA facility is located on the
east side of the Fairfield Hills property, and is a short walk from the Municipal Center. The
facility can be fully secured when used as a campus evacuation/student-parent reunification
center, and contains more than adequate restroom facilities and parking.

Through the cooperation and generosity of the NYA Board of Directors, as well as its
management and staff, the Newtown Public Schools has secured the location as our primary
evacuation/student-parent reunification site. Our Director of Security, along with the Newtown
Police Department and All-Star Transportation, are currently working with representatives of
NYA in drafting a plan for transportation, intake, housing, and reunification of our students and
staff in the event of an emergency. Students will always be under the care, custody, and
responsibility of school personnel familiar to them. The plan will be completed and in place
prior to the beginning of the upcoming 2015-2016 school year.

I truly hope the need to use the NYA in this capacity never arises, but I wanted to make parents,
guardians, and students aware of the facility and our availability to use it if necessary.

If you have any questions regarding emergency preparcdness and responsc in the Newtown
Public Schools, please don’t hesitate to contact Mark Pompano, Director of Security, Central

Office, at (203) 270-6131.

Y.

Dr. Joseph V. Erardi, Jr.
Superintendent



Enroliment Update — Newtown Public Schools - Elementary

June 17, 2015 August 27, 2015

Head O’ Meadow 316 297 -19

(Projected 311)
Hawley 332 324 -8

(Projected 301)
Middle Gate 384 362 -22

(Projected 366)
Sandy Hook 366 340 -26

(Projected 343)
Total 1,398 1,323 -75

(Projected 1,321)

Reed Intermediate School / Middle School / High School

June 17, 2015 August 27, 2015

RIS 734 702 -32

(Projected 684)
Middle School 829 814 -15

(Projected 813)
High School 1,713 1,689 -24

(Projected 1,676)
Total 3,276 3,205 -71

(Projected 3,173)
K-12 Actual (6/17/15) (8/27/15) Projection

4,674 4,528 (146) 4,494

Analysis = Projected loss of 180 students results in actual decline 146 students
Pre—-K 53 33
Out - District 36 36

Total 4,763 4,597 (-166)
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NEWTOWN PUBLIC SCHOOLS
3 PRIMROSE STREET
NEWTOWN, CT 06470

OFFICE OF THE SUPERINTENDENT BUSINESS OFFICE
(203) 426-7618

(203) 426-7620
FAX (203) 270-6199 FAX (203) 270-6110

August 27,2015

Ms. Fionnuala Brown, RD

Associate Education Consultant

Connecticut State Department of Education

Office of Student Supports and Organizational Effectiveness
Bureau of Health/Nutrition, Family Services and Adult Education
25 Industrial Drive

Middletown, CT 06457-1543

Dear Fionnuala;

Thank you for the most recent update to Newtown schools pertaining to the School Lunch
Program. On Tuesday, August 18, the Board of Education had a detailed and lengthy
conversation about school lunch and struggled with the delayed state notification to the district;
thus, the feeling that an eleventh hour decision needed to be made that should have been

addressed months earlier.
I write to you hoping to be part of the solution.

I am fortunate to be one of twenty superintendents across the country on the AASA Executive
Board that directly looks to influence federal statute pertaining to public schools. It appears that
the federal legislation around school lunch is at best challenging in all states.

[ offer to you my time and connection if you would like to meet with me so I can fully
understand the frustrations that your office must deal with each day.

. Joseph V. Erardi, Jr.
Superintendent of Schools



ELIGIBLE

CT State Project #097-0114N

Sandy Hook Elementary School - 12 Dickinson Drive, Newtown
Phase 6 - Playground Equipment

G20 Site Improvement

SUBTOTAL
Contingency

TOTAL

G2040 Slte Development

PreK Playground Structure
K-1st Playground Structure
Sand Table

Chatter Noodle

Drop Shot

Caterpillar Tunnel

3-Bay Swing Set

Grade 2-4 Playground Structure
4-Bay Swing Set

Poured in Place Safety Surfacing
Installation Services
G2040 Slte Development

ELIGIBLE
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1ls
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8/15/2015

31,098
35,564
2,242
1,639
1,064
5,795
3,726
74,162
4,152

184,102
80,378
423,922
423,922
423,922
33,913.76

457,836



Date:
Job:
Location:

Salesman:

Attention:

M.E. O’Brien & Sons, Inc.

93 West Street — P.O. Box 650 / Medfield, MA 02052
Phone: 508-359-4200 / Fax: 508-359-2817

SDO CERTIFIED WBE (MA ONLY)

VS

June 16, 2015
Sandy Hook Elementary School
Newtown, CT

Page 1 of 2

Peter C. Wallace, CPSI / Phone: 203-805-4325 / Fax: 203-805-4265

Peter_Wallace @obrienandsons.com

Cynthia Jensen —~ Richter Cegan / cjensen@richtercegan.com

We are pleased to offer our quotation on the following for the above subject job:

CT STATE CONTRACING PRICING - CONTRACT #14PSX0154

QTY

DESCRIPTION
(2015 Pricing)

PreK Structure

#182502 Welcome Sign, 2-5 years

K-1% Grade Structure

#182503A Welcome Sign, 2-5 years

#136233A Elevated Sand Table

#158106A Chatter Noodle

#100042A Drop Shot

#769733 Caterpillar Tunnel

Single Post Swing Set, 8’-high, 3 bays, 5 belt seats, 1 ADA

molded bucket seat with harness
Grades 2-4 Play Area

1 PlayBooster Structure

1 5000 Series Swing Set, 8’-high, 4 bays, 7 belt seats, 1 ADA
molded bucket seat with harness

1 #182503C Welcome Sign, 5-12 year

Total All LSI Equipment Furnished and Delivered

PlayBound Poured-In-Place Safety Surfacing

Materials and installation

100% color, aliphatic binder is included

PreK-1% grade swing area, 1,825 sq/ft @ 3-1/2” thick
PreK-1% grade structure area, 3,025 sq/ft @ 1-3/4” thick
2"_4" grade structure/swing area, 6,600 sq/ft @ 3-1/2” thick
Quote includes minor graphic work. If graphics are extensive
a re-quote may be required.

Re: Sandy Hook Elementary School

TOTAL

$31,098.00
No Charge
$35,564.00
No Charge
$2,242.00
$1,639.00
$1,064.00
$5,795.00
$3,726.00

$74,162.00
$4,152.00
No Charge

$159,442.00

$184,102.00

Page 2 of 2



Newtown, CT
June 16, 2015

QTY DESCRIPTION TOTAL
Installation Services: $75,595.00
® Receive/off-load equipment delivery
¢ Lay out and augur holes
e Erect LSI equipment, pour concrete footers
® Re-compact stone base in preparation for rubber surfacing
® Prevailing wage rates apply
* Site excavation, processed stone sub-base/drainage is by

others 2016 pricing: ~ $4,783
Total Project Price $423,922.00
**PLEASE READ - — PLEASE READ*#*

POURED-IN-PLACE NOTES:

R0
L0

O
L4

9
L4

If 100% color or 50% color/50% black is quoted, red will be an additional charge.

Does not include aliphatic binder (yellow inhibitor) necessary with the following colors: dark &
light gray, blue, teal and pearl.

If installation is included please note the following:

Prevailing wages are included. Installation is to take place over a prepared sub-base by

others. Installation lead-time is to be determined and is weather dependent. Site

security is the responsibility of the owner/contractor until product is cured.

Owner/Contractor is responsible for quantity confirmation. Any changes to quantity

may impact price quoted.

ADDITIONAL NOTES:

Contractor/Customer is responsible for quantity, color, and product confirmation.

Prices based on quantities listed. Any change to quantities may impact prices quoted.

M.E. O’Brien & Sons is NOT responsible for plan take-offs. All quantities, square footages,
thicknesses, etc. are the responsibility of the purchaser. Confirm and double check quantities
quoted. It is the responsibility of the purchaser to approve/purchase items “per plan”.

Prices are quoted for 2015, are firm for 30 days only and are subject to review thereafter.
Prices are for materials only unless otherwise noted. Prices do NOT include sales tax.

If installation is included, ML.E. O’Brien & Sons is NOT responsible for buried underground
hazards including, but not limited to: ledge, unsuitable bearing soils, unmarked utilities,
boulders, construction debris and any other conditions beyond our control. Additional cost will
be required to rectify these situations.

Standard manufacturer's design, colors, specifications, and construction apply.

Retainage does not apply.

Returns must be made within 30 calendar days of receipt of order. Customer is responsible for
re-stocking fee plus shipping charges (to and from) for all returned items. Poured-In-Place is
NOT returnable.

Our terms are: to be arranged.

Allow 4 to 6 weeks for delivery of materials after receipt of order and architectural approval if
required. Installation to take place as soon as possible after receipt of materials and according to
installer’s schedule.

If we can be of further assistance please do not hesitate to contact us. Thank you!



3 Primrose Street
Newtown, CT 06470
Tel (203) 270-4201
3) 270-4311

TOWN OF NEWTOWN
PUBLIC BUILDING AND SITE COMMISSION

August 24, 2015

The following motions will be presented to the Public Building and Site Commission for discussion
and approval at the scheduled meeting to be held on August 25, 2015.

MOTION TO ACCEPT THE SANDY HOOK ELEMENTARY SCHOOL PHASE 6
PLAYGROUND EQUIPMENT CONSTRUCTION DOCUMENTS FOR SUBMISSION
TO THE STATE OF CONNECTICUT OFFICE OF SCHOOL FACILITIES

The Construction Documents for the ‘Town of Newtown, Sandy Hook School,
dated August 11, 2015 for the State of Connecticut Project Number 097-0114N, Phase 6 of 6, as
prepated by Svigals+Partners be accepted by the Public Building and Site Commission, acting as
the School Building Committee for submission to the State of Connecticut Office of School
Facilities for review and approval, for the putpose of allowing this phase of the project to be
released for procurement.

The construction documents encompass 19 drawings and the associated specifications
Volume 1, Phase 6 of 6, all dated August 11, ZOIS@QW\

MOTION TO ACCEPT THE SANDY HOOK ELEMENTARY SCHOOL PHASE 6
PLAYGROUND EQUIPMENT COST ESTIMATE FOR SUBMISSION
TO THE STATE OF CONNECTICUT OFFICE OF SCHOOL FACILITIES

.....

11, 2015, for the State of Connecticut Project Numbet 097-0114N, Phase 6 of 6, as prepared by
STV|DPM and M, E . O’Brien & Sons, Inc. of Medfield MA, pages 1 through 3 inclusive, be
accepted by the Public Building and Site Commission, acting as the School Building Committee
for submission to the State of Connecticut Office of School Facilities for their review and

approvaé.& N\



2016-17

NEWTOWN BOARD OF EDUCATION For Board Discussion
SUMMARY - CAPITAL IMPROVEMENT PLAN Tentative as of 8/4/15
2016/17 TO 2020/21

- Yearl Year 2 Year 3 Year 4 Year 5
| underway
CIP ltem # Location Description of Project 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 TOTALS
3 Hawley Elem. Roof replacement 1948 and 1997 sections $800,000
$800,000
* Sandy Hook Elem Design, engineering & construction ($49,250,000)
6 Middle Gate Elem Roof replacement 1964 and 1992 sections $1,500,000
2 Middle Gate Elem Replace original 1964 boiler and lighting upgrade $475,000
$1,975,000
4 Middle School Phase 0 - Professional Services $100,000
4 Middle School Phase | - New boilers and re-piping $2,100,000
5 Middle School Phase Il - Ventilation renovations $4,805,000
$7,005,000
* High School Auditorium; ADA code, replace duct work, $3,600,000
lighting, seating, rigging, fire sprinkler system
1 High School Restoration of roof with replacement of lobby roof $1,402,500
7 High School Replace/restore football turf field $1,000,000
$2,402,500
TOTAL COSTS OF ALL PROJECTS $52,850,000; $1,877,500 $3,000,000 $4,805,000 $1,500,000 $1,000,000] $12,182,500
TOTAL TO BE BONDED $1,877,500 $3,000,000 $4,805,000 $1,500,000 $1,000,000] $12,182,500
School Building Grant Eligible $534,000:** $272,000 $510,000 $782,000

Shading represents items new to the plan

*Funding provided by the State of Connecticut. This project will not be bonded locally and will not impact Newtown's budget or tax rate.

**Code grant eligibility on total project costs.

Eligibility for project inclusion on the CIP is that the cost must exceed 0.25% of the Town Budget, $111,730,513. For 2015-16 the threshold is $279,326.

8/11/2015



ANAGEM

Newtown Public School District, Capital Projects
Public Building & Site Commission March 25, 2014

ANNUAL COMPILATION OF DISTRICT PROJECTS (or periodically, as to be determined)
* Meet with District Director of Facilities (DF), Superintendent and BOE
o Receive/review list of potential renovation projects
o Prior to this meeting, DF to have received from each school a list of proposed
renovation projects; DF to have conducted site visit to confirm work requested
o DFand PB&SC to collaborate on determining priority list and integrated timeline
PB&SC finalizes list of projects for preliminary review and authorization to proceed

PRE-APPROVAL PLANNING FOR EACH PROJECT
* PB&SCestablishes Scope of Work for each project
o Conduct on-site assessment, mtgs with building staff
Receive copies of all previous documentation
Meet with principal and/or custodial staff
o Create written narrative and determine all consultants and trades necessary to
implement work
* PBR&SCestablishes preliminary Budget for each project
o Create high/low budget
o Create cash flow analysis
PB&SC establishes Timeline for each project, through close-out
o Create integrated timeline for all proposed projects

PRELIMINARY APPROVALS
* Review scope and budgets with Director of Facilities, Superintendent and BOE
* Approve scope and budgets
* Present plan and budget to Director of Finance, Superintendent and/or BOE as required

PROJECT BIDDING AND AWARD
¢ Depending on the type of individual project, PB&SC to
o Forlarger, more complex projects that require professional services (architects,
engineering, etc.) — Develop RFPs for services and identify short list of potential
consultants (Project Type A)
o For projects requiring only product procurement — Develop RFPs for soliciting product
price quotes and identify potential product manufacturers or distributors (Type B)
o For minor renovation projects with clearly defined scope or for the construction of
Project Type A above ~ Develop RFPs for construction bidding and identify short list of
contractors pre-qualified for town projects (Type C)
¢ PB&SCtoissue RFPs
¢ PB&SCto manage receipt of RFP responses



Issue any clarifications or addendum

o
o Conduct pre-bid walk-thrus as needed

© Review responses for compliance with RFP requirements

o Tabulate and level price proposals

© Make recommendation to the Purchasing Agent for contract award

PB&SC will work with the Purchasing Agent and/or Attorney regarding form of contract award

PROJECT IMPLEMENTATION
Project Type A — Professional Services
® Monitor and coordinate the work of all consultants
o Establish project schedule and deliverables
o Facilitate communications with school and district staff
o Report periodic progress to PB&SC
¢ Ensure involvement of Director of Facilities in all decisions and reports
* Manage communications and presentations to the Superintendent and/or BOE, as appropriate
¢ Review and recommend approval of all invoices
At the conclusion of any design/planning phase, and upon approval by the District, begin Project
Type C tasks as outlined below

Project Type B ~ Product Procurement
Confirm documentation for products and pricing and make recommendation to the District

Purchasing Agent for issuance of Purchase Orders
Track all costs and review against approved budget
* Manage communications with the Director of Facilities, Superintendent and/or school staff, as
appropriate
Establish delivery and installation schedule and coordinate with District Facilities
* Review and recommend approval of all delivery documentation and invoices

* Report periodic progress

Project Type C — Construction/Renovation
* Perform scope review meetings with District Facilities and awarded contractor

Establish project timeline with the contractor and monitor critical path and project deadlines

* Trackall costs and review against approved budget

¢ Manage communications with the Director of Facilities, Superintendent and/or school staff, as
appropriate

¢ Participate in project punchlist activities and project close-out together with District Facilities
Review and recommend approval of all requisitions

* Report periodic progress to the BOE

Participate in project close-outs as required

All Projects
* Manage integrated project scheduling for all projects during a given period
¢ Provide continuous budget tracking and analysis for all projects, including cash flow projections



3 Primrose Street
Newtown, CT 06470
Tel (203) 270-4201

TOWN OF NEWTOWN
PUBLIC BUILDING AND SITE COMMISSION
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Periodically, the Director of Facilities for the Newtown Publi
school, a list of potential capital improvement or renovation
improvement projects are implemented, the Public Building
role to support School District staff and liaison with the BOE.

¢ School District will receive (or solicit) from each
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For all projects, the PB&SC will approve RFPs for release after review by the Town / District Purchasing Agents. On
behalf of the PB&SC, the PM will manage the RFP process by issuing any clarifications or addendum, conducting
pre-bid walk-thrus, and reviewing RFP responses for compliance with RFP requirements. The PM will tabulate and
level all price proposals and will make a recommendation to PB&SC and Town / District Purchasing Agents as to
contract award. Once the PB&SC has approved the award, the PM will work with the Town / District Purchasing
Agents and Attorney regarding form of contract award and notification.

During the subsequent Implementation Phase for each project, the PB&SC would provide the following oversight:
Project Type A — Professional Services
* Monitor and coordinate the work of all consultants
o Establish a project schedule and identify deliverables
o Ensure communications with schoo! and district staff
o Report periodic progress
® Ensure involvement of the Director of Facilities in all decisions and reports
* Provide reports and presentations to the Superintendent and/or BOE, as appropriate

¢ Review and recommend approval of all consultant invoices

Project Type B ~ Product Procurement
¢ Confirm documentation for product pricing and make recommendation to the District Purchasing Agent
for issuance of Purchase Orders
Track all costs and review against approved budget
*  Establish delivery and installation schedule and coordinate with District Facilities
® Review and recommend approval of invoices

Project Type C— Construction/Renovation

* Coordinate scope review meetings with awarded contractor

Establish project timeline with the contractor and monitor critical path and project deadlines
* Trackall costs and review against approved budget
* Participate in project punchlist activities and project close-out together with District Facilities
® Review and recommend approval of all requisitions

During all phase of each project the PB&SC will work closely with the District Director of Facilities to ensure
compliance with all District policies and standards. All project documentation will be submitted to and reviewed
by district staff as appropriate and all final decisions regarding contractual issues and payment approvals will
reside with the District. All services provided to the District by the PB&SC will be completed in a manner that
augments District staff efforts and facilitates successful project implementation. :



Board of Education -4- August 17, 2010

Middle School Roof Update:
Mr. Faiella said there have been no changes. The Public Building and Site ission
will interview and pick the architect.

Mrs. Fetchick said Bob Edwards and Tom Catalina have been invited to attend the
combined CIP/Facilities Committee meetings. Mr. Edwards seemed hopeful to work a
schedule with a start date of April 1. They will meet with the three architects this Friday
and then on the 31% to make a selection. A former middle school teacher and Donna
Culbert attended a meeting for information on the middie school roof and thought a letter
should be sent to staff and parents to inform them on what we plan to do and the
Superintendent has agreed to do so. |

i

P Discussion and Possible Action:

rs over
Mr. Nanavaty said we may get a more favorable price on the HVAC work for Hawley,
Middle Gate and Sandy Hook if we bid for all three projects. He asked if the Board
would consider amending this in the future if we get a favorable bid price.

Mrs. Fetch aid that would be left up to the bus office to ide. | ymo
recommen bidding the boiler phase 1 and 2 to r and ph 3se

Dr. Robinson said the middle school numbers were from Fletcher Thompson. There are
upgrades for the cafeteria but old estimates would have to be re-estimated. She wouid
like the science rooms updated and some work done in the media center.

MOTION: Mrs. Bittman moved to accept the CIP dated August 13, 2010 as
Mr. Nanavaty seconded. Vote: 7 ayes

MOTION: Mr. Nanavaty moved to approve the year-end financial report dated 30
2010. Mrs. Bittman seconded.

Mr. Nanavaty asked if we purchased Enos for the high school for $55,762. .
Mr. Bienkowski said the motion at the June meeting was to purchase SmartBoards for

Reed and Enos for the high school.

Mr. Nanavaty asked if we returned $100,000 to the Town and kept the rest. .
Mr. Bienkowski said we will return $155,762 and will take the $100,000 into a reserve for

the Board of Education.

The Board agreed on having a report on thi; year's budget before work begins on next
year's budget which would include each line item. '

Mr. Bienkowski said that when we start to work on the 2011-2012 budget we wiil have all

the expenditures the previous budget. The budget in the book includes transfers

made up to Dec. :

Vote: 7 ayes '
(continued)

The Strategic Plan Update was postponed until the next meeting
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NEW REQUEST

PRIOR YEAR PROJECT X
item# 1 PRIOR YR REJECTED
Board of Education Hawley HVAC Renovations - Design
LOCATION: Hawley Elementary School
Englneering Fees 848 Bullding and 1921 Boiler Install ducted ventllation
cooling. Provida for energy efficlency with minimum nolse, sized for AC
boller for and clvil trades
2011 - 2012 7 9 months 26 to 30 vears

improve ventllation for fresh air described In both the Climate Control Committee Report (8/12/2008) and testing
by Brooks Environmental Consulting in 2010. To replace aging equipment at the end of its useful life with
gnergy efficlent technology contrailed systems, including certaln alr conditioning components for recommended

levels.
to make
YES (X) no(x) [ ]
ARCHITECTURAL & ENGINEERING Note: As your project gets closer
CONSTRUCTION MANAGER to the start date; more attention
GENERAL CONSTRUCTION will be ngcessary when estimating
EQUIPMENT & FURNITURE project costs.
INFRASTRUCTURE
OTHER
TOTAL ESTIMATED COST 3 (A)
Woetzel, CES 12/18/2009
AMOUNT COMMENT
NEW STAFF REQUIREMENTS
OPERATING AND MAINT COSTS ‘ventllation requires more heat;
reduce costs.

OTHER COSTS

BONDING

GRANTS

OTHER

350,000 (A) TOTALS PROVE

HEAD/MANAGER NAME: Bienkowskl



ITEM/PROJECT DESCRIPTION:  Hawley School HYAC Renovatlons

project includes:
Replace ane boller in the 1948 bullding and convert 1921 bollers from steam to hot water.
Installation of a ducted ventilation system to provide fresh air using an energy managenfent system
Ducting will be appropriately sized to meet all heating and cooling requirements
Replace steam heating systems with hot water heating systams
Provlde Indlvidual temperaturs control In classrooms

Provide air conditioning throughout the building as needed
Install energy efficient direct digital control (DDC) temperatura control systems. DDG system also aids in

reducing maintenance.

improve Indoor alr quality
Provide mechanical ventilation via air handling unlts versus natural ventilation through open windows. The

1921 saction of the building is particularly subject to nolse and dust from Church Hill Road when windows
are open,

\

order to accommodate the HVAC renovations there are extansive renovatlons to the electrical systems,
lighting, power and fire alarms.

PURPOSE & JUSTIFICATION: Hawtay Elementary School

o e CONTINUED-—-—-
purpose of this project Is to comply with current building recommendations for fresh aif exchange and

In classrooms and to replace aging equipment which exceeds Its useful Iife.
in three sections, 1921, 1948 and 1997, this facllity is currently heated by two boller plants, The 1921
Is served by two steam boiler and the 1997 saction Is served by one hot water bollar which is located
the 1948 boilsr room. The 1948 sactlon has old cast iron radiators, while the 1821 sectién has been largely
to fin-tube heaters. Problems with poor temperature control capabliities and long system-response
for temperature regulation create many rooms that are either too cold or too hot during the winter season.
steam bollers In the 1821 section are relatively new (1993), but the 948 section Is opgrating with the original
aquipment and Is coming to the end of Its useful life. The hot water boller was installed In 1897. Mechanical
exlsts In all rooms, but requires windows to be opened to provide *make-up® or fresh alr. This Is
particular problem In the 921 portion, where road noise and auto/truck emissions are lnﬁ’bduced to the class-
when windows are opened. The 1997 section has some alr-conditioned spaces, but the addltion has
classrooms that are not air-conditioned. Tha computer room, nurse's room, library, gym and office are alr-



NEW REQUEST
PRIOR YEAR PROJECT X
PRIOR YR REJECTED

Board of Educalion Hawley HVAC Rencvations - Phase |

PRIORITY: URGENT LOCATION; Schoal

new hot water system Including coneolldating boller reoms. Remove existing steam bollers and piping distributlon.
Provide new high efficiency condensing boller, pumps, pipe distribution, healing elements, etc. New temperalure controls

1310 28 to 30 vears
COMPLETE:

o replace aging equipment at the end of Its useful life with energy afficlent technology controlled systems
the end of its useful ife with energy efficlent tachnology controlled systems

| = Boller / Electrical

make
YEs (X) No(x) [ ]
ARCHITECTURAL & ENGINEERING Note: As your project gets closer
CONSTRUCTION MANAGER to the start date; more attention
GENERAL CONSTRUCTION 3,000,000 wiil be necessary when estimating
EQUIPMENT & FURNITURE project costs,
INFRASTRUCTURE
OTHER
TOTAL ESTIMATED COST 3,000,000 (A)
Brlan Wetzel, CES 12/18/2009
ANMOUNT

NEW STAFF REQUIREMENTS
OPERATING AND MAINT COSTS 2.500 ventllation more heat;
OTHER COSTS

BONDING

GRANTS

OTHER

3,000,000 (A) TOTALS PROVE

DEPT HEAD/MANAGER NAME:

SIGNATURE:



ITEWPROJECT DESCRIPTION: Hawlay Elementary School HYAC Renovations

~=mCONTINUED-~~ project Includes:
Replace one boller In the 1848 bullding and convert 1921 boilers from steam to hot water.
Instaliation of a ducted ventliation systern 1o provide both heating and cooling to be thermostalically controlled
using an energy managemenl system
Ducting wliil be appropriately sized to mest all heating and oooling requirements
Replaca steam heating systems with hot water heating systems
Provide individual temperature control In classrooms
Provide alr conditioning thraughout the building
Install energy efficlant direct digital control (DDC) temperalure contro! systems. DDC system also aids in
reducing malntenance.
Improve Indoor alr quality
Provide mechanical ventllation vla alr handling units versus nalural ventllation through open windows. The
1921 section of the bullding is particularly subleot to nolse and dust from Church Street when windows

are open.

order to accommodate the HVAC renovations there are extenslve renovations 1o the elactrical systems,
lighting, power and fire alarms.

PURPOSE & JUSTIFICATION: Elementary School
—----CONTINUED—— purpose of this project |s to comply with current bullding code requirements for fresh air exchange and

In classrooms and to replace aging equipment which exceeds its useful life.

in three sectlons, 1921, 1948 and 1997, thls faciilty is currently heated by iwo boller plants. The 1921
is served by two steam boiler and the 1897 sectlon is served by one hot water boller which is located
tha 1948 boller room. The 1948 section has old cast Iron radiators, while the 1921 sectlon has bean largsly
upgraded to fin-tube heaters. Problems with poor temperature control capabilitles and long system-response
for temperature regulation create many rooms that are elther too cold or too hot during the winter season.
steam bollers in the 1921 sactlon ere relatively new (1993), but the 1948 sectlon Is opserating with the original
and Is coming te the end of its useful life. The hot water boller was installed in 1987. Mechanical
axists In all rcoms, but requires windows to bs opsned to provide “make-up® or fresh alr. Thigls
panticular problem In the 1921 poriion, where road nolse and auta/truck emissions are Introduced to the class-
when windows are opened. The 1897 section has soms alr-conditioned spaces, but the addition has
classrooms that are not alr-conditioned. The computer room, nurse's room, library, gym and office are alr-



NEW REQUEST
PRIOR YEAR PROJECT X
PRIOR YR REJECTED

Board of Educatlon Hawley HVAC Renovations - Phase Il

PRIORITY: URGENT LOCATION:

dadicated outside alr ventllatlon systems including equlpment, ductwork, plping, electrical power and controls.
cellings, permansent light fixtures, fire alearm devices and other celling mounted devices. Create gonditioned

1621 sectlon
4 13t0 18 26 10 30 vears
COMPLETE:

1l Ventilation System - To provide ventliation which will Improve alr quallty conditions as described
in both the Climate Control Committea Reporl {8/12/2003) and testing dene by Brooks Environmental Consuiting in 2010

recommended comfort levels.

and
YES (X) > No(x) [ ]

ARCHITECTURAL & ENGINEERING Nots; As your project gets closer
CONSTRUCTION MANAGER 1o the start date; mors altention
GENERAL CONSTRUCTION 2,200,000 wlll be necessary when estimating
EQUIPMENT & FURNITURE project costs.
INFRASTRUCTURE
OTHER
TOTAL ESTIMATED COST 2,200,000 (A)

Wetzel, CES 12/18/2009

AMOUNT, COMMENT
NEW STAFF REQUIREMENTS
OPERATING AND MAINT COSTS 9,500 Increased ventilation requires more heat;
reduce
OTHER COSTS
BONDING
GRANTS
OTHER
22 (A) TOTALS PROVE

HEAD/MANAGER NAME:



ITEM/PROJECT DESCRIPTION: Elementary Schoal HVAC Renovations
——-CONTINUED.— praject Includes:

Replace one baller in the 1948 bullding and convert 1921 bollers from steam to hot water.
Installation of a ducted vantllation system to provide both heating and cooling to be tharmostalically contralied
using an energy management system
Ducting will ba appropriately sized to meet all heating and cooling requirements
Raplace steam heatlng systems with hat water heating systems
Provide Individual temperature control In classrooms

ar oo g  ughout the bul
nergy d digital control temperature control systems. DDC system also alds in
reducing malntenance. ‘

atlon via alr handiing units versus netural ventliation through open windows. The
1921 section of the building s partioularly subject to noise and dust fram Church Street when windows

are open.

order to accommodate the HVAC ranavations thers are exiensive renovallons to the electrical systems,
lighting, power and fire alarms,

PURPOSE & JUSTIFICATION: Elementary Scheol
~--—CONTINUED——~ purposa of this project is to comply with cutrent bullding code requirements for fresh alf exchange and

in classrooms and to replace aging equipment which exceeds its useful life.

in three sections, 1921, 1948 and 1997, this facllity Is currently heated by two boller plants. The 1921
is served by two steam boller and the 1997 section Is served by one hot waler boller which is located
the 1948 boller room. The 1948 saction has old cast Iron radiators, while the 1821 section has been largely
to fintube heaters. Ptoblems with poor temperature control capsbliities and long system-tesponse
for temperature regulation create meny rcoms that ars elther too cold or too hot during the winter season.
The steam bollers In the 1921 section are relatively new (1993), but the 1948 section s oparating with the originel
and Is coming to the end of lis useful {lfe. The hot water boiler was installed in 1997. Mechanlcal
axdsts In all rooms, bui requires windows 1o be opened to provide "meke-up" oF fresh alr. Thisis
particular problem In the 1821 portton, whera road nolse and auto/truck emisslons are introduced to the class-
whan windaws are opened. The 1997 section some &lr-conditioned spaces, but the addition
classrooms thal are not alr-conditfoned. The computer room, nursa's room, ilbrary, gym and office are alr-



NEW
PRIOR YEAR PROJECT X
PRIOR YR REJECTED

Board of Education Hawley HVAC Renovatlons - Phase lil
ERIOAITY; ' URGENT LOCATION:
TEM/PROJECT DESCRIPTION: "ductless VRF type unlts including combined condensing unlts outslde and refrigerant plping as neaded.

electrical power to equipment.

PROJECT FISCAL YEAR START: TO 18 months LIFE: 26 to 30 vears
COMPLETE:
PURPOSE & JUSTIFICATION: Phase lll = Systems Air - provide alr-conditioning as needed due to road nolse levels and classroom
lovels.

ALTERNATIVES TO REQUEST: and

APPROVAL OR REVIEW OF OTHER GOVERNMENTAL AGENCIES REQUIRED? YES (X) NO(X)

AGENCY NAME(S):

ESTIMATED COST:
ARCHITECTURAL & ENGINEERING Note: As your project gets closer
CONSTRUCTION MANAGER to the start date; more attentlon
GENERAL CONSTRUCTION 1,600,000 wiil be necessary when estimating
EQUIPMENT & FURNITURE ) project costs.
INFRASTRUCTURE
OTHER
TOTAL ESTIMATED COST 1,800,000 (A)

BASIS FOR OR SOURCE OF ESTIMATE:
Wetzel, CES 8/2009

ESTIMATED EFFECT OF PROJECT ON OPERATING BUDGET: AMOUNT

NEW STAFF REQUIREMENTS

OPERATING AND MAINT COSTS réquires more heal;

OTHER COSTS

FINANCING PLAN:
BONDING

GRANTS

OTHER
(A) TOTALS PROVE

DEPT HEAD/MANAGER NAME:



ITEM/PROJECT DESCRIPTION:
<—-CONTINUED=-~—

PURPOSE & JUSTIFICATION:
—-CONTINUED-~—~

Hawlsy Elementary School HVAC Renovatlons
project Includes:
Replaoe one boller In the 1948 bullding and convert 1821 bollers from steam 1o hot water,
Instaliation of a ducted ventllation system to provlde both heating and cooling to be thermostatically controlled
using an energy managemant system
Ducting will be appropriately sized to mest all heating and coaling requirements
Replacs steam heating systems with hot water hsallng systems
Provide indlvidual temperaturs control In classrooms

Provide alr conditioning throughout the bullding
Install energy efficlent direct digital control (DDC}) temperaturs control systermns. DDC system also alds In

reducing maintenance.
Improve indoor air quality
Pravide mechanical ventilation via alr handling units versus natural ventilation through open windows. The

1921 section of the bullding Is particularly sublect to nolse and dust from Church Streat when windaws
are open.

order to accommodale the HVAC renovations there are extensive renovations to the slectrical systems,
lighting, power and fire alarms.

Elementaty School
purpose of this project is to comply with current building code requirements for fresh alr exchange and

in classrooms and to replace aglng equipment which exceeds its useful life.

In three sectlons, 1921, 1948 and 1997, this facilily is currently heated by two boller plants. The 1821
is served by iwo steam boller and the 1987 section Is served by one hot water boller which is located
In the 1948 boller rcom. The 1948 sectlon has old cast Iron radiators, while the 1921 section has been largely
to fin-tube heaters. Problems with poor temparature control capabilities and long system-tesponse
for temperature regulation create many rooms that are efther too cold or oo hot during the winter season,

steam bollers in the 1821 sectlon are relatively new (1993), but the 1948 section is operating with the origlnal

and Is coming to the end of its usaful llife. The hot water boller was installed in 1997. Mechanical
exists In all rooms, but requiras windows to ba opened to provida "make-up" or fresh alr. This Is

particular problem in the 1921 portlon, where road nolse and autotruck emissions are Introduced to the class-
when windows are opened. The 1997 section has some al~conditioned spaces, but the additlon has

six classrooms that are net alr-conditloned. Tha computer reom, nurse's room, library, gym and office are alr-



BOARD OF EDUCATION - FACILITIES/CIP SUBCOMMITTEE
June 30, 2011
9:00 AM
BOE Offices 3 Primrose St. Newtown, CT

Minutes

CALL TO ORDER - 9:15

Present — Debbie Leidlein, Bill Hart, Dr. Janet Robinson, Gino Faiella

PUBLIC PARTICIPATION - None

NEW BUSINESS
1. DISCUSSION REGARDING BUDGET REDUCTION OF BUILDING AND
GROUND’S BUDGET
A list was distributed regarding Building and Ground’s projects that
will be accomplished this year, along with their cost. At the next meeting
we will prioritize the list and look to determine which items will be moved
to next year.

2. DISCUSSION AND POSSIBLE ACTION REGARDING 2011-2016 CIP

More information will be needed regarding CIP. Debbie will contact
Pat to set up a meeting to collaborate town and school side CIP amounts for the
coming year. Debbie will also contact Bob Mitchell with Public Building and Site to
update him as to our projects. At our next meeting we will have Brian from CES
along with Public Building and Site to discuss the upcoming Hawley school project.
We will also discuss the projects in years 13/14 through 16/17. Our next meeting
will be July 18" at 11:30.

PUBLIC PARTICIPATION - None
ADJOURNMENT - 10:40

Respectfully submitted by
Debbie Leidlein, Chairman



BOARD OF EDUCATION - FACILITIES/CIP SUBCOMMITTEE
July 20, 2011
1:00 PM
BOE Offices 3 Primrose St. Newtown, CT

Minutes

CALL TO ORDER - 1:15

Present — Debbie Leidlein, Bill Hart, Dr. Janet Robinson, Richard Gaines, 1
member of the press

PUBLIC PARTICIPATION - None

NEW BUSINESS
1. DISCUSSION REGARDING BUDGET REDUCTION OF BUILDING AND

GROUND’S BUDGET
Gino was unable to attend and so the discussion regarding
prioritizing projects will happen at our next meeting.

2. DISCUSSION AND POSSIBLE ACTION REGARDING 2011-2016 CIP
More information will be needed regarding CIP.

Hawley School HVAC Renovations Project -Debbie will be meeting with Pat and
members of the Public Building and Site to discuss the upcoming Hawley School
project and to begin the design phase. This information will help us to solidify
numbers for the three phases of the project and will give us more information for
years 2012-2013, 2012-2014, and 2014-2015.

High School Auditorium Improvement Project — Mrs. Leidlein will let Mrs. Llodra
know that this project is set to begin with the design phase in 12/13 and the
project to be implemented in 13/14 and will ask Mrs. Llodra to alert PB&S of this
project.

Middle Schoo! Improvements Project - Mr. Hart recommended pushing the
Middle School Project back on year. This will enable us to make the best decision
with regard to the possible closing of the Middle School as identified by the Ad



Hoc Facilities Committee and will enable us to keep the CIP amounts the

town debt cap. Pushing this project back a year will enable to BOE to their
capital projects by $630,000 in 13/14, $1,000,000 in 14/15, and in
15/16. We will ask Mr. Faiella for his input regarding this proposal at ou next
meeting.

Sandy Hook window replacement would be added to year 15/16 and
windows will be added to year 14/15.

PUBLIC PARTICIPATION - None

ADJOURNMENT - 2:00
Next meeting - TBA

Respectfully submitted by
Debbie Leidlein, Chairman



Board of Education 4 August 16, 2011

Dr. Robinson reviewed the strategic plan process since it began in 2008. In April
another meeting was held. The mission statement remained the same but the objectives
adopted in 2009 were revised. She asked the Board to approve the revised objectives
so we could move forward with the plan. The old strategies will change to align with the
new objectives.

Mr. Alexander asked the schedule for updating the action plans.

Dr. Robinson stated the teams are developing now and will take five or six months to
work with the revised strategies.

Discussion and Vote on ClI

n meeting regarding the CIP. They discussed changing
Hawley to leave the 21 section as is with the newer boiler and changing the boilers in the
48 section.
Mr. Faiella said they decided to do a redesign to upgrade the boilers and install a
tempered air system with a cost savings. Brian Wetzel came up with this newer
technology which will make these boilers more efficient. The boilers in the 48 section
would be sized to take care of the entire building.
Mrs. Leidlein stated that we have to look at possibly breaking the high school auditorium
work down. They moved the middle school design fees out to year 2014-2015 because
we don’t know the future of the building.
Mr. Nanavaty asked how this plan reconciled with the one approved by the Legislative
Council in April of this year.
Mrs. Leidlein responded that some adjustments had to be made based on the budget.
Mr. Nanavaty feels there is no guarantee they will agree when this gets to Legislative
Council because itin

MOTION: Mrs. Bittman moved that the Board of Education approve the Capital
Improvement Plan dated August 16, 2011. Mr. Alexander seconded. Vote: 7 ayes

MOTION: Mr. Nanavaty moved to go into executive session to discuss the
Superintendent’s evaluation, potential litigation and a personnel leave request and
invited Dr. Robinson. Mrs. Leidlein seconded. Vote: 7 ayes

MOTION: Mr. Gaines moved that the Board of Education deny the leave for Evelyn
Pancaldo. Mr. Alexander seconded. Vote: 7 ayes

Item 7 — Executive Session Motion
MOTION: Mrs. Leidlein moved to adjourn. Mr. Nanavaty seconded. Vote: 7 ayes
The meeting adjourned at 11:47 p.m.

Respectfully submitted:

Andrew Buzzi, Jr
Secretary
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Board of Education -5- January 10, 2012

Dr. Salvatore said this policy allows us to streamline our K-12 system for consistency to
focus on language that is consistent tying in the strategic plan.

Mrs. Roche asked for a timeline.

Dr. Salvatore said the committee was developing a presentation to cover the training
needed in February. We are also going to work with the PTAs.

MOTION: Mr. Gaines moved to amend the motion to correct the typographical errors
and on page 4. #9 change the wording to “both sets of parents.” Mr. Alexander
seconded. Vote: 7 ayes

ON: Mr. Gaines moved that the Board of Education re-approve the CIP
Mr. McCubbin seconded.
Mrs. Leidlein went over each item. Vote: 7 ayes

Mrs. Leidlein spoke about the building and site projects and asked Mr. Faiella what were
critical to address.

Mr. Faiella said the $150,000 was going to reduce the cost for the middle school parking
lot paving which will be done as soon as school is out in June.

Mr. Gaines asked if the money would be there until the project was completed
Mr. Faiella said the money would come out of the 2012-13 budget.

Mr. Bienkowski said the $150,000 are the unexpected funds from the 2010 fiscal year
that the Town was going to set this aside for Board of Education purposes. The projects
listed will be in the Superintendent’s budget but, if we can have the money, they will be
taken out. The projects Mr. Faiella listed are all in the 2012-13 year. We have to bid the
middle school parking lot pavement in April for it to be done over the summer.

Mrs. Leidlein wanted clarification as to if the money could be carried over.
Mr. Bienkowski said it has been carried over. They were available June 2010.
Mrs. Leidlein asked Mr. Faiella to prioritize his list with the most critical items.

(continued)
Revisions to Graduation Policy 7-302:
Dr. Gejda said the revision reflects the addition of the personal financial literacy course
The graduation date was changed from 2017 to 2016.

MOTION: Mr. Hart moved to amend the personal financial literacy course effective for
students graduating in 2016. Mr. Alexander seconded. Vote: 7 ayes.

Common Core State Standards:

Dr. Gejda presented an overview of the Common Core State Standards and how they
will be implemented. For English/Language Arts there will be a 50/50 balance between
literature and information text. There will be more literacy education in content areas
and students should be reading appropriately complex text. Reading instruction will be
more text-based with students being able to answer questions from what they read.
Students should be writing to inform and be able to make an argument using evidence
from the text. There will also be more emphasis on academic vocabulary.



CAPITAL IMPROVEMENT PLAN REGULATION

1. GOAL

The goal of the Board of Finance in adopting this regulation is to:

Al
a) Prioritize, on a town-wide basis, proposed major capital projects
b) Establish a consistent level of spending for such capital projects
) Integrate financial planning, budgeting and debt issuance for the Town
d) Encourage careful project design

This Capital Improvement Plan (CIP) Regulation hereby:

B]
a) Creates a process by which the Board of Finance adopts a proactive
position regarding the capital expenditures of the Town of Newtown;

b) Creates a process by which the Board of Finance identifies, prioritizes,
evaluates, justifies, monitors, postpones or eliminates proposed capital
expenditures;

c) Creates a process by which the Board of Finance and the Legislative

Council work compatibly in enacting Sections 1(B)a and 1(B)b.

2. DEFINITION

The Capital Improvement Plan is Newtown’s five year program of Major Capital Purchases of a

is 0
] us v
c to e . least
yb Board inance. d of Finance shall amend the CIP as required to
ch g prior and ma CIP at a five year projection time frame.
3. COMPOSITION
The Boa Finance is hereby charged with the respons g the goals
expresse ve in Section 1A and 1B and all changes, a to the CIP. In
addition, among others, the Town Financial Director, First Selectman, Chairman of the Board of
E n, Superintendent o ol Legislative Council members may advise the Board of

F but do not have vot vi



4. TIMING

Proposed purchases may be brought to the Board of Finance at any time, however, except for
exigent circumstances, purchases not presented in the Board of Selectmen or Board of Education
yearly five year CIP projection shall not be considered by the Board of Finance until the next
June through October period. The Board of Selectmen shall submit its five year projected CIP
proposal at the first regularly scheduled Board of Finance meeting in August. The Board of
Education shall submit its five year projected CIP proposal at the first regularly scheduled Board
of Finance meeting in June. The Board of Finance shall hold its review period from June
through October.

S. ELIGIBILITY

To be ble fo in the CIP, sed purcha Il have an e ed Is at
least t y-five s of one per 5%) of the budget for ar the
request is made(excluding projects funded with IoCIP money). Listed below are some of the
guidelines which would make a request eligible for inclusion in the CIP assuming the proposed
purchase meets the .25% requirement set above:

a)
b)
c)
d)
e)

f)
g)

Purchases requiring debt obligation;

Acquisition of lease or land;

Purchase of major equipment and vehicles with life expectancy of five years or
more;

Construction of new building facilities, including engineering, design and other
preconstruction costs;

Major building improvements that are not routine expenses including those that
substantially enhance the safety of the occupants of the building and/or the
longevity of the building itself:

Major equipment or furnishing required for a new building or other projects;
Major studies requiring the employment of outside professional consultants.

6. PROCESS OVERVIEW

All requests for inclusion in the CIP will adhere to the following process and shall be submitted
on a form as prescribed by the Town Financial Director.

a)

b)

Each Town Department shall submit to the Board of Selectmen, a prioritized list
of proposed capital purchases.

The Board of Selectmen will identify, prioritize and approve, on a town-wide
basis purchases it proposes to include in the CIP, excluding items requested by the
Board of Education.



c)

d)

g)

h)

The Board of Education will likewise identify, prioritize and approve purchases it
proposes to be considered for placement on the CIP.

The Board of Selectmen and the Board of Education shall also include in the
request(s):

- the identification of any rev rei ements an ed year
- financial impact statement a ed Town Fin Di I
- indication whether the item/project requested is eligible for LoCIP funds

The Town Financial Director will review and compile the two lists to be presented
to the Board of Finance.

The Board of Selectmen and the Board of Education will then present their
prioritized purchase request to the Board of F inance.

The Board of Finance will consider all requests made through this process and
determine those that will be recommended for inclusion in the CIP and those that

reject ned. I

ted to ate Bo ned,
th shall be reviewed by the
pr el.

The Board of Finance will prioritize, on a town-wide basis, all requests it
for inclusion the est  sh atime frame for ing with
hase in view e fi ali  ications of such a p

The Board of Finance will forward its recommendation to the Legislative Council

the Legislative Council shall be referr

review and recommendation with written comment by the Legislative Council as
to its reasoning., Within a reasonable time thereafter, the Board of Finance will
resubmit its recommended CIP plan noting any changes it has made.

pl roved by al
CI forthe T

days of its submis not pass the

f Finance within s of submission

CIP plan presented by the Board of
opted CIP plan for the Town of Newtown,



7. PRIORITIZATION

The Board of Finance shall consider the following criteria during its prioritization

2)
b)
c)
d)
€)
f)

The cost of the purchase

The t of the purc us the benefit to the Town

The will be imp

The source of financing

The t on future operating s

The t of risk to the Town the purchase not be made

8. TOWN BUDGET

fis and inc the CIP by the

ex es in th pre d to the
ces, any capital improvement expenditure that
and is not contained in the CIP shall not be

APPROVED

BOARD OF FINANCE

LEGISLATIVE COUNCIL



Historical Outline of Hawley Project

2010 — Hawley HVAC project proposed and approved by the BOE on 8/17/2010
as a three phase project:

Phase 1: Boiler/Electrical Upgrade
Phase 2: Ventilation
Phase 3: Limited Air-conditioning — specifically for the 1921 section

2011 — Hawley HVAC project modified but still three phases and is approved by
the BOE on 8/16/2011

2012 -
o 6/26/2012, PBSC accepts the new project scope from Kaestle Boos which
modifies the order of the project and adds a possible ADA enhancement

component.

o 9/4/2012, BOE approves the revised Hawley School project
9/5/2012, BOE CIP Committee discusses the Hawley project and the
minutes indicate that the business director will forward the CIP
documentation to the town’s finance director

o 9/10/2012, PB&SC move forward with the re-phased Hawley project

2013 -
o 9/30/2013, CIP meeting held (no discussion about the Hawley project)

o 10/1/2013, BOE approves CIP (Phase 1 underway, but no other changes to
Hawley project)

2014 -
o 5/7/2014 & 8/14/2014 — BOE CIP Meetings discussing the various parts
of the CIP. Recommendation to move Phase II Hawley project to 2019-20
but extract the Hawley roof project out of Phase II and to 2017-18.

o 8/19/2014, BOE approves revised CIP which includes the change in
timing to the project. (This discussion is recorded on the town’s website at
the 1 hour, 40 minute mark.)

o 10/23/2014, BOF removes the Hawley HVAC project from the CIP



NEWTOWN PUBLIC SCHOOLS

BUSINESS OFFICE
MEMORANDUM
DATE: August 27, 2015
TO Dr. Joseph V. Erardi, Jr., Superintendent
FROM: Ron Bienkowski, Director of Business

SUBJECT: 2015-16 Budget Adjustments (Amended)

The attached revised adjus that were re ed at the
August 27" Fi g. The in the mendation is  lighted, a

deletion of the Health Specialist’s adjustment due to a late resignation.

The schedule includes the same recommendations for budget modifications with the above
noted, as they were presented at the August 18" meeting. Taking into account the changes as
detailed in the ‘Reason’ column, with this updated recommendations’ the remaining amount
needed for turnover has dropped to $96,354, which we are confident will be covered by three

positions which will go unfilled.

Salary adjustments for the Paraeducators are included along with all independently contracted
personnel. There is a remaining balance of $114,036 for all outstanding negotiations.

We have created five summer program accounts to track program expenses for such that were
previously embedded in other accounts. This will help add further clarity to these needs.

Below the dashed line are fourteen non-salary adjustments required for the reasons listed.

The balance amount has been added to Out-of-District tuition which will have additional
needs for the year.

All future adjustments that become necessary will be handled by transfers.
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Newtown Board of Education Presentation:
NEASC

Sunday, October 4-
Wednesday, October 7th

Amy Deeb Dr. Lorrie Rodrigue
NEASC Chair Principal

September 1, 2015



Presenter
Presentation Notes
The entire process is now 35 months in the making and I am proud to share this with you.


Accreditation

Regional accreditation relies on a voluntary, peer review
process, engaging some 3,400 educators in the region on
hundreds of reviews in any year. A self-study process of 12-
18 months is undertaken by schools and colleges in regular
review cycles. The goals are effectiveness, improvement
and public assurance. Unlike popular magazines, this does
not involve ranking institutions, but rather establishes a level
of acceptable quality for all accredited institutions.



Fosters self-reflection and self-evaluation for high
school staff

Based on standards and indicators associated with
guality schools and post-secondary institutions
Solicits feedback from all stakeholders throughout the

process
Provides both a sense of accomplishment and pride
Expresses to the community-at-large that our high
school is a quality institution

Allows us to develop future improvements aligned with
our needs




NEASC

NEASC accreditation is structured in a ten-year cycle of:

Self-study which engages the entire educational community in structured analysis, self-reflection,
and planning in response to the standards.

Peer review which brings discipline and perspective to the process through the observations and
judgments of a visiting committee of peers from other schools and colleges, informed by the self-
study and based on the standards.

Follow-up which is monitored by a commission of elected peers and overseen by a professional staff
to ensure that planned and prescribed institutional change is accomplished and which provides for
intervention, as necessary, to respond to information gathered in regular reports from the
institution or through complaints from the public concerning a failure to comply with the

standards.
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Core Values and Beliefs:

The Newtown High School community Is committed to
cultivating the growth of productive and innovative citizens
who demonstrate integrity and empathy in our local and
global communities.

We believe that a rigorous curriculum, collaborative
environment, and supportive community will foster
Intellectually curious, resilient, and kind individuals
who continuously strive to meet their full potential.






Presenter
Presentation Notes
The process began in October of 2012.  the admin began with the selection of the co-chairs and the steering committee and from there we began to re-work our mission statement.  I stood here before you in June of 2013 and presented the Core Values, Beliefs and Learning Expectations which came from faculty, staff, students, parents and community members throughout the district.  Revamping the CVBLE was an inclusive process and a very detailed process that took almost 9 months and four different drafts to complete.  The new CVBLE, which adopted many of the …. that NEASC gave us in 2005 were incorporated, even more so, into our current CVBLE.  A big piece of the CVBLE is the piece about the supportive community that will foster intellectually curious, resilient and kind individuals who continuously strive to meet their full potential.  In the wake of 12.14.12, the CVBLE became even more important that it ever was.  It is a document that we live and breath,


Standard 1

Standard 2 |Standard 3 |Standard 4 |Standard 5 |Standard 6 |Standard 7

School
Core Values, Culture and |School Community
Beliefs, L.E. |Curriculum Instruction Assessment |Leadership Resources Resources
Steering
Committee Eugene Hall Maggie Conway
Steering
Committee
Chair Bob Gendreau Jill Gonski
Chair Cheryl Lombardo

Joanna Barry Shawn Tierney



NEASC- Standards for Accreditation

Teaching and Learning Standards

Standard 1: Core Values, Beliefs and Learning
Expectations- adopted 10/6/14

Standard 2: Curriculum - adopted 4/4/15
Standard 3: Instruction-adopted 3/2/15
Standard 4: Assessment of and for Student
Learning- adopted 4/4/15


Presenter
Presentation Notes
Over the past three years the staff and NHS in addition to some students have been examining Newtown High School through the lens of:  


Standards for Accreditation continued

Support Standards:

Standard 5: School Culture and Leadership-
adopted 10/6/14

Standard 6: School Resources for Learning-
adopted 2/2/15

Standard 7. Community Resources for Learning-
adopted11/3/14



Sunday, October 4th

Panel Presentation at NHS-1:00-2:00 pm

BOE and Parent Interview- 2:15-3:00 pm

Teacher Interviews: 3:10-4:10 (TBD on 9/21 by Visiting
Chair)

Welcoming Reception: 4:15-5:15 pm-Cafetorium



"Atlas - Chemistry https://mewtownk12.rubiconatlas.org/Atlas/Browse/View/UnitCalend.

Newtown Public Schools
Chemistry

Newtown High School > High School > Science > Chemistry

Last Updated: by Doreen Merritt
Collaboration
Sep Oct Nov Dec Jan Feb Mar Apr May Jun
Unit: 1t 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

tructur:

Bonds

Systems

Bases

Polymers

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Atlas Verslon 8.1.1
® 2015, All rights reserved

10of1 2/720/7015 114 PN






Unit Planner: Concept I: Chemistry Process Skills

ChemistryZ -
Friday, May 22, 2015, 9:56AM o

Newtown High School > 2014-2015 > High School > Science > Last Updated:

Chemistry > Week 1 - Week 40 by Linda aGejda

Berechid, Bridget; Canfield, Christian; Carley, Christopher; Merritt, Doreen; Ramsey, Stephanie; Swanhall,
Marty; Tallcouch, Tim; Torrance, Melissa

Enduring Understanding(s)/ Generalization(s)

knowledge must be created and communicated in a logical, common language in order for scientists
globally understand each other and continue developing new discoveries for our world.

discovery must use safe techniques in the laboratory to not only protect the individual but the
as well.
Essential Question(s) Guiding Questions
Conceptual, Provocative
o How is scientific knowledge created and

communicated? o What logical methods do chemist use to observe and
o How is the safety of the individual and explain natural phenomena?
environment protected while obtaining e How do chemists use previous research to formulate
this knowledge? experiments?
e How do chemists record qual e data?
e How do chemists record e data?
e What equipment is used to measure mass, volume, and
temperature?

e  Which metric units are common to the above
mentioned quantities?

o What are the most important safety considerations
while performing chemical experiments?

o What techniques do chemists use to protect their
immediate environment and lab partners as well
as the outdoor environment?

« How do scientists report their findings to their
colleagues for critical review?

Standard(s) Objective(s)
and CCSS

CT: Science Framework (2005)
See STANDARD section. INQ 1- D INQ 10 from CT:

CT: de 10 .
Gra ‘e Framework (2005), CT: Grade 10, I. Inquiry
I. Inquiry
SCIENTIFIC INQUIRY - Scientific inquiry is addition:
a thoughtful and coordinated attempt to search

out, describe, explain and predict natural INQ.11 List common metric prefixes and convert between
phenomena. * Scientific inquiry progresses different metric units.

through a continuous process of questioning,

data collection, analysis and interpretation. « INQ.12 Explain how to determine which digits in

Scientific inquiry requires the sharing of are significant.



findings and ideas for critical review by
colleagues and other scientists. SCIENTIFIC
LITERACY - Scientific literacy includes the
ability to read, write, discuss and present
coherent ideas about science. ¢ Scientific
literacy also includes the ability to search for
and assess the relevance and credibility of
scientific information found in various print
and electronic media. SCIENTIFIC
NUMERACY - Scientific numeracy includes
the ability to use mathematical operations and
procedures to calculate, analyze and present
scientific data and ideas.

D INQI. Identify questions that can be
answered through scientific investigation.

D INQ2. Read, interpret and examine the
credibility and validity of scientific claims in
different sources of information.

D INQ3. Formulate a testable hypothesis and
demonstrate logical connections between the
scientific concepts guiding the hypothesis and
the design of the experiment.

D INQA4. Design and conduct appropriate types
of scientific investigations to answer different
questions.

D INQS5. Identify independent and dependent

variables; including those that are kept constant

and those used as controls:

D INQ6. Use appropriate tools and techniques
to make observations and gather data.

D INQ?7. Assess the reliability of the data that
was generated in the investigation.

D INQS8. Use matical ations to
analyze and interpret data, and present
relationships between variables in appropriate
forms.

D INQ.9 Articulate conclusions and

explanations based on research data, and assess
results based on the design of the investigation.

D INQ10. Communicate about science in
different formats, using relevant science
vocabulary, supporting evidence and clear
logic.

© 2002-2014 State of Connecticut.

Content/Topics
content that students must KNOW

o Proper design, execution, and reporting

INQ.13 Determine the proper laboratory equipment to use,
a given task.

INQ.14 Convert measurements into scientific notation.

INQ.15 Distinguish between qualitative and quantitative
INQ.16 Explain the difference between accuracy and

INQ.17 Demonstrate responsible laboratory behavior.
INQ.18 Wear proper clothing in the laboratory.

INQ.19 Report any accident or inquiry.

INQ.20 Handle all chemicals in the appropriate manner.
INQ.21 Handle glassware and equipment carefully.
INQ.22 Exercise extreme caution when heating substances.

INQ.23 Demonstrate proper use of a Bunsen burner.

Skills
Transferable skills that students must be able to DO
o 2. Work independently and collaboratively to solve
problems and accomplish goals.

'



of a scientific experiment .
Metric units and the use of dimensional
analysis to convert them

Identification and use of laboratory .
equipment

Basic laboratory safety rules

3. Communicate information clearly and effectively
using a variety of tools/media in varied contexts fora

lem
solving.
6. Value and demonstrate personal responsibility,
character, cultural understanding, and ethical
behavior.

Core Learning Activities Resources
& Student
o Lab Hazard Poster
o Create a hazard video General Teacher Resources:
o Skit of Lab Hazards
« Reading Instruments Activity « Review of Introductory Science Skills
o Density Lab DiStasiod., Frank Schaffer Publications,.

Teacher's Edition of Text:

‘Buthelezi, L. Dingrando, N. Hainen, C. Wistrom,

McGraw Hill,
2008.

K. Trivedi, General Chemistry 3.3: An Interactive
Multimedia Course on DVD-ROM, 2006

K. Packard, D. Jacobs, R. Marshall.

Pearson AGS Globe, 2007.

K. Packard, D. Jacobs, R. Marshall.

Manual. Pearson AGS Globe, 2007.

——t

K. Packard, D. Jacobs, R. Marshall.
k. Pearson AGS Globe, 2007.

Student Resources:

StudentsText: T.Buthelezi, L. Dingrando, N. Hainen,
C. Wistrom, Chemistry. McGraw Hill, Glencoe, 2008.

stry (Interactive Simulations)

K. Packard, D. Jacobs, R. Marshall. Chemistry.
Pearson AGS Globe, 2007.



e Safety Video — “The Accident at Jefferson High”,

e links)
« Flinn's Student Safety Contract
« Equipment List

Assessments (Titles) Graduation Standards  Interdisciplinary Connections
Quiz_1314
Summative: Written Test

Method, Reading Measurements,

Error, Density, Scientific Notation

Metric Conversions are assessed using
solving.

Safety Skit and Video
Dramatization
Safety Poster
ormative: Visual Arts Project
of Metals
Summative: Lab Assignment
to Chemistry
ve: Written Test

multiple choice formative assessinent is
to students so that teachers can
their students' background

Atlas Version 8.1.1
© 2015. All rights reserved



Unit Planner: Unit II: Energy

Chemistrym
Friday, May 22, 2015, 9:57AM

Newtown High School > 2014-2015 > High School > Science >  Last Updated: by
Chemistry > Week 2 Doreen Merritt

Berechid, Bridget; Canfield, Christian; Carley, Christopher; Merritt, Doreen; Ramsey, Stephanie; Swanhall,
Marty; Tallcouch, Tim; Torrance, Melissa

Enduring Understanding(s)/ Generalization(s)

exists in many forms, and when these forms change energy is conserved.

Standard(s)
and
CCSS

CT: Science
Framework
(2005)

CT: Grade 9

I11. Energy
Transfer&Tra
nsformation

Strand I:
Energy
Transformation
$ 9.1 - Energy
cannot be
created or
destroyed;
however,
energy can be
converted from
one form to

another.
N

D 1. Describe
the effects of
adding energy

Guiding Questions
Conceptual, Provocative

is the difference between temperature and heat?
are the different forms of energy?
is a quantity of energy determined?

do exothermic and endothermic processes differ?

Objective(s)
+ Di the
o Di exo and chemical changes.
o Interpret the heating and cooling curve of a substance in terms of kinetic and potential

energy.
« Calculate the specific heat of a substance as a physical property of that substance.

o Apply the Law of Conservation of Energy.



to matter in
terms of the
motion of
atoms and
molecules, and
the resulting
phase changes.
D 2. Explain
how energy is
transferred by
conduction,
convection and
radiation.
D 3. Describe
energy
transformations
among heat,
light, electricity
and motion.
©
14 State
Connecticut.

Content/Topics

Skills

content Transferable skills that students must be able to DO

Students
KNOW

Chemical
and
physical
changes
can be
exotherm
icor
endother
mic.
Energy
released
or
absorbed
during a
chemical
reaction
can be
represent
edbya
potential
energy
diagram.
Energy

2. Work independently and collab  ively to solve ‘and accomplish goals.
5. Effectively apply the analysis, syntheses, and evaluative processes that enable
productive problem solving.



released
or
absorbed
during a
chemical
reaction
(heat of
reaction)
is equal
to the
differenc
e
between
the
potential
energy of
the
products
and the
potential
energy of
the
products.
Temperat
ure is a
measure
ment of
the
average.
kinetic
energy of
the
particles
ma
sample
of
material.
Temperat
ure is not
a form of
energy.
The
concepts
of kinetic
and
potential
energy
can be
used to
explain
physical



processes
that
include:
fusion
(melting)

solidifica
tion
(freezing
), .
vaporizat
ion
(boiling/
evaporati
on),
condensa
tion,
sublimati
on, and
depositio
n

e Entropy
isa
measure
ment of
randomn
€ss or
disorder
ofa
system.
A system
with
greater
disorder
has
greater
entropy

o Systems
in nature
tend to
undergo
changes
towards
lower
energy
and
higher

entropy

Core Learning  Resources
Activities & Student



lab Resources
Vs « Bill Nye Video: Heat
ts Resources:

curve o Textbook
American Chemical Society: Science for Kids (

curve
project

Assessm  Graduation Standards Interdisciplinary Connections
ents

(Titles)
CFA
ve Problem Solving
: Written
est
est
Written
Vs.

Lab

Lab

Lab

Lab

Atlas Version 8.1.1
© Rubicon International 2015. All rights reserved






Unit Planner: Unit I11: Matter

Chemistry8s

Friday, May 22, 2015, 9:57AM

Newtown High School >2014-2015 > High School > Science >

Chemistry > Week 3 - Week 4
Berechid, Bridget; Canfield, Christian; Carley, Christopher; Merritt, Doreen; Ramsey, Stephanie; Swanhall,
Marty; Tallcouch, Tim; Torrance, Melissa

Last Updated:
by Linda aGejda

Enduring Understanding(s)/ Generalization(s)

is categorized by chemists in order to understand and manipulate it in a predictable manner for the use of

objects in our world are composed of matter, which have distinct chemical and physical properties.

matter can be classified as gases, liquids, solids, and plasmas.

Essential Question(s)

How can
categorizing matter
be useful?

When massing the
total matter before
and after a chemical
or physical change,
how do these
quantities compare?

Standard(s)
Content and CCSS

CT: Science Framework
(2005)

CT: Grades 9-12
High School Chemistry

Atomic and Molecular
Structure The periodic
table displays the elements
in increasing atomic
number and shows how
periodicity of the physical
and chemical properties of
the elements relates to
atomic structure

The position of an element
in the periodic table is
related to its atomic
number.

The periodic table can be

Guiding Questions

Conceptual, Provocative

How is matter categorized based on chemical and physical properties?
How can different types of matter be changed physically and chemically?
What are the indicators of a chemical change?

What are the four phases of matter and their properties on the macro level
verses the atomic/molecular level?

What are the categories of matter on the macro level: elements,
compounds, and mixtures?

Objective(s)

Compare and contrast the properties of the four phases(states) of matter.
Distinguish the chemical and physical differences between pure substances
and mixtures.

Differentiate real world items as elements, compounds, homogeneous or
heterogeneous mixtures.

Determine the whether a change is physical or a chemical reaction.
Identify indicators of chemical reactions.

Describe several techniques to separate mixtures.

Explain and apply the Law of Conservation of Mass to an example of a
chemical reaction.

Identify the chemical symbols of the first twenty elements and ten others.
Distinguish an element as a metal, non-metal, metalloid or noble gas based
upon its chemical and physical properties.

Categorize elements based upon their location on the periodic table and
their group names.






Newtown High School > 2014-2015 > High School > Science >
Chemistry > Week 5 - Week 8

Unit Planner: Unit IV: Atomic Structure

Chemistry&'L

Friday, May 22, 2015, 10:01AM

Last Updated:
by Linda aGejda

Berechid, Bridget; Canfield, Christian; Carley, Christopher; Merritt, Doreen; Ramsey, Stephanie; Swanhall,
Marty; Tallcouch, Tim; Torrance, Melissa

Enduring Understanding(s)/ Generalization(s)

matter is composed of fundamental particles called atoms

atom is a fundamental particle of a specific element.

are further composed of subatomic particles.

atom's structure determines its

Essential Question(s)

Who contributed to
the development of
the atomic model and
what were those
contributions?

‘What is the basic
structure of an atom?
How does an atom's
structure determine its
location on the
periodic table?

How does an atom's
structure determine
the physical and
chemical properties of
the element composed
of that atom?

Standard(s)

and CCSS

CT: Science Framework

(2005)
CT: Grades 9-12

and chemical es.

Guiding Questions

Conceptual, Provocative

How and during what time periods did Democritus, John Dalton, JJ
Thomson, Rutherford, Bohr, and Schrodinger contribute to the current
Atomic Model?

What analogy can you generate to explain these models?

Where is the nucleus of an atom located and what it's overall charge?
What are the charges, relative masses, and locations of the major
subatomic particles: protons, neutrons and electrons?

Which subatomic particle determines the atomic number of an element
and therefore its identity?

Which subatomic particles are used to calculate the mass number of an
atom?

How do isotopes of the same element compare to each other?

How is the average atomic mass of an element determined?

What is an electron configuration and how is it written?

How can the electrons in an atom be excited and what happens when
they return to ground state?

How is the knowledge of this quantized energy used in the applied
sciences?

What are possible future implications of this knowledge?

What are valence electrons and what is their overall importance in
chemistry?

How is an ion formed?

Objective(s)

Identify the contributions of scientists such as: Dalton, Thomson, Bohr,
Rutherford and Einstein to Atomic Theory



High School Chemistry .

Atomic and Molecular
Structure The periodic table
displays the elements in
increasing atomic number
and shows how periodicity
of the physical and chemical
properties of the elements
relates to atomic structure

The nucleus of the atom is
much smaller than the atom
yet contains most of its
mass.

The quantum model of the
atom is based on
experiments and analyses by
many scientists, including
Dalton, Thomson, Bohr,
Rutherford, Millikan, and
Einstein.

The electronic configuration

of elements and their

reactivity can be identified

based on their position in the

periodic table. .

Copyright © 2002-2014 State
Connecticut.

Content/Topics

Skills

Explain the differences between subatomic particles in terms of location,

mass, and charge.

Discriminate the mass number and atomic number of an element based
on the number of protons and neutrons in an atom

Calculate the average atomic mass of an element given the masses and
ratios of naturally occurring isotopes.

Formulate an element's electron configuration based solely on its atomic
number.

Identify an element given its electron configuration.

Predict the subsequent charge of an ion based on the valence
configuration of an atom

Critical content that students Transferable skills that students must be able to DO

KNOwW .

¢ The atomic theory and .
its models have
evolved thro .
history due to the
work of many
scientists.
Every atom has a
nucleus, with an
overall positive
charge, surrounded by
a cloud of negatively
charged electrons.
The nucleus consists
of protons and
neutrons.
e The proton is
positively charged, the
electron is negatively

1. Use real-world digital and other research tools to access, evaluate and
effectively apply information appropriate for authentic tasks.
2. Work independently and collaboratively to solve problems and

accomplish goals.
3. Communicate information clearly and effectively using a variety of
tools/media in varied contexts for a variety of purposes.

tly



charged and the
neutron has no charge.
The number of
protons equals the
number of electrons in
an electrically neutral
atom.

The number of
protons determines the
atomic number and
the identity of an
element.

The mass of each
proton and each
neutron is
approximately one

atomic mass unit. An -

electron's mass is
almost negligible
compared to their
masses.

The mass number is

the sum of the number’

of protons and
neutrons in an atom.
Atoms of an element

that contain the same

number of protons but
different number of
neutrons are called
isotopes of that
element.

The average atomic

mass of an element is .

the weighted average
of the masses of its
naturally occurring
isotopes.

Bohr diagrams are
simplistic models for
the location of
electrons around the
nucleus of an atom.
When an electron in
an atom gains a
specific amount of
energy the electron is
at a higher energy or
excited state.

When an electron
returns from an



excited state to a
lower energy state or
ground state, a
specific amount of
energy or quantum is
emitted.

When the electrons of
an element are
excited, the quanta
they emit upon
returning to ground
state may be used to
identify the element.
These quanta are in

the form of EMR and
are known as photons

An electron's energy
in an atom is
identified by four
quantum numbers that
refer to its Principal
Energy, sub-level,
orbital and spin.
Electron
configurations depict
the location of
electrons in an atom.
An element's electron
configuration
correlates to its
location on the
periodic table.
Elements are arranged
into s, p, d, and
blocks representing
the atom's sublevel of
energy being filled
with valence
electrons.

The formation of an
ion occurs when an
atom gains or loses
valence electrons.

Core Learning Activities

Development of the
Atomic Model: A
Children's Book
Isotope Lab: Pennium
or Candium

Resources

sional & Student

eacher Resources:

PBS Nova: Fire Works
PBS Nova: Kaboom!

&



o Ilustrate Electron Fireworks:

Arrangements of « PBS Nova:
Various Elements
using Bohr Models e Bill Nye:
o Atomic Model Web e Bill Nye:
Quest: Electron . (Atom)
Arrangement . , Video: Atom: Clash of the
Flame test Lab Titans
Spectroscopy Lab
Mystery Element
Project

Students Resources:

ions
. Orbital)

. (Atomic Orbitals)
e Chemical Bonding

o For Atomic Structure Web Quest: Electron Arrangement

Assessments Graduation Standards Interdisciplinary Connections
(Titles)
opment of the
tomic Model: A
dren's Book
ormative: Other
assessments

ce
tudents will

the work of
scientists



construct a
book that
the
of the
model. This
target
is middle-
school aged students
its goal is to
and interest
in science.
both words
illustrations the
will describe
experiments
conducted and
proposed by
scientists.
will
their
of
model by
an original
analogy that
compares the model
something
to the

Structure
ormative: Written

ulitiple choice
with one
answer

Lab
ormative: Lab

from before
and after 1982 are
and massed
the manner of
a weighted

to:

1. Demonstrate the
for both



averaging
weighted
produce
same results.

Demonstrate that
averaging
used because
atoms of isotopes for
an element are too
to mass and
individually.

Structure
Written

Test Lab
ormative: Lab

tests of
° ions are
as
in order to
metallic
in unidentified

Structure

ormative; Written

tiple choice
with one
short answer

Spectroscopy Lab
ormative: Lab

are
to view
visible
energy emitted
ionized gas
Fluorescent
is a practical
using

light

2



energy.

Electron Structure
Summative: Written
Tf_:st

Atlas Version 8.1.1
© Rubicon International 2015. All rights reserved
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Unit Planner; Unit'.VI: Chemical Bonds

ChemistryGs
Friday, May 22, 2015, 10:05AM

Newtown High School > 2014-2015 > High School > Science > Last Updated: Monday, March 23. 2015

Chemistry > Week 10 - Week 13 by Linda aGejda
Berechid, Bridget; Canfield, Christian; Carley, Christopher; Merritt, Doreen; Ramsey, Stephanie; Swanhall,
Marty; Tallcouch, Tim; Torrance, Melissa

Enduring Understanding(s)/ Generalization(s)
join together to form compounds or elemental molecules through chemical bonding.

bonding occurs between the valence electrons of one atom and the nuclei of another atom OR
positive and negative atoms to form a stable electron configuration.

chemical bonds releases energy into the environment and breaking bonds requires energy.

Essential Guiding Questions
Question(s) Conceptual, Provocative

o Howare How are ionic compounds named and how are their formulas written?
compoun How are binary molecules named and their formulas written?
ds and What are the seven common elemental diatomic molecules?
molecules What are the names and formulas of common molecules?
named How many electrons will a metal lose to form a positive ion?
and How many electrons will a non-metal gain to form a ne ion?
represent How do metals and non-metals combine to form an ionic bond that result in ionic
ed by compound?
chemical How do non-metals share electrons to form covalent bonds and resulting covalent
formulas? compounds or elemental molecules?
How do o How do metal atoms bond to form metallic bond and resulting metal solids?

atoms
join
together
to form
compoun
ds,
elemental
molecules
.or
metals?

« Whydo
atoms
join
together
to form
compoun
ds,
elemental
molecules
or

23



metals?

e Howdo
bond
types
predict
the
physical
and
chemical
properties
of their
resulting
solid
type?

e What
causes
individual
molecules
to interact
with each
other to
form
liquids
and
solids?

Standard(s)
Content and
CCSS
CT: Science
Framework
(2005)
CT: Grades 9-
12
High School
Chenmistry.
Chemical Bonds
Biological,
chemical, and
physical
properties of
matter result
from the ability
of atoms to form
bonds from
electrostatic

forces between
electrons and
protons and
between atoms

Objective(s)

Name ionic and covalent compounds given formulas.

Write formulas given ionic and covalent compounds' names.

Classify a bond as ionic, covalent, or metallic based upon the presence of metals or
nonmetals.

Apply the octet rule in order to predict bonding types.

Demonstrate ionic and covalent bonding using Lewis/Electron dot structures

representing valence electrons. .
Distinguish between non polar covalent and polar covalent bonds in molecules.

Predict the polarity of a molecule.
Categorize solids as metallic,ionic, molecular, or molecular network solids based on

physical and chemical properties.
Infer the strength of Intermolecular forces of various covalent compounds based upon

their physical and chemical properties.

21



and molecules

Atoms combine
to form
molecules by
sharing
electrons to
form covalent or
metallic bonds
or by
exchanging
electrons to
form ionic
bonds.
Chemical bonds
between atoms
in molecules
such as H2,
CH4, NH3,
H2CCH2, N2,
Cl12, and many
large biological
molecules are
covalent.

Salt crystals,
such as NaCl,
are repeating
patterns of
positive and
negative ions
held together by
electrostatic
attraction.

The atoms and
molecules in
liquids move in
a random
pattern relative
to one another
because the
intermolecular
forces are too
weak to hold the
atoms or
molecules in a
solid form.

Lewis dot
structures can
provide models
of atoms and
molecules.



The shape of
simple
molecules and
their polarity
can be predicted
from Lewis dot
structures.
Electronegativit
y and ionization
energy are
related to bond
formation.
Solids and
liquids held
together by van
der Waals forces
or hydrogen
bonds that affect
their volatility
and
boiling/melting
point
temperatures.
Organic
Chemistry and
Biochemistry
The bonding
characteristics
of carbon allow
the formation of
many different
organic
molecules of
varied sizes,
shapes, and
chemical
properties and
provide the
biochemical
basis of life.

The bonding

ch stics
of carbon result
in the formation
of alarge
variety of
structures,
ranging from
simple
hydrocarbons to

70



complex
biological
molecules and
synthetic
polymers.
©
14 State
Connecticut.

Content/Topics
content
students

KNOW

Naming
and
formula
writing of
ionic
compoun
ds, binary
covalent
compoun
ds, and
common
molecular
names.
The seven
most
common
diatomic
molecules
are:
hydrogen,
nitrogen,
oxygen,
fluorine,
chlorine,
bromine,
and
iodine.

e Atoms
bond with
each
other to
obtain a
stable
noble gas
valence
electron
configura

Skills

skills that students must be able to DO

2. Work independently and collaboratively to solve problems and accomplish goals.

4. Demonstrate innovation, flexibility and adaptability in thinking patterns, work

habits, and working/learning conditions.
5. Effectively apply the analysis, syntheses, and evaluative processes that enable

productive problem solving.

)



tion.
Since
Noble
gases
have
stable
valence
configura
tions they
generally
do not
bond with
other
atoms.
Metals
often
bond with
non-
metals
that form
ionic
compoun
ds.
Nonmetal
s react
with other
nonmetal
s to form
covalent.
compoun
ds. Tonic
compoun
ds
containin
g
polyatomi
c ions
have both
ionic and
covalent
bonding.
C cal
bonds are
formed
when
valence
electrons
are:
transferre
d from
one atom



to another
(ionic),
shared
between
atoms
(covalent)
, Or are
mobile
within a
metal
(metallic)

Lewis dot
or
Electron
dot
diagrams
can
represent
the
valence
electron
arrangem
ent in
elements,
compoun
ds, and
ions.

The
electrone
gativity
difference
between
two
bonded
atoms is
used to
determine
bond type
and its
polarity if
covalent.
Molecula
r polarity
is
determine
d by the
shape of
the
molecule
and

24



distributi
on of
unshared
pairs of
electrons.
Intermole
cular
forces,
created
by the
unequal
distributi
on of
electrons,
result in
varying
strengths
of
attraction
between
molecules

o The
strength
of
intermole
cular
forces
determine
physical
properties
of
molecules
such as:
boiling
point,
melting
point, and
aqueous
solubility.

Core Learning  Resources

Activities ional & Student
e Paper eacher Resources:

Ionic
Formula NOVA:
Writing
Activity
Heat NOVA: Secrets of the Samaurai Sword:
Treatmen

%b



t of Steel
in Bobby

Pins

Experime

nt

« Alloys:

The

"Golden"
Penny

Lab

e Comparin
g the
Physical
Properties

of

Various

Pure

Substance

S

(compute

r

research)
Comparin
g Ionic

and

Molecula

T

Compoun
ds Lab

o Molecula
r Model
Building

Resources

Assessme Graduation Standards

nts

(Titles)

Various

ormative

Project

viduals
in teams

Atomic_Theory/Chemical_Compounds

omenclature_of Inorganic_Compounds

Interdisciplinary Connections

and technology: Viking steel and Japanese Samaurai
are studied in the context of their time period.

3



two,

pure

types

Steel
ve:



students

ability
bend.
then

anion
cation

to

match
to

neutral

s. Students
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write

formula
name.

Written

ormula
of

Written
est

ionic

be
a
of
of
comparabl

ionic

be
at

which

metals
iron
ron

™



@,

). and
ionic

for

write
at

two
which

metals.

from this
onin

The
be
by level
terms of

of

1018

(ex,

with
without
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Unit Planner: Unit VII: Chemical Reactions

ChemistryZ-
Friday, May 22, 2015, 10:06AM

Newtown High School > 2014-2015 > High School > Science > Last Updated:

Chemistry > Week 14 - Week 17 by Linda aGejda

Berechid, Bridget; Canfield, Christian; Carley, Christopher; Merritt, Doreen; Ramsey, Stephanie; Swanhall,
Marty; Tallcouch, Tim; Torrance, Melissa

Enduring Understanding(s)/ Generalization(s)

bonds in matter are broken during a chemical reaction and new bonds are formed to produce new

mass of matter before and after a chemical reaction is the same.

is required to break bonds and released when bonds are formed; therefore, every chemical reaction has a
change in energy though the energy of the system is conserved.

chemical equations are used to represent chemical reactions.

rate of a chemical reaction can be affected by different factors that effect the number of effective collisions

reactants.

Essential
Question(s)

How does
matter
chemicall
y react to
form new
substance
s?

In order
to be
useful,
how can
these
reactions
be
predicted
?

« Howdo
chemists
write out
these
reactions
in order
to have a
universal
means of

Guiding Questions

Conceptual, Provocative

Review: What are the indicators of a chemical change or reaction?

What do the coefficients in a balanced equation represent?

What occurs during a synthesis reaction and how can it be recognized?

What occurs during a decomposition reaction and how can it be recognized?

What occurs during a single replacement reaction and how can it be recognized?
Given a possible single replacement reaction, how can you predict if it will:occur?
What occurs during a double replacement reaction and how can it be recognized?
Why must the reactants in a double replacement reaction be aqueous?

Given a possible double replacement reaction, how can you predict if it will occur?
During the complete combustion of a hydrocarbon, what is the other reactant and
what are the products?

How does collision theory explain why the rate of a reaction can vary?

How do increasing the amount of a reactant, the surface area of a reactant, and the
temperature of a system affect the rate of effective collisions and the subsequent rate
of a chemical reaction?

What is the enthalpy of a reaction?
How can the Energy changes of a reaction's progress be graphically represented?

)



communi
cating
their
research
and
applicatio
ns of
these
reactions?
What
happens
on the
molecular
level
during a
chemical
reaction?
How can
chemical
reactions
be sped
up or
slowed
down?

Standard(s)
ontent and

CT: Science
Framework

(2005)

CT: Grades 9-

12

High School
Chemistry
Conservation of

Matter and
Stoichiometry

The

conservation of
atoms in
chemical
reactions leads
to the principle
of conservation
of matter and
the ability to
calculate the
mass of
products and

Objective(s)

Given the formulas of reactants and products, balance chemical equations.
Write a balanced equation from a word equation.

Create and use models of representative particles to demonstrate balanced equations.

Compare and differentiate between types of chemical reactions.

Predict the products of a chemical reaction based on the reactants.

Apply collision theory to explain how various factors, such as temperature, surface
area, and conc on influence the rate of réaction.

Interpret potential energy diagrams: Poténtial Energy of reactants and products,
activation energy (with or without catalyst), heat of reaction.

Analyze the effect of a catalyst/inhibitor on a reaction.

S



reactants.

Chemical
reactions can be
described by
writing balanced
equations.
Reaction Rates
Chemical
reaction rates
depend on
factors that
influence the
frequency of
collision of
reactant
molecules.

The rate of
reaction is the
decrease in
concentration of
reactants or the
increase in
concentration of
products with
time.

Reaction rates
depend on such
factors as
concentration,
temperature and
pressure.
©
14 State
Connecticut.

Content/Topics  Skills
content skills that students must be able to DO
students o 2. Work independently and collaboratively to solve problems and accomplish goals.
KNOW o 4. Demonstrate innovation, flexibility and adaptability in thinking patterns, work
habits, and working/learning conditions.
o Inall e 5. Effectively apply the analysis, syntheses, and evaluative processes that enable
chemical productive problem solving.
reactions
mass and
energy
are
conserved

e A
balanced



chemical
equation
represents
the
conservati
on of
matter
and its
atoms.
The
coefficien
tsina
balanced
chemical
equation
represent
the
number
of
representa
tive
particles
of a pure
substance
or the
moles of
that
substance

Types of
chemical
reactions
included
synthesis,
decompos
ition,
single
replaceme
nt, double
replaceme
nt, and
combusti
on.

The
Activity
Series of
Elements
is used to
predict
single
replaceme



nt
reactions.
A
solubility
table for
ionic
compoun
ds in
water is
used to
predict
double
replaceme
nt
reactions.
During
the
complete
combusti
on
reaction
ofa
hydrocarb
on,
oxygen is
a reactant
while
carbon
dioxide
and water
are
products.
Energy is
released.
The rate
ofa
reaction
is
measured
in terms
of the
quantity
ofa
product
formed or
the
quantity
ofa
reactant
used up
per unit

Y/



of time.
For
reactions
to occur
the
reactants
must have
the
correct
orientatio
n and
sufficient
energy to
collide in
order to
form an
activated
complex.
To
ncrease
the rate of
a
reaction,
the
number
of
effective
collisions
must
increase.
The rate
ofa
reaction
depends
on the
nature of
the
reactants,
the
concentra
tion of the
reactants,
the
surface
area of
the
reactants,
the
temperatu
re, and
whether a

Ly



catalyst
or
inhibitor
is present.
A catalyst
increases
the rate of
a reaction
by
lowering
its
activation
energy by
changing
the
reaction's
pathway.
The
enthalpy
ofa
reaction
is the
Energy
difference
between
the
enthalpy
of the
reactants
and the
enthalpy
of the
products.
If the
potential
energy of
the
reactants

, is less
than the
potential
energy of
the
products,
the
reaction
is
endother
mic and
the sign
of the



enthalpy
value is
positive.
o Ifthe
potential
energy of
the
reactants
is greater
than the
potential
energy of
the
products,
the
reaction
is
exothermi
c and the
sign of
the
enthalpy
value is
negative.

Core Learning  Resources
Activities sional & Student

e Activity eacher Resources:
Series of
Metals R (Chemical
Lab ) Reaction Overview)
Creating  Bill Nye Chemical Reactions Movie
a . « PBS NOVA: Kaboom!
Solubility ~ + Demonstrations:
Table
using a Gummy Bear(decomposition)
double
replaceme  byrning magnesium ribbon (synthesis/combustion)
nt
reactions bottle(combustion)

e Obtaining
Copper sition of hydrogen peroxide with/with-out a catalyst(rate)
from a
copper area & Burning steel wool(rate)
ore:
copper
an
carbonate
or copper
(II) oxide



Classifica
tion of
Chemical
Reactions Resources:
Experime
nt °
o Factors
that
Affect the Reactions)
Rate of a
Chemical
Reaction
Lab

Assessme Graduation Standards
nts
(Titles)

of

ve

own

Series for

silver,

place
first

m

utions

of the

Interdisciplinary Connections

(PowerPoint - Chemical
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Students

for the

Students w

predict

or

on

create

Summativ
Written
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est

Summativ
Written
est

to
all

and

to
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and

also
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Summativ
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Lab

For

to
them
identify

that

type of

to

each.

final
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Unit Planner: Unit VIII: The Mole and Stoichiometry

Chemistry&

Friday, May 22, 2015, 10:55AM

gf'fi

Newtown High School > 2014-2015 > High School > Science > Last Updated: by
Chemistry > Week 18 - Week 21 Christopher Carley

Berechid, Bridget; Canfield, Christian; Carley, Christopher; Merritt, Doreen; Ramsey, Stephariie; Swanhall,
Marty; Tallcouch, Tim; Torrance, Melissa

Enduring Understanding(s)/ Generalization(s)

amounts of reactants and products in a chemical reaction can be determined qu itatively.

Essential Question(s)

does matter chemically react to form
ble amounts of new substances?

Standard(s)
t and CCSS
CT: Science Framework (2005)
CT: Grades 9-12
High School Chemistry
Conservation of Matter and Stoichiometry The
conservation of atoms in chemical reactions leads to
the principle of conservation of matter and the ability
to calculate the mass of products and reactants.
Chemical reactions can be described by writing
balanced equations.
The quantity one mole is set by defining one mole of
carbon-12 atoms to have a mass of exactly 12 grams.
One mole equals 6.02.x 1023 particles (atoms or
molecules).
The molar mass of a molecule can be determined from
its chemical formula and a table of atomic masses

The mass of a molecular substance can be converted
to moles, number of particles, or volume of gas at
standard temperature and pressure.

© 2002-2014 State of Connecticut.

Content/Topics

Guiding Questions

Conceptual, Provocative

Why are chemical equations balanced?

What is the molar mass of a substance?

How is the mass, quantity, or volume of a
substance in a reaction calculated based upon
the mass, quantity, or volume of another
substance?

How do relative amounts of reactants determine
which are limiting the process and which are in
excess?

Objective(s)

Construct balanced equations by applying the
law of conservation of matter.

Calculate the molar mass of a substance based
on its formula.

Calculate the mass, quantity, or volume of a
substance in a reaction based upon the mass,
quantity, or volume of another substance.
Compare relative amounts of reactants to
determine which are limiting the process and
which are in excess.

\fé



Critical content that students must KNOW

The mole is 6.022 X 10 representative
particles of a substance: atoms, molecules,
formula units.

The mass of one mole of a substance is the
molar mass of that substance.

Stoichiometry is the calculations of quantities
in chemical reactions.

Core Leamning Activities

Assessments (Titles)

Calculating the Percent Mass of Water in a
Hydrate Lab

Decomposition of Baking Soda(Stoichiometry
Lab)

Production of Calcium

Transferable skills that students must be able to DO
e 2. Work independently and collaboratively to
solve problems and accomplish goals.

o 5. Effectively apply the analysis, syntheses,
and evaluative processes that enable productive

problem solving.
/7. Other.

Write and balance chemical reaction equations

Resources
& Student

eacher Resources:

en/simulation/reactions

Carbonate(Stoichiometry Lab) -and-rates
Percent Mass of Water in Popcorn(Inquiry:
Problems) Resources:
. (MOLE DAY)
Graduation Standards Interdisciplinary Connections

CFA -Stoichiometry

Written Test

to assess student content

e Problem Solving

-Calculating the percent mass
copper in copper(II) oxide

ve: Lab Assignment

experimentally determine

percentage of an element found
a compound sample.

nit test
Summative: Written Test

ve test to conclude the unit

Atlas Version 8.1.1
© Rubicon International 2015. All rights reserved



Unit Planner: Unit IX : Aqueous Systems

Chemi strym

Friday, May 22, 2015, 10:56AM

Newtown High School > 2014-2015 > High School > Science > Last Updated:

Chemistry > Week 22 - Week 23 by Linda aGejda

Berechid, Bridget; Canfield, Christian; Carley, Christopher; Merritt, Doreen; Ramsey, Stephanie; Swanhall,
Marty; Tallcouch, Tim; Torrance, Melissa

Enduring Understanding(s)/ Generalization(s)
shape and polarity of the water molecule contribute to its remarkable properties.

can dissolve a wide variety of solutes to form solutions.

Essential Question(s) Guiding Questions
Conceptual, Provocative
does the solution process
and what factors influence e What attributes of the water molecule give it its unique chemical
and physical properties?
o How do substances dissolve other substances?
e What determines the solubility of a substance?

Standard(s) Objective(s)
Content and CCSS

CT: Science Framework (2005)
Illustrate a Lewis Diagram of a water molecule.

] CT: Grades 9_1,2 o Evaluate the polarity of the hydrogen — oxygen bonds in water.
High School Chemistry o Compare the unique properties of water to substances such as
Chemical Bonds Biological, alcohols, oils, and other nonpolar substances.
chemical, and physical properties Prepare a solution with a specific concentration.

of matter result from the ability of o Prepare dilutions from a stock solution.
atoms to form bonds from o Calculate the concentration of a solution.
electrostatic forces between « Compare, quantitatively and qualitatively, the degree to which
electrons and protons and different solutes affect solubility.
between atoms and molecules e Predict the amount of a solute that will dissolve in water at a given
The shape of simple molecules temperature through the use of a solubility curve.
and their polarity can be predicted
from Lewis dot structures.
© 2002-2014 State of
Content/Topics Skills
content that students must skills that students must be able to DO
w e 1. Use real-world digital and other research tools to access, evaluate
and effectively apply information appropriate for authentic tasks.
o Unequal charge « 2. Work independently and collaboratively to solve problems and
distribution makes water a accomplish goals.
polar molecule. o 5. Effectively apply the analysis, syntheses, and evaluative
Water molecules are processes that enable productive problem solving.

attracted and held together

by



by strong intermolecular
forces called hydrogen
bonds.

The capacity of water
molecules to form
hydrogen bonds results in
such properties as high
surface tension, high heat
capacity, low vapor
pressure, and low density
as a solid.

A solution is a
homogenous mixture of a
solute and water.

The solubility of a solute in
water is dependant on their
temperature and pressure,
and the chemical nature of
the solute.

Properties of water
(colligative properties),
such as boiling point,
freezing point, and vapor
pressure can be affected by
the presence of solutes.
Aqueous solutions can be
electrolytes or
nonelectrolytes depending
on the nature of the solute.
The concentration of a
solution can be expressed
as molarity (M), percent by
volume, percent by mass,
and parts per million

(ppm).

Core Learning Activities

Factors that Affect
Solublity (Rates of
Solubility) Experiment
Cold Pack
Experiment(Inquiry Lab)
Dilution Experiment (using:
the Spec-20)

Resources
onal & Student

eacher Resources:

Simulations - Solutions)

tudents Resources:

(Interactive

1/CHM151Folder/Tro12Solutions

-y



.pdf (Aqueous Solutions)

Assessments (Titles) Graduation Standards

-Aqueous systems
ormative: Written Test

to assess student
ledge. o Problem Solving

-Cold Pack
Lab

experimentally
which of a
of different salts
the most ideal cold
when dissolved in

test
‘Written Test

of unit test for
systems.

Atlas Version 8.1.1
© 2015. All rights reserved
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Unit Planner: Unit X: Equilibrium

Chemistrym ;

Friday, May 22, 2015, 10:57AM et
Newtown High School > 2014-2015 > High School > Science > Last Updated: by
Chemistry > Week 24 Christopher Carley

Berechid, Bridget; Canfield, Christian; Carley, Christopher; Merritt, Doreen; Ramsey, Stephanie; Swanhall,
Marty; Tallcouch, Tim; Torrance, Melissa

Enduring Understanding(s)/ Generalization(s)
rate of a chemical reaction is altered by changes in concentrations, temperature, and pressure.

an aqueous system at chemical equilibrium, the rates of the forward and reverse reactions are

Essential Question(s) Guiding Questions
Conceptual, Provocative

does the solution process

and what factors influence e What factors cause a dynamic equilibrium to occur?
e How do external factors influence and change a dynamic
equilibrium?

factors influence the rate
of a process?

Standard(s) Objective(s)
Content and CCSS
CT: Science Framework (2005)

CT: Grades 9-12 o Predict the change in equilibrium due to changes in temperature,

pressure, and concentration.

High School Chemistry « Contrast the concentration of particles and rates of opposing
Reaction Rates Chemical reaction reactions in an equilibrium system.
rates depend on factors that e Propose equilibrium shifts for reversible reactions based upon Le
influence the frequency of Chateliers' principle.

collision of reactant molecules.

The rate of reaction is the
decrease in concentration of
reactants or the increase in
concentration of products with
time.

Reaction rates depend on such
factors as concentration,
temperature and pressure.
Equilibrium is established when
forward and reverse reaction rates
are equal.

Catalyst plays a role in increasing
the reaction rate by changing the
activation energy in a chemical
reaction.

Copyright © 2002-2014 State of
Connecticut.

s~



Content/Topics
tical content that students must Transferable skills that students must be able to DO

w

In many chemical reactions
in closed systems, products
also act as reactants. These
are called reversible
reactions.

Some chemical reactions
can reach equilibrium.

At equilibrium the rate of
the forward reaction equals
the rate of the reverse
reaction. The measureable
quantitites of reactants and
products remain constant at
equilibrium.

The position of a chemical

equilibrium can be
expressed as a ratio of
product concentration to
reactant concentration.
This is the K¢q value.

Le Chatelier’s Principle
predicts how a change to
temperature, pressure, and
concentration for a
chemical system in
equilibrium will affect the

position of the equilibrium.:

Core Learning Activities

Reaction Rate Factors Lab
Potential Energy Diagrams
Analysis

Penny Equilibrium

Le Chatelier's Principle
Experiment

Skills

e 1. Use real-world digital and other research tools to access, evaluate
and effectively apply information appropriate for authentic tasks.
e 2. Work independently and collaboratively to solve problems and

accomplish goals.
e 5. Effectively apply the analysis, syntheses, and evaluative
processes that enable productive problem solving.

Resources
& Student

eacher Resources:
(Interactive

Simulations - Solutions)

Resources

(Aqueous Solutions)

html (Solutions)

>



Assessments (Titles) Graduation Standards Interdisciplinary Connections
-Equilibrium
ormative: Written Test

to determine
content e Problem Solving
ledge.

nit test
Summative: Written Test

Summative test on
equilibrium content

-Le Chatelier's

Summative: Lab

write-up for
conceptual
of Le
principle in
equilibria.

-Reaction Rate

Summative: Lab

experiment
students tést how
factor affect the

at which a reaction

-Reaction rates
ve: Written Test

on reaction rates
catalysts.

Atlas Version 8.1.1
© 2015. All rights reserved






Unit Planner: Unit XI: Acids & Bases

Chemistry83

Friday, May 22, 2015, 10:58AM

Newtown High School > 2014-2015 > High School > Science > Last Updated:

Chemistry > Week 25 - Week 29 by Linda aGejda

Berechid, Bridget; Canfield, Christian; Carley, Christopher; Merritt, Doreen; Ramsey, Stephanie; Swanhall,
Marty; Tallcouch, Tim; Torrance, Melissa

Enduring Understanding(s)/ Generalization(s)
and bases are defined by their ability to change concentrations of hydrogen and hydroxide ions.

and bases react with each other in neutralization reactions.

Essential Question(s) Guiding Questions
Conceptual, Provocative

is the chemical

of acids and How are acids and bases structurally and chemically different?

How do acids and bases interact with eachother in a neutralization process?
How is the pH of a solution determined?
What impacts result from changing the pH of a solution?

?

Standard(s) Objective(s)
Content and CCSS
CT: Science
Framework (2005) Identify acids and bases based on properties and chemical formulas

. o Write reactions for Arrhenius and Bronsted-Lowry acids and bases.

CT: Grades 9-12 . . ’ ;

Hieh School Chemist « Calculate pH, pOH, [OH], and [H"] for a variety of acid — base values.
1gh Sehoo emistry  Differentiate between a conjugate acid and base in a Bronsted Lowry

Conservation of Matter reaction.

and Stoichiometry The « Write equations and predict products for neutralization (acid-base) reaction.
conservation of atoms in o Calculate the unknown concentration of an acid or base by performing a
chemical reactions leads titration in the laboratory.

to the principle of

conservation of matter

and the ability to

calculate the mass of
products and reactants.

Chemical reactions can
be described by writing
balanced equations.
The mass of a molecular
substance can be
converted to moles,
number of particles, or
volume of gas at
standard temperature and
pressure.

© 2002-2014

tate of Connecticut.



Content/Topics
Critical content that

tudents must KNOW

The Arrhenius
theory of acids
and bases explains’
many behaviors of
acids and bases.

e In the Bronsted-
Lowry theory of
acids and bases,
acids are proton
donors and bases

are proton
acceptors.

Increasing H"
concentrations
decreases OH"
concentrations
and vice-versa.
pH is an inverse

measure of

hydrogen ion
concentration.

Acids have a

lower pH because
they increase H'
concentrations,
while bases have a
higher pH because
they increase OH
concentrations.

e The products of a
neutralization
reaction are water

and a salt.

The salt 1s formed
from the anion of
an acid and the
cation of a base.

e Titrationis a

laboratory process -
in which a volume
of solution of

known

concentration is
used to determine °
the concentration -

of another
solution.

Skills

Transferable skills that students must be able to DO

1. Use real-world digital and other research tools to access, evaluate and
effectively apply information appropriate for authentic tasks.
2. Work independently and collaboratively to solve problems and

accomplish goals.
5. Effectively apply the analysis, syntheses, and evaluative processes that
enable productive problem solving.



e Anindicatorisa
chemical that
changes color in
response to
changes in pH.

Core Learning Activities Resources
onal & Student
o Titration /
Neutralization eacher Resources:
Reaction
Experiment(oxalic acad/webtext/abcon/index.html (Acids and Bases)
acid) . colorado (Interactive Simulations -
o pH Calculations pH)
of Various
Household Items Resources:
Experiment
Indicators
Experiment
° Dllutlon:% and pH html (Acids and Bases)
Calculations
o Percentage of
Acetic Acid in
Vinegar

Bases (Power Point - Acids and Bases)

Assessments Graduation Standards Interdisciplinary Connections
(Titles)
-Acids and
ases
ormative:
ritten Test o Problem Solving

to

content

-Titration of

Lab

tudents use an
base titration
experimentally
the
of
acetic acid in
store-

o (



vinegar.

Unit test
Summative:
Woritten Test

End of unit test
on acids and
bases.

Atlas Version 8.1.1
© Rubicon International 2015, All rights reserved
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Unit Planner: Unit XII: Gases

Chemistrym

Friday, May 22, 2015, 11:01AM

Newtown High School > 2014-2015 > High School > Science >
Chemistry > Week 30 - Week 32

Last Updated: by
Doreen Merritt

Berechid, Bridget; Canfield, Christian; Carley, Christopher; Merritt, Doreen; Ramsey, Stephanie; Swanhall,

Marty; Tallcouch,

Torrance, Melissa

Enduring Understanding(s)/ Generalization(s)

is a state of matter that can expand, be compressed, diffuse, and exert pressure because its particles ideally
negligible volume compared to the space between them and

these particles are constantly moving in random directions, colliding elastically.

volumes of different ideal gases at the same constant temperature and pressure, contain the same number

particles.

behavior of any ideal gas may be described algebraically:

-rates of diffusion/effusion between gases may be compared

gas mixture's total pressure predicted

new pressure, volume or temperature (Kelvin) of an amount of gas predicted

product of the volume and pressure is a constant for a given amount of an ideal gas at a constant

Essential
Question(s)

does an ideal
behave
to the

do different
substances
similarly
changes in

lume, and

of
?

are the

the

Guiding Questions

Conceptual, Provocative

Understand the Kinetic-molecular theory as applied to the gaseous state of matter
Apply the kinetic-molecular theory to explain the changes in pressure, volume, and
temperature of a gas in terms of the molecules themselves.

Under what conditions does a real gas behave like an ideal gas?

How is gas pressure measured and applied to gas mixtures?

How is the rate of effusion or diffusion affected by a gas's mass?

How can a gas mixture's pressure be determined given the partial pressures of the
mixture's components?

For a given amount of gas; how does changing one variable: pressure, temperature,
or volume affect the other two?

Can the number of gas particles be related to the pressure, temperature, and volume

of an idea gas?



umber of
es, pressure,
and
ofa
be expressed

Standard(s)
Content and CCSS

CT: Science
Framework
(2005)

CT: Grades 9-12
L. Inquiry

SCIENTIFIC
INQUIRY -
Scientific inquiry
is a thoughtful
and coordinated
attempt to search
out, describe,
explain and
predict natural
phenomena. °
Scientific inquiry
progresses
through a
continuous
process of
questioning, data
collection,
analysis and
interpretation. ¢
Scientific inquiry
requires the
sharing of
findings and ideas
for critical review
by colleagues and |
other scientists.
SCIENTIFIC
LITERACY -
Scientific literacy
includes the
ability to read,
write, discuss and
present coherent
ideas about
science. *
Scientific literacy
also includes the

Objective(s)

Understand the kinetic-molecular theory as applied to a gas and its pressure, volume
and temperature.

Explain what causes gas pressure and how it is measured.

Convert temperatures in degrees Celsius to Kelvin in order to solve gas law
problems.

For a given amount of an ideal gas,understand the relationships between pressure,
temperature, and volume when one is held constant and the other two are
manipulated.

Algebraically apply Boyle’s Law, Charles’s Law, and the Combined Gas Law with
regards to changing the pressure, temperature and/or volume of a given amount of
gas.

Explain the Ideal gas Law,

Solve problems using the Ideal gas law.

Explain Dalton's Law of Partial Pressure and give an example.

Solve problems using Dalton’s Law of Partial Pressure.

Predict the diffusion rate of gases using Graham's Law.



ability to search
for and assess the
relevance and
credibility of
scientific
information found
in various print
and electronic
media.
SCIENTIFIC
NUMERACY -
Scientific
numeracy
includes the
ability to use
mathematical
operations and
procedures to
calculate, analyze
and present
scientific data and
ideas.

D INQ3.
Formulate a
testable
hypothesis and
demonstrate
logical
connections
between the
scientific
concepts guiding
the hypothesis
and the design of
the experiment.

D INQ5. Identify
independent and
dependent
variables,
including those
that are kept
constant and
those used as
controls.

D INQ6. Use
appropriate tools
and techniques to
make
observations and
gather data.

<



High School
Chemistry

Conservation of
Matter and
Stoichiometry
The conservation
of atoms in
chemical
reactions leads to
the principle of
conservation of
matter and the
ability to
calculate the mass
of products and
reactants.

One mole equals
6.02.x 1023
particles (atoms
or molecules).
© 2002-
14 State of

Content/Topics
Critical content

students must
w

Ideal gases
behave
according
to the
Kinetic-
molecular
theory
which
states that
all gas
particles:

in constant,
straight-
line motion.

so small that
empty space
separates them
measured as the
's

Skills

skills that students must be able to DO
2. Work independently and collaboratively to solve problems and accomplish goals.
5. Effectively apply the analysis, syntheses, and evaluative processes that enable

productive problem solving.

b



have no attractive

between

elastic
with

other

The
Kinetic-
molecular
theory
explains
the
relationship
s of the
pressure,
volume,
and
temperatur
e of a gas
with the
velocity,
and
frequency
and force
of
collisions
among its
molecules.
A real gas
is most like
an ideal gas
at low
pressures
and high
temperatur
es.
Avogadro's
Principle
states that
equal
volumes of
gases at the
same
temperatur
e and
pressure
contain an



equal
number of
particles.
Boyle's law
states that
ata
constant
temperatur
e and
amount, the
volume of
a gas is
inversely
proportiona
1 to its
pressure.
Charles's
Law states
thatata
constant
pressure
and
amount, the
volume of
a gasis
directly
proportiona
1toit's
temperatur
e.
Gay-
Lussac's
Law states
that at a
constant
volume and
amount, the
pressure of
a gasis
directly
proportiona
1 to its
Kelvin
temperatur
e.

The
Combined
Gas Law is
an
algebraic
statement



combining
Boyle's,
Charles's,
and Gay-
Lussac's
Laws

The Ideal
Gas Law
relates the
number of
moles of a
gas with its
pressure,
temperatur
e, and
volume
using a
constant.
For a given
amount of
gasata
constant
temperatur
e, the
product of
its pressure
and volume
isa
constant.
Graham's
Law states
that the rate
of

of a gasis
inversely
proportiona
1to the
square root
of its molar
mass. -
Dalton's
Law of
partial
pressure
states that
the total
pressure of
a gas
mixture is
equal to the
sum of the

[ a



partial
pressures
of the gases
in the
mixture.

Core Learning Resources
Activities & Student

Law Lab Resources:

'sLaw Lab: o Virtual Chemistry Experiments
e Demonstrations:
Gas Law Lab

the can
's Law Lab

falls into beaker
jar blows up "peeps" and balloons
gas diffusion: Graham's Law with HCl and NH4Cl

Resources:

e Gas Laws
o Virtual Gas Law Experiments

e ChemWiki: Gases:

ases of Matter/Gases

Assessmen Graduation Standards Interdisciplinary Connections
ts (Titles)

Laws
CFAs

tten
est

Gas Laws
Summative:
ritten
est

10



the

volume

volume
airin a
syringe as
are

Atlas Version 8.1.1
© Rubicon International 2015. All rights reserved
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Unit Planner: Unit XIII: Organic Chemistry & Polymers

Chemistry&®

Friday, May 22, 2015, 11:03AM

Newtown High School >2014-2015 > High School > Science > Last Updated: by
Chemistry > Week 33 - Week 35 Doreen Merritt

Berechid, Bridget; Canfield, Christian; Carley, Christopher; Merritt, Doreen; Ramsey, Stephanie; Swanhall,
Marty; Tallcouch, Tim; Torrance, Melissa

Enduring Understanding(s)/ Generalization(s)

compounds differ from inorganic compounds.
are compounds that only contain carbon and hydrogen.

impart distinctive and chemical properties to organic

Essential Question(s) Guiding Questions
Conceptual, Provocative

are organic . ' _ .
do you differentiate an organic compound from an inorganic compound?

at are the chemical are the different types of organic structures?
structure of organic
compounds? do the different functional groups do?
do organic role do organic molecules play in biological systems?
affect our

odies?
Standard(s) Objective(s)
Content and CCSS

CT: Science Framework

(2005) « Distinguish an organic compound based on its structure or condensed
CT: Grades 9-12 structural formula.

High School Chemistry  Appraise the molecular formula, given the empirical formula and the
Organic Chemistry and molecular mass of a compound.
Biochemistry The bonding  Compare the structural formulas for alkanes, alkenes, and alkynes
characteristics of carbon containing a maximum of 10 carbon atoms.
allow the formation of Formulate all possible structural formulas of isomers when given the
many different organic molecular formula of a compound.
molecules of varied sizes, o Classify an organic compound based on it functional group
shapes, and chemical « Construct a structural formula with the functional group(s) on a straight
properties and provide the chain hydrocarbon backbone, when given the correct TUPAC name for the
biochemical basis of life. compound.
Large molecules Categorize the various types of organic reactions
(polymers), such as

proteins, nucleic acids, and
starch, are formed by
repetitive combinations of
organic monomers.

A



The bonding characteristics
of carbon result in the ;
formation of a large variety
of structures, ranging from -
simple hydrocarbons to
complex biological
molecules and synthetic

polymers.
Amino acids are the
building blocks of proteins.

Copyright © 2002-2014
State of Connecticut.

Content/Topics Skills

content that students:
KNOW

o Organic compounds
can be named using
the IUPAC System. .

e Hydrocarbons are
compounds that
contain only carbon
and hydrogen.
Saturated
hydrocarbons contain;
only single carbon-
carbon bonds.
Unsaturated
hydrocarbons contain
at least one multiple °
bond between
Carbon atoms.
Organic acids,
alcohols, esters,
aldehydes, ketones,
ethers, halides,
amines, amides, and
amino acids are types
of organic
compounds that
differ in their
structures.

Functional groups
impart distinctive
physical and
chemical properties
to organic
compounds.

o Isomers of organic

have the

e skills that students must be able to DO
1. Use real-world digital and other research tools to access, evaluate and
effectively apply information appropriate for authentic tasks.
2. Work independently and collaboratively to solve problems and

accomplish goals.
5. Effectively apply the analysis, syntheses, and evaluative processes that

enable productive problem solving.



same molecular
formula, but different
structures and
properties.

Types of organic
reactions include:
addition,
substitution,
polymerization,
esterification,
fermentation,
saponification, and
combustion.

The empirical
formula of a
compound is the
simplest whole
number ratio of
atoms of the
elements in a
compound. It may be
different from the
molecular formula,
which is the actual
ratio of atoms in a
molecule of that
compound.

Core Learning Activities

Esters Production
Making soap
Thermoplastics
Comparing Natural
Polymer to Synthetic
Compounds

Resources

& Student
Resources

Virtual Textbook of Organic Chemistry

tudents Resources:

Chemical Bonding (
Chemical Bonding
Animated Chemical Bonding

swif)

Hydrocarbons

Organic Chemistry



Assessments Graduation Standards
(Titles)
test
Summative:
Test

¢ Problem Solving
on the

of the

A -Pretest
ormative; Written
est

to assess
knowledge in
chemistry

Atlas Version 8.1.1
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Unit Planner: Unit XIII: Organic Chemistry & Polymers

Chemistry®2 o=
Friday, May 22, 2015, 11:03AM =
Newtown High School > 2014-2015 > High School > Science > Last Updated: by

Chemistry > Week 33 - Week 35

Doreen Merritt

Berechid, Bridget; Canfield, Christian; Carley, Christopher; Merritt, Doreen; Ramsey, Stephanie; Swanhall,
Marty; Tallcouch, Tim; Torrance, Melissa

Enduring Understanding(s)/ Generalization(s)

compounds differ from inorganic compounds.

are compounds that only contain carbon and hydrogen.

Essential Question(s)

are organic
compounds?

at are the chemical
of organic
ds?

do organic
affect our
f’

Standard(s)
and CCSS

CT: Science Framework
(2005)
CT: Grades 9-12

High School Chemistry
Organic Chemistry and
Biochemistry The bonding
characteristics of carbon
allow the formation of
many different organic
molecules of varied sizes,
shapes, and chemical
properties and provide the
biochemical basis of life.

Large molecules
(polymers), such as
proteins, nucleic acids, and
starch, are formed by
repetitive combinations of
organic monomers.

distinctive physical and chemical properties to

compounds.

Guiding Questions

Conceptual, Provocative

do you differentiate an organic compound from an inorganic compound?

are the different types of organic structures?
do the different functional groups do?

role do organic molecules play in biological systems?

Objective(s)

Distinguish an organic compound based on its structure or condensed
structural formula.

Appraise the molecular formula, given the empirical formula and the
molecular mass of a compound.

Compare the structural formulas for alkanes, alkenes, and alkynes
containing a maximum of 10 carbon atoms.

Formulate all possible structural formulas of isomers when given the
molecular formula of a compound.

Classify an organic compound based on it functional group

Construct a structural formula with the functional group(s) on a straight
chain hydrocarbon backbone, when given the correct IUPAC name for the
compound.

Categorize the various types of organic reactions



The bonding characteristics
of carbon result in the
formation of a large variety
of structures, ranging from
simple hydrocarbons to
complex biological
molecules and synthetic

polymers.
Amino acids are the
building blocks of proteins.
© 2002-2014
of Connecticut.

Content/Topics Skills
Critical content that students skills that students must be able to DO
KNOW e 1. Use real-world digital and other research tools to access, evaluate and
effectively apply information appropriate for authentic tasks.

e Organiccompounds : « 2. Work independently and collaboratively to solve problems and
can be named using accomplish goals.
the IUPAC System. s 5. Effectively apply the analysis, syntheses, and evaluative processes that
Hydrocarbons are enable productive problem solving.
compounds that
contain only carbon
and hydrogen.
Saturated
hydrocarbons
only single carbon-
carbon bonds. .
Unsaturated
hydrocarbons contain
at least one multiple
bond between
Carbon atoms.

e Organic acids,
alcohols, esters,
aldehydes, ketones,
ethers, halides,
amines, amides, and !
amino acids are types:
of organic
compounds that
differ in their
structures.
Functional groups
impart distinctive
physical and
chemical properties
to organic
compounds.
Isomers of organic
compounds have the

1Y



same molecular
formula, but different
structures and
properties.

Types of organic
reactions include:
addition,
substitution,
polymerization,
esterification,
fermentation,
saponification, and
combustion.

The empirical
formula of a
compound is the
simplest whole
number ratio of
atoms of the
elements in a
compound. It may be
different from the
molecular formula,
which is the actual
ratio of atoms in a
molecule of that

compound.
Core Learning Activities Resources
& Student

o Esters Production

¢ Making soap Resources:
Thermoplastics

o Comparing Natural e Virtual Textbook of Organic Chemistry
Polymer to Synthetic
Compounds

Students Resources:
e Chemical Bonding
¢ Chemical Bonding
Animated Chemical Bonding

swif)

Hydrocarbons

e Organic Chemistry



Assessments Graduation Standards Interdisciplinary Connections
(Titles)
test
ve:
Test
e Problem Solving
est on the
ve
concepts of the

-Pretest
ormative: Written

to assess
knowledge in

Atlas Version 8.1.1
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 Atlas - Biology https://newtownk12.rubiconatlas.org/Atlas/Browse/View/UnitCalen.

Newtown Public Schools
Biology

Newtown High Schoo! > Grade 10 > Science > Biology

Last Updated: by Susan McConnell
Collaboration
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Atlas - Atlas - Introductory Unit

10f3

Newtown Public Schools
Biology 8¢

Newtown School > Grade 10 > Science >

Introductory Unit

Collaboration

> Week 1-Week2

https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/

Las! Updated: by Susan
McConnell

Enduring Understanding(s)/ Generalization(s)

K-12 EU’s

Sclentific literacy is essential for personal declslon-making, participation In clvic and cultural affairs and economic productivity.

Unit EU's

There are essential themes that repeat throughout the whole year In Biology.

Topical Generalization

There are essential themes that repeat throughout the whole year In Blology.

Unit Planner

Essential Question(s)

Topical Generalization

What are essential themes that repeat throughout the whole year in Biology?

Standard(s)

Content and CCSS

CCSS: Literacy in History/Social Studies,
Science, & Technical Subjects 6-12

CCSS: Grades 9-10
Capacities of the Literate Individual

Guiding Questions

Factual, Conceptual, Provocative

Essential/Guiding Questions

» Why must new developments In science be examined from an ethical
standpoint?

* Why does evolution permeate most topics in Biology?

» How do different careers in science fit into the varlous units of Biology?

o Are the needs of consumers different from the needs of producers?

» What defines life?

» How can life defined as sharing fundamental characteristics be highly
variable at the same time (continulty/diversity)?

¢ Does structure always dictate function?

« How does the hierarchy of life/ levels of organization demonstrate
interdependence?

« What are essential tools that will be used throughout the year?

= Is it necessary to have themes spiral throughout a course?

« Why is there controversy over the classification of organisms?

Objective(s)
/
Recognize the essential themes that repeat throughout Blology.

7z 7/29/2015 12:38 PM
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Students Who are College and Career Ready in Reading, Writing,
Speaking, Listening, & Language
« They use technology and digitat media strategically and capably.
Writing
2. Write informative/explanatory texts to examine and convey

complex Ideas and information clearly and accurately through
the effective selection, organization, and analysis of content.

o WHST.9-10.2a. Introduce a topic and organize ideas, concepts,
and information to make important connections and distinctions;
Include formatting (e.g., headings), graphics (e.g., figures, tables),
and multimedia when useful to aiding comprehension.

CT: Science Framework (2005)

CT: Grades 9-12

I. Inquiry
SCIENTIFIC INQUIRY - Scientific Inquiry Is a thoughtful and
coordinated attempt to search out, describe, explain and predict
natural phenomena.  Scientific Inquiry progresses through a
continuous process of questioning, data collection, analysls and
interpretation. * Scientific Inquiry requires the sharing of findings
and ideas for critical review by colleagues and other sclentists.
SCIENTIFIC LITERACY » Scientific literacy includes the ability to
read, write, discuss and present coherent Ideas about science. ¢
Scientific literacy also Includes the ability to search for and
assess the relevance and credibility of sclentific information
found In varlous print and electronic medla. SCIENTIFIC
NUMERACY - Scientific numeracy includes the abllity to use
mathematical operations and procedures to calculate, analyze
and present sclentific data and Ideas.
+ D INQ1. [dentify questions that can be answered through
scientific investigation.
¢ D INQ10. Communicéte about sclence in different formats, using
relevant science vocabulary, supporting evidence and clear loglec.
» D INQ3. Formulate a testable hypothesis and demonstrate loglcal
connectlons between the scientific concepts guiding the
hypothesis and the design of the experiment.
o D INQS5. Identify independent and dependent variables, Including
those that are kept constant and those used as controls.
« DINQ8. Use appropriate tools and techniques to make
observatlons and gather data.
o D INQ7. Assess the reliabllity of the data that was generated in
the Investigation.
¢ D INQ.9 Articulate conclusions and explanations based on
research data, and assess results based on the design of the
investigation.

High School Biology
Cell Biology The fundamentat life processes of plants and
animals depend on a variety of chemical reactions that occur in
speclalized areas of the organism's cells.

o Cells are enclosed within semlpermeable membranes that
thelr interaction with their surroundings.

Content/Topics
Critical content that students must KNOW

Bioethics, Characteristics of Life, Evolution, Natural Selection, Structure,
Function, Energy, Domains, Kingdom, Species, Consumers, Producers,
Autotrophs, Heterotrophs, Prokaryotes, Eukaryotes, Archaea, Cellular
Respiration, Homeostasis, Adapt, Development, Metabolism, Stimuli, Genetic
information, Repraduction, Cell, Environment, atom, molecule,
macromolecule, organelle, tissue, organ, organ system, organism, population,
nommunity, acnsystam, hinsphare
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Skills

Transferable skills that students must be able to DO

o 1. Use real-world digital and other research tools to access, evaluate and
effectively apply information appropriate for authentic tasks.

« 2. Work independently and collaboratively to solve problems and
accomplish goals.

« 3. Communicate information cleary and effectively using a variety of
tools/media In varled contexts for a varlety of purposes.

« 6. Value and demonstrate personal responsibility, character, cultural
understanding, and ethical behavior.

o 7. Other.

Microscope Skills

Z 7/29/2015 12:38 PM



Atlas - Atlas - Introductory Unit https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/.

Core Learning Activities Resources

See assessments. Professional & Student
Attached to assessments.

Assessments (Titles) Graduation Standards Interdisciplinary
Diagnostic Connections
Formative: Other written
assessments

What is Biology?
What do all living things share?

CFA

Formative: Other written
assessments

Why must new developments In
science be examined from an
ethical standpoint?

How do different careers in
science flt into the varlous units of
Biology?

Are the needs of consumers
different from the needs of
producers?

Is Sammy Alive?
Formative: Dramatization
Classroom debate

& Is Sammy Alive.doc

Levels of Organization Activity
Formative: Other Visual
Assessments

Career Poster

Formative: Other written

assessments

Students choose a career in the

field of Biology and design a

poster selling the career.

f Biology Career Poster
2013.doc

Characteristics of Life Lab

Summative: Lab Assignment

& Characteristics of Life Lab
directions.doc

Unit Test

Summative: Standardized Test

& TEST (Sci. Meth, Micro,
Safety, Characteristics).doc

Atias Verslon 8.1.1
© Rubicon International 2015. All rights reserved
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Atlas - Atlas - Tools of Science
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https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/..

Newtown Public Schools
Biology B2

Last Updated: by Susan

Newtown High School > Grade 10 > Science > Biology > Week 3 - Week 4
McConnell

Tools of Science

Collaboration

Enduring Understanding(s)/ Generalization(s)
K-12 EU’s

1. Sclentific Inquiry inspires Independent and collaborative critical evaluation and communication of information that can be used for further application,
decision making, product design and solutions to problems.

Unit EU’s

Sclence speaks a universal language and shares common methodologies.

Topic Generalization

A. There are common tools that sclentists use to collect data

B. Scientists use common language so that communication may be global

Essential Question(s) Guiding Questions

Essential Question(s) Factual, Conceptual, Provocative

What are the common tools that scientists use to collect data?

How do scientists use common language to communicate globally?
A1. What are essential safety practices/ guidelines that must be followed in the

laboratory?

A2. How is bias eliminated in data collection?

A3. Is the scientific method only used by sclentists?

A4. What are essential components of a good hypothesis?
A5. How do controls differ from constants?

A6. What Is the difference between the Independent variable and the
dependent variable?

A7. Is it more important that laboratory data be precise or accurate?

A8. Do scientists really use universal procedures/ tools when conducting
investigations?

§’ 7/29/2015 12:38 Pv
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A9. What are some of the common tools biologists use to study life?
A10. What is the difference between qualitative and quantitative data?

A11.What is more acceptable to the scientific community subjective
observations or objective observations?

A12.1s there a critical minimum number of data points needed to draw
conclusions?

B1. Why s it important to include units with measurements?

B2. How is a graph/data table properly labeled?

B3.0n which axis does the Independent and dependent variable belong?
B4. Why must conclusions include all data?

B5, What types of data/evidence can be used to support conclusions?
B6. Is It Important to use content taught In class to support conclusions?
B7. Is there a correct type of graph to use for all situations?

B8. Are numbers an essentlal component of data?

B9. What skills are essential for an effective oral presentation?

B10. What are effective strategles to call attention to key points?

B11. What are effective strategles for scientific persuasion?

B12. How do scientists use abstracts?

B13. Why do scientists set out 1o disprove a point instead of proving it?
B14. Can anything be proven in science?

B15. Why is it essential that procedures be reproducible?

B16. Is it acceptable to include erroneous data in a lab report?

B17. What is validity?

20f5 L/ 7/29/2015 12:38 PM



Atlas - Atlas - Tools of Science https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/..

B18. Is there a difference between conversational vocabulary and scientific
vocabulary?

B19. Why are personal pronouns avoided in science?

Standard(s) Objective(s)

Content and CCSS /DOK Language
Explain how scientists use common tools to collect data.
CCSS ) theracy n H IStOFy/SOCla| StUdleS’ Analyze common language scientists use to communlicate globally.

Science, & Technical Subjects 6-12
CCSS: Grades 9-10
Reading: History/Social Studies

Integration of Knowledge and Ideas

7. Integrate and evaluate content presented In diverse formats

and media, including visually and quantitatively, as well as in

words.

¢ RH.9-10.7. Integrate quantitative or technical analysis (e.g.,
charts, research data) with qualitative analysls In print or digital
text.
Writing
Text Types and Purposes
1. Write arguments to support claims In an analysis of

substantive topics or texts using valid reasoning and relevant
and sufficient evidence.

o WHST.9-10.1. Write arguments focused on disclpline-speclflc
content.

CT: Science Framework (2005)

CT: Grades 9-12

l. Inquiry
SCIENTIFIC INQUIRY - Scientific Inquiry is a thoughtful and
coordinated attempt to search out, describe, explain and predict
natural phenomena. « Sclentific inquiry progresses through a
continuous process of questioning, data collection, analysis and
interpretation. « Sclentific inquiry requires the sharing of findings
and ideas for critical review by colleagues and other scientists.
SCIENTIFIC LITERACY + Scientific literacy Includes the ability to
read, write, discuss and present coherent ideas about sclence. *
Sclentific literacy also includes the ability to search for and
assess the relevance and credibility of scientific information
found in various print and electronic media. SCIENTIFIC
NUMERACY - Scientific numeracy includes the ablity to use
mathematical operations and procedures to calculate, analyze
and present sclentific data and ideas.

o D INQH1. Identify questions that can be answered through
scientific investigation.

» D INQ2. Read, interpret and examine the credibility and validity of
scientific claims in different sources of information.

» D INQ5. Identify Independent and dependent variables, including
those that are kept constant and those used as controls.

« D INQ.9 Articulate conclusions and explanations based on
research data, and assess results based on the design of the
investigation.

Content/Topics Skills

Critical content that students must KNOW Transferable skills that students must be able to DO

Essential Unit Vocabulary: Safety, Scientific Method, accuracy, precision,

qualitative, quantitative, subjective, objective, bias, blind studies, double blind e 1. Use real-world digital and other research tools to access, evaluate and
studies, placebo effect, problem statement, hypothesis, experiment, effectively apply information appropriate for authentic tasks.
independent variable, dependent variable, data, observation, control, « 2. Work Independently and collaboratively to solve problems and

constants, variables, conclusion, units, table, graph, abstract, validity, personal
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Core Learning Activities

Equipment scavenger hunt
Interactive Scientific Method Internet Activity

Microscope Lab

Assessments (Titles)

Pre-Assessment
Formative: Other written
assessments

What are some of the tools
biologlsts use to study life?
What types of data/evidence can
be used to support conclusions?
What are the important elements
In a sclentific Investigation?

Can anything be proven in
science?

Formative

Formative: Other written
assessments

How is bias ellminated in data
collection?

What [s the difference between
the independent variable and the
dependent variable?

What Is the difference between
qualitative and quantitative data?
What Is more acceptable to the
scientific community subjective
observations or objectlve
observations?

Tool Matching Activity
Formative: Lab Assignment

Tool scavenger hunt.

Microscope Lab

Formative: Lab Assignment

J’ Microscope Lab.doc

y Microscope prelab.doc

y Microscope background
reading.docx

Name that Tool

Formative: Lab Assignment
& Name That Tooll.doc

f Name That Tool.ppt

Scientific Method Internet
Activity

Formative: Technology Project
& ScientificMethod.doc
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accomplish goals.

« 5. Effectively apply the analysis, syntheses, and evaluative processes
that enable productive problem solving.

e 7. Other.

Properly use a microscope.
Correctly apply the scientific method.
Properly identify laboratory equipment.

Resources
Professional & Student
Contained within the assessment section.

Graduation Standards Interdisciplinary

Connections
Math

¥

7/29/2015 12:38 PM



Atlas - Atlas - Evolution https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/

Newtown Public Schools

Biology 82

Newtown High School > Grade 10 > Science > Biology > Week 4 - Week 6

Collaboration

Enduring Understanding(s)/ Generalization(s)

K-12 EU’s
Systems, in order to survive, must balance against competing influences that cause change over time.

Unit EU’s
Without evolution life would cease to exist.

Topical Generalization
A. Evolution is the result of natural selection
B. Survival of populations depend on variation which can arise through different processes.

C. There is scientific evidence to support evolution.

Evolution Unit

Essential Question(s) Guiding Questions

Factual, Conceptual, Provocative
A. How is evolution the result of natural selection?

B. How does survival of populatidns depend on variation? A1.What are selective forces?

C. What scientific evidence supports evolution? A2. Why is natural selection the m
A3.How have humans contributed
A4. What is an adaptation?
A5. How do behavioral, physiologi

AB. How does evolutionary adapte
adaptation?

A7. In terms of evolution, can an it

A8. Can evolution be controlled?

1of7 7 7/29/2015 12:38 PM



Alas - Atlas - Evolution https://newtownk1Z.rubiconatlas.org/Atlas/Develop/UmitMap/ View/

A9. Should evolution be controlled
A10. Why do some organisms bec
A11. What defines a species?

A12. How do selective forces guid

A13. What is genetic fithess?

B1. What built in mechanisms do ¢
B2. What mechanisms exist that p
B3. What are sources of variation’,
B4. Is there such a thing as geneti
B5. Are mutations always bad?
B6. What is a mutation?

B7. What is a mutagen?

B8. Why should closely related inc
reproduce?

B9. What is hybrid vigor?

B10. Would humans be better off i
asexually?

C1. What evidence do scientists u
C2. How has evidence for evolutio
C3. Who were the initial key contri

C4. Why can't pieces of evidence

Standard(s) Objective(s)

Content and CCSS /D
Explain how natural selection is th

CCSS: Literacy in History/Social Studies, Desoribe how variation results in

2 of 7 {©  7/29/2015 12:38 PM



Atlas - Atlas - Evolution

Science, & Technical Subjects 6-12

CCSS: Grades 9-10

Capacities of the Literate Individual

Students Who are College and Career Ready in Reading, Writing,
Speaking, Listening, & Language
« They respond to the varying demands of audience, task,
purpose, and discipline.

Reading: Science & Technical Subjects

2. Determine central ideas or themes of a text and analyze their
development; summarize the key supporting details and ideas.

e RST.9-10.2. Determine the central ideas or conclusions of a text;
trace the text's explanation or depiction of a complex process,
phenomenon, or concept; provide an accurate summary of the
text.

Integration of Knowledge and Ideas

7. Integrate and evaluate content presented in diverse formats
and media, including visually and quantitatively, as well as in
words.

e RST.9-10.7. Translate quantitative or technical information
expressed in words in a text into visual form (e.g., a table or
chart) and translate information expressed visually or
mathematically (e.g., in an equation) into words.

Writing
Text Types and Purposes
1. Write arguments to support claims in an analysis of
substantive topics or texts using valid reasoning and relevant
and sufficient evidence.
WHST.9-10.1e. Provide a concluding statement or section that
follows from or supports the argument presented.

2. Write informative/explanatory texts to examine and convey
complex ideas and information clearly and accurately through
the effective selection, organization, and analysis of content.

e WHST.9-10.2. Write informatfve/explanatory texts, including the
narration of historical events, scientific procedures/ experiments,

or technical processes.
CT: Science Framework (2005)
CT: Grades 9-12

High School Biology

Evolution The frequency of an allele in a gene pool of a
population depends on many factors and may be stable or

unstable over time.

3of7
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o Natural selection acts on the phenotype rather than the genotype
of an organism.
New mutations are constantly being generated in a gene pool.
Variation within a species increases the likelihood that at least
some members of a species will survive under changed
environmental conditions.

Evolution is the result of genetic changes that occur in
constantly changing environments.

¢ Natural selection determines the differential survival of groups of
organisms.

e A great diversity of species increases the chance that at least
some organisms survive major changes in the environment.

¢ Fossil evidence contributes to our understanding of biological
diversity, episodic speciation, and mass extinction. .

» Several independent molecular clocks, calibrated against each
other and combined with evidence from the fossil record, can
help to estimate how long ago various groups of organisms
diverged evolutionari from one another.

Content/Topics Skills

Critical content that students must KNOW Transferable skills that students

2. Work independently and ¢«

Essential Unit Vocabulary: ; accomplish goals.
Charles Darwin, Jean Baptiste Lamarck, Thomas Malthus, Charles Lyell, .3 C ommunicate information ¢
Galapagos Island, Macroevolution, Microevolution, fossil, embryology, tools/media in varied contexte
homologous, vestigial, analogous structures, molecular evidence, « 4. Demonstrate innovation, fl
phylogenetic trees, sélective forces, “adaptation”, behavioral adaptation, work h abité, and Wdrking Near

physiological adaptation, structural adaptation, species, genetic fitness,
extinction, natural selection, variation, hybrid vigor, inbreeding, mutation,

crossin over, ind dent asexual
Core Learning Activities Resources
See assessments. Professional & Student
Attached to assessments.
Assessments (Titles) Graduation Standards Inte
Diagnostic Evolution Con
Math

Formative: Other written
assessments

1. What is natural selection?

2. What is evolution?

3. What evidence supports
the theory of evolution?

4. What is a mutation?

¢ Information Literacy
¢ Spoken Communication

<Y 7/29/2015 12:38 PM
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5. Why is variation within a
population important?

6. How have humans
impacted the evolution of
life?

Evolution Unit
Formative: Other written
assessments

1. What are selective forces?

2. Why is natural selection
the mechanism for
evolution?

3. How have humans
impacted the evolution of
life?

4. How do behavioral,
physiological, and
structural adaptations
differ?

5. How does evolutionary
adaptation differ from the
common reference to
adaptation?

6. In terms of evolution, can
an individual organism
adapt?

7. Why do some organisms
become extinct?

8. What defines a species?

9. What is genetic fitness?

10. What evidence do
scientists use to support
the theory of evolution?

11. What is hybrid vigor?

Stick Worm Toothpick Lab
Formative: Lab Assighment
@ Student stick worm.docx

Beaks of Finches
Formative: Lab Assignment
f Beaks Finches.doc

Classification Cladistic
Diagram

Formative: Other Visual
Assessments

f Making a Cladogram.pdf

https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/

il
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Evolution Quiz
Formative: Other written
assessments

Evolution Unit
Summative: Other written
assessments

1. Why is natural selection
the mechanism for
evolution?

2. Can evolution be
controlled?

3. Should evolution be
controlled?

4. How do selective forces
guide evolution?

5. What built in mechanisms
do organisms have to
ensure variation occurs?

6. Is there such a thing as
genetic immortality?

7. Why should closely related
individuals of the same
species not reproduce?

8. What are the benefits of
being able reproduce both
sexually and asexually?

Natural Selection Cartoon

Summative: Visual Arts Project

f Evolution cartoon
aasignment.pptx

Evolution Unit Exam
Summative: Written Test

Animal Project
Other oral assessments

Artificial Selection

Formative: Other written

assessments

ﬁ Honors Artificial Selection
Extension Questions.docx

ﬁ dogbreeds.pdf

ﬁ ownership copy.pdf

@ puppytraits.pdf

https://newtownk12.rubiconatlas.org/ Atlas/Develop/UnitMap/ View/ ..
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Newtown Public Schools
Biology

Newlown Schoo! > Grade 10 > Sclence > > Week 7 - Week 8

C emistry

Collaboration

https:/newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/

Last Updated: by Tim
Dejulio

Enduring Understanding(s)/ Generalization(s)

K-12EU’s

The relationship between structure and function determines the efficlency and survival of all things.

Unit EU’'s

The structure of atoms allows them to Interact In predictable ways.
Topical Generalization

A. The structure of atoms allows them to interact in predictable ways.
B. Solulions can be classlfied by pH.

C. The structure of water determines Its unique propertles.

Unit Planner

Essential Question(s)

A. What about the structure of atoms allow them to Interact In predictable
ways?

B. How are solutions classified by pH?

C. How does the structure of water determine its unique properties?

Guiding Questions

Factual, Conceptual, Provocative

A1. How do subatomic particles Influence interactions of the atom?

A2, What are defining properties of subatomic particles?

A3. What influences whether an atom can engage in chemical bonding?
A4. What types of chemical interactions do atoms engage in?

A5. How are Isotopes useful?

A6. Does knowledge of chemical interactions influence the medical field?
B1. Why do molecules fonize in water?

B2. What distinguishes an acid from a base?

B3. What color does litmus paper turn when exposed 1o an acid or base?

B4. How is pH measured?

< 7/29/2015 12:39 PN
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Standard(s)

Content and CCSS

CT: Science Framework (2005)

CT: Grades 9-12
High School Chemistry

Chemical Bonds Biological, chemical, and physical properties of
matter result from the abllity of atoms to form bonds from
electrostatic forces between electrons and protons and between
atoms and molecules

« Atoms combine to form molecules by sharing electrons to form
covalent or metallic bonds or by exchanging electrons to form
jonic bonds.

« Chemical bonds between atoms In molecules such as H2, CH4,
NH3, H2CCH2, N2, CI2, and many large biological molecules are
covalent.

» Salt crystals, such as NaCl, are repeating patterns of positive and
negative lons held together by electrostatic attraction.

Content/Topics

Critical content that students must KNOW

Essential Unit Vocabulary: atom, nucleus, orbital, proton, neutron electron,
atomic number, atomic mass, mass number, isotopes, valence shell, ion,
covalent bond, polar covalent bond, nonpolar covalent bond, ionic bond,
hydrogen bonding, capillary action, cohesion, adhesion, heat capacity, solvent,
hydrophobic, hydrophilic, ionization, hydrogen ion, hydroxide ion, acidic,
baslc, neutral, acld, base, buffer, pH scale, litmus paper, 10 fold, neutralize

Core Learning Activities

See assessments.
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B6. How do organisms resist changes in pH?
B7. What are lhe implications of changes in pH?

B8. Why does a variety of environments with different pH exist within
organisms?

C1. What is the structure of water?
C2. Why are the properties of water essential for life?
C3. Could “life" exist without the presence of water?

C4. How can the properties of water be both beneficial and harmful
to organisms?

C5. What are the products of the ionization of water?

Objective(s)
/
Explain how the structure of atoms allows them to Interact in predictable ways.

Describe how solutions are classified in terms of pH.

Analyze and describe how the structure and chemical composition of water
determine Its unique properties.

Skills

Transferable skills that students must be able to DO

e 7. Other.

Measuring pH
Analyzing and interpreting data
Constructing explanations {evidenced based)

Resources
Professional & Student
See assessments.
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Assessments (Titles)

Pre Assessment Chemistry
Formative: Written Test
f Chem pretest 2012.doc

Diagnostic Chemistry
Formative: Other written
assessments

1. What are the 3 subatomic
particles?

2. What Is their arrangement
and charge?

3. Distingulsh between
covalent bond and ionic
bond.

4. What are isotopes?

5. What is the difference
between a polar covalent
and a non polar covalent
bond?

. What Is an lon?

. What does the pH scale
measure?

8. Distingulsh between an

acld and a base.

9. List several properties of
water.

~N O

Basic Chemistry for the
Blologist

Formative: Other written
assessments

1. The formatlon of an lonic bond
always Involves the

A) Transfer of electrons

B) Transfer of protons

C) Sharing of neutrons

D) Sharing of electrons

2. The formation of a covalent
bond always involves the

A) Transfer of electrons

B) Transfer of protons

C) Sharlng of neutrons

D) Sharlng of electrons

3. The electrons that play an
important part of an element’s
chemical properties are in:

A) The outermost energy level
B) The middle energy levels

C) An incomplete lowest energy
level

D) An incomplete middle energy
level

4, When sodlum goes through a
chemical reaction the atom
becomes a sodium lon (Na*)
because:

A) It takes on an extra proton,
becoming more positive.

B) It loses an electron becoming
more positive.

C) It becomes just an electron
shell, and electron shells are
positively charged.

D) It gives away the positively

https://newtownkl2.rubiconatlas.org/Atlas/Develop/UnitMap/View/

Graduation Standards
on Literacy
ing

Interdisciplinary

Connections
Math
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charged part of the atom.

5. Which of the following
statements helps explain why
there are millions of carbon
compounds?

A) Carbon has 4 valence
electrons

B) Carbon atoms form bonds with
other carbon atoms

C) Carbon atoms can form single,
double and triple bonds

D) All of the above

6. Which of the following
statements Is true?

A) All organic compounds contain
carbon

B) All organlc compounds contain
only carbon and hydrogen

C) All organic compounds are
produced only in organisms

D) All known compounds Include
about 10% which are organic
compounds

7. HCI (hydrochloric acld) is an
acld because

A) it is an enzyme and can eat
through other materials

B) it can produce hydrogen lons
C) the chlorine atom separates
and reacls with other substances
D) it can take on extra hydrogen
fons

pH/Buffer Lab

Summatlve: Lab Asslgnment

& pH Lab Write Up
MODIFIED[1]}-1.doc

& LAB pH (formal).doc

f LAB WRITE UP FORM PH
LAB.doc

p ph lab write up
GUIDELINES.docx

Properties of Water Lab
Summative:; Lab Asslgnment
f Poperlies of Waler.ppt

& Water lab student sheet.docx

Chemistry Unit Exam
Summative: Written Test

https://newtownk 1 Z.rubiconatlas.org/Atlas/Develop/ UnitMap/ View/

Adlas Verslon 8.1.1
2015. Ali rights reserved
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Newtown Public Schools
Biology 82

Newtown School > Grade 10 > Science > Biology > Woeek 9 - Week 10

acro olecule

Collaboration

https://newtownk12.rubiconatlas.org/Atlas/Develop/U nitMap/View/..

by Susan
McConnell

Last Updated:

Enduring Understanding(s)/ Generalization(s)

K-12 EU’s

The relationship between structure and function determines the efficiency and survival of all things

Unit EU’s

Even though carbon atoms are uniquely bonded 1o one another to form a variety of macromolecules there is consistency in structure and functlon.

Topical Generallzation

A. Carbohydrates serve a multitude of functions due to the arrangement of monosaccharides.

B. The functions of nucleotide monomers differ vastly from the polymer form.
C. Proteln structure and function Is determined by the order of amino acids.
D. Polarity distingulshes liplds from other macromolecules.

Macromolecule Unit Planner

Essential Question(s)

A. What functions do carbohydrates serve due to the various arrangement of
monosaccharides?

B. How do the functions of nucleotide monomers differ from the polymer form?
C. How do the order of amino aclds determine protein structure and function?

D. How does polarity distingulsh lipids from other macromolecules?

Guiding Questions

Factual, Conceptual, Provocative
A1. Which carbohydrate is preferred for the process of cellular resplration?

A2. Why do cells utilize carbohydrates before other macromolecules for
energy?

A3. Why is cellulose essentlal in our diet if we can't digest it?

A4. How can different configurations of the same monomer be responsible for
so many different properties?

AS. Other than providing energy, what functions do carbohydrates serve in the
body?

B1. What 3 common components does every nucleotide have?

B2. How can different forms of the same nucleotide be both stable and
unstable?

B3. What are the two types of nucleic acids and how do they differ?
C1. Do protein supplements enhance the body building process?

C2. Why should silk products be washed In shampoo and not regular laundry
detergent?

C3. How does the sequence of amino aclds determine protein function?
C4. Why does temperature and pH influence proteln structure?

C5. How have enzymes been commercialized?

C6. How do enzymes serve as catalysts?

C7. What does the body use consumed proteins for?

C8. Where do organlsms get essential amino acids from?

C9. How are proteins denatured?

(4
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C10. What can cause a protein to form incorrectly?

C11. Are there large differences in the structure of critical proteins between
different species?

C12. What are the different functions of proteins?
C13. What are the 4 critical elements found in proteins?

C14. What are the 4 levels of protein structure and how do they influence each
other?

C15. How are proteins detected in the laboratory?
C16. By what processes are proteins synthesized and digested?

C17. How can R groups contribute to the amphipathic nature of some
proteins?

Essential/Guiding Questions

D1. Why is the nonpolarity of lipids essential for life?
D2. What makes lipids nonpolar?

D3. What are the different functions of Lipids?

D4. How do the differences between saturated and unsaturated fats Impact
health?

D5. Why Is the ratio of HOL/LDL more important to know than total
cholesterol?

D6. Why do organisms store long term energy as lipids?
D7. How do we detect lipids in the laboratory?
D8. How do liplds serve as protection?

D9. What careers are avallable in the field of biochemistry?

Standard(s) Objective(s)

Content and CCSS /
Describe the functions carbohydrates serve due to the various arrangement of

CCSS: Literacy in History/Social Studies, monosaccharides.
Science’ & Technical SUbjeCtS 6-12 Determine how the functions of nucleotide monomers differ from the polymer

form.
CCSS: Grades 9-10

Reading: Science & Technical Subjects

3. Analyze how and why individuals, events, or ideas develop and
interact over the course of a text.

e RST.9-10.3. Follow precisely a complex multistep procedure when
carrying out experiments, taking measurements, or performing
technical tasks attending to special cases or exceptions defined in
the text.

Craft and Structure

4. Interpret words and phrases as they are used in a text,
including determining technical, connotative, and figurative
meanings, and analyze how specific word choices shape
meaning or tone.

¢ RST.9-10.4. Determine the meaning of symbols, key terms, and
other domain-specific words and phrases as they are used in a
specific scientific or technical conlext relevant to grades 9-10
texts and topics.

CT: Science Framework (2005)
CT: Grades 9-12

Inquiry

SCIENTIFIC INQUIRY « Scientific inqulry is a thoughtful and
coordinated attempt to search out, describe, explain and predict
natural phenomena. « Scientific inquiry progresses through a

Infer how the order of amino acids determine protein structure and function.

Explain how polarity distinguishes lipids from other macromolecules.

20f6 ¥ 7/29/2015 12:39 PM
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continuous process of questioning, data collection, analysis and
interpretation. * Scientific inquiry requires the sharing of findings
and ideas for critical review by colleagues and other sclentists.
SCIENTIFIC LITERACY - Scientific literacy includes the abllity to
read, write, discuss and present coherent ldeas about science. «
Scientific literacy also Includes the ability to search for and
assess the relevance and credibllity of scientific information
found in various print and electronic media. SCIENTIFIC
NUMERACY - Scientific numeracy includes the ability to use
mathematical operations and procedures to calculate, analyze
and present scientific data and ideas.

o D INQ1. Identify questions that can be answered through
scientific investigation.

« D INQ10. Communicate about science in different formats, using
relevant science vocabulary, supporting evidence and clear logic.

» D INQ3. Formulate a testable hypothesis and demonstrate logical
connections between the scientific concepts guiding the
hypothesis and the deslign of the experiment.

» D INQ4. Design and conduct appropriate types of scientific
investigations to answer different questions.

» D INQ5. Identify independent and dependent variables, including
those that are kept constant and those used as controls.

o D INQS6. Use appropriate tools and techniques to make
observations and gather data.

« D INQ7. Assess the reliability of the data that was generated In
the Investigation.

« D INQ.9 Articulate conclusions and explanations based on
research data, and assess results based on the deslign of the
investigation.

High School Biology

Cell Biology The fundamental life processes of plants and
animals depend on a variety of chemical reactions that occurin
specialized areas of the organism’s cells.

« Enzymes are proteins that catalyze blochemical reactions without
altering the reaction equilibrium and the activities of enzymes
depend on the temperature, lonic conditions and the pH of the
surroundings.

High School Chemistry

Organic Chemistry and Biochemistry The bonding
characterlistics of carbon allow the formation of many different
organlc molecules of varied slzes, shapes, and chemical
properties and provide the blochemical basis of life.

« Large molecules (polymers), such as protelns, nuclelc acids, and
starch, are formed by repetitive comblnations of organic
monomers.

« The bonding characteristics of carbon result in the formation of a
large variety of structures, ranging from simple hydrocarbons to
complex blological molecules and synthetic polymers.

« Amino acids are the bullding blocks of protelns.

Content/Topics

Critical content that students must KNOW

Essential Unit Vocabulary: structural formula, polar, nonpolar, amphipathic,
hydrophobic, hydrophilic, mono, di, poly, -mer, dehydration synthesis,
hydrolysis, Indicator, carbohydrate, saccharide, -ose, glucose, cellulose,
Benedict's Reagent, Lugol’s (IK, lodine) proteln, amino acid, essential amino
acids, Biuret Reagent, enzymes, catalyst, activation energy, substrate, active
site, denature, primary, secondary, tertiary, quaternary, Lipid. Phospholipid,
cholesterol, sterolds, hormones, HDL, LDL, saturated, unsaturated, trans fat,
brown paper test, fat, wax, oil, DNA, RNA, nucleotide, nucleic acid, adening,
guanine, thymine, cytosine, uracil, ribose, deoxyribose, nitrogenous base,
phosphate group

Core Learning Activities

Macromolecule Indicator Lab

Enzyme Lab

https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/ View/..

Skills

Transferable skills that students must be able to DO

o 4. Demonstrate innovation, flexibility and adaptability in thinking patterns,
work habits, and working/learning conditions.
e 7. Other.

Essential Scientific Engineering Practices
Developing and using models

Analyzing and interpreting data

Construcling explanations (evidenced based)

Resources

Professional & Student
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Building Macromolecules See assessments.
Macromolecule Caricature

(Links to activities in Assessment Section.)

Assessments (Titles) Graduation Standards Interdisciplinary

Connections

Diagnostic Macromolecules
Math

Formative: Other written
assessments

Carbohydrates

1. List 5 foods that contain
carbohydrates.

2. Which macromolecule do
we use as our primary
source of energy?

3. What is the function of fiber
In our diet?

4. Define monomer and
polymer. How are they
related?

Protelns

1. What is protein used for In

the body?

. List 5 foods that contain

protelns.

3. Why would a weight lifter
benefit from consuming
protein before/after he/she
lifts?

4. Why are enzymes
considered catalytsts?

[\

Lipids

1. What foods contain lipids?

2. What non-food sources
contaln lipids?

3. Why are lipids Important?

Nuclelc acids

1. What macromolecule
makes you who you are?

2. What Is the difference
between DNA and RNA?

3. What roles do the nucleic
acids DNA and RNA play
In your body?

4. What roles do other
nucleotides, such as ATP,
play In your body?

Macromolecule -
Carbohydrates, Proteins, Lipids
& Nuclelc Acids

Formative: Other written
assessments

Carbohydrates

1. Which carbohydrate is
used for structure?

2. Which types of
carbohydrate are used for
storage long term energy
storage?

3. What types of organisms
can they be found in?

4. Compare and contrast

b
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dehydration synthesis and
hydrolysis.

5. Why is cellulose essential
in our diet if we can't digest
it?

6. If certain animals can not
digest cellulose, how can it
be their only source of
nutrition?

Proteins

1. How does the primary
structure of proteins affect
the secondary structure
and tertiary structure of
proteins?

2. List the different functions
of a protein.

3. Why are protelns also
called polypeptides?

4. Why are enzymes one of
the most important proteins
there are?

5. Why are enzymes
necessary for survival?

6. What factors affect the
function of enzymes?

Lipids

1. What are the approximate
ratio of elements are found
In liplds?

2. What Is the chemical
difference between a
saturated and unsaturated
fat?

3. Describe the structure of a
phospholipid.

4, What functions other than
energy storage are
associated with lipids?

5. What makes liplds
nonpolar?

Nucleic Acids

-

. List 3 differences between
DNA and RNA.
2, What holds the two strands
of DNA together?
. Describe the building
blocks of a nucleic acid.
4. How are the monomers of
a nucleic acid joined?
5. Describe the roles of DNA
In the body.
6. Describe the role of ATP in
the cell.

w

Macromolecule Indicator Lab

Formative: Lab Assignment

& SMMc Macromolecule
Procedure.doc

Building Macromolecule

(Structure activity)

Formative: Visual Arts ProJect

& Building_Macromolecules_Marshmallow
style.docx
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Macromolecule Quiz
Summatlve: Other written
assessments

Quiz 1 -Carbohydrates and Liplds
Quiz 2 Proteins and Nucleic acld

& Carb and Lipld Group
Quilz.doc

& Proteins, enzymes and
nuclele aclds Group Quiz.doc

Macromolecule Carlcature
Summative: Other Visual
Assessments

Task: Choose any
macromolecule and draw It as a
cartoon human with a job and
accessorles that symbolize and/or
relate to the function of the
macromolecule. Plcture should
Indicate structure of molecule
chosen.

Enzyme Lab
Summative: Lab Assignment
& Apple Julce Lab 2012.docx

Macromolecule Unit Exam

Summative: Written Test

& Macromolecule Test 2014
H.docx

LIPS/ DEWIOWIIK 1.2,.TUDICONAUAS. OTE/ AUAS/ LCVEIVD/ Uniuviap/ view!s ..

Atlas Version 8.1.1
2015. Al rights reserved
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Newtown Public Schools
Biology &2

Newtown School > Grade 10 > Science > > Week 11 -Week 13 Last Updated: by Susan
McConnell

Viruses

Collaboration

Enduring Understanding(s)/ Generalization(s)
K-12 EU’s:

Systems exist at all levels of organization and are Interdependent and/or intradependent, so that a change in one level may Impact the system as a whole.

Understanding interaclions between structure, function, and efficiency can generate new applications for design or improved design.

Unit EU’s:

Nuances In viral structure force coevolution

Toplical Generallzations:

A. Nuances in viral structure lead to differences In infection cycles, prevention and treatment.
B. Globalization has lead to greater opportunities for the spread of viruses.
C. The rate of evolution in viruses makes prevention and treatment a challenge.

D. Understanding the structure of viruses has lead scientists to novel applications.

Virus Unit Planner

Essential Question(s) Guiding Questions

Factual, ponceptual, Provocative
What are common components to viral structure?
A. What nuances In viral structure lead to differences in infection cycles, P :
prevention and treatment? What structural differences make viruses more virulent?
Why are there not vaccines against all viruses?
B. How has globalization lead to greater opportunities for the spread of How do viruses infect cells?
viruses?
Are viruses alive?

Why are viruses specific to certaln species?
C. Why does the rate of evolution in viruses makes prevention and treatment a

challenge? Why would differences in viral structure lead to different prevention strategies?

Why must the flu vaccine be administered every year?
D. How has understanding the structure of viruses lead scientists to novel What are common measures to prevent the spread of viruses?
applications? ) . .

Why can some viruses infect individuals more than once?

How do vaccines work?

Are there effective medications o cure individuals of viral disease?

How can individuals prevent viral infection?

z/g/ 7/29/2015 12:39 P)
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What causes lysogenic viruses to enter a lylic phase?

How can reverse transcriptase be useful in the laboratory?
How can viruses be used as vectors?

Have viruses advanced gene therapy?

Can viruses be used as antimicrobials?

How are viruses used in genetic manipulation?

What are ethical implications of using viruses in gene therapy?
What careers are available in the field of virology?

What measures can be taken to prevent viral disease?

How has commerce and global travel increased the spread of viruses?
Should we be concerned about emerging viruses?

Can viral infection always be detected?

What is an incubation period?

How does evolution impact the spread of viruses?

Can viruses cause cancer?

Why are viruses good agents for bioterrorism?

Standard(s) Objective(s)

Content and CCSS /
Describe nuances In viral structure lead to differences in infection cycles,

CCSS: Literacy in History/Social Studies, prevention and treatment.
Science, & Technical Subjects 6-12 Infer how globalizatlon has lead to greater opportunities for the spread of

viruses.

CCSS: Grades 9-10
Demonstrate how the rate of evolution in viruses makes prevention and

Capacities of the Literate Individual treatment a challenge.

Studer'lts Who are College and Career Ready In Reading, Writing, Analyze how understanding the structure of viruses has lead scientists to
Speaking, Listening, & Language novel applications.

¢ They value evidence.
Writing
Text Types and Purposes
1. Write arguments to support claims In an analysis of
substantlve topics or texts using valid reasoning and relevant
and sufficient evidence.

« WHST.9-10.1d. Establish and maintain a formal style and
objective tone while attending to the norms and converitions of
the disclpline in which they are writing.

9. Draw evidence from literary or Informational texts to support
analysis, reflection, and research.

¢ WHST.9-10.9. Draw evidence from informational texts to support
analysis, reflection, and research.

CT: Science Framework (2005)
CT: Grade 10
Xl. Science & Technology in Society

Strand IV: Cell Chemistry and Blotechnology 10.2 -
Microorganisms have an essential role In life processes and
cycles on Earth.

» D 31. Describe the similarities and differences between bacteria
and viruses.

e D 32. Describe how bacterial and viral infectious diseases are
transmitled, and explain the roles of sanitation, vaccination' and
antibiotic medications in the prevention and treatment of
infectious diseases.

CT: Grades 9-12

U
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High School Biology

Organisms have a variety of mechanisms to combat disease

« Vaccination protects an individual from infectious diseases.

« There are important differences between bacteria and viruses
with respect to their requirements for growth and replication, the
body's primary defenses against bacterial and viral infections, and
effective treatments of these infections.

Content/Topics

Critical content that students must KNOW

Essential Unit Vocabulary: Protein coat, nuclelc acld core, receptors, protein
spikes, Envelope, lytic cycle, Lysogenic cycle, Specificity, retrovirus, HIV,
AIDS, reverse transcriptase, mutation, DNA Viruses, RNA Viruses, incubation
period, epidemic, pandemic, emerging, endemic, coevolution

Core Learning Activities

See assessments.

Assessments (Titles)

Diagnostic Viruses
Formative: Other written
assessments

1. How are viruses
transmitted?

2. How can you prevent
viruses?

3. What does a vaccine do?

4. What viral infections have
you had in your lifetime?

5. Why do cold sores reoccur
in humans throughout thelr
lifetime?

Virus Unit
Formative: Other written
assessments

-

. What are common
components to viral
structure?

2. How do viruses infect

cells?

3. Are viruses alive?

Are viruses specific to

certain species?

5. What measures can be
taken to prevent viral
disease?

6. How are viruses
transmitled?

7. Whal is an incubation
period?

8. What is the difference
between an epidemic and
a pandemic?

9. Why must the flu vaccine
be administered every
year?

10. How do vaccines work?

11. Whal causes lysogenic -

>

Graduation Standards

https://newtownkl2.rubiconatlas.org/Atlas/Develop/UnitMap/View/

Skills

Transferable skills that students must be able to DO

o 1. Use real-world digital and other research tools to access, evaluate and
effectively apply information appropriate for authentic tasks.
« 2. Work independently and collaboratively to solve problems and

accomplish goals.
« 3. Communicate information clearly and effectively using a varlety of
tools/media in varied contexts for a variety of purposes.

Resources
Professional & Student
See assessments.

Interdisciplinary

Connections
History

27T 7/29/2015 12:39 PV,
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viruses to enter a lytic
phase?

12. How can viruses be used
as veclors?

13. How have viruses
advanced gene therapy?

Outbreak
Formative: Extended Essay

Movie & Questions

& VID Outbreak Questions.doc

Pandemic
Formative: Self Assessment

Board game

Vaccine Simulation

Formative: Technology Project

Online Activity

Ibioterror/vaccines. html#

& COMP LAB Making
Vaccines.doc

Exchange of Body Fluld

Formative: Lab Assignment

& Transfer of Body Flulds
copy.pdf

Virus Unit
Summative: Other written
assessments

1. Justify the need for
vaccines.

2. How does the viral
structure lend itself to
helpful/harmful purposes?

Viral Disease Presentation
Summative: Other Visual
Assessments

e Research viral disease

« Create a PowerPoint
presentation

e Present fo class

f Viral Medical Detectives.pptx

f Dilagnosis Disease.doc
& Virus 1.doc
& Virus 2.doc
& Virus 3.doc
& Virus 4.doc
f Virus 5.doc
& Virus 6.doc
& Virus 7.doc
& Virus 8.doc
& Virus 9.doc
& Virus 10.doc

Virus Quiz
Summative: Other written
assessments

Virus Unit Exam

Summative: Written Test

including: Bacteria & Infectious

disease

f Virus and Bacteria Test
(Honors).doc

Nups:/newiownkl Z.rubiconatias.org/ Atlas/pevelop/ Umitiviap/ View/
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Newtown Public Schools
Biology 8%
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Last Updated:

Enduring Understanding(s)/ Generalization(s)

K-12 EU’s

Understanding Interactlons between structure, function, and efficiency can generate new applications for design or improved design.

Systems, In order to survive, must balance against competing influences that cause change over time.

Unit EU’s

Although some bacteria are the source of certain diseases, they are Intricately linked to the survival of all life’s systems and can be manipulated to improve the

quality of life.
Toplcal Generalizations
A. Bacterla share common features.

B. Bacterial Infection can be reduced by living a healthy lifestyle.

C. Bacteria have a multitude of positive attributes that contribute to sustenance of life.

D. Bacterla can be genetically altered to perform different functions.

Bacteria Unlt Planner

Essential Question(s)

A.What features do Bacterla have in common?

B. How can Bacterial Infection be reduced?

C. How do the positive attributes of bacteria contribute to sustenance of life?
D. How can bacteria be altered to perform different functions?

E. What constitutes good hygiene?

F. What are the different components to a healthy lifestyle?

G. How can food borne illness be reduced?

H. Do the benefits of irradiating food outwelgh the risks?

1. How can problotics help to prevent other bacterial infections?

J. Should antimicrobials in soaps be limited to hand use only?

K. What Is the proper length of time for proper hand washing?

L. What is pasteurization?

M. Why should swollen canned food never be eaten?

N. How does diet help/inhibit bad bacteria?

0. Does sleep Influence the ability to prevent bacterial infections?
P.Why should antibiotics be avolded if possible?

Q. Is It possible that bacteria eventually outwit medical treatment making
antibiotics ineffective?

R. Does the govemment have the right to quarantine people and prevent them
from traveling?

Guiding Questions
Factual, Conceptual, Provocative
A1. What are the common structural elements of bacteria?

A2. Why would some bacteria possess different structural features?
A3. Why are plasmids essential to bacterial evolution?
A4. What are the differences between bacterial cells and eukaryotic cells?

AS5. How are the differences between bacterial cells and eukaryotic cells

used In development of antimicrobials?

A6. How does bacteria structure lend itself to rapid evolution?
A7. Does size reflect level of complexity?

A8. How do bacteria obtain energy?

A9. What is the difference between Gram positive and Gram negative
bacteria?

24
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S. Do people who are contagious always look sick?

T. Why should one never drink un-botfled water or eat fresh vegetables when
traveling?

U. Does freezing kill bacteria?

V. What proper precautions should be taken in the kitchén to prevent bacterial
contamination?

NUps://newiownk 1Z.rubiconauas.org/ Auas/Levelop/ uniuviap/ view/

A10. Are bacteria more evolutionarily successful than humans?
B1. What constitutes good hygiene?

B2. What are the different components to a heaithy lifestyle?

B3. How can food borne illness be reduced?

B4. Do the benefits of irradiating food outweigh the risks?

BS5. How can probiotics help to prevent other bacterial infections?
B6. Should antimicrobials In soaps be limlted to hand use only?
B7. What is the proper length of time for proper hand washing?
B8. What is pasteurlzation?

B9. Why should swollen canned food never be eaten?

B10. How does diet help/inhibit bad bacteria?

B11. Does sleep influence the ability to prevent bacterial infections?
B12. Why should antibiotics be avoided if possible?

B13. Is it possible that bacterla eventually outwlt medical treatment making
antibiotics ineffective?

B14. Does the govemment have the right to quarantine people and prevent
them from traveling?

B15. Do people who are contagious always look sick?

B16. Why should one never drink un-bottled water or eat fresh vegetables
when traveling?

B17. Does freezing kill bacteria?

B18. What proper precautions should be taken in the kitchen to prevent
bacterial contamination?

C1. How are bacteria essential in and of nutrients?
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C2. How do bacteria help increase the nitrogen content of certain plants?
C3. How can bacteria be used to help clean up the environment?

C4. How do bacteria assist in digestion?

C5. Can life exist without bacteria?

C6. What organisms rely on bacteria for digesting the bulk of ingested
material?

C7. How does the food industry use bacteria?
C8. How do bacterla contribute to the well being of a human?

C9. Are there any multicellular organisms that don't have a symbiotic
relationship with bacteria?

C10. Is there any place on earth uninhabited by bacteria?

C11. Why are fecal transplants successful where other treatments have been
Ineffective?

D1. Can bacteria be used to make artificlal snow?

D2. How does the pharmaceutical industry use bacteria?

D3. How have bacteria been altered for bioremediation?

D4. Can bacteria be used to fight Infectious bacteria?

D5. What are the limitations of using bacteria to make human protein?
D6. What the ethical implications of genetically altering bacteria?

D7. What could happen If genetically altered bacteria enter into the
environment?

D8. How can bacteria be used in bioterrorism?
D9. What makes bacteria a good candidale for genetic modifications?

D10. How do bacteria impact the
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Standard(s)

Content and CCSS

CCSS: Literacy in History/Social Studies,
Science, & Technical Subjects 6-12

CCSS: Grades 9-10

Capacities of the Literate Individual

Students Who are College and Career Ready in Reading, Wrliting,
Speaking, Listening, & Language

¢ They respond to the varying demands of audience, task, purpose,
and discipline.

Reading: Science & Technical Subjects

Integration of Knowledge and ldeas

7. Integrate and evaluate content presented In diverse formats
and media, including visually and quantitatively, as well as in
words.

¢ RST.9-10.7. Translate quantitative or technical information
expressed In words In a text Into visual form (e.g., a table or chart)
and translate information expressed visually or mathematically
(e.g., in an equation) into words.

CT: Science Framework (2005)

CT: Grade 10

Xl. Science & Technology in Society

Strand IV: Cell Chemistry and Blotechnology 10.2 -
Microorganisms have an essential role In life processes and
cycles on Earth.

¢ D 31. Describe the similarities and differences between bacterla
and viruses.

o D 32. Describe how bacterlal and viral Infectious diseases are
transmitted, and explain the roles of sanitation, vaccination and
antibiotic medications In the prevention and treatment of
infectious diseases.

» D 33. Explain how bacteria and yeasts are used to produce foods
for human consumption.

Strand IV: Cell Chemistry and Blotechnology 10.3 - Simllarities in
the chemical and structural properties of DNA in all living
organisms allow the transfer of genes from one organism to
another.

o D 34. Describe, in general terms, how the genetic information of
organisms can be altered to make them produce new materials.

o D 35. Explain the risks and benefits of altering the genetic
composition and cell products of existing organisms.

CT: Grades 9-12

High School Biology

Organisms have a variety of mechanisms to combat disease

¢ There are important differences between bacteria and viruses
with respect to their requirements for growth and replication, the
body's primary defenses against bacterial and viral infections, and
effective treatments of these Infections.

Content/Topics

40f6
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D11. Why is giving cows antibiolics an issue with the dairy industry? With
humans?

D12. What careers are available in the field of microbiology?

Objective(s)
/
Describe the common features that bacteria share.

Explain how bacterial infection can be reduced by living a healthy lifestyle.

Describe how bacteria have a multitude of positive attributes that contribute to
sustenance of life.

Explain how bacteria can be genetically altered to perform different functions.

Skills
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Critical content that students must KNOW

Essential Unit Vocabulary:

Capsule, cell wall, plasmids, nuclear area, pili, ribosomes, flagella,
prokaryotes, eukaryotes, unicellular, spirilium, coccl, bacilli, heterotroph,
autotroph, Gram positive bacteria, Gram negative bacteria, probiotics,
antimicrobial, antibiotics, pasteurization, botulism, E.coli, cholera, tuberculosis,
typhoid, MRSA, salmonella, anthrax, bioterrorism, symbiotic, decomposition,

S5of6

nitrogen-fixing bacteria, vaccines

Core Learning Activities

See Assessments.

Assessments (Titles)

Diagnostic Bacteria Structure
Formative: Other written
assessments

. Draw and label as many
bacterial structures as you
can and define their.
functions.

2. List as many roles for

bacteria as you can.

3. Distinguish between
pathogenic, parasitic, and
symbiotic

4. How does the knowledge
of bacteria impact society
and technology?

5. What preventative
measures do you take to
protect yourself from
harmful bacteria?

6. How are bacteria useful?

-

Bacteria Unlit CFA

Formative: Other written
assessments

1. Bacteria contain their genetic
information

A. cell membrane

B. capsid

C. nuclear area

D. nucleus

2. One of the characteristics of
bacteria is that they;

A. Are eukaryotic cells

B. Are prokaryotic, single-celled
organisms

C. Are not able to perform
essential life functions

D. Contain no DNA

3. Bacteria have plasmids to

https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/

Transferable skills that students must be able to DO

s 1. Use real-world digital and other research tools to access, evaluate and
effectively apply information appropriate for authentic tasks.

accomplish goals.

work habits, and working/leaming conditions.
e 7. Other.

Asking questions and defining problems

Developing and using models

Planning and carrying out Investigations

Analyzing and Interpreting data

Constructing explanations

Engaging In argument

Obtaining, evaluating, and communicating information

Resources
Professional & Student
See assessments.

Graduation Standards

Connections
History

e 2. Work independently and collaboratively to solve problems and
» 3. Communicate information clearly and effectively using a variety of

tools/media in varied contexts for a variety of purposes.
« 4. Demonstrate innovation, flexibility and adaptability In thinking patterns,

Interdisciplinary
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A. Reproduce

B. Klll other bacteria

C. Protect themselves from
antibiotics

D. Surrounds the bacteria to
separate it from

the environment

4. Certain bacteria enter a state of
dormancy by

A. Replicating their plasmids

B. Fusing with another bacterium
C. Secreting minerals to form a
shell

D. Reduclng their size to contain
litlle more than

a chromosome

Sponges, Sinks and Rags oh

my!

Formative: Other written

assessments

ReadIng & Questions

f ARTICLE Sponges and sinks
and rags.docx

& QUESTIONS Sponges and
Sinks and Rags.doc

Sponge Soup Pre-Lab
Formative: Lab Assighment
Research and answer pre lab
questions

Discovery - DIscovering
Bacteria

Formative: Other written
assessments

Video and questions

Bacteria Mascot

Summative: Personal Project
Task: Choose any bacterium,
good or bad. The task is to
“morph” (transform) your chosen
bacterium Into a mascot with a
team logo for a seml-pro sports
team, group, club, or band. The
intent Is to relate structure to
function.

& Bacteria Mascot.doc

Sponge Soup Lab
Summative: Lab Asslgnment

Bacterla Unit Exam
Summative: Written Test
f Bacteria Virus Test.docx

Nups://newiownk 1 Z.rupiconattas,.org/ Auas/ D evelop/ uniuviap/ view/s

Atlas Verslon 8.1.1
2015. All rights reserved
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Newtown Public Schools
Biology &2

Newtown High School > Grade 10 > Science > Biology > Week 17 - Week 20

Eukaryotic Cells

Collaboration
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2015 by Tim
Dejutio

Last Updaled:

Enduring Understanding(s)/ Generalization(s)

K-12 EU's

The relationship between structure and function determines the efficiency and survival of all things.

Understanding crilical elements and feedback mechanisms that contribute to the stability and behavior of a system Is essential in order to predict and prevent

catastrophlc disruptions.

Unit EU's

A. Cells are the fundamental unit of life and must maintain homeostasls for survival.

B. Division of labor is achleved in cells by comparimentalization.
C. The functions of the nucleus extend beyond storing the genetic material.
D. DNA exists in different configurations.

Cell Unit Planner

Essential Question(s)

A. How are cells the fundamental unit of life, maintain homeostasis for
survival?

B. How is the dlvision of labor Is achieved in cells?

C. What are the functlons of the nucleus beyond storing the genetic material?

D. In what configurations does DNA exist?

Guiding Questions

Factual, Conceptual, Provocative

A1. What are the essential components of the cell membrane?

A2. How does the phospholipid bilayer make the cell membrane compatible
with both A3. hydrophilic and hydrophobic substances?

A4. What limits what can pass across the cell membrane?

AS5. How does the cell take In substances that cannot pass by simple diffusion?
A6. What is the law of diffusion?

A7. How does active transport differ from passive transport?

A8. What distinguishes osmosis from diffusion?

A9. What forms of energy can be used to move substances against the
concentration gradient?

A10. What is facllitated diffusion?

A11. How do hypotonic, hypertonic, and Isotonic solutions influence the cell?
A12. Why can plant cells survive a hypotonic solution and animal cells cannot?
A13. How does salting roads in the winter lead to environmental demlse?

A14. How does the structure of the membrane hinder the delivery of
medication to cells?

A15. Is there a better design for the cell membrane that has not evolved yet?

B1. What are the different “compariments”/organelles in the cell?

B2. How does each organelle contribute to maintaining homeostasis?

*é 'd 7/29/2015 12:40 PN
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Standard(s)

Content and CCSS

CCSS: Literacy in History/Social Studies,
Science, & Technical Subjects 6-12
CCSS: Grades 6-8
Capacities of the Literate Individual

Students Who are College and Career Ready in Reading, Writing,
Speaking, Listening, & Language

» They build strong content knowledge.

AULLPD /T BCTWILUWILIK L Z.1 uvioullalad, U1 g/ auad/ o vGiups vaauviapy vioew!

B3. Whalt is the flow between organelles?

B4. Why would cell organelle numbersitypes vary between different types of
cells?

B5. What is the endomembrane theory?

B6. What are the similarities/difference between plant and animal cells?
B7. Why are mitochondria only inherited maternally?

B8. Could mitochondria contribute to genetic disorders?

B9. Are eukaryotic cells more advanced than bacterial cells?

B10. Which is more evolutionarily successful, bacteria or eukaryotic cells?
B11. Why don't antibiotics impact eukaryotic cells?

B12. What gives cells their shape?

B13. What are the structural/functional differences between cilia and flagella?

C1. How do molecules enter and leave the nucleus?

C2. What lypes of molecules enter and leave the nucleus?

C3. Why must DNA be protected by a nuclear membrane?

C4. What types of processes take place in the nucleus?

C5. How does the genetic material replicate and divide to form 2 new nuclef?
C6. Why do eukaryotic cells need a nucleus and bacteria don't?

C7.What Is the functlon of the nucleolus?

C8. Technically, are there chromosomes in the nucleus?

C9. Is the nickname “control center” an appropriate name for the nucleus?

D1. What are the different configurations of DNA?

D2. What is the difference between chromatin and chromosomes?
D3. What Is the function of the centromere?

D4. How do telomeres contribute to the aging of the cell?

D5. Should we pursue lengthening telomeres?

D6. Why does DNA need different configurations?

D7. Does the number of chromosomes contribute to the complexity of the
organism?

D8. What careers are available in the field of cell biology?

Objective(s)

erson /DOK Language
Discuss how cells are the fundamental unit of life and maintain homeostasis
for survival.

Describe how the division of labor is achieved in cells.
Explain the functions of the nucleus beyond storing the genetic material.

lllustrate the different configurations of DNA.
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s They value evidence.
« They use technology and digital media strategically and capably.

CT: Science Framework (2005)

CT: Grade 8
VII. Heredity & Evolution

8.2 - Reproduction is a characteristic of llving systems and It is
essential for the continuation of every specles.

« C 25. Explain the similarities and differences in cell division In
somatic and germ cells.
CT: Grades 9-12

I. Inquiry
SCIENTIFIC INQUIRY - Scientific inquiry is a thoughtful and
coordinated attempt to search out, describe, explaln and predict
natural phenomena. * Scientific inquiry progresses through a
continuous process of questioning, data collection, analysis and
interpretation. « Sclentific inquiry requires the sharing of findings
and ideas for critical review by colleagues and other scientists.
SCIENTIFIC LITERACY - Scientific literacy includes the ability to
read, write, discuss and present coherent [deas about science. *
Scientific literacy also Includes the abllity to search for and
assess the relevance and credibility of scientific information
found in various print and electronic media. SCIENTIFIC
NUMERACY - Scientific numeracy includes the ability to use
mathematical operations and procedures to calculate, analyze
and present scientific data and ideas.

» D INQ1. Identify questions that can be answered through
scientific investigation.

« D INQ10. Communicate about science in different formats, using
relevant science vocabulary, supporting evidence and clear logic.

« D INQ3. Formulate a testable hypothesis and demonstrate logical
connections between the scientific concepts guiding the
hypothesis and the deslign of the experiment.

« D INQ6. Use appropriate tools and techniques to make
observations and gather data.

« D INQ.9 Ariculate concluslons and explanations based on
research data, and assess results based on the deslgn of the
investigation.

High School Biology

Cell Biology The fundamental life processes of plants and
animals depend on a variety of chemical reactions that occur in
specialized areas of the organism's cells.

¢ Cells are enclosed within semipermeable membranes that
regulate their Interaction with their surroundings.

« Prokaryotic cells, eukaryotic cells (Including those from plants and
animals), and viruses differ in complexity and general structure.

« The endoplasmic reticulum and Golgi apparatus have a role in the
secretion of proteins.

« Usable energy is captured from sunlight by chloroplasts and Is
stored through the synthesls of sugar from carbon dioxlde.

e The role of the mitochondria is to make stored chemical-bond
energy available to cells by completing the breakdown of glucose
to carbon dioxide.

Genetics Mutation and sexual reproduction lead to genetic
variation in a population.

» Meiosis is an early step in sexual reproduction in which the palrs
of chromosomes separate and segregate randomly during cell
division to produce gametes contalning one chromosome of each
type.

= Only certain cells in a multicellular organism undergo meiosis.

» Random chromosome segregation explains the probability that a
particular allele will be in a gamete.

« New combinations of alleles may be generated in a zygote
through the fusion of male and female gametes (fertilization).

« Approximately half of an individual's DNA sequence comes from
each parent.

e Genes on chromosomes determine an individual's sex.
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¢ Possible combinations of alleles in a zygote can be predicted from
the genetic makeup of the parents.

Content/Topics
Critical content that students must KNOW

Essential Unit Vocabulary: Cell Membrane, Phospholipid, polar,
semi/selectively permeable, hydrophilic, nonpolar, hdrophobic, channel
protein, carrier protein, receptors, bilayer, Fluld Mosaic Model, Diffusion,
Osmosis, Facilitated diffusion, Concentration gradient, with the gradient,
against the gradient, hypertonic solution, hypotonic solution, isotonic solution,
endocytosls, exocytosis, phagocytosis, pinocytosis, lysls, plasmolysis, ATP, ion
gradients, Organelle, Ribosome, RER. SER. Golgi, Lysosome, Vesicle,
Vacuole, Mitochondria, Chloroplast, Cell Wall, cytoplasm, cytoskeleton, cilia,
flagella, microtubules, nucleolus, DNA, RNA, Chromosomes, Chromatin,
Centromere, Telomere

Core Learning Activities

See Assessments

Assessments (Titles)

Diagnostic Eukaryotic Cell
Formative: Other written
assessments

Cell Parts

1. Which has more
organelles, prokaryotic or
eukaryotic cells?

. What organelles are

present In plant cells that

are not present in animal
cells and vise versa?

What are the functions of

the following organelles:

nucleus, ribosome,
endoplasmic reticulum,
mitochondria golgl bodies,
vacuole, cell membrane,
cell wall, cytoplasm,
centrioles, chloroplast?

N

w

Cell Membrane

puy

. What is the function of the

cell membrane?

2. What macromolecules
make up the majority of the
cell membrane?

3. Why can salt on roads be
dangerous to life and their
water balance?

4. What factors determine

what can enter and leave

the cell?

Cell Division

1. What type of reproduction
is represented by mitosis?
(asexuallsexual?)

2. What is the result of
mitosis? (How many cells?
Genetically

nrips://mewtownk 1 2.rubiconatlas.org/ Atlas/evelop/ UnitMap/ View/

Skills

Transferable skills that students must be able {o DO

» 3. Communicate information clearly and effectively using a variety of
tools/media in varied contexts for a variety of purposes.

« 4. Demonstrate innovation, flexibility and adaptabllity in thinking patterns,
work habits, and working/learning conditions.

s 7. Other.

Use dialysis tubing

Resources
Professional & Student
See Assessments

Graduation Standards

Interdisciplinary

Connections
History

'1)5/ 7/29/2015 12:40 PM
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identical/different?)

3. What are the
advantages/disadvantages
of reproducing sexually/
asexually?

Eukaryotic Cell Unit
Formative: Other written
assessments

Cell Parts - Structure &
Function

iy

What are the differences
between prokaryotic cells
and eukaryotic cells in
terms of structure and
function?

What organelles are

present In plant cells that

are not present in animal
cells and vise versa?

. What are the functions of
the following organelles:
nucleus, ribosome,
endoplasmic reticulum,
golgl bodies, vacuole, cell
membrane, cell wall,
cytoplasm, centrioles,
chloroplast?

4. How and why to organelles
Interact to carry out
necessary functions of the
cell?

5. Why do some organisms

require membrane bound

organelles and some do
not?

»

[

Cell Membrane

1. What are the essential
components of the cell
membrane?

2. What limits the passage of
materlals across the cell
membrane?

3. What Is facilitated
diffuslon?

4, How does active transport
differ from passive
transport?

5. What distinguishes
osmosis from diffusion?

6. How does the cell take in
substances that cannot
pass by simple diffusion?

7. What is the law of
diffusion?

Mitosis/Melosis

1. What are the difference
between the outcome of
mitosis and meiosis?

2. What types of cells
undergo mitosis/meiosis?

3. How do spermatogenesis
and oogenesis differ?

4. What happens when DNA
can't be properly repaired?

5. Describe the process of

https:/newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View!/..
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mitosis/meiosis.

6. Describe the steps of the
cell cycle.

7. How does crossing over
contribute to genetic
diversity?

Cells Alive
Formative: Technology Project

Interactive Cell

{3dcell.htm
& Celis Alive Chart fill in
blanks.doc

Cell Membrane Activity

Formative: Other Visual

Assessments

& Cell Membrane Worksheet
Questions Honors.docx

# Cell Membrane Worksheet
Questions.docx

Membrane Transport Lab

Formative: Lab Assignment

f Diffusion Through a Pseudo
Cell Membrane 2014
(additlonal page in data
section for kids to do during

Cell Membrane/Transport Quiz
Formative: Other written
assessments

Cell Scenario

Summative: Other oral

assessments

f Cell Organelle
Speeches.docx

Claymation Activity
Summative: Other Visual
Assessments

Using clay students demonstrate
the stages of Mitosis and/or
Melosls and crossing over

Eukaryotic Cell
Summative: Other written
assessments

Cell Reproduction

1. What 3 strategies do
organisms use to
contribute to genetic
diversity?

2. What different lifestyle
considerations do females
have to take in regards to
eggs versus males with
sperm?

3. Is the quality of frozen
human eggs in terms of
“healthy” offspring the
same as newly ovulated
eggs?

4. Should humans try and
accelerate mutation to
produce greater genetic
diversity to ensure survival
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of humans? I
5. Is it ethical to experiment |
with gametes?
6. Is selectlve breeding in !
humans ethlcal? |
7. Would It be beneficlal for ‘
humans to be able to |
reproduce by mitosis? |
8. Why does crossing |
different species not
produce viable offspring? |

Eukaryote Cell Unit Exam
Summative: Written Test

Adlas Version 8.1.1

A
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Newtown Public Schools

Biology 82

Last Updated: by Susan

Newtown High School > Grade 10 > Science > Biology > Woeek 21 - Week 25
McConnell

endelian Genetics

Collaboration

Enduring Understanding(s)/ Generalization(s)

K-12 EU’s
System models illustrate interactions between internal components and external factors, which help to predict the behavior of systems.

Patterns are found at all levels of organization, forming trends and cycles that allow for identification, classification, prediction, Intervention, response, and
design.

Unit EU's

Informed decisions can be made using patterns of inheritance for lifestyle. Reproduction, and medical treatment.

Toplcal Generalization

Genetic crosses are useful in predicting traits in offspring.
Information obtained from Pedigrees can be used to improve the quality of life through life style interventions.

Traits in individuals are influenced by environmental factors.

Mendelian Genetics Unit Planner

Essential Question(s) Guiding Questions

Factual, Conceptual, Provocative

A. How are genetic crosses are useful in predicting traits in offspring?
A1. What tools are used to predict traits in offspring?

A2. How does an individual genotype affect phenotypes?
B. How can Information obtained from Pedigrees can be used to improve the genotyp P typ
quality of life through Iife style interventions? A3. Why are tools used to predict certain traits in offspring?
A4. What are the different forms of alleles?

C. How are traits in individuals infiuenced by environmental factors? A5. What is the difference between codominance and Incomplete dominance
and how Is each predicted?

AB. How is the inheritance pattern of sex linked traits different from autosomal
traits?

A7. What types of inheritance patterns do red blood cells demonstrate and
how does this affect blood lype?

1of6 W 7/29/2015 12:40 PV
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Standard(s)

Content and CCSS

CCSS: Literacy in History/Social Studies,

Science, & Technical Subjects 6-12
CCSS: Grades 9-10

Capacities of the Literate Individual

Students Who are College and Career Ready In Reading, Writing,
Speaking, Listening, & Language

¢ They bulld strong content knowledge.
Reading: History/Social Studies

Key ldeas and Detalls
1. Read closely to determine what the text says explicitly and to
make logical inferences from it; cite specific textual evidence
when writing or speaking to support conclusions drawn from the
text.
« RH.9-10.1. Cite specific textual evidence to support analysis of
primary and secondary sources, attending to such features as the
date and origin of the Information.

Reading: Science & Technical Subjects

Integration of Knowledge and Ideas
7. Integrate and evaluate content presented in diverse formats
and media, including visually and quantitatively, as well as in
words.

s RST.9-10.7. Translate quantitative or technical information

expressed in words in a text into visual form (e.g., a table or chart)
and translate Information expressed visually or mathematically

https://newtownk]12.rubiconatlas.org/ Atlas/Develop/UnitMap/ View/

A8. Why are some trait more frequently passed on from mother to son?

A9. Can the tools of prediction be misleading?

B1. How are pedigrees designed?

B2. How are the components of the pedigree useful in predicting traits across
generations?

B3. How are inherilance pattems identified?
B4. Can genotype always be determined using pedigrees?

B5. Should family genetic history be accessible to insurance companies to be
used to determine medical coverage/cost?

B6. What careers are available in the field of genetics?
B7. Are there negatives associated with pedigree design?

B8. What ethical issues can arise from use of Pedigrees?

C1. Why are people a product of genes and environment?

C2. Can genetic destiny be controlled?

C3. What are some examples of traits influence by environmental factors?
C4. What environmental factors influence phenotypes?

C5. Should people be fined for not altering lifestyle in accordance with genetic
predisposition?

C6. What are the political implications In the role of environment on genetics?

Objective(s)
/
Demonstrate how genetic crosses are useful In predicting traits In offspring.

Explain how information obtalned from Pedigrees can be used to improve the
quality of life through life style interventions.

Predict how environmental factors can Influence genetic traits.
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(e.g., in an equation) into words.
Writing
6. Use technology, including the Internet, to produce and publish
writing and to interact and collaborate with others.

o« WHST.9-10.6. Use technology, including the Internet, to produce,
publish, and update individual or shared writing products, taking
advantage of technology's capacity to link to other information
and to display information flexibly and dynamically.

CT: Science Framework (2005)

CT: Grades 9-12

I. Inquiry

SCIENTIFIC INQUIRY - Sclentific inquiry Is a thoughtful and
coordinated attempt to search out, describe, explain and predict
natural phenomena. ¢ Scientiflc inquiry progresses through a
continuous process of questioning, data collection, analysis and
Interpretation. « Scientific inquiry requires the sharing of findings
and Ideas for critical review by colleagues and other scientists.
SCIENTIFIC LITERACY - Scientific literacy includes the ability to
read, write, discuss and present coherent ideas about science. ¢
Scientific literacy also includes the ability to search for and
assess the relevance and credibility of sclentific information
found iIn various print and electronic media. SCIENTIFIC
NUMERACY - Scientific numeracy includes the ability to use
mathematical operations and procedures to calculate, analyze
and present sclentific data and ideas.
» D INQ10. Communicate about science in dlifferent formats, using
relevant science vocabulary, supporting evidence and clear loglc.
« D INQ6. Use appropriate tools and techniques to make
observations and gather data.
¢ D INQ8. Use mathematical operations to analyze and interpret
data, and present relationships between variables in appropriate
forms.

High School Biology

Genetics Mutation and sexual reproduction lead to genetic
variation in a population.

» Genes on specific chromosomes determine an Individual's sex.

A multicellular organism develops from a single zygote, and its
phenotype depends on its genotype, which is established at
fertilization.

e The probable outcome of phenotypes in a genetic cross can be
predicted from the genotypes of the parents and mode of
inheritance (autosomal or X-linked, dominant or recessive).

« Mendel's laws of segregation and independent assortment are the
basls of genetics.

» The probable mode of Inheritance can be predicted from a
pedigree diagram showing phenotypes.

Evolution The frequency of an allele in a gene pool of a
population depends on many factors and may be stable or
unstable over time.

» Natural selection acts on the phenotype rather than the genotype
of an organism.

o Alleles that are lethal in a homozygous individual may be carried
in a heterozygote and thus maintained in a gene pool.

+ New mutations are constantly being generated In a gene pool.

» Variation wilhin a species increases the likelihood that at least
some members of a species will survive under changed
environmental conditions.

Content/Topics
Critical content that students must KNOW

Genotype, phenotypes, heterozygous, homozygous, allele, dominant,
recessive, sex linked traits, codominance, incomplete dominance, polygenetic
inheritance, Punnett square, pedigree chart, generation, P, F

3of6
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Skills

Transferable skills that students must be able to DO

* 1. Use real-world digital and other research tools to access, evaluate and
effectively apply information appropriate for authentic tasks.
« 2. Work independently and collaboratively to solve problems and
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accomplish goals.

« 3. Communicate information clearly and effectively using a variety of
tools/media In varied contexts for a variety of purposes.

« 5. Effectively apply the analysis, syntheses, and evaluative processes
that enable productive problem solving.

* 6. Value and demonstrate personal responsibility, character, cultural
understanding, and ethical behavior.

Core Learning Activities Resources
See assessments. Professional & Student
See assessments.

Assessments (Titles) Graduation Standards Interdisciplinary

Connections

Diagnostic Mendelian Genetics
History

Formative: Other written
assessments Math

a
Genetic Crosses

1. How do you construct a
Punnett Square?

2. How do we determine
which form a trait will end
up In each egg or sperm?

3. Why are we unable to
predict all traits in an
offspring using Punnett
Squares?

4. What is a domlnant tralt
verses a recessive trait?

5. What ls the difference
between being
homozygous or
heterozygous for a
particular trait?

6. What Is the difference
between genotype and
phenotype?

Pedigrees

1. What Is the difference
between Inheritance of
dominant and recesslve
tralts?

2. What do the symbols on a
pedigree stand for?

Mendelian Genetics Unit
Summative: Other written
assessments

Genetic Crosses

1. Why are tools used lo
predict certain traits in
offspring?

2. What are the different
forms of alleles?

3. What is the difference
between codominance and
incomplete dominance and
how is each predicted?

4. How is the inheritance
pattern of sex linked traits
different from autosomal
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traits?

5. What types of inheritance
patterns do red blood cells
demonstrate and how does
this affect blood type?

6. Compare sex linked
patterns of inheritance to
autosomal inheritance.

7. Does the Inheritance of
one tralt always affect the
inheritance of another?

Pedigrees

1. Using a pedigree,
determine the pattern of
inheritance. (dominant,
recessive, autosomal or
sex-linked)

2. Using a pedigree, identify
the phenotype and
genotype of each individual
in the pedigree.

3. Compare and contrast the
Information represented in
a punnett square and a
pedigree.

Alien Genetics

Summative: Other Visual

Assessments

ﬁ Alien Genetics
assignment.doc

Paternity/Maternity Blood
Types

Formative: Other written
assessments

Application of Punnett Squares
f Blood Groups Practice.pdf

0 blood typing and
pedigrees.doc

Predicting Genotype and

Phenotype of Offspring

Formative: Other written

assessments

Applications of Punnett Squares

f dragon-g et.pdf

f 2 Factor
pdf
ce_problems.doc

Chances of Inheritance
Summative: Other written
assessments

Advise a potential couple of their
chances of inheriting a particular
genetic disease using whichever
genetic tool you deem possible.

Pedigree Online Activity
Summative: Technology Project

Construction of a Pedigree
Summative: Other Visual
Assessments

https://newtownkl2.rubiconatlas.org/Atlas/Develop/UnitMap/View/
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Construct a pedigree to show the
inheritance of tralts through a
family: Autosomal recessive,
sex-linked recesslve, polygenic

& Constructing a Human
Pedigree.docx

Mendellan Genetlcs Unit Exam
Summative: Written Test

Genetic Disease

Brochure/Scavenger Hunt

Summative: Other written

assessments

& Genetic disorder
pamphlet.doc

f Genetlc Disease Brochure
Scavenger Hunt 2014.docx

Karyotype: Lab Assignment
Formative: Lab Assignment

Deslgn a Child Activity
Formatlyve: Other written
assessments

& Ugly baby questions.pdf

nups://newiownk 1 £.1ubiconauas. or| g/ Allas/ PEVELIOD/ Unluviap/ view/!
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Newtown Public Schools
Biology &2

by Susan

Newtown High School > Grade 10 > Science > > Week 26 - Week 34 Last Updated:
McConnell

olecular

Collaboration

Enduring Understanding(s)/ Generalization(s)

K-12EU’s

Patterns are found at all levels of organization, forming trends and cycles that allow for Identification, classification, prediction, intervention, response, and
deslign.

Systems, in order to survive, must balance against competing influences that cause change over time.

Unit EU’s

Molecular transfer of information must occur with fidelity to ensure survival, yet without change, organisms would go extinct.
Toplcal Generallzations

A. Continuity and change are essential for survival.

B. The “normal” flow of information within a cell is from DNA to RNA to Protein.

C. Molecular change can take place at different levels.

D. Knowledge of molecular transfer of information has practical applications.

Molecular Genetics Unit Planner

Essential Question(s) Guiding Questions

A. How are continuity and change essential for survival? Factual, Conceptual, Provocative
A1. What features bullt Into the structure DNA allow for fidelity of replication?
B. What is the “normal” flow of Informatlon within a cell? A2. What are the base pairing rules?
A3. What happens when DNA can't be properly be repaired?
C. What are the different levels that molecular change can take place. A4. What are the difference between the outcome of mitosis and melosis?
A5. What are the advantages/disadvantages of reproducing sexually/
D. How can knowledge of molecular transfer of Information have practical asexually?
applications. A6. What types of cells undergo mitosis/meiosis?
A7. How does mitosis maintain continuity?
A8. How does meiosis maintain continulty yet lead to diversity?
A9. What 3 strategies do organisms use to contribute to genetic diversity?
A10. What are mutagens?
A11. What are the 3 outcomes of mutation?

A12. How do spermatogenesis and oogenesis differ?

A13. What different lifestyle considerations do females have to take in regards
to eggs versus males with sperm?

A14. Is the quality of frozen human eggs in terms of “healthy” offspring the
same as newly ovulated eggs?

A15. Should humans try and accelerate mutation to produce greater genetic
diversity to ensure survival of humans?

A16. Is it ethical to experiment with gametes?
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A17. Is seleclive breeding in humans ethical?

A18. Would it be beneficial for humans to be able to reproduce by mitosis?
A19. Why does crossing different species not produce viable offspring?
B1. Why must sections of DNA be copied to make a protein?

B2. What are the differences between DNA and RNA?

B3. What is the role of mMRNA, tRNA, and rRNA in protein synthesis?
B4. How does transcription differ from translation?

B5. How does the RNA polymerase know where to begin transcription?
B6. Where do transcription and translation take place?

B7. What role does the ribosome play in translation?

B8. Why must cells turn off certain genes?

B9. How do cells regulate which proteins are made?

B10. What are the building blocks of proteins?

B11. What happens to a proteln once It Is released from the ribosome?
B12. How does tRNA know which amino acid to deliver?

B13. What is involved in initiation, elongation and termination?

B14. How do mutations impact transcription/translation?

B15. How does the universality of the genetic code support evolution?

B16. If the genetic code Is universal, are humans all that different from other
life forms?

C1. How can monosomy and polysomy occur?

C2. What are the results of monosomy and polysomy?

C3. What s a karyotype and what [s it trying to detect?

C4. What are the different levels at which molecular changes take place?

C5. What is the difference between a chromosomal anomaly and a mutation?
C6. What are the different types of mutations that occur In DNA?

C7. If genetic testing leads to termination, should it be performed?

C8. What is the difference between spontaneous mutatlons and Inherited
mutations?

C9. Other than genetic diseases, what can mutatlons cause?

C10. What different genetic disorders can result from the various types of
mutation?

C11. Is sickle cell trait a beneficial mutation in a population?

D1. What are the ethical implications of the following: Gene therapy, Human
protein production, Infertility treatment, Transgenic organisms, Genetically
modified plants, Genetic Testing, pGlo, Cloning, Stem Cell Therapy?

D2. Is it “playing God” when organisms are genetically altered?
D3. Is it immoral not to genetically alter an individual to cure a disease?

D4. Should genetic testing be kept confidential if it could save a family
member's life?

DS. What careers are available in the field of Molecular Biology?

Standard(s) Objective(s)
Content and CCSS /
Justify how continuity and change are essential for survival.
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CCSS: Literacy in History/Social Studies,
Science, & Technical Subjects 6-12
CCSS: Grades 9-10

Capacities of the Literate Individual

Students Who are College and Career Ready in Reading, Writing,
Speaking, Listening, & Language

« They bulld strong content knowledge.

¢ They value evidence.

 They use technology and digital media strategically and capably.
¢ They come to understand other perspectives and cultures.

Reading: Science & Technical Subjects

Integration of Knowledge and ldeas

7. Integrate and evaluate content presented in diverse formats
and media, Including visually and quantitatively, as well as in
words.

« RST.9-10.7. Translate quantitative or technical information
expressed in words In a text into visual form (e.g., a table or chart)
and translate Information expressed visually or mathematically
(e.g., In an equation) Into words.

Writing
Text Types and Purposes
1. Write arguments to support claims In an analysis of
substantive toplcs or texts using valid reasoning and relevant
and sufficient evidence.

o WHST.9-10.1. Write arguments focused on disclpline-specific
content.

o WHST.9-10.1d. Establish and maintain a formal style and
objective tone while attending to the norms and conventlons of the
discipline In which they are writing.

« WHST.9-10.1e. Provide a concluding statement or section that
follows from or supports the argument presented.

2. Write informative/explanatory texts to examine and convey
complex Ideas and information clearly and accurately through
the effective selection, organization, and analysis of content.

o WHST.9-10.2. Write informative/explanatory texts, Including the
narration of historical events, sclentific procedures/ experiments,
or technical processes.

« WHST.9-10.2a. Introduce a topic and organize Ideas, concepts,
and information to make Important connections and distinctions;
Include formatting (e.g., headings), graphics (e.g., figures, tables),
and multimedia when useful to aiding comprehension.

Production and Distribution of Writing

4. Produce clear and coherent writing In which the development,
organlzation, and style are appropriate to task, purpose, and
audience.

o WHST.9-10.4. Produce clear and coherent writing in which the
development, organization, and style are appropriate to task,
purpose, and audience.

6. Use technology, including the Internet, to produce and publish
writing and to Interact and collaborate with others.
 WHST.9-10.6. Use technology, including the Internet, to produce,
publish, and update Individual or shared writing products, taking
advantage of technology’s capacily to link to other information and
to display Information flexibly and dynamically.

CT: Science Framework (2005)

CT: Grades 9-12

I. Inquiry

SCIENTIFIC INQUIRY - Scientific inquiry is a thoughtful and
coordinated attempt to search out, describe, explain and predict
natural phenomena. = Sclentific inquiry progresses through a
continuous process of questioning, data collection, analysis and

30of9
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Describe the “normal” flow of information within a cell.
Identify the different levels that molecular change can take place.

Predict the practical applications of molecular understanding.
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interpretation. « Scientific inquiry requires the sharing of findings
and ideas for critical review by colleagues and other sclentists.
SCIENTIFIC LITERACY - Scientific literacy includes the ability to
read, write, discuss and present coherent ideas about science. ¢
Sclentific literacy also includes the ability to search for and
assess the relevance and credibility of sclentific information
found in various print and electronic media. SCIENTIFIC
NUMERACY - Scientific numeracy includes the ability to use
mathematical operations and procedures to calculate, analyze
and present scientific data and ideas.

o D INQ10. Communicate about science in different formats, using
relevant science vocabulary, supporting evidence and clear logic.

e D INQ6. Use appropriate tools and techniques to make
observations and gather data.

o D INQ7. Assess the reliability of the data that was generated in
the investigation.

o D INQ8. Use mathematical operations to analyze and Interpret
data, and present relationships between variables in appropriate
forms.

e D INQ.9 Articulate conclusions and explanations based on
research data, and assess results based on the deslgn of the
investigation.

High School Biology

Cell Blology The fundamental life processes of plants and
animals depend on a variety of chemical reactions that occur In
specialized areas of the organism's cells.

o The central dogma of molecular biology outlines the flow of
information from transcription of ribonucleic acld (RNA) in the
nucleus to translation of protelns on ribosomes in the cytoplasm.

Genes are a set of Instructions encoded In the DNA sequence of
each organism that specify the sequence of amino acids in
proteins characteristic of that organlsm.

¢ Ribosomes synthesize proteins, using tRNAs to translate genetic
information in the mRNA.

» The sequence of amino acids in a proteln can be predicted from
the sequence of codons in the RNA, by applying universal genetic
coding rules.

« Mutations in the DNA sequence of a gene may or may not affect
the expression of the gene or the sequence of amino aclds in an
encoded protein.

¢ Speclalization of cells In multicellular organisms s usually due to
different patterns of gene expression rather than to differences of
the genes themselves.

¢ Proteins can differ from one another In the number and sequence
of amino acids.

s Proteins having different amino acld sequences typlcally have
different shapes and chemical properties.

The genetic composition of cells can be altered by incorporation
of exogenous DNA into the cells.

s Base-pairing rules are used to explain the precise copying of DNA
during semiconservative replication and transcription of
information from DNA into mRNA.

» Genetic engineering (biotechnology) is used to produce novel
biomedical and agricultural products.

« DNA technology (restriction digestion by endonucleases, gel
electrophoresis, ligation and transformation) Is used to construct
recombinant DNA molecules.

s Exogenous DNA can be inserted into bacterial cells to alter their
genetic makeup and support expression of new protein products.

Evolution The frequency of an allele in a gene pool of a
population depends on many factors and may be stable or
unstable over time.

« New mutations are ina pool.

Content/Topics
Critical content that students must KNOW

mitosis, meiosis, diploid, haploid, polyploidy, molecular genetics, molecular
biology, semiconservative replication. complementary, base pairing,

nItps://MewIownK 1 2.rubiconatias.org/ Atas/LJeve1op/ UNIUvIdp/ vicw/ ..

Skills

Transferable skills that students must be able to DO
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homologous chromosomes, sister chromatids, sexual reproduction, asexual
reproduction, genome, cytokinesis, cell cycle, somatic cells, gonads,

nondisjunction, tetrads, autosome, polar bodies, spermatogenesis, oogenesis,

crossing over, random alignment, selective breeding, mutation, mutagen,
eugenics, transcription, translation, mRNA, rRNA, tRNA, amino acids,
ribosomes, codon, anticodon, initiation, elongation, termination, genetic code,

promoter, termination signal, monosomy, polysomy, point mutation, frameshift

mutation, insertion, deletion, Inversion, translocation, sickle cell trait, Gene

therapy, Human protein production, Infertility treatment, Transgenic organisms,

Genetically modified plants, Genetic Testing, pGlo, Cloning, PGD, stem cell
therapy, Human protein production, DNA fingerprinting, epigenetics,
methylation,epigenetics

Core Learning Activities

See assessment.

Assessments (Titles)

Dlagnostic Molecular
Formative: Other written
assessments

DNA and RNA

1. What molecules are coded
for by DNA?

2. What is the primary
function of DNA?

3. What are the structural
differences between DNA
and RNA?

4, What are the essential
structural components of
DNA/RNA?

Protein Synthesls

1. What types of RNA are
involved in protein
syntheslis?

2. What are the building
blocks of proteins?

3. Explain why protelns are
important.

4. What cell structures are
involved in protein
synthesis?

5. What roles to proteins play
in genetic disease?

Mutations

1. What is a mutation?

2. At what level do genetic
mutations occur?

3. What causes a genetic
mutation?

4. What is a genetic disorder?

5. What different genetic
disorders can result from
the various types of

Sof9

Graduation Standards
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¢ 1. Use real-world digital and other research tools to access, evaluate and
effectively apply information appropriate for authentic tasks.

e 2. Work independently and collaboratively to solve problems and
accomplish goals.

» 6. Value and demonstrate personal responsibility, character, cultural
understanding, and ethical behavior.

e 7. Other.

Essential Scientific Engineering Practices

Asking questions and defining problems

Developing and using models

Planning and carrying out investigations

Analyzing and interpreting data

Constructing explanations (evidenced based)
Engaging in argument (evidenced based)

Obtaining, evaluating, and communicating information
Gel electrophoresis

Genetic transformation

Pipetting

Resources
Professional & Student
See assessment.

Interdisciplinary

Connections
Math

H story
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mutation?

6. What are the different
types of mutations that
occur in DNA?

Environmental Influence

1. What is genetic
predisposition?

2, List environmental factors
that can affect or mutate
genes.

3. What are the possible
results of genetic
alternation due to
environmental factors?

4. How are epigenetics and
environmental factors
links?

5. What is eplgenetics?

6. Can epigenetic factors be
controlled/altered?

Biotechnology/Bioethics

1. What is a stem cell?

2. What s cloning?

3. Are genetically modifled
organisms harmful and/or helpful
and why?

4. How Is gene therapy currently
being used?

5. What are ethlcal dilemmas that
go along with modifying DNA?
6. List some foods that you eat
that are genetically modified.

Molucular Transfer of
Information Unit
Formatlve: Other written
assessments

DNA and RNA

. What Is the difference
between chromatin and
chromosomes?

What Is the function of the

centromere?

What role does

complimentary base

pairing play in DNA
replication? Proteln
synthesls?

4, By what model does DNA
replicate during cell
division?

5. Where can we find DNA

within the celi? RNA?

. What are the 3 types of

RNA and their functions?

7. What type of bonds hold
the two strands of DNA
together?

8. What macromolecule
Interacts with DNA to allow
itto coil into a
chromosome? What is the
specific name for this
molecule?

9. What is the consequence

of DNA not replicating

correctly?

-
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10. What are some things that
cause DNA not to replicate
correctly?

Protein Synthesis

1. As a class, act out the
process of Protein
synthesis

2. Compare and conlrast the
three different types of
RNA that are directly
involved in translation.

3. Compare and contrast
transcription and
translation.

4. How do cells regulate
which proteins are made?

5. After looking at two strands
of DNA, identify the type of
mutation that has occurred
(point mutation, frameshift
mutatlon, Insertion,
deletion, inversion,
translocation).

6. Why might a change in the
genetic code result In a
different protein?

Mutations

1. Why would it be Important
to know one's karyotype?

2. You and your wife have a
baby with severe Down’s
Syndrome, your wife is
pregnant again and the
doctor has told you that
they have a new test to
confirm if this baby has
Down's as well. If genetic
testing leads to
spontaneous termination,
should it be performed?

3. How can slckle cell trait be
a beneficial mutation In a
population?

Environmental Influence

1. You are an employer and
know from genetlc testing
that the most qualified
applicant for the job has a
70% chance of developing
multiple sclerosls in one
years time. Would you hire
this person?

Biotechnology/Bioethics

1. What careers are available in
the field of Molecular Biology?

2. What is a transgenic organism?
3. How do we transform
organisms?

4. How do we select for
genetically transformed bacteria?
5. Discuss the process of in vitro
fertilization.

6. Describe nuclear transfer.

7. Discuss the difference between
embryonic and adult stems cells

‘/L(
70f9 5 7/29/2015 12:41 PN



ALAad = Allad - 1viviovuliat

gof9

in terms of uses and controversy.
8. Define PGD and describe its
uses.

9. What is gene therapy and how
it is being used today?

10. How are restriction enzymes
used in biotechnology?

11.What is the importance of
palindromes in creating a
transgenic organism?

12. How can gel electrophoresis
be used to solve
paternity/maternity cases/crimes?
13. What are potential vectors for
transferring genetic material?

DNA Model/Puzzel
Formative: Other Visual
Assessments

GATTACA Movle
Formative: Other written
assessments

Movle & quiz

& GATTACA Questions.doc

DNA Isolation Lab
Summative: Lab Assignment
&P DNA Isolation.doc

Molecular Gentics Unit
Summative: Other written
assessments

RNA & Protein Synthesis

1. What Is the role of mRNA,
tRNA, and rRNA In protein
synthesis?

2. How does the universality

of the genetic code support

evolution?

If the genetic code Is

universal, are humans all

that different from other life
forms?

4. How do mutations impact
transcription/translation?

«

Mutations

1. What are the different
types of mutatlons that
occur in DNA?

2. What Is the difference
between spontaneous
mutations and inherited
mutations?

Environmental Influence

1. Do genes solely determine
who we are?

Biotechnology/Bloethlcs

Explain the limitations of gene
therapy, stem cells, and
transgenlc organisms.

How might epigenetics help or
interfere with DNA therapies?
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What are the limitations of
currently used vectors?

Bioethical Debates
Unit Assessment

pGLO Lab

Stem Cell Interview
DNA Fingerprinting Lab

You are a Superhero!
Formative: Other Visual
Assessments

Create a superhero mutant
& You are a Superhero.docx

Transcription Translation

Activity

Formative: Other written

assessments

& TranscriptionTranslationProtocol.rtf.doc

DNA Dilemas Debate
Summative: Other oral
assessments

& DNA dilemmas.doc

DNA Fingerprinting Lab

Summative: Lab Assignment

& DNA Fingerprinting Lab
Manual.pdf

y DNA Fingerprint lab scoring
rubric.doc

pGlo Lab
Summatlve: Lab Asslgnment

Stem Cell Interview
Summative: Other wrltten
assessments

Molecutar Unit Exam
Summative: Written Test

Learn.genetic — Epigenetics
web quest

Summative: Technology Project
f Epigenetics PBS.docx

Lorenzo's Qil

Formative: Other Visual

Assessments

@ 11 - Lorenzo's Oil
Worksheet.doc

Madam I'm Adam
Formative: Other written
assessments

& Madam I'm Adam.pdf
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Newtown Public Schools
Physics &8

Newtown High School > Grade 11 > Science > Physics > Week 1

Introduction

Collaboration

https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/.

Lasl Updated:

Enduring Understanding(s)/ Generalization(s)

The scientific method and technology allow us to gather data, analyze results, and draw conclusions to solve problems.

Graphs are useful tools for understanding and managing information about the world around us.

The sketch of a graph allows us to analyze and solve real world problems.

Critical thinking skills are used in the solution of mathematical problems.

Essential Question(s)
How do scientists design and conduct experiments and what can be learned
from studying the data from those experiments?

Standard(s)

Content and CCSS

CCSS: Literacy in History/Social Studies,
Science, & Technical Subjects 6-12

CCSS: Grades 11-12
Reading: Science & Technical Subjects

3. Analyze how and why individuals, events, or Ideas develop and
interact over the course of a text.

o RST.11-12.3. Follow precisely a complex multistep procedure
when carrying out experiments, taking measurements, or
performing technical tasks; analyze the specific results based on
explanations in the text.

Integration of Knowledge and Ildeas

7. Integrate and evaluate content presented in diverse formats
and media, including visually and quantitatively, as well as In
words.

» RST.11-12.7. Integrate and evaluate multiple sources of
information presented in diverse formats and media (e.g.,
quantitative data, video, multimedia) in order to address a
question or solve a problem.

Writing

Guiding Questions
Factual, Conceptual, Provocative
Can you interpret graphs

-to find the line of best fit?

-to make predictions from the graph?
Can you use the mathematlcs of sclence
-to convert between units?

-to write numbers In sclentific notation?
-to solve algebraic equations?

-to solve trigonometric equations?

Can you explain the scientific method?

Objective(s)

Students will

and apply this concept.

graph.

convert between units.
compare sclentific notation to declmal form.

functions.

by Kim
Lowell

explain how the sclentific method underlies all physics Investigations
analyze data so they can create graphs and calculate the slope of the

estimate values of future results using the graphs that they created.

solve for angles and sides of a right triangle using trigonometric

7/29/2015 1:02 PM
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Text Types and Purposes
1. Write arguments to support claims in an analysis of
substantive topics or texts using valid reasoning and relevant
and sufficient evidence.
» WHST.11-12.1. Write arguments focused on discipline-specific
content.
¢ WHST.11-12.1a. Introduce precise, knowledgeable claimy(s),
establish the significance of the claim(s), distinguish the claim(s)
from alternate or opposing claims, and create an organization that
logically sequences the claim(s), counterclaims, reasons, and
evidence.
« WHST.11-12.1e. Provide a concluding statement or section that
follows from or supports the argument presented.

CT: Science Framework (2005)

CT: Grades 9-12

l. Inquiry

SCIENTIFIC INQUIRY - Sclentific inquliry Is a thoughtful and
coordinated attempt to search out, describe, explain and predict
natural phenomena. « Scientlfic inquiry progresses through a
continuous process of questioniﬁg, datarcollectiorn, analysis and
Interpretation. « Sclentlfic inquiry requires the sharing of findings
and Ideas for critical review by colleagues and other scientists.
SCIENTIFIC LITERACY - Scientific literacy includes the ability to
read, write, discuss and present coherent ideas about science. *
Scientific literacy also includes the ablility to search for and
assess the relevance and credibllity of scientific information
found In various print and electronic media. SCIENTIFIC
NUMERACY - Scientlfic numeracy includes the ability to use
mathematical operations and procedures to calculate, analyze
and present scientific data and ideas.

s D INQ8. Use mathematica!l operations to analyze and interpret

data, and present relationships between variables in appropriate

forms.
o D INQ.9 Articulate concluslons and explanations based on
research data, and assess results based on the design of the

Investigation.

NGSS: Science and Engineering Practices
NGSS: 9-12
Practice 4. Analyzing and interpreting data

Analyzing data in 9-12 builds on K~8 experiences and
progresses to introducing more detailed statistical analysis, the
comparison of data sets for consistency, and the use of models
to generate and analyze data.

o Apply concepts of statistics and probability (including determining
function fits to data, slope, intercept, and correlation coefficient for
linear fits) to scientific and englneering questions and problems,
using digital tools when feasible.

» Consider limitations of data analysls (e.g., measurement error,
sample selection) when analyzing and interpreting data.

Practice 5. Using mathematics and computational
thinking

Mathematical and computational thinking in 9-12 builds on K-8
experiences and progresses to using algebraic thinking and
analysis, a range of linear and nonlinear functions including
trigonometric functions, exponentials and logarithms, and
computational tools for statistical analysis to analyze, represent,
and model data. Simple computational simulations are created
and used based on mathematical models of basic assumptions.
« Apply ratios, rates, percentages, and unit conversions in the
context of complicated measurement problems involving
quantities with derived or compound units (such as mg/mL,
kg/m3, acre-feet, etc.).
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Content/Topics
Critical content that students must KNOW

e Scientific Method

e Graphing Skills

o Trigonometry Skills
* Algebra Skills

sclentific method, slope, Intercept, axls, Si units, sine, cosine, tangent,
conversion

Core Learning Activities
Core Actlvities

o Laboratory Activity: Seeing is Belleving (see ,
Laboratory Manual)
e Alternate Online Optical liluslons Lab

hitps://gitso-outage.oracle.com/thinkquest
Suggested Actlvity
o Robert Pershing Wadlow Graphing Activity

https://mewtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/..

Skills

Transferable skills that students must be able to DO

» 1. Use real-world digital and other research tools to access, evaluate and
effectively apply information appropriate for authentic tasks.

» 2. Work independently and collaboratively to solve problems and
accomplish goals.

» 3. Communicate information clearly and effectively using a variety of
tools/media in varied contexts for a varlety of purposes.

« 4. Demonstrate Innovation, flexibility and adaptability in thinking patterns,
work habits, and working/leamning conditions.

o 5. Effectively apply the analysis, syntheses, and evaluative processes
that enable productive problem solving.

Resources
Professional & Student
Teacher Resources

« Giancoli, Douglas C. Physics: Principles with Applications. 5th ed.
Upper Saddle River, NJ: Prentice Hall, 1998. Print. Teacher Edition.

« Hewitt, Paul G. Practicing Physics: Conceptual Physics. 8th ed.
Reading, MA: Addison-Wesley, 1998. Print. Teacher Edition.

Students Resources

» Giancoli, Douglas C. Physics: Principles with tions. 5th ed.
Upper Saddle River, NJ: Prentice Hall, 1998. Print.

» Hewlit, Paul G. Practicing Physics: Conceptual Physlcs. 8th ed.
Reading, MA: Addison-Wesley, 1998. Print.

s Library Media Center.

« Teacher websites.

http://mww.physicsclassroom.comy

Assessments (Titles) Graduation Standards Interdisciplinary

Seelng Is Believing
Formative: Lab Asslgnment
This Is a College Prep lab about
optical llluslons used to discuss
the scientific method.

Robert Wadlow Lab

Formative: Lab Assignment
Data Is given to students about
the growth of a normal boy and
the growth of the tallest person to
have lived. Students need to
graph the data, find the best fit
line, and discuss the valldity of
predictions taken from the best fit
line.

Quiz on Math and Sclence
Skills

Summative: Standardized Test
This quiz Is about math and
sclence skllls that students will
need to be successful in physics
class for the year.

Connections
Students will be reviewing thelr graphing, algebra,
and trigonometry skills from previous math classes.

Atlas Verslon 8.1.1
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Newtown Public Schools
Physics &

Newtown High School > Grade 11 > Science > Physics > Week 2 - Week 5

Collaboration

Enduring Understanding(s)/ Generalization(s)

The motion of an object is a function of observed position in relation to the perceived passage of time.
Velocity describes the rate of change of position with time and acceleration describes the rate of change of velocity *
The effect of gravity near the surface of the earth provides an effectively constant vertical acceleration in the downw

Vectors can describe properties that have both magnitude and direction and can be used to describe the motion of ¢

line.
Essential Question(s) Guiding Questions'
In what way are motions described? Factual, Conceptual, Provocative

How do the characteristics of moti
relate to each other for motion in &

What effect does gravity have on \

What are vectors and how do they
one direction?

Standard(s) Objective(s)

Content and CCSS /D

Students will analyze and inte

CCSS: Literacy in History/Social Studies, terms of its characteristics: pc

Science, & Technical Subjects 6-12 * Students working in groups w
examining an object falling du
CCSS: Grades 11-12 acceleration.

. . . . d i ib |
Reading: Science & Technical Subjects ® Students will describe charac
properties, in terms of their m.

3. Analyze how and why individuals, events, or ideas develop vector components to find the
and interact over the course of a text.

1of 8 7/29/2015 1:02 PM
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e RST.11-12.3. Follow precisely a complex multistep procedure
when carrying out experiments, taking measurements, or
performing technical tasks; analyze the specific results based on
explanations in the text.

Integration of Knowledge and Ideas

7. Integrate and evaluate content presented in diverse formats
and media, including visually and quantitatively, as well as in
words.

e RST.11-12.7. Integrate and evaluate multiple sources of
information presented in diverse formats and media {e.g.,
quantitative data, video, multimedia) in order to address a
question or solve a problem.

Writing
Text Types and Purposes
1. Write arguments to support claims in an analysis of

substantive topics or texts using valid reasoning and relevant
and sufficient evidénce.

o WHST.11-12.1. Write arguments focused on discipline-specific
content.

e WHST.11-12.1e. Provide a concluding statement or section that
follows from or supports the argument presented.

CT: Science Framework (2005)

CT: Grades 9-12

l. Inquiry

SCIENTIFIC INQUIRY - Scientific inquiry is a thoughtful and
coordinated attempt to search out, describe, explain and predict
natural phenomena. ¢ Scientific inquiry progresses through a
continuous process of questioning, data collection, analysis and
interpretation. * Scientific inquiry requires the sharing of
findings and ideas for critical review by colleagues and other
scientists. SCIENTIFIC LITERACY - Scientific literacy includes
the ability to read, write, discuss and present coherent ideas
about science. * Scientific literacy also includes the ability to
search for and assess the relevance and credibility of scientific
information found in various print and electronic media.
SCIENTIFIC NUMERACY - Scientific numeracy includes the
ability to use mathematical operations and procedures to
calculate, analyze and present scientific data and ideas.

+ D INQ10. Communicate about science in different formats, using
relevant science vocabulary, supporting evidence and clear logic.

e D INQS6. Use appropriate tools and techniques to make
observations and gather data.

¢ D INQ7. Assess the reliability of the data that was generated in
the investigation.

¢ D INQ8. Use mathematical operations to analyze and interpret
data, and present relationships between variables in appropriate

20f8 \g 7/29/2015 1:02 PM
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forms.
+ D INQ.9 Articulate conclusions and explanations based on

research data, and assess results based on the design of the
investigation.

NGSS: Science and Engineering Practices

NGSS: 9-12

Practice 1. Asking questions (for science) and
defining problems (for engineering)

Asking questions and defining problems in 9-12 builds on K-8
experiences and progresses to formulating, refining, and
evaluating empirically testable questions and design problems
using models and simulations.

e Ask questions that arise from careful observation of phenomena,
or unexpected results, to clarify and/or seek additional
information.

Ask questions that arise from examining models or a theory, to
clarify and/or seek additional information and relationships.

o Ask questions to determine relationships, including quantitative
relat ips, between independent and de  den es.

e Ask ions to clarify and refine a model, exp ,or an
engineering problem. '

o Evaluate a question to determine if it is testable and relevant.
Ask questions that can be investigated within the scope of the
school laboratory, research facilities, or field (e.g., outdoor
environment) with available resources and, when appropriate,
frame a hypothesis based on a model or theory.

¢ Ask and/or evaluate questions that challenge the premise(s) of
an argument, the interpretation of a data set, or the suitability of a
design.

Practice 2. Developing and using models

Modeling in 9-12 builds on K-8 experiences and progresses to
using, synthesizing, and developing models to predict and show
relationships among variables between systems and their
components in the natural and designed worlds.

¢ Design a test of a model to ascertain its reliability.

e Develop, revise, and/or use a model based on evidence to
illustrate and/or predict the relationships between systems or
between components of a system.

« Develop and/or use multiple types of models to provide
mechanistic accounts and/or predict phenomena, and move
flexibly between model types based on merits and limitations.

o Develop and/or use a model (including mathematical and
computational) to generate data to support explanations, predict
phenomena, analyze systems, and/or solve problems.

Practice 3. Planning and carrying out investigations

3of 8 7
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Planning and carrying out investigations in 9-12 builds on K-8
experiences and progresses to include investigations that
provide evidence for and test conceptual, mathematical,
physical, and empirical models.

¢ Plan an investigation or test a design individually and
collaboratively to produce data to serve as the basis for evidence
as part of building and revising models, supporting explanations
for phenomena, or testing solutions to problems. Consider
possible confounding variables or effects and evaluate the
investigation's design to ensure variables are controlled.

 Plan and conduct an investigation individually and collaboratively
to produce data to serve as the basis for evidence, and in the
design: decide on types, how much, and accuracy of data
needed to produce reliable measurements and consider
limitations on the precision of the data (e.g., number of trials,
cost, risk, time), and refine the design accordingly.
Select appropriate tools to collect, record, analyze, and evaluate
data.

¢ Make directional hypotheses that specify what happens to a
dependent variable when an independent variable is
manipulated.

Practice 4. Analyzing and interpreting data

Analyzing data in 9-12 builds on K-8 experiences and
progresses to introducing more detailed statistical analysis, the
comparison of data sets for consistency, and the use of models
to generate and analyze data.

Analyze data using tools, technologies, and/or models (e.g.,
computational, mathematical) in order to make valid and reliable
scientific claims or determine an optimal design solution.

¢ Apply concepts of statistics and probability (including determining
function fits to data, slope, intercept, and correlation coefficient
for linear fits) to scientific and engineering questions and
problems, using digital tools when feasible.

¢ Consider limitations of data analysis (e.g., measurement error,
sample selection) when analyzing and interpreting data.

¢ Evaluate the impact of new data on a working explanation and/or
model of a proposed process or system.

Practice 5. Using mathematics and computational
thinking

Mathematical and computational thinking in 9-12 builds on K-8
experiences and progresses to using algebraic thinking and
analysis, a range of linear and nonlinear functions including
trigonometric functions, exponentials and logarithms, and
computational tools for statistical analysis to analyze, represent,
and model data. Simple computational simulations are created
and used based on mathematical models of basic assumptions.

LILLPD/ MU WLV WL L L.l WUV LIA LA UL B/ LILLADN LAV ¥V AU VT ALIUYAURN ¥ AV YY S
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o Use mathematical, computational, and/or algorithmic
representations of phenomena or design solutions to describe
and/or support claims and/or explanations.

 Apply techniques of algebra and functions to represent and solve
scientific and engineering problems.

e Apply ratios, rates, percentages, and unit conversions in the
context of complicated measurement problems involving
quantities with derived or compound units (such as mg/mL,
kg/m3, acre-feet, etc.).

Practice 6. Constructing explanations (for science)
and designing solutions (for engineering)

Constructing explanations and designing solutions in 9-12
builds on K-8 experiences and progresses to explanations and
designs that are supported by multiple and independent student-
generated sources of evidence consistent with scientific ideas,
principles, and theories.

¢ Make a quantitative and/or qualitative claim regarding the
relationship between dependent and independent variables.

« Construct and revise an explanation based on valid and reliable
evidence obtained from a variety of sources (including students’
own investigations, models, theories, simulations, peer review)
and the assumption that theories and laws that describe the
natural world operate today as they did in the past and will
continue to do so in the future.

e Apply scientific ideas, principles, and/or evidence to provide an
explanation of phenomena and solve design problems, taking
into account possible unanticipated effects.

e Apply scientific reasoning, theory, and/or models to link evidence
to the claims to assess the extent to which the reasoning and
data support the explanation or conclusion.

Practice 7. Engaging in argument from evidence

Engaging in argument from evidence in 9-12 builds on K-8
experiences and progresses to using appropriate and sufficient
evidence and scientific reasoning to defend and critique claims
and explanations about the natural and designed world(s).
Arguments may also come from current scientific or historical

episodes in science.

e Construct, use, and/or present an oral and written argument or
counter-arguments based on data and evidence.

NGSS: Crosscutting Concepts (K-12)

NGSS: K-12
Crosscutting Concepts

The seven crosscutting concepts are as follows:

¢ 1. Patterns. Observed patterns of forms and events guide
organization and classification, and they prompt questions about

50f8
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relationships and the factors that influence them.

¢ 4, Systems and system models. Defining the system under study
— specifying its boundaries and making explicit a model of that
system — provides tools for understanding and testing ideas that
are applicable throughout science and engineering .

Content/Topics
Critical content that students must KNOW

¢ 1-D motion
¢ \ectors
2-D motion

Core Learning Activities

Motion Detector Lab
Alternate Online Virtual Motion Detector Lab (
http://ngsir.netfirms.com/englishhtm/Kinematics.htm)
¢ Alternate Online Virtual Motion Detector Lab (
hitp:/Mww.mste.uiuc.edu/murphy/MovingMan/MovingMan.html)
o Projectile Motion Lab
o Alternate Online Virtual Projectile Motion Lab (
http://ngsir.netfirms.com/englishhtm/ThrowABall.htm)
e Alternate Online Virtual Projectile Motion Lab (
http://iwww.walter-fendt.de/ph14e/projectile.htm)

Suggested Activities

¢ "Picket Fence" Laboratory

¢ Alternate Online Virtual "Picket Fence" Laboratory (
http://jersey.uoregon.edu/AverageVelocity/index.html)

¢ Galileo Incline Lab

o Vector Treasure Hunt Activity

o Alternate Online Virtual Vector Lab (
http://mysite.verizon.net/vzeoacw1/vector_addition.html)

LIPS/ BEWLOWILIK 1 £.TUDICOIIAUAS. O E/ ALLAS/ LICVEIOD/ UILUVIAD/ VIEW/.

Skills

Transferable skills that students

. 1. Use real-world digital and ¢
effectively apply information &

e 2. Work independently and ¢«
accomplish goals.

e 3. Communicate information
tools/media in varied contexts
4. Demonstrate innovation, flt

- work habits, and working/lear

» 5, Effectively apply the analys
that enable productive proble

Resources
Professional & Student
Professional

Teacher's Edition, or Physics,

Student

or Physics, 5th Ed., Giancoli,
° http://www.physicsclassrc
concepts in physics.
¢ Library Media Center.
Teacher websites.

http://www.physicsclassroom.

Assessments (Titles) Graduation Standards Inte
Motion Detector Lab Con
Formative: Lab Assignment Studen
Students move to match the previot

algebre

graphs of different motion
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characteristics as a function of
time. Student motion is captured
and reproduced using motion
detectors.

Picket Fence Lab

Formative: Lab Assignment

A photogate and a "picket fence"”
are used as tools in evaluating
the acceleration due to gravity.

1-D Motion Test

Summative: Written Test

Test on characteristics of motion
for motion in a straight line
including vertical motion subject
to gravity.

Galileo Incline Lab

Formative: Lab Assignment
Students use dynamics carts
rolling down an incline to
determine the acceleration due to
gravity from the component of
gravity acting along the length of
the incline.

Vector Treasure Hunt Activity
Formative: Other written
assessments

Students, working in groups, use
various techniques in adding
vectors to locate a "treasure.”

Projectile Motion Lab
Formative: Lab Assignment
Students predict the landing
location of a projectile based
upon an evaluation of the

projectile's launch characteristics.

Vectors and 2-D Motion Test
Summative: Written Test
Test on vectors and vector
operations and describing the
characteristics of motion in two
dimensions including projectile
motion.

https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/
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Newtown Public Schools
Physics 88

Newtown School > Grade 11 > Science > > Week 6 -Week 8

Forces

Collaboration

https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/..

by Kim
Lowell

Last Updated:

Enduring Understanding(s)/ Generalization(s)

Laws help predict and describe motion.

Force describes an Interaction between two objects.

Unbalanced Interactions cause an object’s motion to change; the change In motion, not the motion itself, is in the direction of the unbalanced force.

Essential Question(s)

How Is force related to changes In motlons of objects?

How can an athlete In your sport improve their performance using one of

Newton’s three laws of motion?
What variables can you manipulate to affect the movement of objects?

Standard(s)

Content and CCSS

CCSS: Literacy in History/Social Studies,
Science, & Technical Subjects 6-12
CCSS: Grades 11-12
Reading: Science & Technical Subjects

3. Analyze how and why individuals, events, or Ideas develop and
Interact over the course of a text.

« RST.11-12.3. Follow precisely a complex multistep procedure
when carrying out experiments, taking measurements, or
performing technical tasks; analyze the specific results based on
explanations in the text.

Integration of Knowledge and Ideas

7. Integrate and evaluate content presented in diverse formats
and media, including visually and quantitatively, as well as in
words.

¢ RST.11-12.7. Integrate and evaluate multiple sources of
information presented in diverse formats and media (e.g.,
quantitative data, video, multimedia) in order to address a
question or solve a problem.

Writing

Guiding Questions

Factual, Conceptual, Provocative

How can you physically/pictorlally represent the forces exerted on a system?
How are balanced and unbalanced forces represented?

How do yoi determine the net force on an object?

How does Newton's first law relate to constant motlon (v=0), zero net force?
What Is the cause and effect relationship between net force, mass and
acceleration as described in Newlon's Second Law?

What Is Newton's third law?
How can any side of a tug of war win if Newton's 3rd law Is true?
What Is the difference between a field force and a contact force?

What Is normal force, how must Is always be drawn?

What are the types of friction?

How can Newton's Laws, force diagrams, and motion diagram be utilized to
represent various applications, such as but not limited to inclines, elevators,
ete.?

How do students represent and analyze a system of two or more objects, for
constant velocity and acceleration?

Objective(s)

Students will

« apply Newton’s laws in establishing the connection between changes In
motion and force.

o create free body diagrams for an object.

« apply knowledge of Newton's Second Law to solve problems involving
forces, mass, acceleratlons, motion, and friction.

o recognize the need for use of the kinematics equations to solve
problems Involving forces, mass, accelerations, motion, and friction.

o compare and contrast mass and weight.

7/29/2015 1:03 PM
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Text Types and Purposes

1. Write arguments to support claims in an analysis of
substantive topics or texts using valid reasoning and relevant
and sufficient evidence.

s WHST.11-12.1. Write arguments focused on discipline-specific
content.

« WHST.11-12.1a. Introduce precise, knowledgeable claim(s),
establish the significance of the claim(s), distinguish the claim(s)
from alternate or opposing claims, and create an organization that
logically sequences the claim(s), counterclaims, reasons, and
evidence.

o WHST.11-12.1e. Provide a concluding statement or section that
follows from or supports the argument presented.

CT: Science Framework (2005)

CT: Grades 9-12

1. Inquiry

SCIENTIFIC INQUIRY - Scientific inquiry is a thoughtful and
coordinated attempt to search out, describe, explain and predict
natural phenomena. « Sclentific inquiry progresses through a
continuous process of questioning, data collection, analysls and
Interpretation. « Sclentific inquiry requires the sharing of findings
and ideas for critical review by colleagues and other scientists.
"'SCIENTIFIC LITERACY - Sclentific literacy includes the.abllity to
read, write, discuss and present coherent ideas about science. ¢
Sclentific literacy also includes the ability to search for and
as_seSs the relevance and credibllity of scientific information
found in various print and electronic medla. SCIENTIFIC
NUMERACY - Sclentific numeracy includes the ability to use
mathematical operations and procedures to calculate, analyze
and present scientific data and ideas.
s D INQ10. Communicate about science in different formats, using
relevant sclence vocabulary, supporting evidence and clear logic.
o D INQ6. Use appropriate tools and technlques to make
observations and gather data.
o D INQ7. Assess the reliability of the data that was generated in
the investigation.
¢ D INQ8. Use mathematical operations to analyze and interpret
data, and present relationships between variables in appropriate
forms.
« D INQ.9 Articulate conclusions and explanations based on
research data, and assess results based on the design of the
Investigation.

High School Physics

Motion and Forces Newton's laws predict the motion of most
objects

e When forces are balanced, no acceleration occurs; thus an object
continues to move at a constant speed or stays at rest.

e The law F = ma is used to solve motion problems that involve
constant forces.

» When one object exerts a force on a second object, the second
object always exerts a force of equal magnitude and In the
opposlie direction.

= Applying a force to an object perpendicular to the direction of its
motion causes the object to change direction.

« Newton's laws are not exact but provide very good
approximations unless an object is small enough that quantum
effects become important.

NGSS: Science Performance
Expectations(2013)
NGSS: HS Physical Sciences

HS.Forces and Interactions

Performance Expectations
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o HS-PS2-1. Analyze data to support the claim that Newton’s
second law of motion describes the mathematical relationship
among the net force on a macroscopic object, its mass, and its
acceleration.

NGSS: Science and Engineering Practices
NGSS: 9-12

Practice 3. Planning and carrying out investigations

Planning and carrying out investigations in 9-12 builds on K-8
experlences and progresses to Include investigations that
provide evidence for and test conceptual, mathematical,
physical, and empirical models.
» Manipulate variables and collect data about a complex model of a
proposed process or system to Identify fallure points or improve
performance relative to criteria for success or other variables.

Practice 4. Analyzing and interpreting data

Analyzing data In 9—12 bullds on K-8 experiences and
progresses to Introducing more detailed statistical analysis, the
comparison of data sets for consistency, and the use of models
to generate and analyze data.
o Analyze data using tools, technologies, and/or models (e.g.,
computational, mathematical) in order to make valid and reliable
sclentific clalms or determine an optimal design solution.

Practice 5. Using mathematics and computational
thinking
Mathematical and computational thinking in 9-12 builds on K-8
experiences and progresses to using algebralc thinking and
analysis, a range of linear and nonlinear functions including
trigonometric functions, exponentials and logarlthms, and
computational tools for statistical analysls to analyze, represent,

and model data. Simple computational simulations are created
and used based on mathematical models of basic assumptions.
« Use mathematical, computational, and/or algorithmic
representations of phenomena or design solutions to describe
and/or support clalms and/or explanations.
o Apply techniques of algebra and functions to represent and solve
sclentific and engineering problems.

Practice 6. Constructing explanations (for science)
and designing solutions (for engineering)

Constructing explanations and designing solutions in 9-12
builds on K-8 experiences and progresses to explanations and
desligns that are supported by multiple and independent student-
generated sources of evidence consistent with sclentific ideas,
principles, and theorles.
» Make a quantitative and/or qualitative claim regarding the
between dependent and independent variables.

Content/Topics Skills

Critical content that students must KNOW Transferable skills that students must be able to DO

* The cor:cept of Force 1. Use real-world digital and other research tools to access, evaluate and
N Newton‘s First Law effectively apply information appropriate for authentic tasks.
¢ Newton's Second Law ¢ 2. Work independently and collaboratively to solve problems and
* Newton's Third Law accomplish goals.
* Multiple Types of Forces « 3. Communicate Information clearly and effectively using a variety of
Key Terms: tools/media in varied contexts for a variety of purposes.
» 4. Demonstrate innovation, flexibility and adaptability In thinking patterns,

work habits, and working/leaming conditions.
s 5, Effectively apply the analysis, syntheses, and evaluative processes
that enable productive problem solving.
« 6. Value and demonstrate personal responsibility, character, cultural
understanding, and ethical behavior.
B

force, net force, inertia, friction, mass, weight, gravitational force, normal force,
tension, coefficient of friction, equilibrium, free body diagrams
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Core Learning Activities

Core Activities
« Force Table Laboratory
« Modified Atwood's Machine Laboratory
s Altemate Online Virtual Force Lab
http:/fwww.walter-fendt.de/ph14e/n2law.htm
« Alternate Online Virtual Force Lab
http://mwww.lon-capa.org/~mmp/kap4/cd082.htm
Suggested Activities

o Newton’s Third Law Activity
¢ “Newton's Laws” Video
¢ Friction Laboratory

Assessments (Titles)

Force Table Lab

Formative: Lab Assignment
Students calculate for an
unknown force that will balance
the force table. They use thelr
knowledge aboul vectors (o do so.

Modified Atwood Lab
Formative: Lab Assignment
Students will prove Newton's
Second law using a modified
Atwood. They will get the
acceleration of the system by
experimentation and calculate for
It as well.

Test on Forces

Summative: Standardized Test
Sludents will take test on forces
which will have muitiple choice,
short answer, and conceptual
questions.

LAULE/O /1 1A VY LU VWAL L £l BULIVV LU LIAD VLB 2 LLAUO) LSV ¥ VIV S LULUYAURS ¥ 1V WY

Resources
Professional & Student
Teacher Resources

o Giancoli, Douglas C. Physics: Principles with Applications. 5th ed.
Upper Saddle River, NJ: Prentice Hall, 1998. Print. Teacher Edition.

o Hewitt, Paul G. Practicing Physics: Conceptual Physics. 8th ed.
Reading, MA: Addison-Wesley, 1998. Print. Teacher Edition.

Student Resources

o Giancoll, Douglas C: Physics: Principles with Applications. 5th ed
Upper Saddle River, NJ: Prentice Hall, 1998. Print.

o Hewitt, Paul G. Practicing Physlics: Conceptual Physics. 8th ed.
Reading, MA: Addison-Wesley, 1998. Print.

o Library Medla Center.

o Teacher websites.

http://www.physicsclassroom.com/

Graduation Standards Interdisciplinary
Connections
Adlas Version 8.1.1
@ Rubl 2015. All rights reserved
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omentum and Energy - CP A

Collaboration

Enduring Understanding(s)/ Generalization(s)

In a closed system, the momentum Is conserved.

All energy can be considered kinetic, potential, or field.

The total energy of the universe Is constant.

Essential Question(s)

What are energy and momentum?
In what way are these propertles conserved?

How does their conservation allow predicting the motion of objects that Interact
interact with each other?

How can energy be transferred from one object to another?

Standard(s)

Content and CCSS

CCSS: Literacy in History/Social Studies,
Science, & Technical Subjects 6-12
CCSS: Grades 11-12
Reading: Science & Technical Subjects

3. Analyze how and why individuals, events, or ideas develop and
interact over the course of a text.

« RST.11-12.3. Follow precisely a complex multistep procedure
when carrying out experiments, taking measurements, or
performing technical tasks; analyze the specific results based on
explanations in the text.

Integration of Knowledge and Ideas

7. Integrate and evaluate content presented in diverse formats
and media, including visually and quantitatively, as well as in
words.

o RST.11-12.7. Integrate and evaluate multiple sources of
information presented in diverse formats and media (e.g.,
quantitative data, video, multimedia) in order to address a
question or solve a problem.

Writing

/

{ The momentum of an object is the product of its mass and veloclty and is a vector quantity.

Guiding Questions

Factual, Conceptual, Provocative

What is momentum and how does Its change relate to what is defined as
impulse?

What form does Newton's second law take in terms of momentum?
Under what circumstances is momentum conserved?
What happens to the momenta of objects that collide?

How do Interactions between objects lead to definitions of work and power and
how does work serve 1o define energy?

How are kInetic energy and potential energy defined as forms of energy?

What is the work-energy theorem and how does It relate work to changes in a
system'’s energy?

Under what conditions is energy conserved?

Objective(s)
/

« Students will describe the momentum of the same object moving at
different velocities.

« Students will explain that impulses produce changes in momentum.

« Students will apply knowledge of impulses to understand how seat belts

and alrbags work in cars.

Students will investigate collisions and explosions and show that

momentum Is a conserved property.

Students will predict the final velocity of objects after collislons, given

the Initial velocities.

Students will identify where work Is being performed In a variety of

situations.

Students will calculate the net work done when many forces are applied

to an object.

Students will describe different types of energy, show how energy Is

converied from one form to another and demonstrate the total energy of

a system Is conserved in the absence of work.

Students will calculate kinetic and potentlal energy for an object.

Students will explain situations In which conservation of mechanical

energy Is valid.

Students will solve problems using conservation of mechanicat energy.

Students will demonstrate an understanding that energy cannot be

created or destroyed, but only changed from one form to another.

« Students will distinguish between elastic and inelastic collisions.

« Students will calculate the changes in kinetic energy during perfectly

/
N
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Text Types and Purposes inelastic collisions

1. Write arguments to support claims in an analysls of
substantive topics or texts using valid reasoning and relevant
and sufficlent evidence.
« WHST.11-12.1. Write arguments focused on discipline-specific
content.
« WHST.11-12.1e. Provide a concluding statement or section that
follows from or supports the argument presented.

CT: Science Framework (2005)

CT: Grades 9-12

I. Inquiry
SCIENTIFIC INQUIRY e Scientific Inquiry is a thoughtful and
coordinated attempt to search out, describe, explain and predict
natural phenomena. » Scientific inquiry progresses through a
continuous process of questioning, data collection, analysis and
interpretation. « Scientific inquiry requires the sharing of findings
and ideas for critical review by colleagues and other sclentists.
SCIENTIFIC LITERACY - Sclentlfic literacy Includes the abllity to
read, write, discuss and present coherent ideas about science. ¢
Scientific literacy also includes the ability to search for and
assess the relevance and credibllity of scientific information
found In various print and electronic media. SCIENTIFIC
NUMERACY » Sclentific numeracy Includes the abllity to use
mathematical operations and procedures to calculate, analyze
and present sclentific data and ideas.
« D INQ10. Communlcate about sclence In different formats, using
relevant science vocabulary, supporting evidence and clear logic.
o D INQB. Use appropriate tools and technlques to make
observations and gather data.
» D INQ7. Assess the reliabllity of the data that was generated in
the investigation. .
o D INQ8. Use mathematlcal operations to analyze and Interpret
data, and present relationshlps between varlables In appropriate

forms.
» D INQ.9 Articulate conclusions and explanations based on
research data, and assess results based on the design of the

investigation.
High School Physics

Conservation of Energy and Momentum The laws of conservation
of energy and momentum provide a way to predict and describe
the movement of objects
¢ Kinetic energy can be calculated by using the formula E =
(1/2)mv2.
¢ Changes in gravitational potential energy near Earth can be
calculated by using the formula (change in potential energy) =
mgh.
o Momentum is calculated as the product mv.
* An unbalanced force on an object produces a change in its

momentum.
o The principles of conservation of momentum and energy can be
used to solve problems Involving elastic and inelastic collisions.

NGSS: Science Performance
Expectations(2013)

NGSS: HS Physical Sclences
HS.Forces and Interactions

Performance Expectations

e HS-PS2-2. Use mathematical representations to support the claim
that the total momentum of a system of objects is conserved
when there is no net force on the system.

HS.Energy

Performance Expectations

20f7 7/29/2015 1:03 PM



Atlas - Atlas - Momentum and Energy - CP A

o HS-PS3-2. Develop and use models to illustrate that energy at the
macroscopic scale can be accounted for as a combination of
energy associated with the motions of particles (objects) and
energy associated with the relative positions of particles (objects).

NGSS: Science and Engineering Practices
NGSS: 9-12
Practice 1. Asking questions (for science) and
defining problems (for engineering)

Asking questions and defining problems in 9-12 builds on K-8
experiences and progresses to formulating, refining, and
evaluating empirically testable questions and design problems
using models and simulations.

o Ask questions that arlse from careful observation of phenomena,
or unexpected results, {o clarify and/or seek additional
information.

Ask questions that arise from examining models or a theory, to
clarify and/or seek additional information and relationships.

Ask questions to determine relationships, including quantitative
relationships, between independent and dependent variables.
Ask questions to clarify and refine a model, an explanatlon, or an
engineering problem.

Evaluate a question to determine if it Is testable and relevant.
Ask questions that can be investigated within the scope of the
school laboratory, research facilities, or field (e.g., outdoor
environment) with available resources and, when appropriate,
frame a hypothesis based on a model or theory.

Ask and/or evaluate questions that challenge the premise(s) of an
argument, the interpretation of a data set, or the sultabllity of a
deslgn.

Practice 2. Developing and using models

Modeling In 9—12 builds on K-8 experiences and progresses to
using, synthesizing, and developing models to predict and show
relationships among variables between systems and thelr
components In the natural and designed worlds.

o Design a test of a model to ascertain its reliability.

« Develop, revise, and/or use a model based on evidence to
lllustrate and/or predict the relationshlps between systems or
between components of a system.

o Develop and/or use multiple types of models to provide
mechanistlc accounts and/or predict phenomena, and move
flexibly between model types based on merits and limitations.

s Develop and/or use a model (including mathematical and
computational) to generate data to support explanations, predict
phenomena, analyze systems, and/or solve problems.

Practice 3. Planning and carrying out investigations

Planning and carrying out investigations In 9-12 builds on K-8
experiences and progresses to Include investigations that
provide evidence for and test conceptual, mathematical,
physical, and empirical models.

» Plan an investigation or test a design individually and
collaboratively to produce data to serve as the basis for evidence
as part of building and revising models, supporting explanations
for phenomena, or testing solutions to problems. Consider
possible confounding variables or effects and evaluate the
investigation’s design to ensure variables are controlled.
Plan and conduct an investigation individually and collaboratively
to produce data to serve as the basis for evidence, and in the
design: decide on types, how much, and accuracy of data needed
to produce reliable measurements and consider limitations on the
precision of the data (e.g., number of trials, cost, risk, time), and
refine the design accordingly.
o Select appropriate tools to collect, record, analyze, and evaluate
data.
o Make directional hypotheses that specify what happens to a
dependent variable when an independent variable is manipulated.

/8
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Practice 4. Analyzing and interpreting data

Analyzing data in 9-12 builds on K-8 experiences and
progresses to introducing more detalled statistical analysis, the
comparison of data sets for consistency, and the use of models
to generate and analyze data.

» Analyze data using tools, technologies, and/or models (e.g.,

- computational, mathematical) in order to make valid and refiable
scientific claims or determine an optimal design solution.

o Apply concepts of statistics and probability (including determining
function fits to data, slope, intercept, and correlation coefficient for
linear fits) to scientific and engineering questions and problems,
using digital tools when feasible.

o Consider limitations of data analysis (e.g., measurement error,
sample selection) when analyzing and interpreting data.

¢ Evaluate the impact of new data on a working explanation and/or
model of a proposed process or system.

Practice 5. Using mathematics and computational
thinking

Mathematical and computational thinking In 9-12 bullds on K-8
experiences and progresses to using algebraic thinking and
analysls, a range of linear and nonlinear functlons Including
trigonometric functions, exponentials and logarithms, and
computational tools for statistical analysis to analyze, represent,
and model data. Simple computational simulations are created
and used based on mathematical models of basic assumptions.

» Use mathematical, computational, and/or algorithmic
representations of phenomena or design solutions to describe
and/or support claims and/or explanations.

¢ Apply techniques of algebra and functions to represent and solve
sclentific and englneering problems.

« Apply ratios, rates, percentages, and unit conversions in the
context of complicated measurement problems involving
quantitles with derived or compound units (such as mg/mL,
kg/m3, acre-feet, etc.).

Practice 6. Constructing explanations (for science)
and designing solutions (for engineering)

Constructing explanations and designing solutions In 9—12
bullds on K-8 experiences and progresses to explanations and
designs that are supported by muitiple and independent student-
generated sources of evidence consistent with sclentlfic ideas,
princlples, and theories.

* Make a quantitative and/or qualitative claim regarding the
relationship between dependent and independent variables.
Construct and revise an explanation based on valid and reliable
evidence obtalned from a variety of sources (including students’
own investigations, models, theorles, simulations, peer review)
and the assumption that theories and laws that describe the
natural world operate today as they did in the past and will
continue to do so in the future.

Apply sclentific Ideas, principles, and/or evidence to provide an
explanation of phenomena and solve design problems, taking into
account possible unanticipated effects.

Apply scientific reasoning, theory, and/or models to link evidence
to the claims to assess the extent to which the reasoning and data
support the explanation or conclusion.

Practice 7. Engaging in argument from evidence

Engaging in argument from evidence in 9-12 builds on K-8
experiences and progresses to using approprlate and sufficient
evidence and scientific reasoning to defend and critique claims
and explanations about the natural and designed world(s).
Arguments may also come from current scientific or historical
episodes In science.

» Construct, use, and/or present an oral and written argument or

counter-arguments based on data and evidence.

NGSS: Crosscutting Concepts (K-12)
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NGSS: K-12

Crosscutting Concepts

The seven crosscutting concepts are as follows:

» 1. Patterns. Observed patterns of forms and events guide
organization and classification, and they. prompt questions about
relationships and the factors that influence them.

2. Cause and effect: Mechanism and explanation . Events have
causes, sometimes simple, sometimes multifaceted. A major
activity of science is investigating and explaining causal
relationships and the mechanisms by which they are mediated.
Such mechanisms can then be tested across given contexts and
used to predict and explain events In new contexts.

4. Systems and system models. Defining the system under study
— specifying its boundaries and making explicit a model of that
system — provides tools for understanding and testing ideas that
are applicable throughout science and engineering .

5. Energy and matter: Flows, cycles, and conservation. Tracking
fluxes of energy and matter into, out of, and within systems helps
one understand the systems' possibilities and limitations.

NGSS: Disciplinary Core Ideas (K-12)

NGSS: K-12

Physical Sciences

Core Idea PS2: Motion and Stabillty: Forces and Interactions

s PS2.A: Forces and Motlon
¢ PS2.B: Types of Interactions

Core Idea PS3: Energy

s PS3.A: Definitions of Energy
» PS3.B: Conservation of Energy and Energy Transfer
¢ PS3.C: Relationship Between and Forces

Skills

Content/Topics
Transferable skills that students must be able to DO

Critical content that students must KNOW

o Momentum and impulse

« Newton's second law In terms of momentum
« Conservation of momentum

e Collislons

o Work, power, and energy

s Kinetic and potential energies

« Work-energy theorem

o Conservation of energy

» 1. Use real-world digital and other research tools to access, evaluate and
effectively apply Informatlon appropriate for authentic tasks.

e 2. Work independently and collaboratively to solve problems and
accomplish goals.

» 3. Communicate information clearly and effectively using a variety of
tools/media In varied contexts for a varlety of purposes.

« 4. Demonstrate Innovation, flexibllity and adaptabllity in thinking patterns,
work habits, and working/learning conditions.

« 5. Effectively apply the analysis, syntheses, and evaluative processes
that enable productive problem solving.

Core Learning Activities Resources
Professional & Student
« “Exploslons” and the Conservation of Momentum Lab Professlonal

« Altemate Online Virtual Momentum Lab (

http://ngsir.netfims.com/englishhtm/DropABrick.htm) . , Hewitt, P.G.,
o Alternate Online Virtual Conservation of Momentum Lab ( Teacher's Edition.
http:/iwww.walter-fendt.de/phi4e/collision.htm)
Student
Suggested Activities
. , Hewitt, P.G.
o Impulse and Change in Momentum Lab e hitp://www.physicsclassroom.com Basic background information on

“Conservation of Momentum”® Video

“All About Work,” a Work-Energy Principle Lab

“Conservation of Energy” Video

Block and Tackle Lab

Conservation of Mechanical Energy Lab

Altemate Online Virtual Conservation of Mechanical Energy Lab (
http://jersey.uoregon.edu/PotentialEnergy/index.html)

Energy Transfer in Collisions Lab

e Egg Drop Activity

concepts in physics.
o Library Media Center.
« Teacher websites.
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Assessments (Titles)

Impulse and Change in
Momentum Lab

Formative: Lab Assignment
Students will confirm impulse
equates with the change in an
object's momentum using a
motion detector to record the
change in motion of a dynamics
cart pulled by an elastic cord
attached to a force sensor.

“Explosions” and the
Conservation of Momentum
Lab

Formative: Lab Assignment
Students will use low friction carts
to prove the law of conservation
of momentum. They will use
photogates to measure the
veloclties of each cart both before
and after the collision.

“All About Work,” a
Work-Energy Principle Lab
Formative: Lab Assignment
Students show using a motion
detector and a dynamics cart how
work can be equated with the
change in the cart's kinetic
energy.

Block and Tackle Lab
Formative: Lab Assignment
Students use a block and tackle
pulley system to examine
mechanical advantage and
mechanical efficlency.

Conservation of Mechanlcal
Energy Lab

Formative: Lab Assignment
Students will use carts moving
down an incline to prove
conservatlon of energy.

Energy Transfer in Collislons
Lab

Formative: Lab Assignment
Students use collision carts and
photogates to confirm that
momentum is conserved although
energy Is lost in completely
inelastic collisions.

Egg Drop Activity

Formative: Group Project
Students will create a structure to
put an egg into so that it will
survive a two story fall without
cracking. They will use thelr
knowledge of impulse and
momentum to do so.

Momentum and Energy Test
Summative: Written Test
Test on momentum and its
conservation, work, power, and
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Interdisciplinary
Connections

Students can relate what they are leaming about
worlk, power, and kinetic energy to activities they
are doing in physical education classes.
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Enduring Understanding(s)/ Generalization(s)

Laws help predict and describe motion.

The net force that other objects exert on an object moving at constant speed In a circle points toward the center of the circle.

A gravitational force exists between any two masses. The magnitude of this force is directly proportional the product of the two masses and inversely

proportional to the square of the distance between the centers of the two masses.

Essential Question(s)

How does gravity affect the motion of planets and satellites?

How is circular motion like and unlike linear motion?

Standard(s)

Content and CCSS

CCSS: Literacy in History/Social Studies,
Science, & Technical Subjects 6-12
CCSS: Grades 11-12
Reading: Science & Technical Subjects

3. Analyze how and why individuals, events, or ideas develop and
interact over the course of a text.

e RST.11-12.3. Follow precisely a complex multistep procedure
when carrylng out experiments, taking measurements, or
performing technlcal tasks; analyze the specific results based on
explanations in the text.

Integration of Knowledge and ldeas

7. Integrate and evaluate content presented in diverse formats
and medla, including visually and quantitatively, as well as In
words.

s RST.11-12.7. Integrate and evaluate multiple sources of
Information presented In diverse formats and media (e.g.,
quantitative data, video, multimedia) in order to address a
question or solve a problem.

Writing
Text Types and Purposes
1. Write arguments to support claims in an analysis of
substantive topics or texts using valid reasoning and relevant
and sufficient evidence.
o WHST.11-12.1. Write arguments focused on discipline-specific
content.

A3

Guiding Questions

Factual, Conceptual, Provocative

Why is an object moving in a circle at a constant speed accelerated?

How does centripelal acceleration depend upon the object’s speed and the
radius of the circle?

What force causes centripetal acceleration?

How does Kepler's law relate to the law of universal gravitation?
How does weightlessness relate to objects In free fall?
What Is a gravitational field?

How can you change the orbital speed of a satellite?

Objective(s)
/

o Students will demonstrate how Newton's law of universal gravitation
describes both the motion of the planets and the motion of objects
subject to gravity near the Earth’s surface.

» Students will recognize when an object is experlencing a centripetal
acceleration.

o Students will calculate centripetal force and acceleration.

« Students will use Newton's Universal Law of Gravitation to calculation
forces, accelerations, and velocities of different objects.

o Students will use Kepler's Laws to find the orbital period of different
objects.
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» WHST.11-12.1a. Introduce precise, knowledgeable claim(s),
establish the significance of the claim(s), distinguish the claim(s)
from allemate or opposing claims, and create an organization that
logically sequences the claim(s), counterclaims, reasons, and
evidence.

o WHST.11-12.1e. Provide a concluding statement or section that
follows from or supports the argument presented.

CT: Science Framework (2005)

CT: Grades 9-12

I. Inquiry

SCIENTIFIC INQUIRY - Scientific inquiry is a thoughtful and
coordinated attempt to search out, describe, explain and predict
natural phenomena. * Scientiflc inquiry progresses through a
continuous process of questioning, data collection, analysis and
interpretation. « Scientific Inquiry requires the sharing of findings
and ideas for critical review by colleagues and other scientists.
SCIENTIFIC LITERACY - Scientific literacy includes the ability to
read, write, discuss and present coherent [deas about science. *
Scientific literacy also includes the abllity to search for and
assess the relevance and credibllity of scientific information
found in various print and electronic media. SCIENTIFIC
NUMERACY - Scientific numeracy includes the abllity to use
mathematical operations and procedures to calculate, analyze
and present scientiflc data and ideas.

s D INQ1. Identify questions that can be answered through
scientific investigation.

« D INQ10. Communicate about science in different formats, using
relevant science vocabulary, supporling evidence and clear loglc.

» D INQ3. Formulate a testable hypothesis and demonstrate loglcal
connections between the sclentific concepts guiding the
hypothesis and the design of the experiment.

» D INQ4. Design and conduct appropriate types of scientific
investigations to answer different questions.

e D INQ6. Use appropriate tools and techniques to make
observations and gather data.

o D INQ7. Assess the reliability of the data that was generated in
the investigation.

« D INQ8. Use mathematical operations to analyze and interpret
data, and present relationships between variables in appropriate
forms.

¢ D INQ.9 Articulate conclusions and explanations based on
research data, and assess results based on the design of the
investigation.

High School Physics

Motion and Forces Newton's laws predict the motion of most
objects
» Circular motion requires the application of a constant force
directed toward the center of the circle.

NGSS: Science Performance
Expectations(2013)

NGSS: HS Physical Sciences
HS.Forces and Interactions

Performance Expectations
* HS-PS2-4. Use mathematical representations of Newton's Law of
Gravitation and Coulomb’s Law to describe and predict the
gravitational and electrostatic forces between objects.

NGSS: Science and Engineering Practices
NGSS: 9-12
Practice 3. Planning and carrying out investigations

Planning and carrying out investigations in 9-12 builds on K-8
experiences and progresses to Include investigations that
provide evidence for and test conceptual, mathematical,

A
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physical, and empirical models.

» Plan and conduct an investigation individually and collaboratively
to produce data to serve as the basis for evidence, and in the
deslign: decide on types, how much, and accuracy of data needed
to produce reliable measurements and consider limitations on the
precision of the data (e.g., number of trials, cost, risk, time), and
refine the design accordingly.

« Select appropriate tools to collect, record, analyze, and evaluate
data.

« Manipulate variables and collect data about a complex model of a
proposed process or system to identify failure points or Improve
performance relative to criteria for success or other variables.

Practice 4. Analyzing and interpreting data

Analyzing data In 9-12 builds on K-8 experiences and
progresses to introducing more detailed statistical analysis, the
comparison of data sets for consistency, and the use of models
to generate and analyze data.

« Analyze data using tools, technologles, and/or models (e.g.,
computational, mathematical) in order to make valid and reliable
sclentific claims or determine an optimal design solution.

« Apply concepts of statistics and probability (including determining
function fits to data, slope, intercept, and correlation coefficlent for
iinear fits) to sclentific and engineering questions and problems,
using digital tools when feasible.

» Conslider limitations of data analysis (e.g., measurement error,
sample selection) when analyzing and Interpreting data.

Practice 5. Using mathematics and computational
thinking

Mathematical and computational thinking in 9-12 builds on K-8
experlences and progresses to using algebralc thinking and
analysls, a range of linear and nonlinear functions including
trigonometric functions, exponentials and logarithms, and
computational tools for statistical analysis to analyze, represent,
and model data. Simple computational simulations are created
and used based on mathematical models of basic assumptions.

« Use mathematlcal, computational, and/or algorithmic
representations of phenomena or design solutions to describe
and/or support claims and/or explanations.

o Apply techniques of algebra and functions to represent and solve
scientific and englneering problems.

» Apply ratlos, rates, percentages, and unit conversions In the
context of complicated measurement problems involving
quantities with derived or compound units (such as mg/mL,
kg/m3, acre-feet, efc.).

Practice 6. Constructing explanations (for science)
and designing solutions (for engineering)

Constructing explanations and designing solutions in 9-12
bullds on K-8 experiences and progresses to explanations and
designs that are supported by multiple and independent student-
generated sources of evidence consistent with scientific ideas,
principles, and theories.

« Make a quantitative and/or qualitative clalm regarding the
relationship between dependent and independent variables.
Construct and revise an explanation based on valid and rellable
evidence obtained from a variety of sources (including students’
own investigations, models, theories, simulations, peer review)
and the assumption that theories and laws that describe the
natural world operate today as they did in the past and will
continue to do so in the future.

Apply scientific ideas, principles, and/or evidence to provide an
explanation of phenomena and solve design problems, taking into
account unanticipated effects.

Content/Topics
Critical content that students must KNOW

A

https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/.

Skills

Transferable skills that students must be able to DO

—

5

7/29/2015 1:03 PN



Allas - Alas - Lircular viouon and Uravity - Honors

« Kepler's laws of planetary motion

« Newton's law of universal gravitation

o Acceleration due to gravity and apparent weight
o Ocean tides

¢ Orbital and escape velocities

o Concepts of general relativity

Key Terms:

centripetal force, centripetal acceleration, frequency, period, weightlessness,
gravity, orbital speed, gravitational field

Core Learning Activities

Core Activities

e Centripetal Force Lab
« Altemate Online Virtual Centripetal Force Lab

http://www.ngsir.netfirms.com/englishhtm/SteerACar.htm
Suggested Activities

e "Kepler's Laws” Video
* “The Apple and the Moon® Video
e “Curved Space and Black Holes® Video

Assessments (Titles)

Centripetal Force Lab
Formative: Lab Assignment
Students will show how radius,
mass, and velocity affect the force
of an object moving In a circle

Centripetal Force and Gravity
Test

Summative: Standardized Test
Students will take test on
centripetal force and gravity which
will have multiple choice, short
answer, and conceptual
questions.

Graduation Standards

https://newtownk i Z.rubiconatlas.org/Atlas/evelop/ UnitMap/ View/

* 1. Use real-world digital and other research tools to access, evaluate and
effectively apply information appropriate for authentic tasks.

¢ 2, Work independently and collaboratively to solve problems and
accomplish goals.

» 3. Communicate information clearly and effectively using a variety of
tools/media in varied contexts for a variety of purposes.

« 4. Demonstrate innovation, flexibility and adaptability in thinking patterns,
work habits, and working/leaming conditions.

» 5, Effectively apply the analysis, syntheses, and evaluative processes
that enable productive problem solving.

Resources
Professional & Student
Teacher Resources

» Giancoli, Douglas C. Physics: Principles with Applications. 5th ed.
Upper Saddle River, NJ: Prentice Hall, 1998. Print.Teacher Edition.

Students Resources

» Giancoli, Douglas C. Physics: Principles with Applications. 5th ed.
Upper Saddle River, NJ: Prentice Hall, 1998. Print.

e« Library Media Center.

» Teacher websites.

www.webassign.net

Interdisciplinary
Connections

Connections can be made to social studies.
Teachers can look and see how history affected
what scientists thought of how the planets in the
unlverse move.

Atas Verslon 8.1.1
(<] 2015, All rights reserved
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Newtown Public Schools
Physics 82

Newtown High School > Grade 11 > Science > Physics > Week 12 - Week 17

omentum and Energy -

Collaboration

https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View!/..

by Kim
Lowell

Last Updated:

onors

Enduring Understanding(s)/ Generalization(s)

The total energy of the universe is constant.

All energy can be consldered kinetic, potential, or field.

The momentum of an object Is the product of its mass and velocity and is a vector quantity.

In a closed system, the momentum is conserved.

Essential Question(s)

What are energy and momentum?
In what way are these properties conserved?

How does their conservation allow predicting the motion of objects that interact
with each other?

How can energy be transferred from one object to another?

Standard(s)

Content and CCSS

CCSS: Literacy in History/Social Studies,
Science, & Technical Subjects 6-12

CCSS: Grades 11-12
Reading: Science & Technical Subjects

3. Analyze how and why Individuals, events, or ideas develop and
interact over the course of a text.

e RST.11-12.3. Follow preclsely a complex multistep procedure
when carrying out experiments, taking measurements, or
performing technical tasks; analyze the specific results based on
explanations in the text.

Integration of Knowledge and Ideas

7. Integrate and evaluate content presented In diverse formats
and media, including visually and quantitatively, as well as In
words.

e RST.11-12.7. Integrate and evaluate multiple sources of
information presented in diverse formats and media (e.g.,
quantitative data, video, multimedia) in order {o address a
question or solve a problem.

Writing

Text Types and Purposes

1. Write arguments to support claims in an analysis of
substantive topics or texts using valid reasoning and relevant
and sufficient evidence.

Al

Guiding Questions

Factual, Conceptual, Provocative

What Is momentum?

What Is impulse?

What Is angular momentum of an object?

How does Newton'’s third law relate to the law of conservation of momentum?
Under what conditions is momentum conserved?

What Is the relationship between work and energy?

What Is work?

How do you calculate power?

What Is kinetic energy?

What is potential energy?

Objective(s)

Students will

e Investigate collislons and exploslons and show that momentum Is a
conserved property.

« Describe different types of energy, show how energy is converted from
one form to another and demonstrate the total energy of a system Is
conserved In the absence of work.

o Identify where work is belng performed in a variety of situations.

« Demonstrate an understanding that energy cannot be created or
destroyed, but only changed from one form to another.

o Identify the factors that affect the potential energy of a spring.

¢ Calculate the net work done when many forces are applied to an object

o Calculate kinetic and potential energy for an object.

» Explain situations In which conservation of mechanical energy is valid.

¢ Solve problems using conservation of mechanical energy.

« Distinguish between conservative and nonconservative forces.

s Apply the work—kinetic energy theorem to solve problems.

¢ Describe the momentum of the same object moving at different
veloclties

« Explain that impulses produce changes In momentum.

¢ Distinguish between elastic and inelastic collisions.

¢ Calculate the changes in kinetic energy during perfectly inelastic
collisfons

¢ Calculate the final velocity of an object In perfectly inelastic and elastic
collisions.

« Apply knowledge of impulses to understand how seat bells and airbags
work in cars.

¢ Solve complex collisions using both the conservation of energy and
momentum.

7/29/2015 1:05 PM
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» Predict the final velocity of objects after collisions, given the initial
velocities.

¢ WHST.11-12.1. Write arguments focused on discipline-specific

content.
 WHST.11-12.1a. Introduce precise, knowledgeable claim(s), e Compare and contrast conservation of momentum and conservation of
establish the significance of the claim(s), distinguish the claim(s) kinetic energy in perfectly elastic and inelastic collisions.

from alternate or opposing claims, and create an organization that
logically sequences the claim(s), counterclaims, reasons, and
evidence.

o WHST.11-12.1e. Provide a concluding statement or section that
foliows from or supports the argument presented.

CT: Science Framework (2005)

CT: Grades 9-12

I. Inquiry
SCIENTIFIC INQUIRY » Scientific inquiry is a thoughtful and
coordinated attempt to search out, describe, explain and predict
natural phenomena. * Sclentific inquiry progresses through a
continuous process of questioning, data collection, analysis and
Interpretation.  Scientific inquiry requires the sharing of findings
and Ideas for critical review by colleagues and other sclentists.
SCIENTIFIC LITERACY e Sclentific literacy Includes the ability to
read, write, discuss and present coherent ideas about science. «
Sclentific literacy also includes the abllity to search for and
assess the relevance and credibility of scientific information
found in various print and electronlc media. SCIENTIFIC
NUMERACY ¢ Sclentific numeracy Includes the abllity to use
mathematical operations and procedures to calculate, analyze
and present scientific data and ideas.

o D INQ1. Identify questions that can be answered through
scientific investigation.

¢ D INQ10. Communicate about sclence In aifferent formats, using
relevant science vocabulary, supporting evidence and clear logic.

¢ D INQ3. Formulate a testable hypothesis and demonstrate logical
connections between the sclentific concepts guiding the
hypothesls and the design of the experiment.

« D INQ4. Deslgn and conduct appropriate types of scientific
Investigations to answer different questions.

o D INQ5. identify independent and dependent variables, including
those that are kept constant and those used as controls.

« D INQ6. Use appropriate tools and techniques to make
observations and gather data.

o D INQ7. Assess the reltability of the data that was generated in
the Investigation.

« D INQ8. Use mathematical operatlons to analyze and Interpret
data, and present relationships between variables in appropriate
forms.

o D INQ.9 Articulate concluslons and explanatlons based on
research data, and assess results based on the deslign of the
investigation.

High School Physics

Conservation of Energy and Momentum The laws of conservation
of energy and momentum provide a way to predict and describe
the movement of objects

» Kinetic energy can be calculated by using the formula E =
(1/2)mv2.

o Changes In gravitational potential energy near Earth can be
calculated by using the formula (change in potential energy) =
mgh.

* Momentum is calculated as the product mv.

¢ Momentum is a separately conserved quantity different from

energy.
« An unbalanced force on an object produces a change in its
momentum.
o The principles of conservation of momentum and energy can be
used to solve problems involving elastic and inelastic collisions.

NGSS: Science Performance
Expectations(2013)

NGSS: HS Sciences

9\% 7/29/2015 1:05 PM
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HS.Forces and Interactions

Performance Expectations

« HS-PS2-2. Use mathematical representations to support the claim
that the total momentum of a system of objects is conserved
when there is no net force on the system.

o HS-PS2-3. Apply scientific and engineering ideas to design,
evaluate, and refine a device that minimizes the force on a
macroscopic object during a collision.*

HS.Energy

Performance Expectations
o HS-PS3-1. Create a computational modeito calculate the change
In the energy of one component in a system when the change In
energy of the other component(s) and energy flows in and out of
the system are known.

NGSS: Science and Engineering Practices
NGSS: 9-12
Practice 1. Asking questions (for science) and
defining problems (for engineering)

Asking questions and defining problems In 9-12 builds on K-8
experlences and progresses to formulating, refining, and
evaluating emplrically testable questions and design problems
using models and simulations.

o Ask questions that can be Investigated within the scope of the
school laboratory, research facllities, or field (e.g., outdoor
environment) with available resources and, when appropriate,
frame a hypothesls based on a mode! or theory.

Practice 3. Planning and carrying out investigations

Planning and carrying out investigations In 9-12 buiids on K-8
experiences and progresses to Include investigations that
provide evidence for and test conceptual, mathematical,
physical, and empirical models.

o Plan and conduct an investigation individually and collaboratively
to produce data to serve as the basis for evidence, and in the
design: decide on types, how much, and accuracy of data needed
to produce reliable measurements and conslder limitations on the
preclslon of the data (e.g., number of trials, cost, risk, time), and
reflne the design accordingly.

¢ Select appropriate tools to collect, record, analyze, and evaluate
data.

+ Make directional hypotheses that speclfy what happens to a
dependent variable when an independent variable Is manipulated.

Practice 4. Analyzing and interpreting data

Analyzing data in 9-12 builds on K-8 experienceé and
progresses to introducing more detailed statistical analysls, the
comparison of data sets for consistency, and the use of models
to generate and analyze data.

¢ Analyze data using tools, technologles, and/or models (e.g.,
computational, mathematical) in order to make valid and reliable
scientific claims or determine an optimal design solution.

o Apply concepts of statistics and probability (including determining
function fits to data, slope, intercept, and correlation coefficient for
linear fits) to scientific and engineering questions and problems,
using digital tools when feasible.

o Consider limitations of data analysls (e.g., measurement error,
sample selection) when analyzing and interpreting data.

Practice 5. Using mathematics and computational
thinking

Mathematical and computational thinking in 9-12 builds on K-8
experiences and progresses to using algebraic thinking and
analysis, a range of linear and nonlinear functions including
trigonometric functions, exponentials and logarithms, and
computational tools for statistical analysis to analyze, represent,
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and model data. Simple computational simulations are created
and used based on mathematical modeis of basic assumptions.

« Use mathematical, computational, and/or algorithmic
representalions of phenomena or design solutions to describe
and/or support claims and/or explanations.

o Apply techniques of algebra and functions to represent and solve
scientific and engineering problems.

» Apply ratios, rates, percentages, and unit conversions in the
context of complicated measurement problems involving
quantities with derived or compound units (such as mg/mL,
kg/m3, acre-feet, efc.).

Practice 6. Constructing explanations (for science)
and designing solutions (for engineering)

Constructing explanations and designing solutions in 9-12
bullds on K-8 experiences and progresses to explanations and

designs that are supported by multiple and independent student-

generated sources of evidence consistent with scientiflc ideas,
principles, and theories.

» Make a quantitative and/or qualitative claim regarding the
between dependent and independent variables.

Content/Topics
Critical content that students must KNOW

e Momentum and impulse

¢ Newton's second law In terms of momentum
e Conservation of momentum

¢ Collislons

« Work, power, and energy

o Kinetic and potential energies

« Work-energy theorem

» Conservation of energy

Key Terms:

work, energy, kinetic energy, potential energy, gravitational potential energy,
elastic potential energy, mechanical energy, power, momentum, impulse,
elastic collision, inelastic collision, conservative, nonconservative

Core Learning Activities
Core Actlvities

« Work and Power Lab with Stairs

» Conservation of Mechanical Energy Lab

s “Exploslons” and the Conservation of Momentum Lab

¢ Altemmate Online Virtual Conservation of Momentum Lab

http:/imww.walter-fendt.de/ph14e/collision.htm
Suggested Activities

e Impulse and Change in Momentum Lab

¢ “Conservation of Momentum” Video

» “Conservation of Energy” Video

e Block and Tackle Lab

¢ Alternate Online Virtual Conservation of Mechanical Energy Lab
http://jersey.uoregon.edu/PotentialEnergy/index.html

¢ Energy Transfer in Collisions Lab

« Egg Drop Activity

NUPS//IICWILOWILK L £ 1 UDICOLAUAS UL B/ AUAD/ LT VOLIUD vituviapy vaows.

Skills

Transferable skills that students must be able to DO

¢ 1. Use real-world digital and other research tools to access, evaluate and
effectively apply infarmation appropriate far authentic tasks.
e 2, Work Independently and collaboratlvely to solve problems and

accomplish goals.

« 3. Communicate Information clearly and effectively using a varlety of
tools/media In varied contexts for a varlety of purposes.

¢ 4. Demonstrate Innovatlon, flexibility and adaptabllity in thinking patterns,

work-habits, and workingfleaming conditions.
o 5, Effectively apply the analysls, syntheses, and evaluative processes
that enable productive problem solving.

Resources
Professional & Student
Teacher Resources

« Glancoli, Douglas C. Physics: Princlples with Applications. 5th ed.
Upper Saddle River, NJ: Prentice Hall, 1998. Print.Teacher Edition.

Students Resources

e Glancoll, Douglas C. Physlcs: Principles with Applications. 5th ed.
Upper Saddle River, NJ: Prentice Hall, 1998. Print.

o Library Media Center.

» Teacher websites.

www.webassign.net
http:/mww.physicsclassroom.conm/

Assessments (Titles) Graduation Standards Interdisciplinary

Work and Power Lab with
Stairs

Formative: Lab Assignment
Students will run up stairs and
calculate the work done and
power exerted depending on the
mass, distance, and time.

Connections

Students can relate what they are leamning about
work, power, and kinetic energy to activities they
are dolng in physlcal education classes.
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Conservatlon of Mechanical
Energy

Formative: Lab Assignment
Students will use carts moving
down an incline to prove
conservatlion of energy.

"Explosion” and the
Conservation of Momentum
Lab

Formative: Lab Assignment
Students will use low friction carts
to prove the law of conservation
of momentum. They will use
photogates to measure the
velocities of each cart both before
and after the collislon.

Egg Drop Activity

Formative: Group Project
Students will create a structure to
put an egg Into so that it will
survive a two story fall without
cracking. They wlil use their
knowledge of Impulse and
momentum to do so.

Test on Work, Power, and
Energy

Summative: Standardized Test
Students will take test on work,
power, and energy which will have
multiple cholce, short answer, and
conceptual questions.

Test on Momentum and
Impulse

Summative: Standardized Test
Students will take test on
momentum and Impulse which will
have multiple choice, short
answer, and conceptual
questions.
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Newtown Public Schools
Physics 82

Newtown High School > Grade 11 > Science > >  Week 13 - Week 17

Rotational

Collaboration

echanics -CP A

https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/..

Last Updated: by
Steve Malary

Enduring Understanding(s)/ Generalization(s)

Laws help predict and describe motion.

The net force that other objects exert on an object moving at constant speed in a circle points toward the center of the circle.

The total energy of the universe is constant.

Unbalanced torque causes angular acceleration of a rigid body.

Essential Question(s)

How is circular motion like and unlike linear motion?

How does the rate of rotation of an object or set of objects relate to the causes
of a change In rotational rate?

What links the linear and rotational motlion of an object?

How can a see-saw remain balanced with two children of different masses?

Standard(s)

Content and CCSS

GRADUATION STANDARDS

Graduation

PROBLEM SOLVING

Standard 1: The student demonstrates use of the sclentific
method and applies appropriate procedures to solve and
communicate an authentic problem or situation.

s |dentifies the problem adequately.

» Develops an action plan that addresses the problem adequately.

« Collects accurate and relevant informatlon, data, or media to

adequately address the problem.
» Demonstrates or applies a solution to the problem based on the

data collected.
» Formulates a conclusion that adequately addresses the problem.
» The writing generally follows the given format.

CCSS: Literacy in History/Social Studies,
Science, & Technical Subjects 6-12

CCSS: Grades 11-12

1of6

Guiding Questions

Factual, Conceptual, Provocative

How do tangential and angular speeds describe rotational motion and how are
they related?

What Is a centripetal acceleration and what are the characteristics of any
associated centripetal force?

What is rotational Inertia, what Is torque, and how do they relate to changes in
any rate of rotation of an object or system?

What Is the center of mass of an object or system and what what established a
condition of rotational equilibrium?

How is angular acceleration defined and how does It relate to other
characteristics of rotational motion?

What Is angular momentum and under what circumstances Is it conserved?

What is rotational kinetic energy and how does it relate to the total kinetic
energy of an object or system?

Objective(s)
/

« Students will recognize when an object Is experiencing a centripetal
acceleration.

« Students will calculate centripetal force and acceleration.

« Students will distinguish between force and torque.

« Students will convert between angular and linear motion.

» Students will solve for angular motion problems.

« Students will apply rotatlonal analogs of Newton's laws In describing the
connectlon between torque and changes in rotational motion.

» Students will describe an object in rotational equilibrium.

7/29/2015 1:06 PM
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Reading: Science & Technical Subjects

3. Analyze how and why individuals, events, or ideas develop and
interact over the course of a text.

o RST.11-12.3. Follow precisely a complex multistep procedure
when carrying out experiments, taking measurements, or
performing technical tasks; analyze the specific results based on
explanations in the text.

Integration of Knowledge and Ideas

7. Integrate and evaluate content presented in diverse formats
and media, Including visually and quantitatively, as well as in
words.

¢ RST.11-12.7. Integrate and evaluate multiple sources of
information presented in diverse formats and media (e.g.,
quantitative data, video, multimedia) In order to address a
question or solve a problem.

9. Analyze how two or more texts address similar themes or
toplcs in order to build knowledge or to compare the approaches
the authors take.

o RST.11-12.9. Synthesize information from a range of sources
(e.g., texts, experiments, simulations) Into a coherent
understanding of a process, phenomenon, or concept, resolving
conflicting information when possible.

Writing
Text Types and Purposes
1. Write arguments to support clalms In an analysis of

substantive toplics or texts using valid reasoning and relevant
and sufficlent evidence.

o WHST.11-12.1. Write arguments focused on discipline-specific
content.

« WHST.11-12.1e. Provide a concluding statement or section that
follows from or supports the argument presented.

9. Draw evidence from literary or Informational texts to support
analysls, reflection, and research.

¢ WHST.11-12.9. Draw evidence from informational texts to support
analysls, reflection, and research.

CT: Science Framework (2005)

CT: Grades 8-12

l. Inquiry

SCIENTIFIC INQUIRY e Sclentific inquiry Is a thoughtful and
coordinated attempt to search out, describe, explain and predict
natural phenomena. ¢ Scientific inquiry progresses through a
continuous process of questioning, data collection, analysls and
interpretation. « Scientific inquiry requlres the sharing of findings
and Ideas for critical review by colleagues and other scientlsts.
SCIENTIFIC LITERACY e Sclentific literacy includes the abllity to
read, write, discuss and present colierent ideas about science. ¢
Scientlfic literacy also includes the abllity to search for and
assess the rélevance and credibility of sclentific Information
found in various print and electronic media. SCIENTIFIC
NUMERACY ¢ Sclentific numeracy includes the ability to use
mathematical operations and procedures to calculate, analyze
and present scientific data and Ideas.
e D INQ10. Communicate about science In different formats, using
relevant science vocabulary, supporting evidence and clear logic.
« D INQ6. Use appropriate tools and technigues to make
observations and gather data.
o D INQ7. Assess the reliability of the data that was generated in
the investigation.
¢ D INQ8. Use mathematical operations to analyze and interpret
data, and present relationships between variables in appropriate
forms.
¢ D INQ.9 Articulate conclusions and explanations based on
research data, and assess results based on the deslgn of the
investigation.

20f6
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High School Physics

Motion and Forces Newton's laws predict the motion of most
objects
* When one object exerts a force on a second object, the second
object always exerts a force of equal magnitude and in the
opposite direction.

» Applying a force to an object perpendicular to the direction of its

motion causes the object to change direction.
» Circular motion requires the application of a constant force
directed toward the center of the clrcle.

NGSS: Science and Engineering Practices

NGSS: 9-12

Practice 1. Asking questions (for science) and
defining problems (for engineering)

Asking questions and defining problems in 9-12 builds on K-8
experiences and progresses to formulating, refining, and
evaluating empirically testable questions and design problems
using models and simulations.

https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/

» Ask questions that arlse from careful observation of phenomena,

or unexpected results, to clarify and/or seek additional
information.

« Ask questlons that arise from examining models or a theory, to
clarify and/or seek additional Information and relationships.

+ Ask questions to determine relationships, including quantitative
relationshlips, between Independent and dependent variables.

« Ask questions to clarify and refine a model, an explanation, or an

engineering problem.
» Evaluate a question to determine if it Is testable and relevant.
» Ask questions that can be investigated within the scope of the
school laboratory, research facllitles, or field (e.g., outdoor
environment) with available resources and, when appropriate,
frame a hypothesls based on a model or theory.

o Ask and/or evaluate questions that challenge the premise(s) of an

argument, the interpretation of a data set, or the suitability of a
design.

Practice 2. Developing and using models

Modeling in 9-12 builds on K-8 experiences and progresses to

using, synthesizing, and developing models to predict and show

relatlonships among variables between systems and their
components in the natural and designed worlds.

¢ Design a test of a model to ascertain its rellability.

» Develop, revise, and/or use a model based on evidence to
lllustrate and/or predict the relationships between systems or
between components of a system.

o Develop and/or use multiple types of models to provide
mechanistic accounts and/or predict phenomena, and move
flexibly between model types based on merits and limitations.

¢ Develop and/or use a model (including mathematical and

computational) to generate data to support explanations, predict

phenomena, analyze systems, and/or solve problems.

Practice 3. Planning and carrying out investigations

Planning and carrying out investigations In 9-12 builds on K-8
experiences and progresses to include investigations that
provide evidence for and test conceptual, mathematical,
physical, and emplrical models.

» Plan an investigation or test a design individually and

collaboratively to produce data to serve as the basis for evidence

as part of building and revising models, supporting explanations

for phenomena, or testing solutions to problems. Consider
possible confounding variables or effects and evaluate the
investigation’s design to ensure variables are controlled.

» Plan and conduct an investigation individually and collaboratively

to produce data to serve as the basis for evidence, and in the

design: decide on types, how much, and accuracy of data needed
to produce reliable measurements and consider limitations on the

>
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precision of the data (e.g., number of trials, cost, risk, time), and
refine the design accordingly.

« Select appropriale tools to collect, record, analyze, and evaluate
data.

Practice 4. Analyzing and interpreting data

Analyzing data in 9-12 builds on K-8 experiences and
progresses to introducing more detalled statistical analysis, the
comparison of data sets for consistency, and the use of models
to generate and analyze data.

o Analyze data using tools, technologies, and/or models (e.g.,
computational, mathematical) in order to make valid and reliable
sclentific claims or determine an optimal design solution.

« Apply concepts of statistics and probability (including determining
function fits to data, slope, intercept, and correlation coefficient for
linear fits) to scientific and engineering questions and problems,
using digltal tools when feasible.

« Consider limitations of data analysis (e.g., measurement error,
sample selection) when analyzing and interpreting data.

o Evaluate the impact of new data on a working explanation and/or
model of a proposed process or system.

Practice 5. Using mathematics and computational
thinking

Mathematical and computational thinking in 9-12 bullds on K-8
experiences and progresses to using algebralc thinking and
analysis, a range of linear and nonlinear functions including
trigonometric functions, exponentials and logarithms, and
computational tools for statistical analysls to analyze, represent,
and model data. Simple computational simulations are created
and used based on mathematical models of basic assumptions.

» Use mathematical, computational, and/or algorithmic
representations of phenomena or design solutions to describe
and/or support claims and/or explanations.

o Apply techniques of algebra and functions to represent and solve
scientific and engineering problems.

o Apply ratios, rates, percentages, and unit conversions in the
context of complicated measurement problems Involving
quantitles with derived or compound units (such as mg/mL,
kg/m3, acre-feet, etc.).

Practice 6. Constructing explanations (for science)
and designing solutions (for engineering)

Constructing explanations and designing solutions In 9-12
bullds on K-8 experiences and progresses to explanations and
designs that are supported by multiple and independent student-
generated sources of evidence consistent with scientific Ideas,
principles, and theories.

o Make a quantitative and/or qualltative claim regarding the
relationship between dependent and independent varlables.
Construct and revise an explanation based on valid and rellable
evidence obtalned from a variety of sources (including students’
own investigations, models, theories, simulations, peer review)
and the assumption that theories and laws that describe the
natural world operate today as they did in the past and will
continue to do so in the future.

Apply sclentific ideas, principles, and/or evidence to provide an
explanation of phenomena and solve design problems, taking into
account possible unanticipated effects.

Apply scientific reasoning, theory, and/or models to link evidence
to the claims to assess the extent to which the reasoning and data
support the explanation or conclusion.

Practice 7. Engaging in argument from evidence

Engaging in argument from evidence in 9-12 builds on K-8
experiences and progresses to using appropriate and sufficient
evidence and scientific reasoning to defend and critique claims
and explanations about the natural and designed world(s).
Arguments may also come from current scientific or historical
eplsodes in science.
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s Construct, use, and/or present an oral and written argument or
counter-arguments based on data and evidence.

NGSS: Crosscutting Concepts (K-12)
NGSS: K-12
Crosscutting Concepts

The seven crosscutting concepts are as follows:

» 1. Patterns. Observed patterns of forms and events guide
organization and classification, and they prompt questions about
relationships and the factors that influence them.

2. Cause and effect: Mechanism and explanation . Events have
causes, sometimes simple, sometimes multifaceted. A major
activity of science Is investigating and explaining causal
relationships and the mechanisms by which they are mediated.
Such mechanisms can then be tested across given contexts and
used to predict and explain events in new contexts.

4. Systems and system models. Defining the system under study
— specifying its boundaries and making explicit a model of that
system — provides tools for understanding and testing Ideas that
are applicable throughout sclence and englneering .

5. Energy and matter: Flows, cycles, and conservation. Tracking
fluxes of energy and matter Into, out of, and within systems helps
one understand the systems’ possibilities and limitations.

7. Stability and change. For natural and built systems alike,
conditions of stabillty and determinants of rates of change or
evolution of a system are critical elements of study.

NGSS: Disciplinary Core Ideas (K-12)
NGSS: K-12
Physical Sciences

Core Idea PS2: Motion and Stability: Forces and Interactlons

e PS2.A: Forces and Motion
¢ PS2.B: Types of Interactions
« PS2.C: Stability and Instability in Physlcal Systems

Core Idea PS3: Energy

o PS3.A: Definitions of Energy
o PS3.B: Conservation of Energy and Energy Transfer
» PS3.C: Between and Forces

Content/Topics
Critical content that students must KNOW

¢ Tangential and angular speeds

s Centripetal acceleration and force

e Rotational Inertia and torque

« Center of mass and rotational equilibrium
« Angular acceleration

e Angular momentum

¢ Conservation of angular momentum

s Rotational kinetic energy

Core Learning Activities

« Centripetal Force Lab
¢ Alternate Online Virtual Centripetal Force Lab

(  http://ngsir.netfirms.com/englishhtm/SteerACar.htm)
« Mobile Project
Suggested Activities

o Finding Mass with a Lever Lab
¢ “Rotational Derby” Activity (see
Manual)

, Laboratory

50f6
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Skills

Transferable skills that students must be able to DO

o 1. Use real-world digital and other research tools to access, evaluate and
effectively apply Information appropriate for authentic tasks.

» 2. Work independently and collaboratively to solve problems and
accomplish goals.

» 3. Communicate information clearly and effectively using a variety of
tools/media in varied contexts for a variety of purposes.

¢ 4. Demonstrate innovation, flexibility and adaptability in thinking patterns,
work habits, and working/leaming conditions.

« 5, Effectively apply the analysis, syntheses, and evaluative processes
that enable productive problem solving.

Resources
Professional & Student
Professional

. , Hewitt, P.G.,
Teacher's Edition.

Student

. Hewitt, P.G.

. http://www.physicsclassroom.com Basic background information on
concepts in physics.

» Library Media Center.

» Teacher websites.
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Assessments (Titles)

Centripetal Force Lab
Formative: Lab Assignment
Students will show how radius,
mass, and velocity affect the force
of an object moving in a circle.

Finding Mass with a Lever Lab
Formative: Lab Assignment

Students will use a meter stick to
create balance. They will put
different masses on each side
and figure out the lengths they
need to use to balance the
torques. They will also be given
an unknown mass and try to
calculate it.

Mobile Project

Formative: Group Project
Students will work in groups of
2-4 to create a mobile using thelr
knowledge of rotational
equilibrium. They will also create
a write-up explaining both the
physics and art choices for thelr
project.

“Rotational Derby” Activity
Formative: Lab Assignment
Students will observe axlally-
symmetric objects of different
slzes and shapes rolling down an
incline. They will look for patterns
and trends in conjunction with the
times recorded for these objects
to reach the bottom of the incline
and seek to explain the results In
terms of the relative amounts of
translationat and rotational kinetic
energies the objects develop.

Rotational Mechanics Test
Summative: Written Test

Test on clrcular motion, centripetal
acceleration and force, torque,
moment of inertia, angular
acceleration, and angular
momentum and its conservation.

6of 6
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Graduation Standards

e Problem Solving

Mobile Project

Interdisciplinary
Connections

Students working on the mobile project research
and justify artistic cholces and apply the
requirements of rotatlonal equilibrium in the design
and construction of a mobile.
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P anetaty otion and Gravity - CP A

Collaboration

Enduring Understanding(s)/ Generalization(s)

Laws help predict and describe motion.

Kepler's laws describe the motions of the planets and other orbiting bodies subject to the force of gravity.

A gravitational force exists between any two masses. The magnitude of this force is directly proportional the product of the two masses and inversely
proportional to the square of the distance between the centers of the two masses.

Essential Question(s)

In what sense is planetary motion connected to rotational motion?

How does gravity as a universal force affect the motion of planets and
satellites?

Standard(s)

Content and CCSS

CCSS: Literacy in History/Social Studies,
Science, & Technical Subjects 6-12
CCSS: Grades 11-12
Reading: Science & Technical Subjects

3. Analyze how and why individuals, events, or Ideas develop and
interact over the course of a text.

o RST.11-12.3. Follow precisely a complex multistep procedure
when carrying out experiments, taking measurements, or
performing technical tasks; analyze the specific results based on
explanations in the text.

Integration of Knowledge and Ideas

7. Integrate and evaluate content presented in diverse formats
and media, including visually and quantitatively, as well as in
words.

o RST.11-12.7. Integrate and evaluate multiple sources of
information presented in diverse formats and media (e.g.,
quantitative data, video, multimedia) in order to address a
question or solve a problem.

Writing

N

Guiding Questions
Factual, Conceptual, Provocative
What are Kepler's laws and how do they describe the motion of the planets?

What Is Newton's law of universal gravitation and how does it dictate both the
motion of the:planets as well as the motion of objects near the surface of the
earth?

How does the acceleration due to gravity due to the earth relate to the law of
universal gravitation and how does this relate to the concept of apparent
welght?

How do the ocean tides relate to the gravitational pull of the sun and the
moon?

How does the law of universal gravity relate to the motion of satellites and their
escape velocities?

What Is the theory of general relativity and how does it differ from the law of
universal gravitation?

Objective(s)
/

« Students will use Kepler's Laws to find the orbital period of different
objects.

 Students will demonstrate how Newton's law of universal gravitation
describes both the motion of the planets and the motion of objects
subject to gravity near the Earth’s surface.

« Students will use Newton's Universal Law of Gravitation to calculation
forces, accelerations, and velocities of different objects.

m
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Text Types and Purposes

1. Write arguments to support claims in an analysis of
substantive topics or texts using valid reasoning and relevant
and sufficient evidence.

* WHST.11-12.1. Write arguments focused on discipline-specific
content. .

¢ WHST.11-12.1e. Provide a concluding statement or section that
follows from or supports the argument presented.

CT: Science Framework (2005)

CT: Grades 9-12

l. Inquiry
SCIENTIFIC INQUIRY » Sclentific inquiry is a thoughtful and
coordinated attempt to search out, describe, explain and predict
natural phenomena. « Scientific Inquiry progresses through a
continuous process of questioning, data collection, analysis and
interpretation. *» Scientific inquiry requires the sharing of findings
and Ideas for critical review by colleagues and other scientists.
SCIENTIFIC LITERACY - Scientific literacy includes the abllity to
read, write, discuss and present coherent ideas about sclence. ¢
Sclentific literacy also Includes the ablility to search for and
assess the relevance and credibllity of sclentific information
found in varlous print and electronic media. SCIENTIFIC
NUMERACY e Sclentific numeracy Includes the ablility to use
mathematical operations and procedures to calculate, analyze
and present sclentific data and ideas.

» D INQ10. Communlcate about sclence In different formats, using
relevant science vocabulary, supporting evidence and clear logic.

o D INQ6. Use appropriate tools and techniques to make
observatlons and gather data.

« D INQ7. Assess the rellability of the data that was generated in
the investigation.

+ D INQ8. Use mathematical operations to analyze and interpret
data, and present relationships between variables in appropriate
forms.

« D INQ.9 Articulate conclusions and explanations based on
research dala, and assess results based on the design of the
investigation.

High School Physics

Motion and Forces Newton's laws predict the motion of most
objects

e The law F = ma Is used to solve motion problems that involve
constant forces.

« When one object exerts a force on a second object, the second
object always exerts a force of equal magnitude and in the
opposite direction.

* Applying a force to an object perpendicular to the direction ofits
motion causes the object to change direction.

» Clrcutar motlon requires the application of a constant force
directed toward the center of the clrcle.

Conservation of Energy and Momentum The laws of conservation
of energy and momentum provide a way to predict and describe
the movement of objects

o Kinetic energy can be calculated by using the formula E =
(1/2)mv2.

« Changes In gravitational potential energy near Earth can be
calculated by using the formula {change in potential energy) =
mgh.

NGSS: Science Performance
Expectations(2013)
NGSS: HS Physical Sciences
HS.Forces and Interactions

Performance Expectations

NS
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o HS-PS2-4. Use mathematical representations of Newton's Law of
Gravitation and Coulomb’s Law to describe and predict the
gravitational and electrostatic forces between objects.

NGSS: Science and Engineering Practices
NGSS: 9-12

Practice 1. Asking questions (for science) and
defining problems (for engineering)

Asking questions and defining problems In 9-12 builds on K-8
experiences and progresses to formulating, refining, and
evaluating empirically testable questions and design problems
using models and simulatlons.

» Ask questions that arise from careful observation of phenomena,
or unexpected results, to clarify and/or seek additional
Information.

» Ask questions that arise from examining models or a theory, to
clarify and/or seek addltional information and relationships.

» Ask questions to determine relationships, including quantitative
relationships, between independent and dependent variables.

o Ask questions to clarify and refine a model, an explanation, or an
engineering problem.

« Evaluate a question to determine if it is testable and relevant.

 Ask questions that can be investigated within the scope of the
school laboratory, research facilities, or field (e.g., outdoor
environment) with avallable resources and, when appropriate,
frame a hypothesis based on a model or theory.

e Ask and/or evaluate questions that challenge the premise(s) of an
argument, the interpretation of a data set, or the sultability of a
design.

Practice 2. Developing and using models

Modeling In 9-12 builds on K-8 experiences and progresses to
using, synthesizing, and developing models to predict and show
relatlonships among variables between systems and their
components In the natural and designed worlds.

» Design a test of a model to ascertain its rellability.

« Develop, revise, and/or use a model based on evidence to
illustrate and/or predict the relationships between systems or
between components of a system.

» Develop and/or use multiple types of models to provide
mechanistic accounts and/or predict phenomena, and move
flexibly between model types based on merits and limitations.

« Develop and/or use a model {including mathematical and
computational) to generate data to support explanations, predict
phenomena, analyze systems, and/or solve problems.

Practice 3. Planning and carrying out investigations

Planning and carrying out investigations in 9-12 bullds on K-8
experiences and progresses to include investigations that
provide evidence for and test conceptual, mathematical,
physical, and empirical models.

e Plan an investigation or test a design Individually and
collaboratively to produce data to serve as the basis for evidence
as part of building and revising models, supporting explanations
for phenomena, or testing solutions to problems. Consider
possible confounding variables or effects and evaluate the
investigation's design to ensure variables are controlled.
Plan and conduct an investigation individually and collaboratively
to produce data to serve as the basis for evidence, and in the
design: decide on types, how much, and accuracy of data needed
to produce reliable measurements and consider limitations on the
preclsion of the data (e.g., number of trials, cost, risk, time), and
refine the design accordingly.
» Select appropriate tools to collect, record, analyze, and evaluate
data.
o Make directional hypotheses that specify what happens to a
dependent variable when an independent variable is maniputated.

Practice 4. Analyzing and interpreting data

U o
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Analyzing data in 9-12 builds on K-8 experiences and
progresses to introducing more detailed statistical analysis, the
comparison of data sets for consistency, and the use of models
to generate and analyze data.

e Analyze data using tools, technologies, and/or models (e.g.,
computational, mathematical) in order to make valid and reliable
scientific claims or determine an optimal design solution.

» Apply concepts of statistics and probability (including determining
function fits to data, slope, intercept, and correlation coefficient for
linear fits) to scientific and engineering questions and problems,
using digital tools when feasible.

» Conslder limitations of data analysis (e.g., measurement error,
sample selection) when analyzing and interpreting data.

« Evaluate the impact of new data on a working explanation and/or
model of a proposed process or system.

Practice 5. Using mathematics and computational
thinking

Mathematical and computational thinking in 9-12 builds on K-8
experiences and progresses to using algebralc thinking and
analysis, a range of linear and nonlinear functions including
trigonometric functions, exponentials and logarithms, and
computational tools for statistical analysls to analyze, represent,
and model data. Simple computational simulations are created
and used based on mathematical models of basic assumptions.

« Use mathematical, computational, and/or algorithmic
representations of phenomena or design solutions to describe
and/or support claims and/or explanations.

« Apply techniques of algebra and functions to represent and solve
scientific and engineering problems.

* Apply ratios, rates, percentages, and unit converslons in the
context of complicated measurement problems Involving
quantities with derived or compound units (such as mg/mL,
kg/m3, acre-feet, etc.).

Practice 6. Constructing explanations (for science)
and designing solutions (for engineering)

Constructing explanations and designing solutions in 9-12
builds on K-8 experiences and progresses to explanations and
designs that are supported by multiple and independent student-
generated sources of evidence consistent with scientiflc ideas,
princlples, and theories.

o Make a quantitative and/or qualitative claim regarding the
relationship between dependent and Independent variables.
Construct and revise an explanation based on valid and reliable
evidence obtained from a variety of sources (Including students’
own Investigations, models, theories, simulations, peer review)
and the assumption that theories and laws that describe the
natural world operate today as they did in the past and will
continue to do so in the future.

Apply scientific Ideas, principles, and/or evidence to provide an
explanation of phenomena and solve design problems, taking into
account possible unanticlpated effects.

Apply sclentific reasoning, theory, and/or models to link evidence
to the claims to assess the extent to which the reasoning and data
support the explanation or conclusion.

Practice 7. Engaging in argument from evidence

Engaging in argument from evidence in 9-12 builds on K-8
experiences and progresses to using appropriate and sufficlent
evidence and scientific reasoning to defend and critique claims
and explanations about the natural and designed world(s).
Arguments may also come from current scientific or historical
episodes in science.

« Construct, use, and/or present an oral and written argument or

counter-arguments based on data and evidence.

NGSS: Crosscutting Concepts (K-12)

NGSS: K-12
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Crosscutting Concepts

The seven crosscutting concepts are as follows:

o 1. Patterns. Observed patterns of forms and events guide
organization and classification, and they prompt questions about
relationships and the factors that influence them.

2. Cause and effect: Mechanism and explanation . Events have
causes, sometimes simple, sometimes multifaceted. A major
activity of science is investigating and explaining causal
relationships and the mechanisms by which they are mediated.
Such mechanisms can then be tested across given contexts and
used to predict and explain events in new contexts.

4. Systems and system models. Defining the system under study
— specifying its boundaries and making explicit a model of that
system — provides tools for understanding and testing ideas that
are applicable throughout science and engineering .

5. Energy and matter: Flows, cycles, and conservation. Tracking
fluxes of energy and matter into, out of, and within systems helps

https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/..

one understand the systems’ possibilities and limitations.

NGSS: Disciplinary Core Ideas (K-12)

NGSS: K-12
Physical Sciences

Core ldea PS2: Motion and Stability: Forces and Interactlons

o PS2.A: Forces and Motion
o PS2.B: Types of Interactions

Core Idea PS3: Energy

« PS3.A: Definitions of Energy
o PS3.B: Conservation of Energy and

Content/Topics
Critical content that students must KNOW

o Kepler's laws of planetary motion

s Newton's law of universal gravitation

o Acceleration due to gravity and apparent weight
o Ocean tides

¢ Orbital and escape velocities

o Concepts of general relatlvity

Core Learning Activities
Apparent Weight Lab

Suggested Activities

« “Kepler's Laws” Video

Transfer

Skills

Transferable skills that students must be able to DO

« 1. Use real-world digital and other research tools to access, evaluate and
effectively apply information appropriate for authentic tasks.

« 2. Work independently and collaboratively to solve problems and
accomplish goals.

« 3. Communicate information clearly and effectively using a variety of
tools/media in varied contexts for a varlety of purposes.

« 4. Demonstrate innovation, flexibllity and adaptability in thinking pattems,
work habits, and working/leaming conditions.

« 5. Effectively apply the analysis, syntheses, and evaluative processes
that enable productive problem solving.

Resources
Professional & Student
Professional
. Hewitt, P.G.,
Teacher's Edition.

« “Being Eccentric,” a Kepler's First Law Activity (see Conceptual

Physics, Laboratory Manual)
¢ “The Apple and the Moon” Video
o “Curved Space and Black Holes” Video

Assessments (Titles)

“Belng Eccentric,” a Kepler's
First Law Activity

Formative: Lab Assignment
Students use string and push pins
to make nearly circular and highly
eccentric ellipses and compare

50f6

Student

. , Hewitt, P.G.

. http://www.physicsclassroom.com Basic background information on
concepts in physics.

e Library Media Center.

« Teacher websites.

Graduation Standards Interdisciplinary

Connections

Connections can be made to social studies.
Teachers can look and see how history affected
what scientists thought of how the planets in the
universe move.
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them to the orbital paths of
planets and comets.

Apparent Weight Lab
Formative: Lab Assignment
Students measure thelr apparent
welghts as they accelerate up and
down In an elevator.

Kepler's Laws and Gravity Test
Test on Kepler's laws, the law of

universal gravitation, and satellite
motion.
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Rotational echanics -

Collaboration
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by Kim
Lowell

Last Updaled:

ONnoIrs

Enduring Understanding(s)/ Generalization(s)

Laws help predict and describe motion.
The total energy of the universe is constant.

Unbalanced torque causes angular acceleration of a rigid body.

Essential Question(s)
How does the rate of rotation of an object or set of objects relate to the causes
of a change In rotational rate?

ES

What links the linear and rotational motion of an object?

How can a see-saw remain balanced with two children of different masses?

Standard(s)

Content and CCSS

GRADUATION STANDARDS

Graduation

PROBLEM SOLVING

Standard 1: The student demonstrates use of the scientific
method and applies appropriate procedures to solve and
communicate an authentic problem or situation.
» Identifies the problem adequately.
« Develops an action plan that addresses the problem adequately.
e Collects accurate and relevant information, data, or media to
adequately address the problem.
» Demonstrates or applies a solution to the problem based on the
data collected.
» Formulates a conclusion that adequately addresses the problem
» The writing generally follows the given format.

CCSS: Literacy in History/Social Studies,
Science, & Technical Subjects 6-12

CCSS: Grades 11-12
Reading: Science & Technical Subjects

l1of5

Guiding Questions

Factual, Conceptual, Provocative

Why does a spinning skater accelerate when his/her arms are brought closer
to the

body?

What factors affect the moment of inertla for a rotating object?

How can the moment of Inertia be found for a rotating object?

How can you change radians to degrees? Degrees to radians?

How are angular displacement, angular velocity, and angular acceleration
related?

What Is the difference between an object that is revolving and an object that Is
rotating?

What Is the difference between angular and linear terminology?

How can you convert between linear and angular terms?

How can linear kinematics be used to solve for rotating objects?

What is torque?
How can torque and angular acceleration be calculated?

Objective(s)

Students will

« apply rotational analogs of Newton's laws in describing the connection
between torque and changes in rotational motion.

o distingulsh between force and torque.

o solve for angular motion problems.

o convert between angular and linear motion.

« describe an object in rotational equilibrium.
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3. Analyze how and why individuals, events, or ideas develop and
interact over the course of a text.

¢ RST.11-12.3. Follow precisely a complex multistep procedure
when carrying out experiments, taking measurements, or
performing technical tasks; analyze the specific results based on
explanations In the text.

Integration of Knowledge and Ideas

7. Integrate and evaluate content presented in diverse formats
and media, including visually and quantitatively, as well as in
words.

e RST.11-12.7. Integrate and evaluate multiple sources of
information presented in diverse formats and media (e.g.,
quantitative data, video, multimedia) in order to address a
question or solve a problem.

Writing

Text Types and Purposes
1. Write arguments to support clalms in an analysis of
substantive topics or texts using valid reasoning and relevant
and sufficient evidence.
» WHST.11-12.1. Write arguments focused on discipline-specific
content.
¢ WHST.11-12.1a. Introduce precise; knowledgeable claim(s),
establish the significance of the claim(s), distinguish the claim(s)

from altemate or opposlng clalms, and create an erganization that

loglcally sequences the clalm(s), counterclaims, reasons, and

evidence.
» WHST.11-12.1e. Provide a concluding statement or section that
follows from or supports the argument presented.

CT: Science Framework (2005)

CT: Grades 9-12

l. Inquiry
SCIENTIFIC INQUIRY - Scientific Inquiry is a thoughtful and
coordinated attempt to search out, describe, explaln and predict
natural phenomena, * Sclentific Inquiry progresses through a
continuous process of quesﬂoning. data collection, analysis and
Interpretation. * Scientific inquiry requires the sharing of findings
and ideas for critical review by colleagues and other scientists.
SCIENTIFIC LITERACY tific ! includes theab to
read, write, discuss and present coherent ideas about sclence. *
Scientific literacy also Includes the ability to search for and
assess the relevance and credibility of scientific information
found in various print and electronic media. SCIENTIFIC
NUMERACY e Sclentific numeracy Includes the abllity to use
mathematical operations and procedures to calculate, analyze
and present scientlific data and ideas. * '

+ D INQ1. Identify questions that can be answered through
sclentific investigation.

« D INQ10. Communicate about science In different formats, using
relevant sclence vocabulary, supporting evidence and clear logic.

« D INQ3. Formulate a testable hypothesls and demonstrate logical
connections between the scientific concepts guiding the
hypothesis and the design of the experiment.

« D INQ4. Design and conduct appropriate types of scientific
investigations to answer different questions.

» D INQS5. Identify independent and dependent variables, including
those that are kept constant and those used as controls.

« D INQS. Use appropriate tools and techniques to make
observations and gather dala.

e D INQ7. Assess the reliability of the data that was generated in
the investigation.

» D INQ8. Use mathematical operations to analyze and interpret
data, and present relationships between variables in appropriate
forms.

« D INQ.9 Articulate conclusions and explanations based on
research data, and assess results based on the design of the
investigation.

t
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High School Physics

Motion and Forces Newton's laws predict the motion of most
objects
» When forces are balanced, no acceleration occurs; thus an object
continues to move at a constant speed or stays at rest.

NGSS: Science Performance
Expectations(2013)

NGSS: HS Physical Sciences

HS.Energy

Performance Expectations
» HS-PS3-3. Design, build, and refine a device that works within
given constralnts to convert one form of energy into another form
of energy.*

NGSS: Science and Engineering Practices
NGSS: 9-12

Practice 1. Asking questions (for science) and
defining problems (for engineering)

Asking questions and defining problems in 9—12 builds on K-8
experlences and progresses to formulating, refining, and
evaluating empirically testable questions and design problems
using models and simulations.
o Ask questions to determine relationships, including quantitative
relationships, between Independent and dependent variables.

Practice 3. Planning and carrying out investigations

Planning and carrying out Investigations in 9-12 builds on K-8
experiences and progresses to include investigations that
provide evidence for and test conceptual, mathematical,
physical, and emplrical models.

» Plan and conduct an investigation individually and collaboratlvely
to produce data to serve as the basls for evidence, and in the
design: decide on types, how much, and accuracy of data needed
to produce rellable measurements and consider limitations on the
preclsion of the data (e.g., number of trlals, cost, risk, time), and
refine the design accordingly.

« Select appropriate tools to collect, record, analyze, and evaluate
data.

» Make directional hypotheses that specify what happens to a
dependent variable when an independent variable is manipulated.

Practice 4. Analyzing and interpreting data

Analyzing data In 9-12 bullds on K-8 experiences and
progresses to introducing more detalled statistical analysls, the
comparison of data sets for consistency, and the use of models
to generate and analyze data.

« Analyze data using tools, technologies, and/or models (e.g.,
computational, mathematical) in order to make valid and reliable
sclentific claims or determine an optimal design solution.

» Apply concepts of statistics and probability (including determining
function fits to data, slope, intercept, and correlation coefficient for
linear fits) to scientific and engineering questions and problems,
using digital tools when feasible.

« Conslder limitatlons of data analysis (e.g., measurement error,
sample selection) when analyzing and interpreting data.

Practice 5. Using mathematics and computational
thinking

Mathematical and computational thinking in 9-12 builds on K-8
experiences and progresses to using algebraic thinking and
analysis, a range of linear and nonlinear functions including
trigonometric functions, exponentials and logarithms, and
computational tools for statistical analysis to analyze, represent,
and model data. Simple computational simulations are created

14
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and used based on mathematical models of basic assumptions.

« Create and/or revise a computational model or simulation of a
phenomenon, designed device, process, or system.

» Use mathematical, computational, and/or algorithmic
representations of phenomena or design solutions to describe
and/or support claims and/or explanations.

« Apply techniques of algebra and functions to represent and solve
scientific and engineering problems.

« Apply ratios, rates, percentages, and unit converslons in the
context of complicated measurement problems involving
quantiities with derived or compound units (such as mg/mL,
kg/m3, acre-feet, etc.).

Practice 6. Constructing explanations (for science)
and designing solutions (for engineering)

Constructing explanations and designing solutions in 9-12
builds on K-8 experiences and progresses to explanations and
designs that are supported by multiple and independent student-
generated sources of evidence consistent with scientific Ideas,
principles, and theories.

« Make a quantitative andfor qualitative clalm regarding the
relationship between dependent and Independent variables.

« Apply scientific ideas, principles, and/or evidence to provide an
explanation of phenomena and solve design problems, taking into
account possible unanticlpated effects.

« Design, evaluate, and/or refine a solution to a complex real-world
problem, based on sclentific knowledge, student-generated
sources of evidence, prioritized criteria, and tradeoff
conslderations.

Practice 8. Obtaining, evaluating, and
communicating information

Obtaining, evaluating, and communicating information in 9-12
bullds on K-8 experiences and progresses to evaluating the
validity and reliabllity of the claims, methods, and designs.

« Gather, read, and evaluate sclentific and/or technlical information
from multiple authorltative sources, assessing the evidence and
usefulness of each source.

« Communicate scientific and/or technlcal information or Ideas (e.g.
about phenomena and/or the process of development and the
design and performance of a proposed process or system) in
multiple formats (i.e., graphlcally, textually,

Content/Topics
Critical content that students must KNOW

¢ Tangentlal and angular speeds

« Centripetal acceleration and force

« Rotatlonal Inertia and torque

« Center of mass and rotational equilibrium
« Angular acceleration

* Angular momentum

o Conservation of angular momentum

» Rotational kinetic energy

Key Terms:

torque, static equilibrium, lever arm, angular displacement, angular speed,
angular acceleration, tangential veloclty, angular momentum, rotational kinetic
energy, rotational inertia

Core Learning Activities

Core Activities
o Mobile Project
Suggested Activities

» Finding Mass with a Lever Lab (see attached)
¢ "Rotational Derby” Activity (see
Manual)

, Laboratory

OUPS://NEWIOWNK 1 £.TUDICONAUAS. QL B/ ALAS/ L/G VIV UlLuviaps viow/

Skills

Transferable skills that students must be able to DO

o 1. Use real-world digital and other research tools to access, evaluate and
effectively apply information appropriate for authentic tasks.

o 2, Woik Indépén‘denlly and collaboralively to sblve problems and
accomplish goals.

« 3. Communicate Information clearly and effectively using a variety of
tools/media in varied contexts for a variety of purposes.

o 4. Demonstrate Innovation, flexibility and adaptabllity in thinking pattems,
work hablts, and working/leaming conditions.

o 5. Effectively apply the analysis, syntheses, and evaiuative processes
that enable productive problem solving.

Resources
Professional & Student
Teacher Resources

« Giancoli, Douglas C. Physics: Principles with Applications. 5th ed.
Upper Saddle River, NJ: Prentice Hall, 1998. Print. Teacher Edition.

Students Resources

« Giancoli, Douglas C. Physics: Principles with Applications. 5th ed.

17
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Assessments (Titles)

Mobile Project

Formative: Group Project
Students will work in groups of
2-4 to create a mobile using thelr
knowledge of rotational
equilibrium. They will also create
a write-up explaining both the
physics and art cholces for their
project.

Test on Rotational Motlon
Summative: Standardized Test
Students will take test on
rotatlonal motion which will have
multiple cholce, short answer, and
conceptual questions.

Finding Mass with a Lever Lab
Formative: Lah Assignment
Students will use a meter stick to
create balance. They wilt put
different masses on each slde
and figure out the lengths they
need to use to balance the
torques. They will also be given
an unknown mass and try to
calculate it.

S5of5

https:/newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/

Upper Saddle River, NJ: Prentice Hall, 1998. Print.

o Library Media Center.
o Teacher websites.

Graduation Standards

e Problem Solving

Interdisciplinary
Connections

Students can see how mobiles use science as well
as artistic principles In thelr designs.

Adlas Verslon 8.1.1
@ 2015. All rights reserved
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Newtown Public Schools
Physics 82

Newtown High School > Grade 11 > Science > >  Week 22 - Week 27

SI ’

Collaboration

Enduring Understanding(s)/ Generalization(s)

Density, the ratio of an object's mass to its volume, is the same, at a glven temperature and pressure, for all objects

Hooke's law, which shows the change in a spring's length is directly proportional to the force that stretches or compr
relationship between stress and strain for elastic solids within the proportional limit.

Pressure is a fluid property equal to the ratio of the force-of the fluid pushing against a surface to the area of that sui

Pressure increases with depth in a fluid and leads to an upward buoyant force equal to the weight of fluid displaced
fluid's surface.

Temperature is a macroscopic property, directly related to the average kinetic energy of the molecules of a system r:
the same for any two systems in thermal equilibrium.

Heat is the transfer of energy other than by work between systems at different temperatures.

Energy cannot be created or destroyed although, in many processes, energy is transferred to the environment as he
be used to do work.

Essential Question(s) Guiding Questions

What physical properties characterize the states of solids and fluids? Factual, Conceptual, Provocative

] What is density and how does it re
What energy transfers may take place and how do they change the physical

properties of substances? How does Hooke's law relate tens
compression of elastic solids and |
architectural structures?

What is pressure and how can it b
hydraulic systems?

How is pressure increase with deg

What is buoyancy force and how i
it?
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How does the thermal energy of a
molecules and atoms comprising t
system related to these energies?

How does the temperature change
contraction?

What is heat and under what cond

How are properties such as specif
in deducing the heat transferred tc

What is the first law of thermodynz
energy in the form of heat and wot
refrigerators?

What is the second law of thermoc
efficiencies of engines and refrigel

What is the third law of thermodyn
condition of absolute zero?

Standard(s) Objective(s)

Content and CCSS /D

Q. | ; ~7 | fadm i : ¢ Students will characterize the

CCSS: Literacy in History/Social Studies, and demonstrate how these p
Science, & Technical Subjects 6-12 applications.

o Students will evaluate transfe

CCSS: Grades 11-12 evaluating the changes in ene

. . . . Students will dem th

Reading: Science & Technical Subjects * Students will demonstrate tha
transfers of energy in the forr

3. Analyze how and why individuals, events, or ideas develop

and interact over the course of a text.

e RST.11-12.3. Follow precisely a complex multistep procedure
when carrying out experiments, taking measurements, or
performing technical tasks; analyze the specific results based on
explanations in the text.

Integration of Knowledge and Ideas

7. Integrate and evaluate content presented in diverse formats
and media, including visually and quantitatively, as well as in
words.

¢ RST.11-12.7. Integrate and evaluate multiple sources of
information presented in diverse formats and media (e.g.,
quantitative data, video, multimedia) in order to address a
question or solve a problem.

Writing

Text Types and Purposes
1. Write arguments to support claims in an analysis of
substantive topics or texts using valid reasoning and relevant

AN
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and sufficient evidence.

WHST.11-12.1. Write arguments focused on discipline-specific

content.
WHST.11-12.1e. Provide a concluding statement or section that

follows from or supports the argument presented.

CT: Science Framework (2005)

CT: Grades 9-12

l. Inquiry

SCIENTIFIC INQUIRY ¢ Scientific inquiry is a thoughtful and
coordinated attempt to search out, describe, explain and predict
natural phenomena. ¢ Scientific inquiry progresses through a
continuous process of questioning, data collection, analysis and
interpretation.  Scientific inquiry requires the sharing of
findings and ideas for critical review by colleagues and other
scientists. SCIENTIFIC LITERACY ¢ Scientific literacy includes
the ability to read, write, discuss and present coherent ideas
about science. ¢ Scientific literacy also includes the ability to
search for and assess the relevance and credibility of scientific
information found in various print and electronic media.
SCIENTIFIC NUMERACY - Scientific numeracy includes the
ability to use mathematical operations and procedures to
calculate, analyze and present scientific data and ideas.

¢ D INQ10. Communicate about science in different formats, using
relevant science vocabulary, supporting evidence and clear logic.
D INQS6. Use appropriate tools and techniques to make
observations and gather data.

o D INQ7. Assess the reliability of the data that was generated in
the investigation.

¢ D INQ8. Use mathematical operations to analyze and interpret
data, and present relationships between variables in appropriate
forms.

o D INQ.9 Articulate conclusions and explanations based on
research data, and assess results based on the design of the
investigation.

High School Physics

Motion and Forces Newton's laws predict the motion of most
objects
» When one object exerts a force on a second object, the second
object always exerts a force of equal magnitude and in the
opposite direction.
Heat and Thermodynamics Energy cannot be created or
destroyed, although in many processes energy is transferred to
the environment as heat
» Heat flow and work are two forms of energy transfer between
systems.

https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View!/ ..
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* The work done by a heat engine that is working in a cycle is the
difference between the heat flow into the engine at high
temperature and the heat flow out at a lower temperature.

¢ The internal energy of an object includes the energy of random
motion of the object's atoms and molecules. The greater the
temperature of the object, the greater the energy of motion of the
atoms and molecules that make up the object.

* Most processes tend to decrease the order of a system over
time, so that energy levels are eventually distributed more
uniformly.

Electric and Magnetic Phenomena Electric and magnetic
phenomena are related and have many practical applications.

* Plasmas, the fourth state of matter, contain ions or free electrons
or both and conduct electricity.

NGSS: Science Performance
Expectations(2013)
NGSS: HS Physical Sciences

HS.Energy

Performance Expectations

e HS-PS3-4. Plan and conduct an investigation to provide evidence
that the transfer of thermal energy when two components of
different temperature are combined within a closed system
results in a more uniform energy distribution among the
components in the system (second law of thermodynamics).

NGSS: Science and Engineering Practices
NGSS: 9-12
Practice 1. Asking questions (for science) and
defining problems (for engineering)

Asking questions and defining problems in 9-12 builds on K-8
experiences and progresses to formulating, refining, and
evaluating empirically testable questions and design problems
using models and simulations.

¢ Ask questions that arise from careful observation of phenomena,
or unexpected results, to clarify and/or seek additional
information.

o Ask questions that arise from examining models or a theory, to
clarify and/or seek additional information and relationships.

¢ Ask questions to determine relationships, including quantitative
relationships, between independent and dependent variables.

» Ask questions to clarify and refine a model, an explanation, or an
engineering problem.

e Evaluate a question to determine if it is testable and relevant.
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¢ Ask questions that can be investigated within the scope of the
school laboratory, research facilities, or field (e.g., outdoor
environment) with available resources and, when appropriate,
frame a hypothesis based on a model or theory.

¢ Ask and/or evaluate questions that challenge the premise(s) of
an argument, the interpretation of a data set, or the suitability of a

design.
Practice 2. Developing and using models

Modeling in 9—12 builds on K-8 experiences and progresses to
using, synthesizing, and developing models to predict and show
relationships among variables between systems and their
components in the natural and designed worlds.

¢ Design a test of a model to ascertain its reliability.

Develop, revise, and/or use a model based on evidence to
illustrate and/or predict the relationships between systems or
between components of a system.

e Develop and/or use multiple types of models to provide
mechanistic accounts and/or predict phenomena, and move
flexibly between model types based on merits and limitations.

e Develop and/or use a model (including mathematical and
computational) to generate data to support explanations, predict
phenomena, analyze systems, and/or solve problems.

Practice 3. Planning and carrying out investigations

Planning and carrying out investigations in 9-12 builds on K-8
experiences and progresses to include investigations that
provide evidence for and test conceptual, mathematical,
physical, and empirical models.

Plan an investigation or test a design individually and
collaboratively to produce data to serve as the basis for evidence
as part of building and revising models, supporting explanations
for phenomena, or testing solutions to problems. Consider
possible confounding variables or effects and evaluate the
investigation’s design to ensure variables are controlled.

¢ Plan and conduct an investigation individually and collaboratively
to produce data to serve as the basis for evidence, and in the
design: decide on types, how much, and accuracy of data
needed to produce reliable measurements and consider
limitations on the precision of the data (e.g., number of trials,
cost, risk, time), and refine the design accordingly.

¢ Select appropriate tools to collect, record, analyze, and evaluate
data.

e Make directional hypotheses that specify what happens to a
dependent variable when an independent variable is
manipulated.

Practice 4. Analyzing and interpreting data

Analyzing data in 9-12 builds on K-8 experiences and
progresses to introducing more detailed statistical analysis, the

55
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comparison of data sets for consistency, and the use of models
to generate and analyze data.

Analyze data using tools, technologies, and/or models (e.g.,
computational, mathematical) in order to make valid and reliable
scientific claims or determine an optimal design solution.

« Apply concepts of statistics and probability (including determining
function fits to data, slope, intercept, and correlation coefficient
for linear fits) to scientific and engineering questions and
problems, using digital tools when feasible.

« Consider limitations of data analysis (e.g., measurement error,
sample selection) when analyzing and interpreting data.

Evaluate the impact of new data on a working explanation and/or
model of a proposed process or system.

Practice 5. Using mathematics and computational
thinking

Mathematical and computational thinking in 9-12 builds on K-8
experiences and progresses to using algebraic thinking and
analysis, a range of linear and nonlinear functions including
trigonometric functions, exponentials and logarithms, and
computational tools for statistical analysis to analyze, represent,
and model data. Simple computaiional simulations are created
and used based on mathematical models of basic assumptions.

Use mathematical, computational,'and/or.'algorithmic
representations of phenomena or design solutions to describe
and/or support claims and/or explanations.

« Apply techniques of algebra and functions to represent and solve
scientific and engineering problems.

« Apply ratios, rates, percentages, and unit conversions.in the
context of complicated measurement problems involving
quantities with derived or compound units (such as mg/mL,
kg/m3, acre-feet, etc.). '

Practice 6. Constructing explanations (for science)
and designing solutions (for engineering) '

Constructing explanations and designing solutions in 9-12
builds on K-8 experiences and progresses to explanations and
designs that are supported by multiple and independent student-
generated sources of evidence consistent with scientific ideas,
principles, and theories.

¢ Make a quantitative and/or qualitative claim regarding the
relationship between dependent and independent variables.

o Construct and revise an explanation based on valid and reliable
evidence obtained from a variety of sources (including students’
own investigations, models, theories, simulations, peer review)
and the assumption that theories and laws that describe the
natural world operate today as they did in the past and will
continue to do so in the future.
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« Apply scientific ideas, principles, and/or evidence to provide an
explanation of phenomena and solve design problems, taking
into account possible unanticipated effects.

« Apply scientific reasoning, theory, and/or models to link evidence
to the claims to assess the extent to which the reasoning and
data support the explanation or conclusion.

Practice 7. Engaging in argument from evidence

Engaging in argument from evidence in 9—12 builds on K-8
experiences and progresses to using appropriate and sufficient
evidence and scientific reasoning to defend and critique claims
and explanations about the natural and designed world(s).
Arguments may also come from current scientific or historical
episodes in science.

« Construct, use, and/or present an oral and written argument or
counter-arguments based on data and evidence.

NGSS: Crosscutting Concepts (K-12)
NGSS: K-12

Crosscutting Concepts

The seven crosscutting concepts are as follows:

« 1. Patterns. Observed patterns of forms and events guide
organization and classification, and they prompt questions about
relationships and the factors that influence them.

e 2. Cause and effect: Mechanism and explanation . Events have
causes, sometimes simple, sometimes multifaceted. A major
activity of science is investigating and explaining causal
relationships and the mechanisms by which they are mediated.
Such mechanisms can then be tested across given contexts and
used to predict and explain events in new contexts.

4. Systems and system models. Defining the system under study
— specifying its boundaries and making explicit a model of that
system — provides tools for understanding and testing ideas that
are applicable throughout science and engineering .

« 5. Energy and matter: Flows, cycles, and conservation. Tracking
fluxes of energy and matter into, out of, and within systems helps
one understand the systems’ possibilities and limitations.

« 7. Stability and change. For natural and buiit systems alike,
conditions of stability and determinants of rates of change or
evolution of a system are critical elements of studly. -

NGSS: Disciplinary Core Ideas (K-12)
NGSS: K-12
Physical Sciences

Core Idea PS1: Matter and Its Interactions
PS1.A: Structure and Properties of Matter

Core Idea PS2: Motion and Stability: Forces and Interactions

55
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e PS2.A: Forces and Motion
e PS2.C: Stability and Instability in Physical Systems

Core Idea PS3: Energy

PS3.A: Definitions of Energy
e PS3.B: Conservation of Energy and Energy Transfer

Content/Topics
Critical content that students must KNOW

¢ Density

o Hooke's law, tensile and compressive stresses, and architectural
structures
Pressure and hydraulics

e Pressure increase with depth

¢ Buoyancy and Archimedes' principle

e Thermal energy and temperature

¢ Thermal expansion

¢ Heat and thermal equilibrium

o Specific heat and latent heats of fusion and vaporization

s The first law of thermodynamics and engines and refrigerators

¢ The second law of thermodynamics, entropy, and efficiencies
The third law of thermodynamics and the unattainability of absolute
zero

Core Learning Activities

Buoyancy Lab
Specific Heat of Metal Lab

Skills

Transferable skills that students

¢ 1. Use real-world digital and ¢
effectively apply information ¢
¢ 2. Work independently and c¢
accomplish goals.
3. Communicate information «
tools/media in varied contexts
¢ 4, Demonstrate innovation, flt
work habits, and working/lear
« 5, Effectively apply the analys
that énable productive proble

Resources
Professional & Student
Professional

Suggested Activities: Teacher's Edition.
e Lab Activity: Strong as an Ox (see , Laboratory Student
Manual)
¢ Thermal Expansion Lab e
e Lab Activity: Specifically Water (see , Laboratory http://www.physicsclassrc
Manual) concepts in physics.
e Library Media Center.
¢ Teacher websites.
Assessments (Titles) Graduation Standards Inte
Strong as an Ox COI]
Formative: Lab Assignment Examir
Students use Magdeburg Written Performance pressul
hemispheres to explore how course’
and/or

strong pressure forces can be.
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Buoyancy Lab

Formative: Lab Assignment
Students use Archimedes'
principle and the evaluation of
buoyancy force to determine and
verify the density of
different-sized brass objects.

Solids and Fluids Test
Summative: Written Test

Test on density, Hooke's law,
stress and strain, pressure,
hydraulics, the hydrostatic
balance, and buoyancy.

Thermal Expansion Lab
Formative: Lab Assignment

Students use a thermal
expansion apparatus to confirm
the value of the coefficient of
thermal expansion of a rod made
from a known substance.

Specifically Water
Formative: Lab Assignment

Students mix different proportions
of cool and warm water and
compare the theoretical mixture
temperature to the measured
value.

Specific Heat of Metal Lab
Formative: Lab Assignment

Students use a calorimeter and
room temperature water to
determine the specific heat of an
unknown metal block initially at
the boiling point of water. From
the specific heat and color, the
students attempt to identify the
unknown metal.

Test on Thermodynamics
Summative: Written Test

Test on temperature and thermal
equilibrium, thermal expansion,
heat, and the laws of
thermodynamics.

https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View/
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Newtown Public Schools
Physics &

by Kim

Newtown High School > Grade 11 > Science > > Week 22 - Week 30 Last Updated:
Lowell

Electric and agnetic Pheno ena-
onors

Collaboration

Enduring Understanding(s)/ Generalization(s)

Electrostatics Is the study of charges In particles and exert forces between them, attractive and repulsive forces.
Electricity is a form of energy that can be transformed by moving charges doing work In various devices.
Magnetic field Interacts with moving electrically charged particles and wires with electric currents.

Electricity and Magnetism are connected to each other.

Essential Question(s) Guiding Questions
In what ways are electricity and magnetism connected and applied? Are force  Factual, Conceptual, Provocative
fields scientific? When a battery dies does it run out of charge?

Why are Christmas lights wired in series but house lights wired in parallel?
Why are electric fields Important? y 9 9 P
How do we use magnetic fields to generate currents?

How can static electricity be reduced?
How are batteries different that have different voltages?

What conditions affect the voltage, the current, and the reslistance in a clrcuit?

What are the differences between conductors and insulators?

What s the relationship between electric forces, charges, and distance?
How do you charge objects by conduction and Induction?

What s an electric field?

What are electric field lines?

What conditions create current in an electrical circuit?

Whatis Ohm's law?

What are series and parallel circuits?

What Is the difference between AC and DC?

Why are some materials Magnetic?
How do Magnetic Field affect moving Charges?

What happens when there is a changing Magnetic Field?

Standard(s) Objective(s)

Content and CCSS /
Students will

CCSS theracy n HIStOl'y/SOCIal StUdIeS’ « demonstrate that charge is a fundamental physical property that gives
Science, & Tech nica| Subjects 6-12 rise to attractive and repulsive forces that are exploited in the transfer of

energy in electric circuits.

CCSS: Grades 11-12 o Use Coulomb's Law to calculate the force between charges.
P . . . « will explain how electricity and magnetism are related and apply the
Reading: Science & Technical SUbJeCtS laws describing this refationship to electromagnetic devices.
3. Analyze how and why individuals, events, or ideas develop and « Explain the concept of electric field.

« Sketch the electric field pattern in the region between charged objects.

» Determine the resultant electric field at a point some distance from two
or more point charges.

« Determine the magnitude and direction of the electric force on a
charged particle in an electric field.

interact over the course of a text.

o RST.11-12.3. Follow precisely a complex multistep procedure
when carrying out experiments, taking measurements, or
performing technical tasks; analyze the specific results based on
explanations in the text.
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Integration of Knowledge and Ideas

7. Integrate and evaluate content presented in diverse formats
and media, including visually and quantitatively, as well as in
words.

o RST.11-12.7. Integrate and evaluate mulliple sources of
information presented in diverse formats and media (e.g.,
quantitative data, video, multimedia) In order to address a
question or solve a problem.

Writing
Text Types and Purposes R
1. Write arguments to support clalms in an analysis of

substantive topics or texts using valid reasoning ar)d relevant
and sufficient evidence.

» WHST.11-12.1. Write arguments focused on discipline-specific
content.

o WHST.11-12.1a. Introduce precise, knowledgeable claim(s),
establish the significance of the claim(s), distinguish the claim(s)
from altemate or opposing claims, and create an organization that
logically sequences the claim(s), counterclalms, reasons, and
evidence.

« WHST.11-12.1e. Provide a concluding statement or section that
follows from or supports the argument presented.

CT: Science Framework (2005)

CT: Grades 9-12

l. Inquiry

SCIENTIFIC INQUIRY e Scientific Inquiry Is a thoughtful and
coordinated attempt to search out, describe, explain and predict
natural phenomena. = Sclentific Inquiry progresses through a
continuous process of questioning, data collection, analysis and
interpretation. « Scientific Inquiry requires the sharing of findings
and Ideas for critical review by colleagues and other scientists.
SCIENTIFIC LITERACY - Scientific literacy includes the ability to
read, write, discuss and present coherent ideas about science. ¢
Scientific literacy also includes the ability to search for and
assess the relevance and credibility 'of scientific information
found In various print and electronic media. SCIENTIFIC
NUMERACY - Scientlfic numeracy includes the abllity to use
mathematical operatlons and procedures to calculate, analyze
and present scientific data and Ideas.

» D INQ10. Communicate about sclence In different formats, using
relevant science vocabulary, supporting evidence and clear fogic.

« D INQ3. Formulate a testable hypothesis and demonstrate loglcal
connections between the sclentific concepts gulding the
hypothesis and the deslgn of the experiment.

« D INQ4. Design and conduct appropriate types of sclentific
Investigations to answer different questions.

« D INQS5. identify Independent and dependent variables, including
those that are kept constant and those used as controls.

« D INQ6. Use appropriate tools and technlques to make
observations and gather data.

» D INQ7. Assess the reliability of the data that was generated in
the investigation.

o D INQ8. Use mathematical operations to analyze and Interpret
data, and present relationships between variables in appropriate
forms.

+ D INQ.9 Articulate conclusions and explanations based on
research data, and assess results based on the deslign of the
investigation.

High School Physics

Electric and Magnetic Phenomena Electric and magnetic
phenomena are related and have many practical applications.

« The voltage or current in simple direct current (DC) electric
circuits constructed from batteries, wires, resistors, and capacitors
can be predicted using Ohm's law.

* Any resistive element in a DC circuit dissipates energy, which
heats the resistor.

O\
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Compare and contrast the gravitational force with the electrostatic force.
Evaluate which force is stronger — gravitational or electrostatic?

Solve problems involving electric potential difference.

Calculate the electric potential for various charges.

Evaluate the imporlance of Capacitors in modern electronics.

Solve problems relating current, charge and time.

Calculate resistance, current and potential difference using Ohm's Law.
Recognize the factors that effect the resistance in a wire.

Relate electric power to the rate at which electric energy is converled to
other forms of energy.

Calculate electric power and the cost of running electrical appliances.
Interpret and construct circuit diagrams. Identify circuits as open or
closed.

Calculate currents, voltage drops, and equivalent resistance in serles
and parallel circuits.

Calculate charge, voltage stored, and equivalent capacitance in serles
and parallel circuits.

Use Kirchhoffs Rules to calculate the current, potential drop In various
resistors in a complex circuit.

Recognize that Kirchhoff's Laws are applications of the Law of
Conservation of Energy, and the Law of Conservation of Charge.
Describe the magnetic field produced by a current in a straight
conductor and in a solenoid.

Use the right hand rule to determine the direction of the magnetic field in
a current camying wire.

Use the right hand rule to determine the direction of the magnetic force
on a moving charge in the presence of a magnetic field.

Solve problems Involving moving charges and current carrying wires In
the presence of magnetic fields.

Determine the direction of the force between two parallel current
carrying wires.

« Predict whether magnets will repel or attract each other.

 Evaluate the relevance of magnets and how they affect our dally life
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» The power in any resistive circuit element can be calculated by
using the formuta Power = 12R.

» Charged particles are sources of electric fields and are subject to
the forces of the electric fields from other charges.

» Magnetic materials and electric currents (moving electric charges)
are sources of magnetic fields and are subject to forces arising
from the magnetic fields of other sources.

« Changing magnetic fields produce electric fields, thereby inducing
currents in nearby conductors.

NGSS: Science Performance
Expectations(2013)

NGSS: HS Physical Sciences
HS.Forces and Interactions

Performance Expectations

o HS-PS2-4. Use mathematical representations of Newton's Law of
Gravitation and Coulomb's Law to describe and predict the
gravitational and electrostatic forces between objects.

o HS-PS2-5. Plan and conduct an Investigation to provide evidence
that an electric current can produce a magnetic field and that a
changing magnetic field can produce an electric current.

HS.Energy

Performance Expectations

o HS-PS3-5. Develop and use a model of two objects interacting
through electric or magnetic fields to illustrate the forces between
objects and the changes in energy of the objects due to the
interaction.

NGSS: Science and Engineering Practices
NGSS: 9-12

Practice 1. Asking questions (for science) and
defining problems (for engineering)

Asking questions and defining problems in 9-12 builds on K-8
experiences and progresses to formulating, refining, and
evaluating empirically testable questions and design problems
using models and simulations.

o Ask questions to determine relationships, Including quantitative
relationships, between Independent and dependent variables.

Practice 3. Planning and carrying out investigations

Planning and carrying out investigations In 9-12 builds on K-8
experiences and progresses to include Investigations that
provide evidence for and test conceptual, mathematical,
physical, and empirical models.

¢ Plan and conduct an investigation individually and collaboratively
to produce data to serve as the basis for evidence, and In the
design: decide on types, how much, and accuracy of data needed
to produce reliable measurements and consider limitations on the
precision of the data (e.g., number of trials, cost, risk, time), and
refine the design accordingly.

» Select appropriate tools to collect, record, analyze, and evaluate
data.

e Make directional hypotheses that speclfy what happens to a
dependent variable when an Independent variable is manipulated.

Practice 4. Analyzing and interpreting data

Analyzing data in 9-12 builds on K-8 experiences and
progresses to introducing more detailed statistical analysis, the
comparison of data sets for consistency, and the use of models
to generate and analyze data.

 Analyze data using tools, technologies, and/or models (e.g.,
computational, mathematical) in order to make valid and reliable
scientific claims or determine an optimal design solution.

o Apply concepts of statislics and probabllity (including determining
function fits to data, slope, intercept, and correlation coefficient for
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linear fits) to scientific and engineering questions and problems,
using digital tools when feasible.

¢ Consider limitations of data analysis (e.g., measurement error,
sample selection) when analyzing and interpreting data.

« Analyze data to identify design features or characteristics of the
components of a proposed process or system to optimize it
relative to criteria for success.

Practice 5. Using mathematics and computational
thinking

Mathematical and computational thinking in 9-12 builds on K-8
experlences and progresses to using algebraic thinking and
analysls, a range of linear and nonlinear functions Including
trigonometric functions, exponentials and logarithms, and
computational tools for statistical analysis to analyze, represent,
and model data. Simple computational simulations are created
and used based on mathematical models of basic assumptions.

¢ Use mathematical, computational, and/or algorithmic
representations of phenomena or design solutions to describe
and/or support claims and/or explanations.

¢ Apply techniques of algebra and functions to represent and solve
sclentific and englneering problems.

o Apply ratlos, rates, percentages, and unit conversions in the
context of complicated measurement problems involving
quantities with derlved or compound units (such as mg/mL,
kg/m3, acre-feet, efc.).

Practice 6. Constructing explanations (for science)
and designing solutions (for engineering)

Constructing explanations and designing solutions in 9-12
builds on K-8 experlences and progresses to explanations and
designs that are supported by multiple and independent student-
generated sources of evidence consistent with sclentific ideas,
principles, and theories.

» Make a quantitative and/or qualitative claim regarding the

between and independent variables.

Content/Topics
Critical content that students must KNOW

e Charge

e Coulomb's law

o Electric field

¢ Electric potential energy and electric potential

s Capacltors

e Current, resistance, and Ohm's law

« Electric power

¢ Reslstors In combination

e« ACand DC

o Magnets and magnetic fields

o Magnetic forces on charges and currents and electric motors
¢ Induction and Faraday's law

o Generators and transformers

Key Terms:

electric charge, conductors, insulators, conduction, induction. electric field,
electrostatic force, electrostatic potential, potential difference, capacitance,
equipotential surfaces, electron volt, voltage, curmrent, resistance, circuit,
electromotive force, magnetic field, induced current, electromagnetic induction
, magnetic flux, electric motor, electric generator, transformer, Lenz's Law,

Faraday's Law

Core Learning Activities

Core Activitles

« Electrostatic Lab
o Ohm's Law Lab
¢ Altemnative Online Ohm's Law Lab

http:/Mww.walter-fendt.de/ph14elohmslaw.htm
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Skills

Transferable skills that students must be able to DO

» 1. Use real-world digltal and other research tools to access, evaluate and
effectively apply Information appropriate for authentic tasks.

o 2. Work independently and collaboratively to solve problems and
accomplish goals.

» 3. Communicate Information clearly and effectively using a variety of
tools/media in varied contexts for a variety. of purposes.

« 4, Demonstrate Innovation, flexibllity and adaptability In thinking pattemns,
work habits, and working/learning conditions. !

« 5. Effectively apply the analysls, syntheses, and evaluative processes
that enable productive problem solving.

« 6. Value and demonstrate personal responsibllity, character, cultural
understanding, and ethical behavior.

Resources
Professional & Student
Teacher Resources

« Giancoli, Douglas C. Physics: Principles with Applications. 5th ed.
Upper Saddle River, NJ: Prentice Hall, 1998. Print.Teacher Edition.

Students Resources
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= Giancoli, Douglas C. Physics: Principles with Applications. 5th ed.

Suggested Activities
Upper Saddle River, NJ: Prentice Hall, 1998. Print.
* Balloon Lab « Library Media Center.
¢ Play-Doh Lab « Teacher websites.

¢ Alternative Online Play-Doh Lab
& www.physicsclassroom.com

http://www.pulsedpower.net/Applets/Electronics/resistance2/resistance.ht www.webassign.net
ml

e Circuit Lab
e Alternative Online Circuit Lab

http://www.walter-fendt.de/ph14e/combres.htm

o House Wiring Activity

« Drawing Magnetic Field Lines
e Magnetic Fields of Coil Lab

o Making a Motor

Assessments (Titles) Graduation Standards Interdisciplinary
Connections

Test on Electrostatics
Summative: Standardized Test
Students will take test on
Electrostatics which will have
multiple cholce, short answer, and
conceptual questions.

Test on Current Electricity
Summative: Standardized Test
Students will take test on circuits
which will have multiple choice,
short answer, and conceptual
questions.

Test on Electricity and
Magnetism

Summative: Standardized Test
Students will take test on
electriclty and magnetism which
will have multiple choice, short
answer, and conceptual
questions.

Electrostatic Lab

Formative: Lab Assignment
Students will use pith balls and
electroscopes to discover how
charges Interact with each other.
They will leam about charging by
Induction and conduction.

Ohm's Law Lab

Formative: Lab Assignment
Students will use resistors to
prove Ohm's Law. They will
change the voltage to see the
effect on current and the
resistance to see the effect on
current.

Play-Doh Lab

Formative: Lab Assignment
Students will use Play-Doh to
simulate how resistance can
change in a wire. They will
change the length, area, and color
of the Play-Doh to see the effect
on reslstance.

/2
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Newtown Public Schools

Physics 8¢
Newtown School > Grade 11 > Science > Physics > Week 28 - Week 33 Last Updated: by
Steve Malary
Collaboration
Enduring Understanding(s)/ Generalization(s)
Electrostatics Is the study of charges in particles and exert forces between them, attractive and repulsive forces.
Electricity is a form of energy that can be transformed by moving charges doing work in various devices.
Magnetic field Interacts with moving electrically charged particles and wires with electric cuments.
Electricity and Magnetism are connected to each other.
Essential Question(s) Guiding Questions
In what ways are electricity and magnetism connected and applied? Are force  Factual, Conceptual, Provocative
fields scientific? What Is electric charge and how does it relate to the baslc building blocks of
matter?

Why are electric fields Important?
How does Coulomb's law express the force due to static charges?

What Is an electric field and how does it describe the effect of electrostatic
forces at a distance?

What is electric potential energy and how does it relate to the concept of
electric potentlal?

What are capacitors and in what way do they store charge and energy?

How does current express charge motion and how does Ohm's law define
resistance to charge motion?

How is the power expended in moving current through a clrcuit evaluated?
How do resistors in series and parallel combline?
How do AC and DC circuits compare?

What are the characteristics of magnets and magnetic fields and how does
magnetism arise?

How are magnetic forces on moving charges and currents evaluated?
How do electric motors work?

How do magnetic fields induce charge motion In an electric circuit and how
does Faraday's law express this effect?

How do generators and transformers work?

Standard(s) Objective(s)

Content and CCSS /
St H H H ' « Students will demonstrate that charge is a fundamental physical
CCSS ) theracy in HlStOfY/SOClaI StUdleS, property that gives rise to attractive and repulsive forces that are
Science, & Tech nical Su bjects 6-12 exploited in‘ the transfer of energy in electric clrcuits.
 Students will use Coulomb's Law to calculate the force between
CCSS: Grades 11-12 charges.
PR . . . « Students will explain the concept of electric field.
Readlng' Science & Technical SUbJeCts o Students will sketch the electric field pattem in the region between

charged objects.

yg_‘
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3. Analyze how and why individuals, events, or ideas develop and
interact over the course of a text.

» RST.11-12.3. Follow precisely a complex multistep procedure
when carrying out experiments, taking measurements, or
performing technical tasks; analyze the specific results based on
explanations in the text.

Integration of Knowledge and Ideas
7. Integrate and evaluate content presented in diverse formats
and media, including visually and quantitatively, as well as In
words.
¢ RST.11-12.7. Integrate and evaluate multiple sources of
information presented in diverse formats and media (e.g.,
quantitative data, video, multimedia) in order to address a
question or solve a problem.

CT: Science Framework (2005)

CT: Grades 9-12

I. Inquiry
SCIENTIFIC INQUIRY = Sclentific inquiry Is a thoughtful and
coordinated attempt to search out, describe, explain and predict
natural phenomena. * Scientific inquiry progresses thrbugh a
continuous process of questioning, data collection, analysls and
Interpretation. « Scientific Inquiry requires the sharing of findings
and ideas for critical revlew by colleagues and other scientists.
SCIENTIFIC LITERACY - Scientific literacy includes the ability to
read, write, discuss and present coherent ideas about sclence. ¢
Scientific literacy also includes the ability to search for and
assess the relevance and credibility of sclentific Information
found In varlous print and electronic media. SCIENTIFIC
NUMERACY - Sclentific numeracy includes the abllity to use
mathematical operations and procedures to calculate, analyze
and present scientific data and Ideas.

« D INQ10. Communicate about sclence in different formats, using
relevant science vocabulary, supporting evidence and clear loglc.

* D INQ6. Use appropriate tools and techniques to make
observations and gather data.

« D INQ7. Assess the reliability of the data that was generated in
the Investigation.

» D INQ8. Use mathematical operations to analyze and Interpret
data, and present relationships between variables in appropriate
forms.

* D INQ.9 Articulate conclusions and explanations based on
research data, and assess results based on the design of the
investigation.

High School Physics

Motion and Forces Newton's laws predict the motion of most
objects

e The law F = ma is used to solve motion problems that involve
constant forces.

* Applying a force to an object perpendicular to the direction of its
motion causes the object to change direction.

« Circular motion requires the application of a constant force
directed toward the center of the circle.

Electric and Magnetic Phenomena Electric and magnetic
phenomena are related and have many practical applications.

e The voltage or current in simple direct current (DC) electric
circuits constructed from batteries, wires, resistors, and capacitors
can be predicted using Ohm's law.

e Any resistive element in a DC clrcuit dissipates energy, which
heats the resistor.

» The power in any resistive circuit element can be calculated by
using the formula Power = 12R.

« Charged particles are sources of electric fields and are subject to
the forces of the electric fields from other charges.

* Magnetic materials and electric currents (moving electric charges)
are sources of magnetic fields and are subject to forces arising
from the magnetic fields of other sources.

T

>

https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/ View/

e Students will determine the magnitude and direction of the electric force
on a charged particle in an electric field.

Students will compare and contrast the gravitational force with the
electrostatic force.

Students will solve problems involving electric potential difference.
Students will calculate the electric potential for various charges.
Students will evaluate the importance of Capacitors in modern
electronics.

Students will solve problems relating current, charge and time.
Students will calculate resistance, current and potential difference using
Ohm's Law.

Students will recognize the factors that affect the resistance in a wire.
Students will relate electric power to the rate at which electric energy is
converted to other forms of energy.

Students will calculate electric power and the cost of running electrical
appliances.

Students will interpret circuit diagrams.

Students will calculate currents, voltage drops, and equivalent
resistance in series and parallel clrcuits.

Students will calculate charge, voltage stored, and equivalent
capacitance in series and parallel circuits.

Students will explain how electricity and magnetism are related and
apply the faws describing this relationshlip to electromagnetic devices.
Students will describe the magnetic field produced by a currentin a
straight conductor and in a solenoid.

Students will use the right hand rule to determine the direction of the
magnetic field in a current carrying wire.

Students will use the right hand rule to determine the direction of the
magnetic force on a moving charge In the presence of a magnetic fleld.
Students will solve problems Involving moving charges and current
carrying wires in the presence of magnetic fields.

Predict whether magnets will repel or attract each other.

o Evaluate the relevance of magnets and how they affect our dally lives.
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» Changing magnetic fields produce electric fields, thereby inducing
currents in nearby conductors.

NGSS: Science Performance
Expectations(2013)

NGSS: HS Physical Sciences
HS.Forces and Interactions

Performance Expectations
» HS-PS2-4. Use mathematical representations of Newton's Law of
Gravitation and Coulomb’s Law to describe and predict the
gravitational and electrostatic forces between objects.
¢ HS-PS2-5. Plan and conduct an investigation to provide evidence
that an electric current can produce a magnetic field and that a
changing magnetic field can produce an electric current.

NGSS: Science and Engineering Practices
NGSS: 9-12

Practice 1. Asking questions (for science) and
defining problems (for engineering)

Asking questions and defining problems in 9=12 builds on K-8
experiences and progresses to formulating, refining, and
evaluating emplrically testable questions and deslgn problems
using models and simulations.

» Ask questions that arlse from careful observation of phenomena,
or unexpected results, to clarify and/or seek additional
Information.

Ask questions that arise from examining models or a theory, to
clarify and/or seek additional information and relationships.

Ask questions to determine relationships, including quantitative
relationships, between independent and dependent varlables.
Ask questions to clarify and refine a model, an explanation, or an
engineering problem.

Evaluate a question to determine If It Is testable and relevant.
Ask questions that can be investigated within the scope of the
school laboratory, research facilities, or field (e.g., outdoor
environment) with available resources and, when appropriate,
frame a hypothesis based on a model or theory.

Ask and/or evaluate questions that challenge the premise(s) of an
argument, the interpretation of a data set, or the suitabllity of a
design.

Practice 2. Developing and using models

Modeling in 9—12 builds on K-8 experiences and progresses to
using, synthesizing, and developing models to predict and show
relationships among variables between systems and their
components in the natural and designed worlds.

» Design a test of a model to ascertain its reliability.

 Develop, revise, and/or use a model based on evidence to
illustrate and/or predict the relationships between systems or
between components of a system.

« Develop and/or use multtiple types of models to provide
mechanistic accounts and/or predict phenomena, and move
flexibly between model types based on merits and limitations.

» Develop andfor use a model (including mathematical and
computational) to generate data to support explanations, predict
phenomena, analyze systems, and/or solve problems.

Practice 3. Planning and carrying out investigations

Planning and carrying out investigations in 9-12 builds on K-8
experiences and progresses to include investigations that
provide evidence for and test conceptual, mathematical,
physical, and empirical models.

o Plan an investigation or test a design individually and
collaboratively to produce data to serve as the basis for evidence
as part of building and revising models, supporting explanations
for phenomena, or testing solutions to problems. Consider
possible confounding variables or effects and evaluate the

LS
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investigation's design to ensure variables are controlled.

» Plan and conduct an investigation individually and collaboratively
to produce data to serve as the basis for evidence, and in the
design: decide on types, how much, and accuracy of data needed
to produce reliable measurements and consider limitations on the
precision of the data (e.g., number of trials, cost, risk, time), and
refine the design accordingly.

* Select appropriate tools to collect, record, analyze, and evaluate
data.

o Make directional hypotheses that specify what happens to a
dependent variable when an independent variable Is manipulated.

Practice 4. Analyzing and interpreting data

Analyzing data in 9-12 builds on K-8 experiences and
progresses to Introducing more detailed statistical analysis, the
comparison of data sets for consistency, and the use of models
to generate and analyze data.

» Analyze data using toals, technologies, and/or models (e.g.,
compultational, mathematical) in order to make valid and reliable
scientific claims or determine an optimal design solution.

« Apply concepts of statistics and probability (including determining
function fits to data, slope, intercept, and correlation coefficient for
linear fits) to scientific and engineering questions and problems,
using digital tools when feasible.

» Conslder limitations of data analysis (e.g., measurement error,
sample selection) when analyzing and interpreting data.

» Evaluate the Impact of new data on a working explanation and/or
model of a proposed process or system.

Practice 5. Using mathematics and computational
thinking

Mathematical and computational thinking in 9-12 bullds on K-8
experiences and progresses to using algebraic thinking and
analysis, a range of linear and nonlinear functlons including
trigonometric functions, exponentials and logarithms, and
computational tools for statistical analysis to analyze, represent,
and model data. Simple computational simulations are created
and used based on mathematical models of basic assumptions.

» Use mathematical, computational, and/or algorithmic
representations of phenomena or design solutions to describe
and/or support clalms and/or explanations.

» Apply techniques of algebra and functions to represent and solve
sclentific and engineering problems.

o Apply ratios, rates, percentages, and unit conversions in the
context of complicated measurement problems involving
quantities with derlved or compound units (such as mg/mL,
kg/m3, acre-feet, etc.).

Practice 6. Constructing explanations (for science)
and designing solutions (for engineering)

Constructing explanations and designing solutions in 9-12
builds on K~8 experiences and progresses to explanations and
designs that are supported by multiple and independent student-
generated sources of evidence consistent with scientific ideas,
principles, and theories.

* Make a quantitative and/or qualitative claim regarding the
relationship between dependent and independent variables.
Construct and revise an explanation based on valid and rellable
evidence obtained from a variety of sources (including students’
own investigations, models, theories, simulations, peer review)
and the assumption that theories and laws that describe the
natural world operate today as they did in the past and will
continue to do so In the future.
Apply sclentitic ideas, principles, and/or evidence to provide an
explanation of phenomena and solve design problems, taking into
account possible unanticipated effects.
Apply scientific reasoning, theory, and/or models to link evidence
to the claims to assess the extent to which the reasoning and data
support the explanation or conclusion.

L
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Practice 7. Engaging in argument from evidence

Engaging In argument from evidence in 8—12 builds on K-8
experiences and progresses to using appropriate and sufficient
evidence and scientific reasoning to defend and critique claims
and explanations about the natural and designed world(s).
Arguments may also come from current scientific or historical
episodes In science.

» Construct, use, and/or present an oral and written argument or
counter-arguments based on data and evidence.

NGSS: Crosscutting Concepts (K-12)
NGSS: K-12
Crosscutting Concepts

The seven crosscutting concepts are as follows:

o 1. Patterns. Observed patterns of forms and events guide
organization and classification, and they prompt questions about
relationships and the factors that influence them.

2. Cause and effect: Mechanism and explanation . Events have
causes, sometimes simple, sometimes multifaceted. A major
activity of science Is investigating and explaining causal
relationships and the mechanisms by which they are mediated.
Such mechanisms can then be tested across given contexts and
used to predict and explain events in new contexts.

4, Systems and system models. Defining the system under study
— speclfying its boundaries and making explicit a model of that
system — provides tools for understanding and testing ideas that
are applicable throughout sclence and engineering .

5. Energy and matter: Flows, cycles, and conservation. Tracking
fluxes of energy and matter Into, out of, and within systems helps
one understand the systems' possibilities and limitations.

NGSS: Disciplinary Core Ideas (K-12)

NGSS: K-12

Physical Sciences

Core Idea PS1: Matter and Its Interactions
e PS1.A: Structure and Properties of Matter
Core Idea PS2: Motion and Stability: Forces and Interactions

e PS2.A: Forces and Motlon
e PS2.B: Types of Interactions

Core Idea PS3: Energy

¢ PS3.A: Definitions of Energy

» PS3.8: Conservation of Energy and Transfer

Content/Topics
Critical content that students must KNOW

« Charge

o Coulomb's law

o Electric field

« Electric potentlal energy and electric potential
o Capacltors

» Current, reslstance, and Ohm's law

o Electric power

« Reslstors In combination

¢ AC and DC

« Magnets and magnetic fields

« Magnetic forces on charges and currents and electric motors
 Induction and Faraday's law

o Generators and transformers

Core Learning Activities

« Electrostatic Lab
s Ohm's Law Lab
« Altemnative Online Ohm's Law Lab (

Sof7
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Skills

Transferable skills that students must be able to DO

o 1. Use real-world digital and other research tools to access, evaluate and
effectively apply information appropriate for authentic tasks.

o 2. Work independently and collaboratively to solve problems and
accomplish goals.

« 3. Communicate information clearly and effectively using a variety of
{ools/media in varled contexts for a variety of purposes.

» 4. Demonstrate innovation, flexibility and adaptability in thinking pattems,
work habits, and working/leaming conditions.

« 5. Effectively apply the analysls, syntheses, and evaluative processes
that enable productive problem solving.

Resources
Professional & Student
Professional

. , Hewitt, P.G.,
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https://newtownk12.rubiconatlas.org/Atlas/Develop/Unitiviap/ vView/.

Teacher's Edition.

Suggested Activities Student
o Lab Activity: "Sticky Electronics” (see , Laboratory ° , Hewitt, P.G.
Manual) . http:/fwww.physicsclassroom.com Basic background information on
* Van de Graaff Machine concepts in physics.
o Play-Doh Lab e Library Media Center.

» Allemative Online Play-Doh Lab (
http://www.pulsedpower.net/Applets/Electronics/resistance2/resista
nce.html

)

o Circuit Lab

¢ Altemative Online Circuit Lab (
http:/iwww.walter-fendt.de/ph14e/combres.him)

« House Wiring Activity

e Drawing Magnetlc Field Lines

» Magnetic Fields of Coil Lab

« Making a Motor

Assessments (Titles)

Electrostatic Lab

Formative: Lab Assignment
Students will use pith balls and
electroscopes to discover how
charges interact with each other.
They will leam about charging by
induction and conduction.

"Sticky Electronics™
Formative: Lab Assignment
Students use plastic tape and
rubber balloons to confirm that
charge transfer occurs when
dissimilar materials come into
contact.

Van de Graaff Machine
Formative: Lab Assignment
Students use Van de Graaff
generators to distinguish
conductive and Inductive charging
and establish that electrostatic
discharge occurs at points where
the electric field strength reaches
the highest value.

Ohm’s Law Lab

Formative: Lab Assignment
Students will use resistors to
prove Ohm's Law. They will
change the voltage to see the
effect on current and the
resistance to see the effect on
current.

Play-Doh Lab

Formative: Lab Assignment
Students will use Play-Doh to
slmulate how resistance can
change in a wire. They will
change the length, area, and color
of the Play-Doh to see the effect
on resistance.

Circuit Lab

Formative: Lab Assignment
Students and light bulbs are
arranged in different types of

Graduation Standards

¢ Teacher websites.

Interdisciplinary
Connections

Students will recall that charge, as a property, was
first introduced In interdisclplinary earth sciences
and/or chemistry.
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circuits to explore the effects on
current and bulb brightness.

Electrostatics and Clrcult
Electricity Test

Summatlve: Written Test

Test on charge, electrostatic
force, electric flelds, electric
potential energy, electric potential,
capacitance, batterles, current,
reslstance, electric power, and
simple circults.

Magnetic Flelds of Coll Lab
Formative: Lab Assignment

A slinky Is connected to a power
supply to act as a solenold with a
magnetic fleld that can be
measured In the center of the coll.

Making a Motor

Formative: Group Project
Students working In groups will
use a D cell battery, wire and a
magnet to bulld a simple electric
motor.

Magnetism and Inductlon Test
Summatlve: Written Test

Test on magnets, magnetic fields,
forces on moving charges and
currents, electric'motors,
Induction and Faraday's law,
generators, and transformers.

https://newtownkl2.rubiconatlas.org/Atlas/Develop/UnitMapNiew/ .

Atjas Verston 8.1.1
2015, All rights reserved
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Newtown Public Schools
Physics &8

Newlown High School > Grade 11 > Science > Physics > Week 31 - Week 38

Waves - onors

Collaboration

https:/newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View!/..

Last Updated: by
Steve Malary

Enduring Understanding(s)/ Generalization(s)

A wave describe the apparent motion of a pulse that carries energy.
Waves that interact can create constructive or destructive Interference.
Sound Is a longitudinal compression wave that travels through matter.
Light is a transverse electromagnetic wave.

All waves reflect, refract, and diffract.

Essential Question(s)
What are the properties of sound and light are how are they used in the real
world?

Standard(s)

Content and CCSS

GRADUATION STANDARDS

Graduation

PROBLEM SOLVING

Standard 1: The student demonstrates use of the scientific
method and applies appropriate procedures to solve and
communicate an authentic problem or situation.
« |dentifies the problem adequately.
« Develops an action plan that addresses the problem adequately.
« Collects accurate and relevant Information, data, or media to
adequately address the problem.
» Demonstrates or applies a solution to the problem based on the
data collected.

» Formulates a conclusion that adequately addresses the problem.

« The writing generally follows the given format.

CCSS: Literacy in History/Social Studies,
Science, & Technical Subjects 6-12

CCSS: Grades 11-12

1of5

Guiding Questions

Factual, Conceptual, Provocative

» What Is the difference between transverse and longitudinal waves?

o What Is the relationship between wave speed, wavelength, and
frequency?

« Why Is the knowledge of vibrations important In understanding the
destructive power of earthquakes, the tuning circuit in a radio receiver,
or the iming mechanism In a digital watch?

« Why are optical fibers preferred over electrical cables to send
information?

o How is light reflected and refracted?

« What are the practical applications of reflection and refraction?

o What is the Doppler Effect?

o What s the law of reflection?

¢ How do concave and convex mirrors form images?

« Why do pencils immersed In water in a clear glass appear disjointed
when vlewed from the side?

Objective(s)

Students will

» demonstrate their knowledge of the general characteristics of waves
through applications involving sound as a representative wave
phenomenon.

o Identify how waves transfer energy without transferring matter.

e Contrast transverse and longltudinal waves.

« Solve problems relating the frequency, wavelength and velocity of
sound.

o Demonstrate an understanding of resonance, especially as applied to
air columns.

« Solve problems using the mirror equation and the thin lens equation.

« Solve problems using Snell's Law

o Use ray diagrams to find the position of an image produced by
converging or diverging mirrors and lenses.

o Calculate the magnification of lenses and mirrors.

« Develop a practical understanding for the uses of lenses and how
telescopes and microscopes are constructed.

o Predict which direction light will bend when it passes from one medium
to another.

s Predict the specific location of images formed from objects placed at
various distances away from mirrors and lenses.

« Evaluate the consequences of total internal reflection.

—o
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Reading: Science & Technical Subjects

3. Analyze how and why individuals, events, or ideas develop and
interact over the course of a text.

» RST.11-12.3. Follow precisely a complex multistep procedure
when carrying out experiments, taking measurements, or
performing technical tasks; analyze the specific results based on
explanations in the text.

Integration of Knowledge and Ideas

7. Integrate and evaluate content presented in diverse formats
and media, including visually and quantitatively, as well as in
words.

* RST.11-12.7. Integrate and evaluate multiple sources of
information presented in diverse formats and media (e.g.,
quantitative data, video, multimedia) In order to address a
question or solve a problem.

Wiriting
Text Types and Purposes
1. Write arguments to support claims In an analysis of

substantive topics or texts using valid reasoning and relevant
and sufficient evidence.

* WHST.11-12.1. Write arguments focused on discipline-specific
content.

o WHST.11-12.1a. Introduce precise, knowledgeable claim(s),
establish the significance of the claim(s), distinguish the claim(s)
from altemate or opposing claims, and create an organization that
logically sequences the clalm(s), counterclaims, reasons, and
evidence.

e WHST.11-12.1e. Provide a concluding statement or section that
follows from or supports the argument presented.

CT: Science Framework (2005)

CT: Grades 9-12

I. Inquiry

SCIENTIFIC INQUIRY e Scientific Inquiry is a thoughtful and
coordinated attempt to search out, describe, explain and predict
natural phenomena. * Sclentific inquiry progresses through a
continuous process of questioning, data collection, analysis and
Interpretation. « Scientific inquiry requlires the sharlng of findings
and Ideas for critical review by colleagues and other sclentists.
SCIENTIFIC LITERACY ¢ Scientlfic literacy Includes the ability to
read, write, discuss and present coherent ideas about science. ¢
Scientific literacy also includes the ability to search for and
assess the relevance and credibility of sclentific information
found in various print and electronic media. SCIENTIFIC
NUMERACY - Sclentific numeracy includes the abllity to use
mathematical operations and procedures to calculate, analyze
and present scientific data and ideas.

« D INQ10. Communicate about science in different formats, using
relevant sclence vocabulary, supporting evidence and clear logic.

o D INQ6. Use appropriate tools and techniques to make
observatlons and gather data.

« D INQ?. Assess the reliability of the data that was generated in
the investigation.

« D INQ8. Use mathematical operations to analyze and interpret
data, and present relationships between variables in appropriate
forms.

¢ D INQ.9 Articulate conclusions and explanations based on
research data, and assess resuilts based on the design of the
Investigation.

High School Physics

Waves Waves have characteristic properties that do not depend
on the type of wave
» Waves carry energy from one place to another.
¢ Transverse and longitudinal waves exist in mechanical media,
such as springs and ropes, and in the earth as seismic waves.
* Wavelength, frequency, and wave speed are related.

|
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« Sound is a longitudinal wave whose speed depends on the
properties of the medium in which it propagates.

« Radio waves, light, and X-rays are different wavelength bands in
the spectrum of electromagnetic waves whose speed in a vacuum
is approximately 3 x 108m/s, and less when passing through
other media.

« Waves have characteristic behaviors such as interference,
diffraction, refraction and polarization.

» Beats and the Doppler Effect result from the characteristic
behavior of waves.

NGSS: Science Performance
Expectations(2013)

NGSS: HS Physical Scliences
HS.Waves and Electromagnetic Radiation

Performance Expectations

¢ HS-PS4-1. Use mathematical representations to support a claim
regarding relationships among the frequency, wavelength, and
speed of waves traveling in various media.

o HS-PS4-4. Evaluate the validity and reliability of claims in
published materials of the effects that different frequencies of
electromagnetic radlation have when absorbed by matter.

o HS-PS4-5. Communicate technical information about how some
technologlcal devices use the principles of wave behavior and
wave Interactions with matter to transmit and capture information
and energy.*

NGSS: Science and Engineering Practices
NGSS: 9-12
Practice 1. Asking questions (for science) and
defining problems (for engineering)

Asking questions and defining problems in 9-12 builds on K-8
experiences and progresses to formulating, refining, and
evaluating empirically testable questions and design problems
using models and simulations.

» Define a design problem that Involves the development of a
process or system with interacting components and criteria and
constraints that may Include soclal, technical, and/or
environmental considerations.

Practice 2. Developing and using models

Modeling in 9—12 builds on K-8 experiences and progresses to
using, synthesizing, and developing models to predict and show
relationships among variables between systems and their
components in the natural and designed worlds.

» Develop and/or use multiple types of models to provide
mechanlstic accounts and/or predict phenomena, and move
flexibly between model types based on merits and limitations.

¢ Develop a complex model that allows for manipulation and testing
of a proposed process or system.

s Develop and/or use a model (including mathematical and
computational) to generate data to support explanations, predict
phenomena, analyze systems, and/or solve problems.

Practice 3. Planning and carrying out investigations

Planning and carrying out investigations in 9-12 builds on K-8
experiences and progresses to include investigations that
provide evidence for and test conceptual, mathematical,
physical, and empirical models.

¢ Plan an investigation or test a design indlvidually and
collaboratively to produce data to serve as the basis for evidence
as part of building and revising models, supporting explanations
for phenomena, or testing solutions to problems. Consider
possible confounding variables or effects and evaluate the
investigation's design lo ensure variables are controlled.

« Select appropriate tools to collect, record, analyze, and evaluate
data.

3of5
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Practice 4. Analyzing and interpreting data

Analyzing data in 9-12 builds on K-8 experiences and
progresses to Introducing more detailed statistical analysis, the
comparlson of data sets for consistency, and the use of models
to generate and analyze data.

» Analyze data using tools, technologies, and/or models (e.g.,
computational, mathematical) in order to make valid and reliable
scientific ¢claims or determine an optimal design solution.

o Apply concepts of statistics and probability (including determining
function fits to data, slope, intercept, and correlation coefficient for
linear fits) to scientific and englineering questions and problems,
using digital tools when feasible.

« Conslder limitations of data analysis (e.g., measurement error,
sample selection) when analyzing and Interpreting data.

« Compare and contrast various types of data sets (e.g.,
self-generated, archival) to examine consistency of
measurements and observatlons.

Practice 5. Using mathematics and computational
thinking
Mathematical and computational thinking In 9-12 builds on K-8
experlences and progresses to using algebraic thinking and
analysls, a range of linear and nonlinear functions Including
trigonometric functions, exponentials and logarithms, and
computatlonal tools for statistlcal analysis to analyze, represent,

and model data. Simple computational simulations are created
and used based on mathematical models of baslc assumptions.

« Use mathematical, computational, and/or algorithmic
representatlons of phenomena or design solutions to describe
and/or support claims and/or explanations.

« Apply techniques of algebra and functions to represent and solve
scientific and engineering problems.

« Apply ratios, rates, percentages, and unit converslons In the
context of complicated measurement problems Involving
quantities with derived or compound units (such as mg/mt,
kg/m3, acre-feet, etc.).

Practice 6. Constructing explanations (for science)
and designing solutions (for engineering)

Constructing explanations and designing solutions In 8-12
bulids on K-8 experlences and progresses to explanations and
designs that are supported by multiple and independent student-
generated sources of evidence consistent with sclentific Ideas,
principles, and theories.

» Design, evaluate, and/or refine a solution to a complex real-world
problem, based on sclentific knowledge, student-generated
sources of evidence, prioritized criteria, and tradeoff
considerations.

Content/Topics Skills

Critical content that students must KNOW Transferable skills that students must be able to DO

» Properties of waves and characteristics of simple harmonic motion « 1. Use real-world digital and other research tools to access, evaluate and
* Waves on a stretched ‘_’°'d effectively apply information appropriate for authentic tasks.

* Interference and standing waves « 2. Work independently and collaboratively to solve problems and

« Doppler effect accomplish goals.

« Bow and shock waves « 3. Communicate information clearly and effectively using a variety of

« Sound Yvaves tools/media in varied contexts for a variety of purposes.

« Reflection and refraction of sound waves « 4. Demonstrate Innovation, flexibility and adaptability in thinking pattems,
s Resonance ] work habits, and working/leaming conditions.

° Ir}terference and beating « 5. Effectively apply the analysls, syntheses, and evaluative processes

o Light waves that enable productive problem solving.

« Reflection and refraction of light waves
o Mirror and lens images
 Diffraction

Key Terms:
simple harmonic motion, spring constant, amplitude, cycle, frequency, period,
equilibrium position, longitudinal wave, transverse wave, resonance,
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superposition, interference, diffraction, wavelength, wave velocity, reflection,
refraction, virtual image, focal point, focal length, refraction, electromagnetic
spectrum, interference

Core Learning Activities

Core Activities

o Speed of Sound Lab
e Optical Bench Lab
« Alternative Online Optical Bench Labs

http:/iwww.walter-fendt.de/ph14elimageconviens.htm
hitp://www.mhhe.com/physsci/physical/giambattista/optics/optics.html
Suggested Activities

o Phone Number Lab

¢ Ripple Tank Lab

o Light Box Reflection/Refraction Activity
¢ Refraction of Light/ Snell's Law

o Altemative Online Refraction Lab

http:/mww.walter-fendt.de/ph14e/refraction.htm

https://newtownk12.rubiconatlas.org/Atlas/Develop/UnitMap/View ...

Resources
Professional & Student
Teacher Resources

« Giancoli, Douglas C. Physics: Principles with Applications. 5th ed.
Upper Saddle River, NJ: Prentice Hall, 1998. Print. Teacher Edition.

Students Resources

« Giancoli, Douglas C. Physics: Principles with Applications. 5th ed.
Upper Saddle River, NJ: Prentice Hall, 1998. Print.

o Library Media Center.

¢ Teacher websites.

www.physicsclassroom.com
www.webassign.net

Assessments (Titles) Graduation Standards Interdisciplinary

Test on Waves and Sound

Summative: Standardized Test

Students will take test on waves

and sound which will have

multiple choice, short answer, and « Problem Solving
conceptual questions.

Test on Light

Summative: Standardized Test
Students will take test on light
which will have multiple cholce,
short answer, and conceptual
questions.

Speed of Sound Lab

Formative: Lab Assignment
Students will use PVC pipes and
tuning forks to calculate the speed
of sound In alr.

Optical Bench Lab

Formative: Lab Assignment
Students will use the lens
equation to calculate different
image distances. They will then
test these calculations using the
optical bench.

Connections

Students can connect what they are learning about
sound to the musical instruments that they play in
band.

Atlas Version 8.1.1
© Rublcon Intematlonal 2015. All rights reserved
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Newtown Public Schools
Integrated Physical and Earth Science

Newtown High School > Grade 9 > Science > Integrated Physical and Earth Science

Last Updated: by Fawn Georgina
Collaboration
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Unit Planner: Lab skills and density

Integrated Physical and Earth ScienceB2 o
Friday, May 22, 2015, 11:11AM =

Newtown High School >2014-2015 > Grade 9 > Science > Integrated ~ Last Updated: Tuesday, May 19,
Physical and Earth Science > Week 1 - Week 3 2015 by Fawn Georgina
Baumgartner, Karolyn; Canfield, Christian; Georgina, Fawn; Harrison, Trent; Linfante, Elizabeth; Nicholson,
Darryl

Enduring Understanding(s)/ Generalization(s)

Scientific inquiry inspires independent and collaborative critical evaluation and communication of information
can be used for further application, decision making, product design, and solutions to problems.

cientific numeracy includes the ability to use mathematical operations and procedures to calculate, analyze,
present scientific data and ideas.

Essential Question(s)  Guiding Questions
Conceptual, Provocative
is science?
is the scientific method?
do scientists use

lab are the steps of the scientific method?
equipment and
to make do we measure in science?
and gather
? is data?
do scientists is the relationship between mass, volume, and density?
the reliability of
data that was are simple mathematical relationships applied to scientific problems?
in the '
type of graph is appropriate for a particular set of data?
can mathematical can data be used to show relationships between variables, draw conclusions and
be used to inferences?
and interpret
and present How does the scientific method attempt to eliminate bias or subjectivity?
between

in appropriate

Standard(s) Objective(s)
Content and CCSS
CCSS: Literacy in
History/Social tudents will:

Studies, Science, &
Technical Subjects 6- use the scientific method to investigate a problem.

12  use appropriate tools and techniques to measure physical properties, such as

CCSS: Grades 9-10 mass, volume and density.
races « identify independent variables, dependent variables, controls and constants.

Writing  communicate effectively through a properly written procedure.



2. Write « be able to discern between qualitative and quantitative data.

informative/explanator
y texts to examine and
convey complex ideas .
and information
clearly and accurately
through the effective
selection,
organization, and
analysis of content.
WHST.9-10.2. Write
informative/explanator
y texts, including the
narration of historical
events, scientific
procedures/
experiments, or
technical processes.

CT: Science
Framework (2005)
CT: Grades 9-12
L Inquiry

SCIENTIFIC
INQUIRY - Scientific
inquiry is a thoughtful
and coordinated
attempt to search out,
describe, explain and
predict natural
phenomena. ¢
Scientific inquiry
progresses through a
continuous process of
questioning, data
collection, analysis
and interpretation. ¢
Scientific inquiry
requires the sharing of
findings and ideas for
critical review by
colleagues and other
scientists.
SCIENTIFIC
LITERACY -
Scientific literacy
includes the ability to
read, write, discuss
and present coherent
ideas about science. *
Scientific also



includes the ability to
search for and assess
the relevance and
credibility of scientific
information found in
various print and
electronic media.
SCIENTIFIC
NUMERACY -
Scientific numeracy
includes the ability to
use mathematical
operations and
procedures to
calculate, analyze and
present scientific data
and 1deas.

D INQI. Identify
questions that can be
answered through
scientific
investigation.

D INQ3. Formulate a
testable hypothesis
and demonstrate
logical connections
between the scientific
concepts guiding the
hypothesis and the
design of the
experiment.

D INQS5. Identify
independent and
dependent variables,
including those that
are kept constant and
those used as controls.
D INQ6. Use
appropriate tools and
techniques to make
observations and
gather data.

D INQS8. Use
mathematical
operations to analyze
and interpret data, and
present relationships
between variables in
appropriate forms.

Copyright 2010.

-
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Content/Topics Skills
content that skills that students must be able to DO
must KNOW 1. Use real-world digital and other research tools to access, evaluate and
effectively apply information appropriate for authentic tasks.
Students will know: e 2. Work independently and collaboratively to solve problems and accomplish
goals.
» the steps of the e 3. Communicate information clearly and effectively using a variety of
scientific tools/media in varied contexts for a variety of purposes.
method. o 5. Effectively apply the analysis, syntheses, and evaluative processes that
 the metric enable productive problem solving.
system.
e calculate mass,
volume and
density.
e measure
physical
properties.
the importance
of lab safety.
e uantitative and’
qualitative data. !
e graphs and
charts.

Core Learning Resources
Activities & Student

of Aluminum : Science with Earth Science text, Unit 1, chapters 1 and 2 pages 4-36

Practical
Online Resources for the text including online quizzes and chapter review

of Water
of Fluids

Scientific Method

view(0/unitl

activity

using
bottle activity

QObscertainer



metric units

m&V.doc
Densitv Cube

ob-scertainer

Conversions and

Assessments
(Titles)
of
uminum
Practical

J carl)
to

data
and
calculating

uminum -

Scientific

Graduation Standards Interdisciplinary Connections

cience and Math. This unit has a strong focus on Math
Using the metric system to measure in base
10's is a practiced skill and will be used in data collection

e Problem Solving calculations.

book resources for these math skill are found on page
16. Also on multiple pages through out the chapter in the
of practice problems.

Students will engage in lab
scenarios to practice commonly
used lab skills that will be carried
through the year. Students will be
required to design and conduct a
procedure and will learn and
practice the scientific method. This
unit will lay the groundwork for all
following units that require lab
skills.

is also integrated through the use of graphs to
data which is a skill that will be used throughout

course and during lab experiences.

may be found in chapter 1 section 3 as well as
the text in content based chapters (chapter 3

motion and forces).
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Unit Planner: energy and heat flow

Integrated Physical and Earth Science®2
Friday, May 22, 2015, 11:11AM

Newtown High School > 2014-2015 > Grade 9 > Science > Integrated ~ Last Updated:
Physical and Earth Science > Week 4 - Week 8 2015 by Fawn Georgina
Baumgartner, Karolyn; Canfield, Christian; Georgina, Fawn; Harrison, Trent; Linfante, Elizabeth; Nicholson,

Darryl

Enduring Understanding(s)/ Generalization(s)

and Matter: Flows, Cycles, and conserves.

and energy flow alters the state of existing matter

Essential Question(s) Guiding Questions

1: What effect does
have on

: How is energy
by

vection, and

: How does energy
among
light, electricity,
motion?

Conceptual, Provocative

is heat measured?
is the difference between temperature, heat, latent heat?
are the differences between the phases of matter?

doesn't the addition/subtraction of heat always cause a temperature change in that

does a pond freeze in winter but a flowing brook not?

is it warmer in winter and cooler in summer along coastlines?

does heat flow through matter?
does convection occur in fluids rather than solids?

does the rate at which thermal energy is transferred change based on the material it
through?

do some things feel hot and some things feel cold?

do temperature differences on the earth's surface create different weather patterns?

are different types of energy?



Standard(s)
and CCSS

CCSS: Literacy in
History/Social

Studies, Science, &

Technical Subjects
6-12

CCSS: Grades 9-10

Reading: Science &
Technical Subjects

3. Analyze how and
why individuals,
events, or ideas
develop and interact
over the course of a
text.

RST.9-10.3. Follow
precisely a complex
multistep proc

when carrying out
experiments, taking
measurements, or
performing technical
tasks attending to
special cases or
exceptions defined in
the text.

Writing
Production and
Distribution of
Writing
4. Produce clear and
coherent writing in
which the
development,
organization, and
style are appropriate
to task, purpose, and
audience.

are some energy transformations present in a real world system?

is the law of conservation of energy?
ow can kinetic energy be transformed into electricity, thermal energy, or light?

the law of conservation of energy is valid, where does the energy on earth come from
go to?

aren't earth 100% efficient in energy transformations?

Objective(s)
Anderson Taxonom

will

 analyze energy transformations using the Law of Conservation of Energy.

use mathematical equations to calculate kinetic, potential, and thermal energy of
systems.

distinguish the differences between conduction, convection, and radiation.
predict the flow of energy in experimental situations

graphically describe changes in state of matter

design and conduct appropriate experiments involving heat

collect and analyze data from temperature measurements

o draw conclusions from collected data and background knowledge



WHST.9-10.4.
Produce clear and
coherent writing in
which the
development,
organization, and
style are appropriate
to task, purpose, and
audience.

CT: Science
Framework (2005)
CT: Grades 9-12
L. Inquiry

SCIENTIFIC
INQUIRY -
Scientific inquiry is a
thoughtful and
coordinated attempt
to search out,
describe, explain and
predict natural
phenomena. ¢
Scientific inquiry

progresses through a

continuous process
of questioning, data
collection, analysis
and interpretation. ¢
Scientific inquiry
requires the sharing
of findings and ideas
for critical review by
colleagues and other
scientists.
SCIENTIFIC
LITERACY -
Scientific literacy
includes the ability
to read, write,
discuss and present
coherent ideas about
science. ¢ Scientific
literacy also includes
the ability to search
for and assess the
relevance and
credibility of
scientific
information found in
various print and

A



electronic media.
SCIENTIFIC
NUMERACY -
Scientific numeracy
includes the ability
to use mathematical
operations and
procedures to
calculate, analyze
and present scientific
data and ideas.

D INQI10.
Communicate about
science in different
formats, using
relevant science
vocabulary,
supporting evidence
and clear logic.

D INQ3. Formulate a
testable hypothesis
and demonstrate
logical connections
between the
scientific concepts
guiding the
hypothesis and the
design of the
experiment.

D INQA4. Design and
conduct appropriate
types of scientific
investigations to
answer different
questions.

D INQS. Identify
independent and
dependent variables,
including those that
are kept constant and
those used as
controls.

D INQS. Use
mathematical
operations to analyze
and interpret data,
and present
relationships

between variables in

appropriate forms.



D INQ.9 Articulate
conclusions and
explanations based
on research data, and
assess results based
on the design of the
investigation.

High School Earth
Science

Energy in the Earth
System Energy
enters the Earth
system primarily as
solar radiation and
eventually escapes as
heat.

The sun is a major
source of energy for
Earth and other

planets.

Heating of Earth's
surface and
atmosphere by the
sun drives
convection within
the atmosphere and
oceans, producing
winds and ocean
currents

Differential heating
of Earth results in
circulation patterns
in the atmosphere
and oceans that
globally distribute
the heat.
Biogeochemical
Cycles Each element
on Earth moves
among reservoirs,
which exist in the
solid earth, in
oceans, in the
atmosphere, and
within and among
organisms as part of
biogeochemical
cycles.

The movement of
matter among



reservoirs is driven
by Earth's internal
and external sources
of energy.

High School
Physics

Conservation of
Energy and
Momentum The laws
of conservation of
energy and
momentum provide a
way to predict and
describe the
movement of objects

Kinetic energy can
be calculated by
using the formula E
= (1/2)mv2.

Changes in
gravitational

potential energy near
Earth can be
calculated by using
the formula (change -
in potential energy)

= mgh.

Heat and
Thermodynamics
Energy cannot be
created or destroyed,
although in many
processes energy is
transferred to the
environment as heat

Heat flow and work
are two forms of
energy transfer
between systems.

The internal energy
of an object includes :
the energy of random
motion of the

object's atoms and
molecules. The
greater the
temperature of the
object, the greater

the energy of motion
of the atoms and :

W\



molecules that make
up the object.

Waves Waves have
characteristic
properties that do not
depend on the type
of wave

Waves carry energy
from one place to
another.

Transverse and
longitudinal waves
exist in mechanical
media, such as
springs and ropes,
and in the earth as
seismic waves.

Wavelength,
frequency, and wave
speed are related.
Copyright 2010.
ational Governors
Center
Best Practices and
of Chief State
School Officers. All
reserved.

Content/Topics
Critical content that

must KNOW :

will know:

e states of
energy

e typesof
energy

e use of energy
formulas for
GPE, KE and
heat

e energy
transformation
S

e Lawof
Conservation
of Energy
energy loss in
systems

Skills
Transferable skills that students must be able to DO

1. Use real-world digital and other research tools to access, evaluate and
effectively apply information appropriate for authentic tasks.
2. Work independently and collaboratively to solve problems and accomplish

goals.
5. Effectively apply the analysis, syntheses, and evaluative processes that enable

productive problem solving.



temperature
vs. heat

e thermal
energy

o latent heat

e heating curve

» heat flow:
conduction,
convection
and radiation

e states of
matter

e convection in
the
atmosphere/ea
rth

s water cycle

Core Learning Resources
Activities & Student
Balls lab Science with Earth Science;
Lab 2; Chapter 5, pages 128-145
orksheets on GPE 3, Chapter 9, pages 254-279
KE
Resources for the text including online quizzes and chapter review
Lab
and Cooling
(Marty's Day at
Beach)
Heat Lab
by
Conduction Lab Nye Energy -
ill Nye - Energy Nye Heat -
Nye - Heat
Latent Heat H20

heat flow lab



GPE and KE
Assessments Graduation Standards Interdisciplinary Connections
(Titles)
and is distinctly integrated in formulas used to calculate
lab of energy. (i.e. PE=m*g*h) Students will have

learn and apply basic arithmetic and algebra skills to
ve for different variables in a given problem. These
demonstrate that the amount of energy ina
depends on factors such as height, mass, velocity,

ty, etc.

Problem Solving

Students will engage in one or two -
~heat 14hs this unit. They will design,
sorption  write and conduct lab tests that
radiation  j;uolve heat transfer, specific heat
for different  .5a0ity, temperature change, etc.
earth They will follow the scientific
method, or parts of the scientific
method, during all lab exercises.

integration is also present in the content about heat.
are given a formula to calculate heat energy.
Q=m*C*T{-Ti). Students must use their basic algebra
to solve for variables.

heatlab ¢ this point in the course students and Science integration resource found in Chapter 5
page 146. An article is given that references a historical

are still practicing and making . ; . "
progress towards mastering Impossible Dream" of constructing a perpetual. motion
problem solving. Students are meant to make a connection between
they know about the conservation of energy and that
that a true perpetual motion machine is impossible
of the need for energy to be continuously supplied
a system in order to keep it running due to conditions on

heat,
water and

over

transfer

Ve

transfer

um bar
a hot
to a cold

cup

Test
Summative:



Test
ummative:
Test

from
oods
ormative:

lingshot Lab

Slinky Waves

ormative:

<< Previous Year
Atlas Version 8.1.1
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Unit Planner: structure/function of the atom & the periodic tabl

Integrated Physical and Earth ScienceB3
Friday, May 22, 2015, 11:12AM

Newtown High School > 2014-2015 > Grade 9 > Science > Integrated Last Updated:
Physical and Earth Science > Week 9 - Week 12 2015 by Fawn Georgina

Baumgartner, Karolyn; Canfield, Christian; Georgina, Fawn; Harrison, Trent; Linfante, Elizabeth; Nicholson,
Darryl
Enduring Understanding(s)/ Generalization(s)

relationship between structure and function of atoms determines the properties of all matter

atterns are found in the periodic table forming trends that allow for identification, classification, prediction,
design of matter.

Essential Question(s) Guiding Questions
Conceptual, Provocative
are the characteristic

of an element is matter?
by the
of the particles is an atom?
the atom?
do the number and arrangement of subatomic particles determine the

are atoms and matter of an element?

and classified by
physical and chemical is the periodic table arranged the way it is?

?

does the periodic table allow us predict the chemical and physical properties
elements?

aren't all atoms the same?

are atoms considered the building blocks of matter?

Standard(s) Objective(s)
and CCSS / DOK
CCSS: Literacy in
History/Social Studies, will

Science, & Technical
Subjects 6-12

CCSS: Grades 9-10

Reading: Science &
Technical Subjects

Craft and Structure

4. Interpret words and
phrases as they are used in a
text, including determining
technical, connotative, and
figurative meanings, and
analyze how specific word

use models to examine the structure of the atom

recognize patterns and trends in the periodic table

classify elements based on their properties

predict characteristics of elements by interpreting the periodic table

\ A



choices shape meaning or
tone.

RST.9-10.4. Determine the
meaning of symbols, key
terms, and other domain-
specific words and phrases
as they are used in a specific
scientific or technical
context relevant to grades
9-10 texts and topics.

CT: Science Framework
(2005)

CT: Grades 9-12
High School Chemistry

Atomic and Molecular
Structure The periodic table
displays the elements in
increasing atomic number
and shows how periodicity
of the physical and chemical
properties of the elements
relates to atomic structure

The nucleus of the atom is
much smaller than the atom
yet contains most of its
mass.

The position of an element
in the periodic table is
related to its atomic number.

The periodic table can be
used to identify metals,
semimetals, non-metals, and
halogens.

The electronic configuration
of elements and their
reactivity can be identified
based on their position in
the periodic table.
Copyright 2010. National
Association

for Best Practices and :

of Chief State
chool Officers. All rights

Content/Topics

Skills

content that students ° Transferable skills that students must be able to DO

t KNOW

2. Work independently and collaboratively to solve problems and



accomplish goals.
Students will know:

structure of the atom
organization of the
periodic table
valence electrons

L

o atomic models

¢ elements

o chemical and physical
properties

s matter

o metals, non-metals,
and metalloids

Core Learning Activities Resources
& Student
periodic table
Science with Earth Science; Unit 5, Chapter 18, pages 552-569. Chapter
flash cards 19, pages 578-599
the Elements video resources for text

Non-metals,
mini lab

metals demonstration

metals-nonmetals

worksheet -

Assessments (Titles) Graduation Standards Interdisciplinary Connections

eriodic Table Project

Summative: Personal Project can be integrated when talking about the

development of the periodic table by Dimitri
Students create there own . This can be linked with problem solving

table of the first 20 Problem Solving skills and how he used cards to find patterns of

ements based on properties.

Students will engage in

e several chemistry based are several other historic figures of note

concerning chemistry that students should be made

A

doc



of Elements:
Nonmetals, and

ummative: Lab

Students examine and test
physical properties
£ 9 elements, attempt to
them, research
of metals,
and metalloids,
and then reclassify

Lab

<< Previous Year
Atlas Version 8.1.1

mini-labs. During these
they will be required to
perform different parts of
the scientific method as
well as perform lab
skills. They will practice
writing detailed
procedures, collecting
data and other
information, and making
valid predictions based
on prior knowledge.

© Rubicon International 2015. All rights reserved

of including Bohr, Rutherford, Curie, etc. These
entists are called to attention because the
strides taken in chemistry based on their

more distant history, chemistry has roots in
alchemy when scientists were driven by a
to create or discover a substance that would

pure gold. Advances in chemistry as we know

today tell us that the plight of the alchemists was
because of the law of conservation of matter and

fact that each element is distinct based on its
structure.



Unit Planner: chemical bonds and reactions

Integrated Physical and Earth Science8%
Friday, May 22, 2015, 11:13AM

Newtown High School > 2014-2015 > Grade 9 > Science > Integrated Last Updated:

Physical and Earth Science > Week 13 - Week 17 2015 by Fawn Georgina
Baumgartner, Karolyn; Canfield, Christian; Georgina, Fawn; Harrison, Trent; Linfante, Elizabeth; Nicholson,

Enduring Understanding(s)/ Generalization(s)
is a finite amount of matter in the universe which has implications for law of conservation of matter.

Chemical reactions illustrate interactions between atoms and energy which help to predict the nature and

of matter
Essential Guiding Questions
Question(s) Conceptual, Provocative
do atoms 11
with each
and other are the differences between pure substances, compounds, and mixtures?
in order to
stability? are compounds and molecules formed?
do the are the properties of a compound affected by its bonds?
arrangement of
atoms in a do you describe a compound?
compound
the do most atoms form chemical bonds?
and
do atoms form bonds with some atoms but not others?
that
different do the arrangement of protons and electrons in an atom contribute to the formation of
the original compounds?
properties?
is energy essential to chemical bonding?
is matter
during are the laws of conservation of matter and energy demonstrated in a chemical reaction?
Standard(s) Objective(s)
and
CCSS: will be able to
Literacy in
History/Social between physical and chemical reactions
Studies,
Science, & tify reactants and products
Technical

Subjects 6-12 chemical equations



CCSS: Grades
9-10
Reading:
Science &
Technical
Subjects

3. Analyze how
and why
individuals,
events, or ideas :
develop and ;
interact over thie
course of a text.

RST.9-10.3.
Follow precisely
a complex
multistep
procedure when
carrying out
experiments,
taking
measurements,
or performing
technical tasks
attending to
special cases or
exceptions
defined in the
text.

Craft and
Structure
4. Interpret
words and
phrases as they
are used in a
text, including
determining
technical,
connotative, and
figurative
meanings, and
analyze how
specific word
choices shape
meaning or
tone.
RST.9-10.4.
Determine the
meaning of
bols,

tonic and covalent bonds using electron dot diagrams
the chemical formula for ionic and covalent compounds
Identify types of reactions

the products of reaction



terms, and other
domain-specific
words and
phrases as they
are used in a
specific
scientific or
technical
context relevant
to grades 9-10
texts and topics.
CT: Science
Framework
(2005)

CT: Grade 9

I1. Properties
of Matter

Strand II:
Chemical
Structures and
Properties 9.4 -
Atoms react
with one another
to form new
molecules.

v Show details

D 10. Describe
the general
structure of the
atom, and
explain how the
properties of the
first 20 elements
in the Periodic
Table are related
to their atomic
structures.

D 11. Describe
how atoms
combine to form
new substances
by transferring
electrons (ionic
bonding) or
sharing
electrons
(covalent
bonding).

\A\



NGSS:
Disciplinary
Core Ideas
NGSS: K-12

Physical

Sciences
Core Idea PS1:
Matter and Its
Interactions

PS1.A:
Structure and
Properties of
Matter
PS1.B:
Chemical
Reactions
Copyright
10. National

for Best
and
of Chief
School
All
reserved.

Content/Topics

Critical content
students
KNOW

Vs pure
substances

and
bonds

ysical and
changes

of reactions

energy

Skills
Transferable skills that students must be able to DO

2. Work independently and collaboratively to solve problems and accomplish goals.
3. Communicate information clearly and effectively using a variety of tools/media in

varied contexts for a variety of purposes.
5. Effectively apply the analysis, syntheses, and evaluative processes that enable

productive problem solving.



Core Learning  Resources
Activities onal & Student

bond book; Physical Science with Earth Science. 2006. Unit 6 Interactions of Matter

activity ~ Chapter 22 Chemical bonds, pages 686-711

CAPT lab
ote; above link goes to a different edition of the same text. The newer chapter is number
Strength of 0 but covers the same material)
lab
23 Chemical reactions, pages 718-743
n
Plates lab
of the above link goes to a different edition of the same text. The newer chapter is
mini lab 21 but covers the same material)
off from Crash Course series on YouTube:
- mini
match
mini lab
lab
covalent bond
doc
Chem reaction
CP-
conservation

2Tt



Mystery

matter and its

reactions

i
i

mixtures lab

Assessmen
ts (Titles)

Lab
ve:

Lab
students

an

collect
from
reaction

soda
vinegar

est on
changes,

Graduation Standards

Problem Solving

Students will engage in at least
one formal lab scenario this unit
(Fire extinguisher Lab). At this
time students may be formally

 assessed and graded with the

graduation standards to gauge

interim progress towards mastery ;
of the skills outlined in the rubric. -

Students will use the scientific
method to design, conduct, and
write about their formal lab
experience.

Interdisciplinary Connections

Integration with a study of chemistry notables such as
Lavoissier

is historically credited with the invention of gun
Their understanding of chemical reactions led the way
advances in gun powder, rockets, fireworks, etc.

| ocial Studies integration with chemistry based advanced in

gy that has greatly impacted society. For example
chemical reactions are used in everyday life in cooking,
and medicine. Without an understanding of chemical
many parts of our life would be dramatically
and certainly less convenient.



tten
est

ve
on

<< Year
Atlas Version 8.1.1
©

2015. All rights reserved
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Unit Planner; acids and bases

Integrated Physical and Earth ScienceB&
Friday, May 22, 2015, 11:14AM

Newtown High School > 2014-2015 > Grade 9 > Science > Integrated Last Updated:
Physical and Earth Science > Week 18 - Week 20 2015 by Fawn Georgina
Baumgartner, Karolyn; Canfield, Christian; Georgina, Fawn; Harrison, Trent; Linfante, Elizabeth; Nicholson,

Darryl
Enduring Understanding(s)/ Generalization(s)

and bases are essential components of and have a significant impact on living and nonliving systems.

and bases have distinct physical and chemical properties and react in predicable ways.

12, D22

Essential Guiding Questions
Question(s) Conceptual, Provocative

do acids and are acids and bases?

change the

of is the pH scale?
10ns in
are acids and bases related to the pH scale?

do acids and are the properties of acids and bases?

react with

other? state of matter can acids and bases exist in?

is acid acids and bases always harmful?

formed?
happens when acids and bases combine?
all acids neutralize all bases?
water and acid or a base?
is acid rain and what are its causes and effects?
acid rain be remediated or prevented?

Standard(s) Objective(s)
Content and CCSS

CT: Science
Framework  Students will;

(2005)
CT: Grade 9 and contrast properties of acids and bases
I. Inquiry real world applications of acids and bases
SCIENTIFIC
INQUIRY - describe a neutralization reaction using a chemical equation

Ly



Scientific inquiry the products of a neutralization reaction

is a thoughtful
and coordinated fy substances by pH
attempt to search
out, describe, describe the relationship between pH and a strong or weak acid/base
explain and
predict natural
phenomena. *
Scientific inquiry
progresses
through a
continuous
process of
questioning, data
collection,
analysis and
interpretation. *
Scientific inquiry
requires the
sharing of
findings and ideas
for critical review
by colleagues and
other scientists.
SCIENTIFIC
LITERACY -
Scientific literacy
includes the
ability to read,
write, discuss and
present coherent
ideas about
science. ¢
Scientific literacy
also includes the
ability to search
for and assess the
relevance and
credibility of
scientific
information found
in various print
and electronic
media.
SCIENTIFIC
NUMERACY -
Scientific
numeracy
includes the
ability to use
mathematical

%\



operations and
procedures to
calculate, analyze
and present
scientific data and
ideas.

D INQI. Identify
questions that can
be answered
through scientific
investigation.

D INQG6. Use
appropriate tools
and techniques to
make
observations and
gather data.

I1. Properties of
Matter

Strand II:
Chemical
Structures and
Properties 9.4 -
Atoms react with
one another to
form new
molecules.

¥ Show details

D 12. Explain the
chemical
composition of
acids and bases,
and explain the
change of pH in
neutralization
reactions.
© 2002-
14 State of
cut.

Content/Topics

Critical content
Students must

scale

Skills

Transferable skills that students must be able to DO

1. Use real-world digital and other research tools to access, evaluate and effectively

apply information appropriate for authentic tasks.

2. Work independently and collaboratively to solve problems and accomplish
goals.

3. Communicate information clearly and effectively using a variety of tools/media

in varied contexts for a variety of purposes.
5. Effectively apply the analysis, syntheses, and evaluative processes that enable



acids productive problem solving.
and bases by pH

of acids
bases

of an
base reaction

world uses of

and bases
Core Learning Resources
Activities & Student
bage Juice lab Book: Physical Science with Earth Science. 2006. Unit 6. Chapter 24; Solutions,
and Bases. pages 750-777.
Extinguisher
+ NaOH
mini-lab
ote; the above link is from a newer edition of the text. The new listing is chapter 23 but
Marvels the same material about acids and bases.)
Acids

worksheet on

acids
Assessments Graduation Standards Interdisciplinary Connections
(Titles)
Extinguisher integration with calculating concentration of a solution
Lab acid or base). Also the concept of surface area and its affect
Lab the rate of dissolving is introduced. Students will use basic
o Problem Solving skills to calculate surface area and record the rate
dissolving in solution. Students will also investigate how
Students The scientific method is affects the rate of dissolving. This relationship

be expressed as a graph that students will analyze and
(page 761)

Acids and bases are used extensively in cooking
and baking. Both of these activities are hinged upon the
science of acid base reactions in order to do things

the used throughout this course
of vinegar , teach a logical way to
baking soda to approach any problem
carbon  gustematically. The fire
gasin extinguisher lab may also be
tocreatea  yged during this unit due to

,)) /)/‘



fire overlapping content. Other
extinguisher. They Jab activities during this unit
and (cabbage indicator lab, etc)
emented their will use the scientific
experiment  method and lab skills to
this approach given scenarios.
Students
required to
te a formal lab
with pre-
data, results,
conclusions.

fire

and Bases

ve:
Test

may be
with a
style
quiz/test
gauge basic
of
related to
and bases.
may be done
to
y assess
and progress
further

<< Previous Year
Atlas Version 8.1.1
© Rubicon International 2015. All rights reserved

as make baked goods rise, tenderize meats, and preserve

foods by pickling.

>

Y



Unit Planner: carbon chemistry

Integrated Physical and Earth ScienceB
Friday, May 22, 2015, 11:14AM

Newtown High School > 2014-2015 > Grade 9 > Science > Integrated Last Updated:

Physical and Earth Science > Week 21 - Week 24 2015 by Fawn Georgina
Baumgartner, Karolyn; Canfield, Christian; Georgina, Fawn; Harrison, Trent; Linfante, Elizabeth; Nicholson,
Darryl

Enduring Understanding(s)/ Generalization(s)
atoms bond in predictable ways and their uses are dependent upon the resulting structures
structure of the carbon atom allows it to form a broad array of compounds that have a wide variety of
the flow of various forms of carbon and the interactions of these forms within Earth systems can
helpful in predicting system behavior.

13, D14, D19,

Essential Guiding Questions
Question(s) Conceptual, Provocative

13 How does the are the different bonding arrangements carbon is able to form?

of carbon
tates its ability do the bonds that carbon makes determine its physical and chemical properties?

form numerous
compounds? can carbon form one of the hardest and softest materials on Earth?

4 is carbon so critical to life on Earth?

carbons does carbon combine to form hydrocarbons?

are the results/ by-products of combustion reactions?
are carbon sources and carbon sinks?
are the various processes that move carbon through Earth systems?

do you impact the carbon cycle?
19 How do
and
processes
carbon to cycle
the major
earth reservoirs?

Standard(s) Objective(s)
Content and CCSS Anderson

CCSS: Literacy in '
History/Social tudents will



Studies, Science, &
Technical Subjects
6-12
CCSS: Grades 9-
10

Reading: Science
& Technical
Subjects

Craft and Structure
4. Interpret words
and phrases as they
are used in a text,
including
determining
technical,
connotative, and
figurative
meanings, and
analyze how
specific word
choices shape
meaning or tone.

RST.9-10.4.
Determine the
meaning of
symbols, key terms,
and other domain-
specific words and
phrases as they are
used in a specific
scientific or
technical context
relevant to grades
9-10 texts and
topics.

CT: Science
Framework (2005)

CT: Grade 9

I1. Properties of
Matter

Strand II: Chemical
Structures and
Properties 9.5 —
Due to its unique
chemical structure,
carbon forms many
organic and
inorganic
compounds.

ain how the structure of a carbon atom affects the types of bonds it can make.
pare and contrast the properties of different forms or carbon.
the reactants or products of a combustion reaction.

explain how carbon cycles through the major Earth reservoirs.



details

D 13. Explain how
the structure of the
carbon atom affects
the type of bonds it
forms in organic
and inorganic
molecules.
D 14. Describe
combustion
reactions of
hydrocarbons and
their resulting by-
products.
VIII. The
Changing Earth

Strand III: Global
Interdependence 9.7
- Elements on Earth
move among
reservoirs in the
solid earth, oceans,
atmosphere and
organisms as part of
biogeochemical

D 19. Explain how
chemical and
physical processes
cause carbon to
cycle through the
major earth
reservoirs.
NGSS: Science
Performance
Expectations(2013)
NGSS: HS Earth
& Space Science
HS.Earth’s
Systems

Performance

HS-ESS2-6.

L



Develop a
quantitative model
to describe the
cycling of carbon
among the
hydrosphere,
atmosphere,
geosphere, and
phere.

how details

Copyright 2010.
Governors

Center
Best Practices
Council of Chief
School
All rights

Content/Topics Skills
Critical content that skills that students must be able to DO
must e 1. Usereal-world digital and other research tools to access, evaluate and

w effectively apply information appropriate for authentic tasks.
e 4. Demonstrate innovation, flexibility and adaptability in thinking patterns, work

of the habits, and working/learning conditions.
atom

diamond,

balls,

of fossil

and

sinks and
sources

effect on
cycle

Core Learning Resources
Activities & Student

marvels ext Book: Science and Earth Science. Unit 4. Chapter 17, section 4,

3%



carbon cycle

535-5309.

is a brief reference to the carbon cycle on page 536 and 537

text book chapter including section review, online quizzes and online resources

thrower lab is a newer edition of our text book. Chapter 24 Organic Compounds.

and stick models

tes/0078600510/

is a copy of Chapter 24 Organic Compounds which is not included in our current

carbon cycle of the text book.

Short video segment from NPR on Carbon:

Flame Thrower
201 1
Carbon The
simplest
marvels-
carbon
Assessments Graduation Standards Interdisciplinary Connections
(Titles)
integration; DNA and other "molecules of life" are
Cycle. sed of carbon and other elements. The health and
ormative: fields rely on organic chemistry to understand DNA'
Visual e Problem Solving genetics and to invent new compounds to be used as

a
atom
travels to
and

the
cycle. :

their

to target specific ailments.

Students may perform the "Flame
Thrower Lab" where students
combust acetylene gas obtained
from calcium carbonate. They will
use the scientific method to
compose a procedure and collect
qualitative (observations) and
quantitative (amount of acetylene
produced) data.

integration; Graphite is a pure form of carbon that has a
structure with weak bonds between the layers. This
what allows graphite to write so well. Art supplies such as
encils of different hardness and charcoal utilize the
of carbon bonding.

story/Social Studies integration; Diamond is a pure form

carbon that is the hardest known naturally occurring
substances. It has been historically coveted and therefore

uable because of its attractive qualities as well as its



oumney

the
e an how
they
in

quiz
Test

tudents take
traditional
quiz to
up their

carbon.

fill in
blank,

cycle
chart,
short

<< Previous Year
Atlas Version 8.1.1

© Rubicon International 2015. All rights reserved

Students may be asked to critically think about an
bject's value and whether it is based on an unexplainable
or practical usefulness.

Fossil fuels which are composed of hydrocarbons
had a great impact on society and modern living.
will be asked to think about how their life may be
is we did not depend on fossil fuels as an energy
source. This dependence can be traced back to the industrial



Unit Planner: polymers
Integrated Physical and Earth ScienceB%
Friday, May 22, 2015, 11:15AM

Newtown High School > 2014-2015 > Grade 9 > Science > Integrated Last Updated:
Physical and Earth Science > Week 25 - Week 27 2015 by Fawn Georgina

Baumgartner, Karolyn; Canfield, Christian; Georgina, Fawn; Harrison, Trent; Linfante, Elizabeth; Nicholson,
Darryl
Enduring Understanding(s)/ Generalization(s)

nderstanding interactions between structure, function, and efficiency of polymers can generate new
for improved design.

y living has been greatly affected by the science, technology and engineering of polymers with varying
functions, and properties.

Essential Guiding Questions
Question(s) Conceptual, Provocative
15, D16, D17 is a polymer?
ow does the form are polymers created?
structure of
are the properties of a polymer determined by its structure?
their
and are polymers categorized?
of uses?
are so many polymers used in modern life?
have polymers affected the quality of life?
systems have been put in place to dispose of polymers?
Standard(s) Objective(s)
and CCSS DOK

CCSS: Literacy
in History/Social Students will be able to:

Studies, Science,
& Technical how properties of polymers change with structure

Subjects 6-12

CCSS: Grades 9-
10

Reading: Science
& Technical
Subjects

Craft and
Structure

4. Interpret words
and phrases as
they are used in a

a polymer based on its properties

a persuasive multimedia argument about banning plastic bags using evidence
from a variety of sources.



text, including
determining
technical,
connotative, and
figurative
meanings, and
analyze how
specific word
choices shape
meaning or tone.

RST.9-10.4.
Determine the
meaning of
symbols, key
terms, and other
domain-specific
words and
phrases as they
are used in a
specific scientific
or technical
context relevant
to grades 9-10
texts and topics.
CT: Science
Framework
(2005)
CT: Grade 9

XI. Science &
Technology in
Society

Strand II:
Chemical
Structures and
Properties 9.6 -
Chemical
technologies

present both risks
and benefits to the !

health and well-

being of humans,

plants and
animals.

details

D 16. Explain
how simple
chemical
monomers can be
combined to



create linear,
branched and/or
cross-linked
polymers.
D 17. Explain
how the chemical
structure of
polymers affects
their physical
properties.
CT: Grades 9-12
I. Inquiry
SCIENTIFIC
INQUIRY -
Scientific inquiry
is a thoughtful
and coordinated
attempt to search
out, describe,
explain and
predict natural
phenomena. *
Scientific inquiry
progresses
through a
continuous
process of
questioning, data
collection,
analysis and
interpretation.
Scientific inquiry
requires the
sharing of
findings and ideas
for critical review
by colleagues and
other scientists.
SCIENTIFIC
LITERACY -
Scientific literacy
includes the
ability to read,
write, discuss and
present coherent
ideas about
science. *
Scientific literacy
also includes the
ability to search

L|3



for and assess the
relevance and
credibility of
scientific ;
information found
in various print
and electronic
media.
SCIENTIFIC
NUMERACY -
Scientific
numeracy

includes the
ability to use
mathematical
operations and
procedures to :
calculate, analyze .
and present
scientific data and
ideas.

D INQI10.
Communicate
about science in
different formats,
using relevant
science
vocabulary,
supporting

and
clear logic.

© Copyright 2010.
ational

Center
Best Practices
Council of
State School ;
All rights

Content/Topics Skills
Critical content skills that students must be able to DO
students must 1. Use real-world digital and other research tools to access, evaluate and effectively

apply information appropriate for authentic tasks.
e 2. Work independently and collaboratively to solve problems and accomplish goals.

3. Communicate information clearly and effectively using a variety of tools/media
in varied contexts for a variety of purposes.

polymers

AN



Crosslinking

properties of

change
on
structure
E vs LDPE
of
ymers
based on
Core Learning Resources
Activities & Student
Gak edition of text does not include a chapter on polymers. The newer edition of the text
The attachment below is a copy of Chapter 25; New materials through chemistry
of (Polymers)
lab
bag stretch
Plastic Bags: resource for relevant chapter
ay or Nay

Assessment Graduation Standards
s (Titles)
Bags:
ay or Nay

Information Literacy
ect

Plastic vs. Paper bag project

tudents Will requires outside in depth research

a

to whether
bags
be
from

of

Interdisciplinary Connections

integration; Synthetic polymers were invented in
history. A study of the first polymers created (i.e. John
Hyatt inventing nitritic cellulose and Leo Bakeland
bakelite) can help give students historic perspective about
polymers are only a recent addition to modern society

topics and environmental impact is heavily related.
polymers are being designed as we speak.



ormative:

will
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Gak
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Gak
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Unit Planner: Garbage and Waste Disposal

Integrated Physical and Earth Sciencef2
Friday, May 22, 2015, 11:16AM

Newtown High School >2014-2015 > Grade 9 > Science > Integrated Last Updated:

Physical and Earth Science > Week 29 by Fawn Georgina

Baumgartner, Karolyn; Canfield, Christian; Georgina, Fawn; Harrison, Trent; Linfante, Elizabeth; Nicholson,
Darryl

Enduring Understanding(s)/ Generalization(s)

Engineering, and Technology in Society builds and satisfies needs, influences careers, and designs
for the development of superior technologies and sustainable environments.

aste disposal systems illustrate interactions between internal components and the external environment so that
change on one level can impact the system as a whole.

Essential Question(s) Guiding Questions
Conceptual, Provocative

18 How do the short and long term

of landfills, incineration, and is waste?
of waste materials affect the
ty of the environment? do humans dispose of waste?
How do human activities including are some "cradle to grave" implications of waste disposal?
development, transportation
and consumption of resources are some short and long term impacts of disposing of waste in
the environment? incinerators, and recycling?
How have humans attempted to is the difference between reduce, reuse, and recycle?
the consumption of raw materials
improve air and water quality? do you impact the the volume of human waste?

can you do to decrease the impact of waste disposal on the

has modern life adopted the "disposable mentality"?
Standard(s) Objective(s)
and CCSS Taxonom /DOKL

CT: Science Framework (2005)
CT: Grade 9

XI. Science & Technology in Society . Identify types of and sources of MSW

Students will be able to:

Strand III: Global Interdependence 9.9 identify patterns in MSW disposal and recycling in the US

Some materials can be recycled, but over time

others accumulate in the environment o compare and contrast different methods of waste disposal

and may affect the balance of the Earth « compare and contrast reduce, reuse, and recycle

systems. » evaluate the impact of a consumptive lifestyle

~ Show details » create a persuasive presentation about banning single use
plastic bags

D 25. Explain how land development,

a



transportation options and consumption
of resources may affect the
environment.
D 26. Describe human efforts to reduce
the consumption of raw materials and
improve air and water quality.

CT: Grades 9-12

L. Inquiry

SCIENTIFIC INQUIRY - Scientific
inquiry is a thoughtful and coordinated
attempt to search out, describe, explain
and predict natural phenomena. ¢
Scientific inquiry progresses through a
continuous process of questioning, data

collection, analysis and interpretation. *

Scientific inquiry requires the sharing
of findings and ideas for critical review
by colleagues and other scientists.
SCIENTIFIC LITERACY - Scientific
literacy includes the ability to read,
write, discuss and present coherent

ideas about science. ¢ Scientific literacy

also includes the ability to search for
and assess the relevance and credibility
of scientific information found in
various print and electronic media.

SCIENTIFIC NUMERACY - Scientific :

numeracy includes the ability to use
mathematical operations and
procedures to calculate, analyze and
present scientific data and ideas.
D INQ8. Use mathematical operations
to analyze and interpret data, and
present relationships between variables
in appropriate forms.

© 2002-2014 State of

Content/Topics
Critical content that students must

is sustainability?

is the type of and source of our
solid waste?

is waste disposed of?

Skills

skills that students must be able to DO
1. Use real-world digital and other research tools to access,
evaluate and effectively apply information appropriate for
authentic tasks.
3. Communicate information clearly and effectively using a
variety of tools/media in varied contexts for a variety of
purposes.
6. Value and demonstrate personal responsibility, character,
cultural understanding, and ethical behavior.

Y



do landfills and incinerators work?

can waste be reduced through
uce, reuse, recycle?

Core Learning Activities Resources
& Student
plastic bag project
) A website on MSW -
graphing JSIwww
garbage lab website on recycling -
video - Garbage: the Works story of Stuff -
video - the Story of Stuff o
ewtown recycling info -
video
Assessments (Titles) Graduation Standards Interdisciplinary Connections
bags: Yay or Nay
ve: Personal Proj S and waste disposal is connected to
topics in the media. There are current
will create a and news stories about advancements
of their o Information Literacy environmental science such as proposals for
{can be written, Problem Solving up the Great Pacific Garbage Patch,
multimedia) to plastics, and plastics that are
the audience that fossil fuel dependent.
should ban the use
single use plastic bags or consumption and waste disposal

quantities can be investigated through a
lens using large quantities or per
- Waste Disposal and totals or graphing totals. Students can
national vs. personal waste
ve: Written Test
test
Written Test

questions about
carbon, and

<< Previous Year
Atlas Version 8.1.1
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Unit Planner: Pollution and Global Change

Integrated Physical and Earth Science®2
Friday, May 22, 2015, 11:16AM

Newtown High School > 2014-2015 > Grade 9 > Science > Integrated Last Updated:
Physical and Earth Science > Week 30 - Week 31 2015 by Fawn Georgina

Baumgartner, Karolyn; Canfield, Christian; Georgina, Fawn; Harrison, Trent; Linfante, Elizabeth; Nicholson,
Darryl
Enduring Understanding(s)/ Generalization(s)

systems, in order to survive, must balance against competing influences including human
that cause change over time.

critical elements and feedback mechanisms that contribute to the stability and behavior of an
system is essential in order to predict and prevent catastrophic disruptions and encourage

Essential Question(s) Guiding Questions
Conceptual, Provocative
: How does the
of toxins such as is pollution?
metals and nutrients effect
quality of water and the human activities contribute to pollution?
organisms.

are the environment and organisms affected by pollution?
and D23: How do the

and by-products of is biomagnification?
activity lead to the
formation of pollution, acid rain, is the greenhouse effect and why is it important for life on earth?

and global climate change?
are the possible impact of human activity on global climate?

are some of the implications of climate change for today and for the

would the earth be different if humans never existed?

it possible for humans to live sustainability?

Standard(s) Objective(s)
Content and CCSS
CT: Science Framework
(2005) Students will be able to
CT: Grade 9 . . .
XI. Science & Technology in Identify the difference l.)et\Nfaen Greenhouse Effect and climate change
’ . Understand causes of historical and current climate change
Society Research effects of climate change
Strand III: Global Analyze temperature and CO2 dat
Interdependence 9.8 - The use Identify sources and effects of air and water pollution.
of resources by human Describe how acid rain forms
populations may affect the Describe how c and sewage treatment systems work.

5]



quality of the environment.
D 22. Explain how the release

of sulfur dioxide (SO2) into the
atmosphere can form acid rain,

and how acid rain affects water
sources, organisms and human-
made structures.
D 23. Explain how the
accumulation of carbon dioxide
(CO2) in the atmosphere
increases Earth's "greenhouse"
effect and may cause climate
changes.
D 24. Explain how the
accumulation of mercury,
phosphates and nitrates affects
the quality of water and the
organisms that live in rivers,
lakes and oceans.

© 2002-2014 State of

Content/Topics

Critical content that students
KNOW

does the burning of fossil

contribute to air pollution,
rain, and climate change?

is climate?

is the Greenhouse Effect
what is the role of

gasses?
have humans added

gasses to the

are the historical and
causes of climate

are potential effects of
change?
is air pollution?

are sources and effects of

Skills
Transferable skills that students must be able to DO

Describe how "nutrients" can cause dead zones
Evaluate their contribution to air and water pollution and climate

change.

3. Communicate information cleaily and effectively using a variety of
tools/media in varied contexts for a variety of purposes.

4. Demonstrate innovation, flexibility and adaptability in thinking
patterns, work habits, and working/learning conditions.

6. Value and demonstrate personal responsibility, character, cultural
understanding, and ethical behavior.



air pollution?

are some sources and
of water pollution?

is groundwater different
from surface water?

and why do humans use
is eutrophication and how
it caused?

do septic systems and
treatment systems work?

is a brownfield? How can
t be remediated?

can a pollutant bio-magnify
a food chain? ( bio-

are some solutions to

can you reduce your
to water pollution, air
ution, and climate change?

Core Learning Activities

Cosmos - episode 12
CO2 and Temperature
over time (Mauna Loa in

Classroom)

the effects of climate
change (can do as jigsaw)

change concept map
pollution jigsaw
brochure

grave mistake

Resources
& Student

Book; Physical Science with Earth Science, Unit 4, Chapter 17. Section
pages 535-549.

5 Chapter 21 Section 3, pages 663-668

in the text on Weather and Climate. Section 3 and 4 recommended
about Climate and Earth's Changing Climate.

in the text on Groundwater may be useful when addressing water

ence and Society article on page 678 discusses importance of local fresh
ater resources.

SA website on climate change:



jigsaw A website on climate change:

A website on air pollution:

IPES Lesson Plan - Why Geographic website on water pollution:

Brochure

effects of cc - mini - research

Mauna Loa in classroom

acti
Assessments (Titles) Graduation Standards
Brochure
Other
assessments
will research o Information Literacy
¢ Problem Solving
and one
type of Students will use current
and present the .43 jes and research to
na investigate modern topics in
format. this unit. Students may also
. engage in a mini-lab known as -
Rain and "The Grave Mistake" that deals

Ga}sses CFA with ground water
: Written Test  oontamination. The focus for
_ test this will be data collection and
ummative: Written demonstrating solutions to
problems as outlined on the
Brownfield Brochure graduation standard rubric.

<< Previous Year
Atlas Version 8.1.1
© Rubicon International 2015. All rights reserved

Interdisciplinary Connections

Students will examine data with an objective math
They will be asked to make inferences based
what they see only in the data. They will then
about current global issues and events and
to make valid connections between the two.
is both a math and a social studies connection.
relevant science topics are modern concerns
students should be made aware of in order to be
educated citizen in the 21st century



Unit Planner: Energy Resources
Integrated Physical and Earth ScienceB%
Friday, May 22, 2015, 11:17AM

Last Updated:

Newtown High School > 2014-2015 > Grade 9 > Science > Integrated
2015 by Fawn Georgina

Physical and Earth Science > Week 32 - Week 34
Baumgartner, Karolyn; Canfield, Christian; Georgina, Fawn; Harrison, Trent; Linfante, Elizabeth; Nicholson,
Darryl

Enduring Understanding(s)/ Generalization(s)

the flow of various forms of matter as energy and the interactions of these forms within a

that in the universe there is a finite amount of matter/energy and this has implications for

energy decision making .

ternative energy sources are necessary for maintaining a system since energy takes many forms and while
energy remains constant within a closed system, usable declines.

Essential Question(s) Guiding Questions
Conceptual, Provocative

: How is heat used to

electricity? is the difference between renewable and non renewable resources?

8/D9/D25: How are non- are the advantages and disadvantages of the different energy resources?

and renewable

used in society? energy transformations are used to generate electricity?

does their usage and is it critical to develop and utilize low impact energy sources?

affect the
should the amount of usable energy influence human decisions and
is the role of energy in our world?
much energy is there?
all renewable and nonrenewable resources be utilized all over the world?
Standard(s) Objective(s)
Content and CCSS
CT: Science Framework
(2005) Students will;
CT: Grade 9 d
ene esourc
XI. Science & Technology in MOdern ENcrgy resourees
Society and contrast renewable and non-renewable energy resources
Strand I: Energy
Transformations 9.3 - Various energy transformations used to produce electricity

sources of energy are used by
humans and all have the effects of using non-renewable resources such as fossil fuels



advantages and disadvantages
~ Show details

D 7. Explain how heat is used

to generate electricity.

D 9. Describe the availability, |

current uses and
environmental issues related
to the use of hydrogen fuel
cells, wind and solar energy to
produce electricity.

Strand III: Global
Interdependence 9.9 Some
materials can be recycled, but
others accumulate in the
environment and may affect
the balance of the Earth
systems.

~ Show details

D 26. Describe human efforts
to reduce the consumption of
raw materials and improve air
and water quality.
© 2002-2014 State
Connecticut.

Content/Topics
Critical content that students
KNOW

vs. nonrenewable

fuels

power

power

advantages and disadvantages of different energy resources

uate current energy resource usage and offer alternatives

Skills

Transferable skills that students must be able to DO

1. Use real-world digital and other research tools to access, evaluate
and effectively apply information appropriate for authentic tasks.

2. Work independently and collaboratively to solve problems and
accomplish goals.

3. Communicate information clearly and e y using a variety of
tools/media in varied contexts for a variety of purposes.

4. Demonstrate innovation, flexibility and adaptability in thinking
patterns, work habits, and working/learning conditions.

5. Effectively apply the analysis, syntheses, and evaluative processes
that enable productive problem solving.

6. Value and demonstrate personal responsibility, character, cultural
understanding, and ethical behavior.



plants

resource usage

Core Learning Activities Resources

& Student

a wind turbine

cell lab 484-409.

solar absorption of fluids lab

Marvels; Renewable

Book; Physical Science with Earth Science. 2006. Unit 4. Chapter 16,

resource including section review and quizzes. Listing is from newer

a poster detailing pros of text.
cons of a renewable

Assessments Graduation Standards

(Titles)
the

Summative: Group
ect Information Literacy
e Problem Solving
will
energy
presently
around the
country. They will
also research

and
variables
the country.
will evaluate
synthesize this
to make
about the
ternative energy
best suited
for each state in the

Interdisciplinary Connections

Studies/Geography integration; A suggested
ect for this unit involves a map of the United
being labeled according to their most used
resources to produce electricity. Students will
to label each state on a map as well as write
reasons for why they chose a specific
resource for that state. Their decision should
based on geographic location, climate and weather
geologic deposits of fossil fuels, and land

such as plains or rivers.

tudents' study of energy resources should also
the impact on society, modern technology,

€conomics.



nited States.
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Unit Planner: Electrical Energy

Integrated Physical and Earth ScienceB%
Friday, May 22, 2015, 11:18AM

Newtown High School > 2014-2015 > Grade 9 > Science > Integrated Last Updated:
Physical and Earth Science > Week 35 - Week 37 2015 by Fawn Georgina

Baumgartner, Karolyn; Canfield, Christian; Georgina, Fawn; Harrison, Trent; Linfante, Elizabeth; Nicholson,
Darryl
Enduring Understanding(s)/ Generalization(s)

the flow of various forms of matter as energy and the interaction of these forms within a system
be helpful in predicting system behavior

ystem models illustrate interactions between internal components and external factors, which help to predict
behavior of systems.

relationship between resistance, current and voltage predicts the energy within a system.

Essential Question(s) Guiding Questions
Conceptual, Provocative
is electrical energy
from the forces that is electricity?
charges exert on one
factors determine the flow of electricity?

do systems that utilize is the relationship between voltage, resistance, current and power?
energy affect the
uality of life? do objects become electrically charged?
relationships exist is the difference between series and parallel circuits?
electrical forces and
affects on different electricity be lost?

is efficiency important in electrical systems?

can't a system ever be 100% efficient?

is the role of magnets in the generation of electricity?
is the role of electricity in creating magnets?

is electricity transferred through a circuit?

is a circuit and what makes it work?

Standard(s) Objective(s)
and CCSS
CCSS: Literacy in
History/Social Studies, and build an electrical circuit to a given specification.

Science, & Technical
Subjects 6-12 y produce, self assess and critique



CCSS: Grades 9-10 the energy flow through a circuit

Reading: Science &
Technical Subjects

3. Analyze how and why
individuals, events, or ideas
develop and interact over the
course of a text.

RST.9-10.3. Follow precisely :
a complex multistep

procedure when carrying out
experiments, taking
measurements, or performing
technical tasks attending to
special cases or exceptions
defined in the text.

CT: Science Framework
(2005)
CT: Grades 9-12
High School Physics

Electric and Magnetic
Phenomena Electric and
magnetic phenomena are
related and have many
practical applications.

The voltage or eurrent in
simple direct current (DC)
electric circuits constructed
from batteries, wires,
resistors, and capacitors can
be predicted using Ohm's
law.

Any resistive element in a
DC circuit dissipates energy,
which heats the resistor.

The power in any resistive
circuit element can be
calculated by using the
formula Power = 12R.
Copyright 2010. National
Governors Association Center
Best Practices and Council
f Chief State School Officers

analyze a circuit using Ohm's Law.

uild an electromagnet and assess its strength

reserved.
Content/Topics Skills
Critical content that students  Transferable skills that students must be able to DO
KNOW 2. Work independently and collaboratively to solve problems and
accomplish goals.
and electricity o 4. Demonstrate innovation, flexibility and adaptability in thinking

e



ts patterns, work habits, and working/learing conditions.
5. Effectively apply the analysis, syntheses, and evaluative processes
that enable productive problem solving.

and ohms law

construction

electricity

Core Learning Activities Resources
& Student

a simple circuit, a series
and a parallel circuit Book; Physical Science with Earth Science, 2006. Unit 4. Chapter 13 and

14. pages 390-415. pages 422-447

static electricity
th the Vann de Graff using Chapter 14 about magnetism as it regards to producing
current in sections 2 and 3.

(Ben Franklin ectricity
a Kite)

Citrus Fruit battery
Coin battery

uild an electromagnet 10/

G\



Assessments Graduation Standards
(Titles)
a circuit mini
ve: Lab
o Problem Solving
will use

. When learning about electricity
batteries, and' g4 jents will be asked to design

bulbs to create ,,d/or assess an electrical circuit.
series 'and They will apply the scientific
cirewts. method in their way of thinking in

will record  order to solve the problem as well

step of their ¢4, record and document their

and process of constructing or

type of circuit assessing the circuit.
make.

tudents will
and
the results
each circuit and
bright their
bulb gets.

ummative;:
ritten Test

Students may be
using a
style
about all
topics in
ty.

Battery
Lab

Interdisciplinary Connections

integration; Students will be given formulas to
current, voltage, resistance, etc. (V=IR)
tudents will have to apply basic algebra skills to
for variables when given an example circuit.
Students will also have to solve problems based on
diagrams that may include the use of
skills to predict the flow of electricity or
a circuit will overload a light bulb etc.

integration; Students can be introduced to
ble figures from history concerning electricity.
or example investigating Ben Franklin's fabled
Michael Faraday and electromagnetic
and Nikola Tesla and Thomas Edison.)

[ <



will
and
construct a fruit
to attempt
light a small
They will
voltage
and
and
voltage
different
leads.
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