
Southington Board of Education Meeting

Thursday, October 12, 2023 6:30 PM
John Weichsel Municipal Center Public Assembly Room
200 North Main Street
Southington, CT 06489

COMMITTEE OF THE WHOLE - OPERATIONS

1. CALL TO ORDER
2. Executive Session

a. Technology Department Staff
b. Student Matters
c. Personnel

3. Reconvene Meeting - Regular Session 7:00 p.m.
4. Pledge of Allegiance 
5. Approval of Minutes - September 14, 2023
6. Public Communications

a. Communications from Student Board Representatives
b. Communications from Board of Education
c. Communications from Administration
d. Communications from Public - Agenda Items Only

7. Committee Reports
a. Curriculum & Instruction Committee Meeting - September 22, 2023

8. Superintendent's Report
a. Personnel Report

9. Old Business
a. Town Government Communications
b. ConEd Battery Storage Project

10. New Business
a. Multilingual  Presentation
b. STEAP Matching Funds
c. SHS Accelerated Physics Unit #3 Momentum & Impulse - First Reading
d. SHS Accelerated Physics Unit #4 - Work & Energy - First Reading
e. SHS Accelerated Physics Unit #5 - Simple Harmonic Motion - First Reading
f. SHS Accelerated Physics Unit #6 - Electrostatics & Circuits - First Reading
g. SHS Accelerated General Chemistry Unit #3 - Matter & Energy Changes - First 

Reading
h. SHS Accelerated General Chemistry Unit #4 - Gas Law & Kinetics - First Reading
i. SHS Accelerated General Chemistry Unit #5 - Flint Water Crisis - First Reading
j. Middle School Needs Assessment - First Reading

11. Public Communications
a. Public



b. Student Expulsion
12. Adjournment



 

 

 
 
 
 
 

SOUTHINGTON BOARD OF EDUCATION 
SOUTHINGTON, CONNECTICUT 

 
REGULAR MEETING 

SEPTEMBER 14, 2023 

 
 

The regular meeting of the Southington Board of Education (Committee of the Whole - 

Operations) was held on Thursday, September 14, 2023, at 7:00 p.m. as a public meeting in the 

John Weichsel Municipal Center Public Assembly Room, 200 North Main Street, Southington, 

Connecticut with an Executive Session preceding at 6:30 p.m. 

 

1. CALL TO ORDER 

 

Mrs. Colleen Clark, Chairperson, called the meeting to order at 6:27 p.m.  

 

Board members present:  Mrs. Dawn Anastasio, Mr. Joseph Baczewski, Mrs. Terri 

Carmody, Mr. Sean Carson (arrived 6:36 p.m.), Mrs. Colleen Clark, Mr. David 

Derynoski, Mr. Zaya Oshana, Mr. Jasper Williams.  

Absent: Mr. James Chrzanowski 

Cabinet administrators present:  Mr. Steve Madancy, Superintendent of Schools; Mr. 

Frank Pepe, Assistant Superintendent  

  

2. EXECUTIVE SESSION – UNAFFILIATED COMPENSATION: TECHNOLOGY 

DEPARTMENT STAFF, DIRECTOR OF PUPIL SERVICES, SUBSTITUTE 

TEACHER 

 

MOTION: by Mr. Derynoski, seconded by Mr. Oshana:  

 

“Move to go into Executive Session, excluding the public and the press, for the 

purpose of discussing Unaffiliated Compensation for Technology Department Staff, 

Director of Pupil Personnel Services and Substitute Teacher, and upon conclusion 

reconvene to public session.” 

 

Motion carried unanimously by voice vote. 

  

Mrs. Clark ended the Executive Session at 6:50 p.m.  

The Regular Board meeting was reconvened at 7:02 p.m. 

 

3. RECONVENE MEETING – REGULAR SESSION  

 

Board members present:  Mrs. Dawn Anastasio, Mr. Joseph Baczewski, Mrs. Terri 

Carmody, Mr. Sean Carson, Mrs. Colleen Clark, Mr. David Derynoski, Mr. Zaya Oshana, 

Mr. Jasper Williams. Absent: Mr. James Chrzanowski 

The minutes presented within this document provide a summary of the discussion that took place at the 

Board of Education meeting. For the complete discussion of the agenda items, please view the video of 

the Board meeting on our website at www.southingtonschools.org. These minutes are considered a draft 

until approved at the following regular Board of Education meeting. 

http://www.southingtonschools.org/
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Cabinet administrators present: Mr. Steven Madancy, Superintendent of Schools; Mr. 

Frank Pepe, Assistant Superintendent; Mrs. Jennifer Mellitt, Director of Business & 

Finance; Ms. Rebecca Cavallaro, Director of Pupil Personnel Services 

 Student Representatives present: Uptej Singh, Chelsey Arduini, Akari Win 

 

4. PLEDGE OF ALLEGIANCE & MOMENT OF SILENCE 

 

The Student Representatives led in reciting the Pledge of Allegiance. 

 

Mrs. Clark called for a moment of silence in memory of Priscilla Kolpak who passed away 

on August 22, 2023. She began her career as a school aide in 1978 and worked for the Southington 

Public Schools until her retirement in December of 2009. 

 

5. APPROVAL OF MINUTES 

 

a. June 8, 2023 

 

MOTION: by Mrs. Carmody, seconded by Mr. Derynoski: 

 

“Move to approve the regular Board of Education Meeting Minutes of June 8, 2023, 

as submitted.” 

Motion carried unanimously by voice vote. 

 

b. June 29, 2023 Special Meeting 

 

MOTION: by Mrs. Carmody, seconded by Mr. Derynoski: 

 

“Move to approve the Special Board of Education Meeting Minutes of June 29, 2023, 

as submitted.” 

Motion carried unanimously by voice vote. 

 

c. August 17, 2023 Special Meeting 

 

MOTION: by Mrs. Carmody, seconded by Mr. Derynoski: 

 

“Move to approve the Special Board of Education Meeting Minutes of August 17, 

2023, as submitted.” 

Motion carried unanimously by voice vote. 

 

 

6. PUBLIC COMMUNICATIONS 

 

a. Communications from Student Board Representatives 

 

Uptej Singh reported on the following high school events:  Student survey to be 

conducted by the Student Representatives later in the year on the positive and negatives of the 

new Block Scheduling; Senior year kicked off with Senior Sunrise at 5:45 a.m. on August 29; 

Robotics; College Fair will be held September 19 from 6:15-7:45 p.m.; Unified Arts Program; 

FBLA National Convention competition during summer of 2023. 
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Chelsey Arduini gave the fall sports report to date for opening week for the high school 

Varsity Football, Field Hockey, Boys & Girls Cross Country, Girls Swim & Drive Team. The 

middle schools were holding fall sport team tryouts during the week. Many events during 

opening week were postponed due to the weather. 

 

Akari Win reported on the other schools in the district including South End Elementary 

participating in the One Book, One School Program. JFK Middle School held their open house, 

and a kickoff assembly, the fall sports season tryouts and practices were underway along with 

afterschool clubs, and other activities that could be found on the JFK website. JAD Middle 

School held their open house; the Sixth Grade Blue Team and Silver Teams attended a field trip 

to Camp Sloper for team building skills; over 200 students signed up for the JAD Leadership 

Program with training at Camp Sloper on Saturday. JAD held their Open House and was getting 

ready for their Alex’s Lemonade Stand at the Apple Harvest Festival. 

 

 Mr. Williams and Mr. Derynoski were looking forward to feedback on the Block 

Scheduling and requested to have Block Scheduling as an agenda item for follow-up as a mid-

year or quarterly update. 

 

Mr. Baczewski addressed the College Fair at the high school and questioned if any trades 

people were invited to do presentations. Mr. Madancy stated that the Career Fair was a separate 

event, which was highly successful in the past.  

 

b. Communications from Board Members  

 

Mr. Williams commented on the positive feedback that he received from parents on the 

start of school kick-off. Mr. Derynoski received questions regarding the effect of the Meriden 

New Britain Transportation bus strike on Southington. Mr. Madancy explained that there was no 

impact on Southington due to Meriden being a different bargaining unit. However, on the first 

day of school there are new bus drivers, new routes, parents taking photos that always cause 

delays. Mr. Derynoski received a complaint about the traffic jam at JAD Middle School in the 

morning at drop-off. Mrs. Clark thought that as time went on the traffic patterns would improve. 

Mr. Baczewski addressed the JAD Middle School open house that was well attended and always 

well organized and that as a Board member he was very proud.  

 

c. Communications from Administration  

 

1. Opening of School: Mr. Madancy stated that it was a smooth opening day this 

year and that he received 99% positive feedback. The only problem was due to 

the weather with the high heat and humidity index in the elementary schools 

resulting in weather-related closures. 

2. Summer Work Update: Mr. Madancy reported that Mr. Peter Romano, Director of 

Operations, Custodians, and the Maintenance Department worked hard all 

summer getting the schools ready for opening day. He noted that the schools were 

immaculate for the first day and thanked them for their efforts. Mr. Madancy will 

provide a comprehensive list of the school projects completed during the summer 

for the next meeting. 

3. Redistricting: Mr. Madancy explained that in November of 2023 they were not 

going to referendum on building/renovating Kelley, Flanders, Derynoski 

Elementary Schools and were pausing on redistricting. He noted that birth rates 

were higher in Southington than expected from the previous Enrollment Study. In 



Southington Board of Education Minutes – September 14, 2023 4 

 

 

 

addition, State Legislation passed changing the start age of a Kindergartner 

beginning in 2025. Mr. Madancy stated that this all needed to be factored into a 

new Enrollment Study for class size and building utilization. 

4. Plantsville Center 9/11 Memorial Service: Mr. Madancy stated that a Memorial 

Service and tribute to the heroes and the victims of 9/11 was held on September 

11 as a community event. He noted that many of the current students were not 

born on 9/11/2001 and did not understand the impact of that day.  

 

d. Communication from Public – Agenda Items Only 

 

There was no communication from the public. 

 

7. COMMITTEE REPORTS 

 

a. Finance Committee Meeting – September 11, 2023 

 

Mrs. Mellitt reported that the Finance Committee met and reviewed the Fiscal Year 2023 

Financial update that included total expenditures of $105,487,401 with an unexpended balance of 

$103,708. There was an expected encumbered unemployment liability of $17,342 for a former 

employee to be paid using the unexpended funds, which would bring the 2023 non-lapsing 

account balance to $86,366 (.08% of the budget per Mr. Oshana). It was pointed out that in the 

past, the non-lapsing account had a significant amount more funds than $86,366 and that is with 

a budget freeze put on supplies in December. Mrs. Mellitt reported that the committee discussed 

the FY’23 financial update for the Food Service Program. Revenues were generated through 

grant funding for the National School Lunch Program and the SMART fund provided for the 

2022-23 school year. Meals were provided free to all students this year until SMART funds ran 

out in early December. The SMART funds 2.0 iteration began March 1st. There was a net profit 

of $684,603 for FY’2022-2023. The Committee received an update on the Mobile Device 

Management 5-year Agreement and that Mr. Savage, Network Manager, was able to reduce the 

number of devices covered with the new five-year agreement resulting in a savings of $14,612 

from the original $24,452. Mrs. Mellitt announced that Mr. Kyle Fickel is the new Accounting 

Manager recently hired and is a Southington resident. Due to the retirement of Ms. Nya 

Welinsky, who was the Food Service Director for the district for many years, Ms. Nicole 

LeFebvre was hired as the new School Lunch Director. Mrs. Mellitt stated that she and Ms. 

Nicole Lefebvre were currently participating in a review of the School Lunch Program with state 

auditors who audit school districts every three years, which was postponed due to the pandemic. 

Mrs. Mellitt and Ms. Lefebvre have been attending workshops provided by the State School 

Nutrition Department to prepare for the review. 

 

Mrs. Clark questioned the number of families signing up for the Free & Reduced Lunch. 

Mrs. Mellitt explained the new program called STABLE and that the district received funding 

for the School Lunch Program for all students to receive Free Breakfast. Students who apply for 

Free or Reduced Lunches will receive both breakfast and lunch accordingly. Discussed was the 

MyPaymentsPlus software for families to pay for Lunches online, as well as by check. 

 

8. SUPERINTENDENT’S REPORT 

 

a. Personnel Report      

 

MOTION: by Mrs. Carmody, seconded by Mr. Baczewski: 
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“Move to approve the Personnel Report, as presented by administration.”  

 

Mr. Derynoski noted that Mr. Rit Campbell, AV Technology Analyst for the Southington 

Public Schools for 25 years, was on the Personnel Report under retirements.  

 

Motion carried unanimously by voice vote. 

 

9. OLD BUSINESS 

 

a. Town Government Communications 

 

There was no Town Government Communication. 

 

10. NEW BUSINESS 

 

a. Summer School Update 

 

Mr. Tom Hinman, Director of Summer School Programming K-12, gave a PowerPoint 

presentation regarding the Southington Summer Academy.  He recognized the teams of teachers 

along with Mrs. Zappone and Mrs. Lawlor who made it successful. He addressed streamlining 

the program registration process, IEPs and 504s, timesheets, and tuition payments utilizing 

software programs. He highlighted the 2023 session dates and times for the K-5 Summer 

Academy, grades 6-8 Summer Academy, High School Credit Recovery and Enrichment 

programs. Mr. Hinman noted that the planning process starts in January/February and that grants 

were applied for but were denied. The sessions dates were July 3 through July 27, 2023. 

 

The Elementary K-5 Reading & Math Intervention classes for 103 Tier III students were 

held at DePaolo Middle School with eight teachers. The Elementary Enrichment classes had 27 

families participating. The middle school Grades 6-8 Reading & Math Intervention and Course 

Recovery for 19 students was held at Kennedy Middle School with four teachers. Mr. Hinman 

discussed the focus at length on Tier III students who needed intervention. The High School 

Academy for Grades 9-12 was held in collaboration and partnership with the Karen Smith 

Academy (KSA) 11 students for a total of 85 students enrolled in Credit Recovery with an 88% 

success rate. Mr. Hinman noted that the l1% failure rate was due to attendance. He addressed the 

courses offered with 11 teachers and other staff.  

 

In planning for the 2024 Summer School Academy, Mr. Hinman plans to address the 

enrollment timeline and get the information out for Enrichment & Remediation Programs before 

the other Summer Camps do. He addressed at length the ESSER (Elementary & Secondary 

School Emergency Relief) funds from the pandemic that had ended, tuition costs, support for 

families in need, teacher compensation, structural redesign, digital payment platform with 

MyPaymentPlus, adding more enrichment classes, and staff time and attendance. 

 

Mr. Carson questioned the ESSER pandemic stipends being removed for Summer School 

Academy teachers, recruiting teachers, contractual rates, tuition-based costs prior to COVID and 

staffing. Mr. Pepe explained that the original rate was back to the contractual rate, which was 

lower post-pandemic, and that an agreement was entered into last year at a mid-point between 

the pandemic (higher rate) and the contractual rates (lower) in order to attract quality teachers. 

Discussed were stipends for 2024 Summer School teachers and cost factors. Mr. Madancy stated 

that this would need continued review and discussion. 
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Mr. Carson also questioned the focus on Tier II and Tier III students, more insight on 

increasing elementary enrichment programs. Mr. Hinman explained in detail the intervention 

focus and his plans for improving the offering of Enrichment courses such as sending an email to 

staff who were interested in offering an enrichment program and the timing component. He 

explained that he was late in addressing the Enrichment programs for the 2023 Summer School. 

Mr. Williams questioned what the pre-COVID tuition rates were, which Mr. Hinman believed 

was over $200 per course but needed to confirm that. Mr. Baczewski questioned tuition costs and 

the difference between Tier II and Tier III (more intense intervention) students and offering to 

other students who could benefit from summer school programs, which was done in 2022, not 

2023. Mr. Madancy, in his budget process, will address Summer School Academy tuitions for 

2024. 

 

11. PUBLIC COMMUNICATIONS 

 

There was no public communication. 

 

12. ADJOURNMENT 

 

MOTION: by Mr. Derynoski, seconded by Mr. Oshana: 

 

 “Move to adjourn.”  

 

Motion carried unanimously by voice vote. 

 

The meeting adjourned at 8:05 p.m. 

 

Respectfully submitted, 

Linda Blanchard 
Recording Secretary 



Board of Education 

Administrative Report 

October 12, 2023 

 

 

1.  Redistricting-PTO Meetings 

2.  K starting age update 

3.  UELP program development 

4.  Science of Reading Update 

5.  DW Facilities Committee 
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Southington Public Schools 
Board of Education  

Southington, Connecticut 
Curriculum & Instruction Committee Meeting 

Friday, September 22, 2023 – 9:30 a.m. 
Technology Training Lab (Public Assembly Room)  

 
 Members Present:  Committee Chair - Dawn Anastasio, Terri Carmody  
 Absent: Jasper Williams  
 
Administration Present:  Assistant Superintendent - Frank Pepe, Director of 
Teaching & Learning for Secondary Education - Amy Zappone 
School Staff Present: Lisa Daigle, Southington High School Chemistry Teacher 
 
Meeting was called to order at 9:30 a.m. by Committee Chair Dawn Anastasio. 
 
Lisa Daigle, on behalf of Zachary Ouellette, presented revisions to the  SHS – 
Accelerated Physics course. Unit #3 – Momentum & Impulse which focuses on 
properties of matter and collisions.  Unit #4 – Work & Energy allows students to 
discover various forms of energy and energy transformation.  Unit #5 – Simple 
Harmonic Motion explores its namesake as a new type of motion to most. And 
finally, Unit #6 – Electrostatics and Circuits explores forces between charges, 
moving charges, and application of current and resistance. 
        
Lisa Daigle continued with three updated units within SHS – Accelerated General 
Chemistry course.  The first, Unit #3 – Matter & Energy Changes, focuses on 
classifying and balancing chemical equations and predicting products with known 
reactants.  The second unit reviewed was Unit #4 – Gas Law & Kinetics.  In this unit 
students focus on Kinetic Molecular Theory and Gas Laws.  The third and final unit 
presented was Unit #5 – Flint Water Crisis in which students focus on components of 
a solution, solubility curves, molarity, and molarity calculations.  
 
Jennifer Discenza, Head of Counseling, presented a Middle School Needs 
Assessment.  This assessment will inform support staff in each middle school of 
potential topics for group discussions throughout the year.  Student participation in 
groups is only permitted with parent permission.  Committee members unanimously 
agreed to forward the above items to the full Board for review.  

Meeting was adjourned at 10:05 a.m. 

Respectfully Submitted, 

 

Frank Pepe 



   

 

BOARD OF EDUCATION 

SOUTHINGTON, CONNECTICUT 

 
 

Informational Only   Board Meeting Date  October 2023  

Decision Requested  X  Agenda Code  8 a  
 

AGENDA REPORTING FORM 
 

Agenda Topic: Personnel Report  
 

Summary of Issue: This Personnel Report includes appointments, resignations, retirements, and transfers for 

certified and classified personnel for the 2023-2024 school year. This report includes activity for the month of 

September 2023.  

 

Background:  The human resource department provides the Board of Education with a monthly update of  

personnel additions/reductions/changes.  

 

Alternative Strategies:   
 

 

Cost (if applicable):  N/A  Funding Source:  Board of Education  
 
 

Beginning Date of Program or Project:     N/A  
 
 

Ending Date of Program or Project: N/A 

 

Recommendation or Comment: Recommend that the Board of Education approve the Personnel Report as 

submitted by the human resource department.  

 

 

 

 

                
 Signature of Staff Member Submitting Report 

 

 

 

          
 Signature of Superintendent 

 
 

Included: 

Personnel Report   
Agenda – October 2023 



Personnel Report    

September 2023 

 

2021 2021 

 

 2021 

 

 

 

 

021 

 2021 

 

2020ctober 2020 

 2020 

 

20202020 

 

 

  

   

 
APPOINTMENTS 

 NAME POSITION SCHOOL FTE EFFECTIVE DEGREE SALARY 
CLASS Adkins, Matthew Paraeducator, FT, TLC SHS 1.0 10-17-2023 N/A $19.59 
CERT Blackwood, Bethany Biology Teacher SHS 1.0 10-31-2023 6th $100,986 
CERT Brady, Erika Special Education Teacher JAD 1.0 10-10-2023 MA $89,000 
CLASS Buzzell, Adam Evening Custodian, PT SHS 0.49 10-10-2023 N/A $16.38 
CERT Calvo, Jennifer School Psychologist SEES 1.0 10-16-2023 6th + 30 $101,600 
CLASS Cross, Aneesa Paraeducator, FT KES 1.0 10-11-2023 N/A $18.36 
CLASS Cruz, David Evening Custodian, PT SHS 0.49 10-16-2023 N/A $16.38 
CLASS Grabowski, Keith Security Attendant, PT SHS 0.47 10-2-2023 N/A $20.44 
CLASS Lindstrom, Ben Evening Custodian, PT SHS 0.49 10-16-2023 N/A $16.38 
CLASS Santee, Ashley ABA Therapist, FT, SLC HES 1.0 10-16-2023 N/A $19.59 
CLASS St. John, Teresa Paraeducator, Pre-K, PT SES 0.38 10-10-2023 N/A $18.36 

 
RESIGNATIONS/RETIREMENTS 

 NAME POSITION SCHOOL EFFECTIVE YRS RET/RES 
CLASS Cannatelli, Anthony Custodian, PT MC 10-2-2023 2 RESIGN 
CLASS Cordova, RaeAnne Paraeducator, FT JAD 10-2-2023 2 mo. RESIGN 
CLASS Griffin, Carla Paraeducator, FT, SLC HES 9-18-2023 10 RESIGN 
CLASS James, Cameron Custodian, PT SHS 9-22-2023 8 mo. RESIGN 
CLASS Kwolek, Ryan Custodian, PT FES 10-9-2023 10 RESIGN 
CLASS Melnyk, Mary Registered Nurse, FT JAD 9-21-2023 1.5 RESIGN 
CLASS Meneo, Anthony Paraeducator, FT, TLC HES 10-7-2023 4 RESIGN 
CLASS Nattrass, Jeffrey Security Attendant, PT SHS 9-29-2023 3.5 RESIGN 
CERT Ottochian, Scott Health & Physical Ed. Teacher SHS 6-30-2024 30 RETIRE 
CLASS Oquendo, Luz EL Tutor, FT DES/OES 9-18-2023 1 mo. RESIGN 
CLASS Stark, Melissa ABA Therapist, FT, SLC HES 9-18-2023 2 RESIGN 
CLASS Schmutz, Silvia Custodian, PT SHS 9-11-2023 1 RESIGN 
CLASS Tresselt, Stephanie Paraeducator, FT SHS 10-19-2023 1 RESIGN 
CLASS Turek, Caroline Paraeducator, FT DES 7-1-2024 27 RETIRE 
CERT Verderame, Janice Principal DES 8-31-2024 35 RETIRE 
CERT Walsh, Jeanne Special Education Teacher DES 7-1-2024 31 RETIRE 

 

ASSIGNMENT CHANGE 
 FROM (PREVIOUS ASSIGN) TO (NEW ASSIGN)  

NAME POSITION/SCHOOL FTE POSITION/SCHOOL FTE EFFECTIVE 
Berk-Pocock, Stephanie Paraeducator, KES 1.0 Paraeducator, HES 1.0 9-18-2023 

 
 
TRANSFERS 
 FROM (PREVIOUS ASSIGN) TO (NEW ASSIGN)  

CERT NAME POSITION/SCHOOL FTE POSITION/SCHOOL FTE EFFECTIVE 

None to report  

 
  
 
 
 
 



Personnel Report    

September 2023 

 

2021 2021 

 

 2021 

 

 

 

 

021 

 2021 

 

2020ctober 2020 

 2020 

 

20202020 

 

 

  

   

   STIPENDS 
COACHING 
Resignations/Non-Renewals 
Sporbert, Marilyn Assistant Gymnastics Coach SHS RESIGN 
 
Appointments 
Blitz, Deborah Asst. Cross Country Coach JFK STIPEND 
Dietz, Jack Girls’ Volleyball Coach JAD STIPEND 
Kavanaugh, Megan Asst. Girls’ Soccer Coach SHS STIPEND 
    
 

OTHER 

Resignations/Non-Renewals 
Samarotto, Tammy Yearbook Advisor JAD RESIGN 

 

Appointments 
Bartoletti, Vincent World Language Honor Society Advisor SHS STIPEND 
Cody, Pamela Unified Sports Site Coordinator JAD STIPEND 
Garfinkel, David Key Club Advisor SHS STIPEND 
McAloon, Jill Special Education Dept. Leader SHS STIPEND 
Miller, David Unified Sports Site Coordinator JAD STIPEND 
Miller, Khandis Unified Sports Site Coordinator JFK STIPEND 
Phelps, Jessica Emblem Advisor SHS STIPEND 
Reardon, Brian Special Education Asst. Dept. Leader SHS STIPEND 
Yanosy, Alexis Junior Class Advisor SHS STIPEND 
 



BOARD OF EDUCATION 
SOUTHINGTON, CONNECTICUT 

Informational Only         Board Meeting Date October 12, 2023  

Decision Requested       X Agenda Code     9 b. 

AGENDA REPORTING FORM 

Agenda Topic:    ConEd Battery Storage Project 

Summary of Issue:  The Town of Southington is considering entering into an agreement with 
RWE to lease property at Joseph A. DePaolo and John F. Kennedy Middle Schools for a battery 
storage  system. 

Background:   N/A 

Alternative Strategies:   N/A 

Cost (if applicable):        N/A Funding Source: N/A 

Beginning Date of Program or Project:  TBD        

Ending Date of Program or Project:          TBD 

Recommendation or Comment:       Move that the Board of Education approve moving  
forward with the concept of the RWE property lease for the battery storage system at Joseph A 
DePaolo and John F. Kennedy Middle Schools to be considered by the Town Council. 

     Signature of Superintendent of Schools 



Southington Public Schools
Multilingual Department 

2023-2024



Department Staff- Non-certified

● 5 Full Time/1 Part Time ML(Multilingual) Tutors - Paraprofessional 
contract

● Primary Responsibilities:
- Push into classes to support students with limited language skills
- Help teachers to modify work
- Pull students to work on language skills
- Assist department by filing, screening and testing to meet state deadlines 



TESOL Certified Staff

3 Certified Staff Members: Diana Hunter, Beth Hosmer,  Patricia Pettit

ML Staff Assignments

● Primary Responsibilities:
- Oversee the ML tutors and support with planning and management 
- Provide language instruction to students with limited English language 

skills
- Attend PPTs and academic planning meetings in assigned schools
- Support teachers in classrooms with modifying and planning  for students 

to ensure their success in the classroom

https://docs.google.com/document/d/1Pt_gB9h5M26_MLlBS3ZrPdtnHTXnW9yuNRYk1EscQPw/edit


Numbers of MLs in District

● 2019-2021: 125-145 MLs in district
● 2022-2023: 190 in district by June
● 2023-2024: 216 in the district

*  Many students are at a level 1-2 English proficiency.  The need for 
support is high!



State Requirements

● All MLs must be identified in PSIS by October 1st (screening K-12)
● Notification of Service - August/September
● Dually Identified Students - accommodations for SBA, NGSS, CT School 

Day, CAAELP (CT Alternative Assessment for English Language 
Proficiency)

● LAS Links Administration - January 2nd-March 1st
● Filing LAS Links Results/share with staff and students
● Home Proficiency Reports shared with parents (May/June)



Translation Support

● Language Line - Language Line: Directions and Uses
● SPS Staff Interpretation Volunteers:

SPS Staff Interpretation Volunteers

● CREC- Contact Lynn Oliveira for the form
- PPTs, special planning meetings

https://docs.google.com/document/d/1CkGLoHZNbbx10B6ni61OUZoZeTfiXF_K3wJm5MPMyz8/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1cBogeTAOJB8ZBqaFDqJ_qLXKQFae76NQZc8OoPjOQ5g/edit?usp=sharing


Family Support 

● Meetings with Families:
- Use Language Line to set up a time that works best for the necessary staff member.  Be 

sure to communicate with your TESOL staff member so they can be present.
● Parent Square- Ensure family knows how to change the language.  Contact Simone for 

more information.



More Information

● State Page for ELs - EL Page
● EL Guidelines for Administrators
● CELP Standards

https://portal.ct.gov/SDE/English-Learners/English-Learners
https://portal.ct.gov/-/media/SDE/English-Learners/EL_AdminGuidelines.pdf
https://portal.ct.gov/SDE/English-Learners/English-Learners/CELP-Standards


BOARD OF EDUCATION 
SOUTHINGTON, CONNECTICUT 

 
Informational Only                         Board Meeting Date     October 12, 2023  
         
Decision Requested       X           Agenda Code            10 b.     
 
 

AGENDA REPORTING FORM 
 
 
Agenda Topic:          STEAP Matching Funds                    
 
 
Summary of Issue:  The Board of Education is looking to approve the reallocation of funds  
from the Operating Budget or existing Non-lapsing funds to Matching Funds as identified in the 
recently submitted STEAP Grant.          
 
Background:                        N/A         
 
Alternative Strategies:               N/A         
                                                                                                                                      
Cost (if applicable):        206,000                         Funding Source:        Operating Budget 
                 
  
Beginning Date of Program or Project:          TBD                
 
Ending Date of Program or Project:          TBD        
   
Recommendation or Comment:       Move that the Board of Education approve the reallocation 
of $206,000 from the Operating Budget or existing Non-lapsing funds to Matching Funds as 
identified in the recently submitted STEAP Grant as recommended by the administration.   
                                                 
  
     
                  
                             

    
            
             Signature of Superintendent of Schools 
 
 



BOARD OF EDUCATION 

SOUTHINGTON, CONNECTICUT 

Informational Only X  Board Meeting Date   October 12, 2023 

Decision Requested Agenda Code      10 c. 

AGENDA REPORTING FORM 

Agenda Topic:  SHS – Accelerated Physics – Unit #3 – Momentum & Impulse – First Reading.

Summary of Issue:  The Curriculum & Instruction Committee has reviewed the SHS – 

Accelerated Physics – Unit #3 – Momentum & Impulse.

Background: 

Alternative Strategies:  N/A  

Cost (if applicable): N/A    Funding Source: N/A 

Beginning Date of Program or Project:  N/A 

Ending Date of Program or Project:  N/A 

Recommendation or Comment: The Board of Education Curriculum & Instruction Committee  

is bringing the SHS – Accelerated Physics – Unit #3 – Momentum & Impulse to the full Board for

a First Reading. 

Signature of Staff Member Submitting Report 

Signature of Superintendent of Schools 

Titles of Attachments: 

1. Course Proposal



UNIT 3: Momentum

Unit Documents:

Unit Notes ; Unit Launch ; Summary Table ; TIPERs & Engagement Points ; Quiz 1; Summative

Unit Overview

Unit Title: Unit 3: Momentum & Impulse

Teacher: Ouellette

Grade
Level/Course:

11-12 (Accelerated Physics)

Length/Dates: ~ 14 (88 minute) instructional periods

Unit Summary:
2-4 sentences describing
the main ideas, content
and skills of the unit.

Students discover properties of matter in motion, which defines momentum. An emphasis is placed on collisions.
Students investigate the momentum of massive objects in motion or at rest before and after a collision. Students
first encounter the idea of conservation, which plays an important role throughout other units of study. Students
build a device to protect a fragile payload.
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Standard Bundles

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. [Clarification Statement: Emphasis is on the quantitative conservation of momentum in interactions and the qualitative
meaning of this principle.] [Assessment Boundary: Assessment is limited to systems of two macroscopic bodies moving in one dimension.]

● HS-PS2-3 Apply science and engineering ideas to design, evaluate, and refine a device that minimizes the force on a macroscopic object during
a collision.* [Clarification Statement: Examples of evaluation and refinement could include determining the success of the device at protecting an
object from damage and modifying the design to improve it. Examples of a device could include a football helmet or a parachute.] [Assessment
Boundary: Assessment is limited to qualitative evaluations and/or algebraic manipulations.]

SEP Implications DCI Implications CCC Implications

Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or test solutions
to problems 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. (HS-PS2-5)

Constructing Explanations and Designing Solutions
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.

● Apply scientific ideas to solve a design problem, taking into account
possible unanticipated effects. (HS-PS2-3)

PS2.A: Forces and Motion
● Momentum is defined for a particular frame

of reference; it is the mass times the velocity
of the object. (HS-PS2-2)

● If a system interacts with objects outside
itself, the total momentum of the system
can change; however, any such change is
balanced by changes in the momentum of
objects outside the system.
(HS-PS2-2),(HS-PS2-3)

ETS1.A: Defining and Delimiting an Engineering
Problem

● Criteria and constraints also include
satisfying any requirements set by society,
such as taking issues of risk mitigation into
account, and they should be quantified to
the extent possible and stated in such a way
that one can tell if a given design meets
them. (secondary to HS-PS2-3)

ETS1.C: Optimizing the Design Solution
● Criteria may need to be broken down into

simpler ones that can be approached
systematically, and decisions about the
priority of certain criteria over others
(trade-offs) may be needed. (secondary to
HS-PS2-3)

Cause and Effect
● Empirical evidence is required to

differentiate between cause and
correlation and make claims about
specific causes and effects.
(HS-PS2-1),(HS-PS2-5)

● Systems can be designed to cause a
desired effect. (HS-PS2-3)

Systems and System Models
● When investigating or describing a

system, the boundaries and initial
conditions of the system need to be
defined. (HS-PS2-2)
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Transfer Goals (Vision of the Graduate)
List the long-term and/or school-wide independent student behaviors that this unit will address.
Transdisciplinary Goal:

Critical Thinking Transdisciplinary Goal:
Students inquire, identify, and ethically solve real-world problems through reasoning and a reflection on the challenges and benefits of the
process and/or solution(s).
Creativity/Innovation Transdisciplinary Goal:
Students work creatively to design and refine implementation of ideas by taking risks, persevering, and exploring possibilities.

Explore Anchoring Phenomenon: Bennu and the DART Mission
Attempt to Make Sense: Impulse and Momentum Investigation ; Conservation of Momentum Investigation
Identify Related Phenomena: Egg Drop, Seatbelts, Airbags and Crumple Zone Readings and Investigation
Develop Potential Student Questions/Observations:

● What options do we have in stopping an asteroid?
● Can we watch those movies?
● Is NASA doing it?
● We should blow it up.
● We need to deflect/change the motion of the asteroid.
● We should apply a force and cause acceleration

Preconceptions:
● Students have little intuition for the idea of an impulse
● Momentum is often thought of as being synonymous with inertia
● Difficulty distinguishing between p and ∆p
● Thinking of “before” and “after” an interaction
● Impulse causes momentum
● Signs of p and J. Students see momentum as an inherently positive quantity similar to mass and speed.

Sample Student Explanation:

We should blow Bennu up into a bunch of little pieces or hit it really hard to knock it off course.
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Momentum Bundle

Day(s) Target Question(s) Lesson-level
phenomenon

Activities &
Assessments

What Students Will Learn/Expected Outcome
(Knowledge and Skills)

1
How can humanity
protect itself from

an asteroid?

Anchoring
Phenomenon

Launch

● Unit 4 Phenomenon
Launch

DCI: HS-PS2-2

SEP: Asking questions and defining problems.
● I can ask questions that arise from careful observation of

phenomenon, or unexpected results, to clarify and/or seek
additional information.

● I can evaluate a question to determine if it is testable and
relevant.

CCC: Systems and System Models
● I can investigate or analyze a system by defining its boundaries

and initial conditions, as well as its inputs and outputs
● I can use models (e.g., physical, mathematical, computer

models) to simulate the flow of energy, matter, and interactions
within and between systems at different scales.

Learning Targets:
● I can identify and describe the momentum of each object in the

system as the product of its mass and its velocity, p = mv, using
the mathematical representations.

Connection to Anchoring Phenomenon:
N/A

What’s next?
Students are familiar with forces and motion at this point. How can we
apply previous learning to the anchoring phenomenon?

2 - 8

How can force
change the motion
of an object via a

collision?

Impulse-Momentum
Theorem

● Impulse and
Momentum
Investigation

● Summary Table
● Notes/Examples
● Impulse and

Momentum Problem
Set

DCI: HS-PS2-2

SEP: Planning and Carrying Out Investigations
● I can 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)

● I can select appropriate tools to collect, record, analyze, and
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evaluate data.
● I can make directional hypotheses that specify what happens

to a dependent variable when an independent variable is
manipulated.

CCC: Cause and Effect
● I can use empirical evidence to differentiate between cause

and correlation and make claims about specific causes and
effects.

Learning Targets:
● I can identify and describe the momentum of each object in the

system as the product of its mass and its velocity, p = mv, using
the mathematical representations.

● I can use mathematical representations to support the claim
that the total momentum of a system is changed when an
external force acts on the system

Connection to Anchoring Phenomenon:
A net force acting on an object for some amount of time can change
that object’s momentum. If we want to change the momentum (motion)
of an asteroid, we need to provide an impulse. We can hit it very hard
very quickly or hit it with a smaller force over a longer period of time.
This corresponds to some of the various ways we can deal with an
asteroid, like a kinetic impact or a solar sail.

What’s next?
External net forces cause changes in momentum. What happens when
no net force acts on a system?

9 - 12

What happens
when no external
forces act on a
system with
momentum?

Conservation of
Linear Momentum

● Conservation of
Momentum
Investigation

● Momentum
Conservation Problem
Set

● Bennu Anchoring
Phenomenon Problem

● Impulse and
Conservation of
Momentum Quiz

DCI: HS-PS2-2

SEP: Using Mathematics and Computational Thinking
● I can use mathematical representations of phenomena to

describe explanations

CCC: Systems and System Models
● When investigating or describing a system, the boundaries and

initial conditions of the system need to be defined.

Learning Targets:
● I can analyze the total momentum of a system and support the

claim that the initial momentum of a system is equal to the
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final momentum of a system if that system experiences no
external net force.

Connection to Anchoring Phenomenon:
Bennu’s momentum will remain constant (conserved) if there is no
external impulse. A collision with Earth would be a perfectly inelastic
collision, and momentum would be conserved as long as no external
impulses are applied. Momentum is also conserved in the explosion
(nuclear) option.

We also carry out a problem around Bennu with a kinetic impact
approach and decide if we’ve done enough to knock Bennu off course.

What’s next?
How can we use our understanding of impulse and momentum to
design safety features for cars?

13 - 15

How can we make
cars/driving safer
by understanding
momentum?

Car/Driver Safety

● Seatbelts, Airbags
and Crumple Zone
Readings and
Investigation

● Blueprint Discussion
● Egg Drop
Performance Task

DCI: HS-PS2-3

SEP: Constructing Explanations and Defining Solutions
● I can apply scientific ideas to solve a design problem, taking

into account possible unanticipated effects.

CCC: Cause and Effect
● Systems can be designed to cause a desired effect.

Connection to Anchoring Phenomenon:
Seatbelts and crumple zones are engineered to help passengers
undergo a safer change in momentum by increasing the time of
collision and thus decreasing the amount of force acting on the
passenger. Seatbelts act as an external force, which allows a person to
not continue to move with their initial momentum.

Learning Targets:
● I can conduct a literature review of common safety devices and

evaluate their effectiveness
● I can incorporate physics principles into my design process.

What’s next?
Now that we understand why seatbelts, airbags, and crumple zones are
important, can we engineer a device to protect a payload using material
restraints?
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16 - 24
How can we

engineer devices to
protect a payload?

Egg Drop Egg Drop Performance Task

DCI: HS-PS2-3

SEP: Constructing Explanations and Defining Solutions
● I can apply scientific ideas to solve a design problem, taking

into account possible unanticipated effects.

CCC: Cause and Effect
● Systems can be designed to cause a desired effect.

Learning Targets:
● I can conduct a literature review of common safety devices and

evaluate their effectiveness.
● I can describe the scientific rationale for choice of materials

and for the structure of my device.
● I can design a device that minimizes the forces acting on an

object during a collision

Connection to Anchoring Phenomenon:
Seatbelts and crumple zones are engineered to help passengers
undergo a safer change in momentum by increasing the time of
collision and thus decreasing the amount of force acting on the
passenger. Seatbelts act as an external force, which allows a person to
not continue to move with their initial momentum.

What’s next?
Unit review and assessment

25 - 27 Momentum Problem Set
Momentum Exam
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Evaluative Criteria
Performance Statements (PS2-2, PS2-3)
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Accelerated Physics:
Unit 3: Momentum and 
Impulse Unit



Unit Overview

▸ Students discover properties of matter in motion, 
which defines momentum. An emphasis is placed on 
collisions. 

▸ Students investigate the momentum of massive 
objects in motion or at rest before and after a 
collision. 

▸ Students first encounter the idea of conservation, 
which plays an important role throughout other units 
of study. 

▸ Students build a device to protect a fragile payload.2



Performance Expectations

3



Anchoring 
Phenomenon

Bennu and the 
DART Mission

4
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Culminating Performance Task
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UNIT 4: Energy

Unit Documents:

Unit Notes ; Summary Table ; TIPERs & Engagement Points ; Quiz 1 ; Summative

Unit Overview

Unit Title: Unit 4: Work & Energy

Teacher: Ouellette

Grade
Level/Course:

11-12 (Accelerated Physics)

Length/Dates: ~ 17 (88 min) instructional periods

Unit Summary:
2-4 sentences describing
the main ideas, content
and skills of the unit.

Students discover various forms of energy and its transformations throughout a physical process. An emphasis is
placed on energy systems and the transformation of energy into, out of, or within a system. Students investigate
Students build on their understanding of conservation, this time with conservation of energy. Students use energy
diagrams to help structure conservation of energy equations.
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Standard Bundles

Performance Expectations

● HS-PS3-1 Create a computational model to 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. [Clarification Statement: Emphasis is on explaining the meaning of
mathematical expressions used in the model.] [Assessment Boundary: Assessment is limited to basic algebraic expressions or computations; to
systems of two or three components; and to thermal energy, kinetic energy, and/or the energies in gravitational, magnetic, or electric fields.]

● 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 motion of particles (objects) and energy associated with the relative positions of particles (objects). [Clarification Statement:
Examples of phenomena at the macroscopic scale could include the conversion of kinetic energy to thermal energy, the energy stored due to position
of an object above the earth, and the energy stored between two electrically-charged plates. Examples of models could include diagrams, drawings,
descriptions, and computer simulations.]

SEP Implications DCI Implications CCC Implications

Using Mathematics and Computational Thinking
Mathematical and computational thinking at the 9–12 level builds on K–8 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.

● Create a computational model or simulation of a phenomenon,
designed device, process, or system. (HS-PS3-1)

Developing and Using Models
Modeling in 9–12 builds on K–8 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 use a model based on evidence to illustrate the
relationships between systems or between components of a system.
(HS-PS3-2)

PS3.A: Definitions of Energy
● Energy is a quantitative property of a

system that depends on the motion and
interactions of matter and radiation within
that system. That there is a single quantity
called energy is due to the fact that a
system’s total energy is conserved, even as,
within the system, energy is continually
transferred from one object to another and
between its various possible forms.
(HS-PS3-1),(HS-PS3-2)

● At the macroscopic scale, energy manifests
itself in multiple ways, such as in motion,
sound, light, and thermal energy.
(HS-PS3-2)

● These relationships are better understood at
the microscopic scale, at which all of the
different manifestations of energy can be
modeled as a combination of energy
associated with the motion of particles and
energy associated with the configuration
(relative position of the particles). In some
cases the relative position energy can be
thought of as stored in fields (which mediate
interactions between particles). This last
concept includes radiation, a phenomenon
in which energy stored in fields moves

Systems and System Models
● Models can be used to predict the

behavior of a system, but these
predictions have limited precision
and reliability due to the
assumptions and approximations
inherent in models. (HS-PS3-1)

Energy and Matter
● Energy cannot be created or

destroyed—only moves between
one place and another place,
between objects and/or fields, or
between systems. (HS-PS3-2)
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across space. (HS-PS3-2)

PS3.B: Conservation of Energy and Energy
Transfer

● Conservation of energy means that the
total change of energy in any system is
always equal to the total energy
transferred into or out of the system.
(HS-PS3-1)

● Energy cannot be created or destroyed,
but it can be transported from one place
to another and transferred between
systems. (HS-PS3-1)

● Mathematical expressions, which
quantify how the stored energy in a
system depends on its configuration
(e.g. relative positions of charged
particles, compression of a spring) and
how kinetic energy depends on mass
and speed, allow the concept of
conservation of energy to be used to
predict and describe system behavior.
(HS-PS3-1)

● The availability of energy limits what can
occur in any system. (HS-PS3-1)
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Transfer Goals (Vision of the Graduate)
List the long-term and/or school-wide independent student behaviors that this unit will address.
Collaboration Transdisciplinary Goal:

Students flexibly and cooperatively work with others in physical and virtual environments and assume shared responsibility for completing
a project or achieving a goal.

Explore Anchoring Phenomenon: Truck Pull ; 007 Bungee Jump
Attempt to Make Sense:Work Investigation ; Energy is Pain Notes ; Work-Kinetic Energy Investigation ;
Identify Related Phenomena: Energy Stations, Popper Toy
Develop Potential Student Questions/Observations:

● How hard are they pulling the truck?
● How fast do the trucks move?
● Are the trucks moving at a constant speed?
● How tall is the bungee dam?
● How fast are they moving before the bungee cord breaks their fall?

Preconceptions:
● Energy is not well defined
● Understanding energy can either be transferred to or from the system or transformed within the system
● Understanding that potential energy is an interaction between two objects
● Internal energy transfers

Sample Student Explanation:

The truck puller has to pull very hard to get the truck to move. The truck has kinetic energy. The bungee cord stretches to slow the jumper down.

Energy Unit Bundle
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Day(s) Target Question(s) Lesson-level
phenomenon

Activities &
Assessments

What Students Will Learn/Expected Outcome
(Knowledge and Skills)

1 - 4

How does an
external force

change the motion
of a system?

Work

● Work Investigation
● Anchoring

Phenomenon Launch
(in “Notes”, students
generate
observations and
questions)

● Practicing Work is
Hard Work

● Work and Motion
Investigation

● Summary Table
● Notes

DCI: HS-PS3-1

SEP: Using Mathematics and Computational Thinking
● I can create a computational model or simulation of a

phenomenon, designed device, process, or system. (HS-PS3-1)

CCC: Systems and System Models
● I can define the boundaries and initial conditions of a system.

(HS-PS3-1)

Learning Targets:
● I can determine the work done on an object by an external

force via an investigation
● I can describe how the work done on a system affects the

motion of a system.

Connection to Anchoring Phenomenon:
Truck pullers do work on the trucks. This causes the fire trucks to
move. When positive work is done on systems, systems speed up.
When negative work is done on systems, systems slow down.

What’s next?
What exactly is energy?

5 - 7 What is energy?

Various everyday
examples to explore
different types of

energy

● Energy is Pain Notes
● Name That Energy
● Follow-Up Form
● Everything You Need

to Know about
Energy Reading

● Energy Types
Problem Set

● Summary Table
● Notes

DCI: HS-PS3-2

SEP: Developing and Using Models
● I can develop and use a model based on evidence to illustrate

the relationships between systems or between components of
a system. (HS-PS3-2)

CCC: Energy and Matter
● I can describe why energy cannot be created or destroyed—only

moves between one place and another place, between objects
and/or fields, or between systems. (HS-PS3-2)

Learning Targets:
● I can describe the characteristics of kinetic, gravitational

potential, spring potential, and chemical potential energies
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Connection to Anchoring Phenomenon:
The trucks have kinetic energy when they are in motion. The truck
pullers have chemical potential energy from the food they ate
previously. Truck pullers also have kinetic energy as they move.

What’s next?
How is energy related to work?

8 - 12
How is work

related to energy? Work-Kinetic Energy
Theorem

● Work-Kinetic Energy
Investigation

● Work-Kinetic Energy
TIPERs

● Summary Table
● Notes

DCI: HS-PS3-2

SEP: Developing and Using Models
● I can develop and use a model based on evidence to illustrate

the relationships between systems or between components of
a system. (HS-PS3-2)

CCC: Energy and Matter
● I can describe why energy cannot be created or destroyed—only

moves between one place and another place, between objects
and/or fields, or between systems. (HS-PS3-2)

Learning Targets:
● I can relate the work done on a system to that system’s change

in kinetic energy

Connection to Anchoring Phenomenon:
The truck pullers do positive external work on the firetruck system and
thus the firetrucks gain kinetic energy (from rest). Chemical potential
energy stored in the truck puller is transferred into the firetruck system
in the form of kinetic energy.

What’s next?
What happens to a system’s energy when no external work is done on
the system?

13 - 16

How can we
visualize energy
transfers within

systems?

Why can’t energy
be created nor

Energy Stations

● Initial LOL Diagram
Practice

● Energy Stations and
LOL Diagrams

● Energy Station
Graphic Organizer

● LOL Diagrams and

DCI: HS-PS3-2

SEP: Developing and Using Models
● I can develop and use a model based on evidence to illustrate

the relationships between systems or between components of
a system. (HS-PS3-2)
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destroyed? Conservation of
Energy Equations

● Summary Table
● Notes
● Quiz 1

CCC: Energy and Matter
● I can describe why energy cannot be created or destroyed—only

moves between one place and another place, between objects
and/or fields, or between systems. (HS-PS3-2)

Learning Targets:
● I can diagram the conservation of mechanical energy
● I can create mathematical expressions that show energy

transfer within an open or closed energy system

Connection to Anchoring Phenomenon:
The energy of the fire truck-truck puller-road system is a closed system
where energy is constant.

What’s next?
The truck pull event is also about beating everyone to the finish line.
What does it mean to change the energy of the trucks the smallest
amount of time?

16 - 18 What does it mean
to be powerful?

Power of different
parts of body

● Power Investigation
● Summary Table
● Notes

DCI: HS-PS3-2

SEP: Developing and Using Models
● I can develop and use a model based on evidence to illustrate

the relationships between systems or between components of
a system. (HS-PS3-2)

CCC: Energy and Matter
● I can describe why energy cannot be created or destroyed—only

moves between one place and another place, between objects
and/or fields, or between systems. (HS-PS3-2)

Learning Targets:
● I can determine how powerful I am via an investigation.

Connection to Anchoring Phenomenon:
The truck puller who wins the competition is the most powerful in
terms of physics because power is the rate at which work (or change in
energy) is done on a system.

What’s next?
How many things can we find out about the truck pull phenomenon?

19 - 20 How can a person Truck pull ● Energy Goalless DCI: HS-PS3-2

June 2023

https://docs.google.com/document/d/1khlPj_L52gnxM_gvaR-rq6z6-7G3YgSfuLgsgQfE-QU/edit
https://docs.google.com/document/d/1khlPj_L52gnxM_gvaR-rq6z6-7G3YgSfuLgsgQfE-QU/edit
https://docs.google.com/document/d/1rOWvHnmgtobQGQedevLSuhZ_nHkMtCX2RrCUdILXDVM/edit?usp=sharing
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
https://docs.google.com/document/d/1p9NCNiFlFmr0FtLejCp8jtujdrMbMuW9lR9spkny1f0/edit
https://www.nextgenscience.org/pe/hs-ps3-2-energy
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
https://docs.google.com/document/d/10nwlzystQpmmJ6oEVEvBe342084_zUq6ujRQvyA6bZI/edit
https://www.nextgenscience.org/pe/hs-ps3-2-energy


move massive
objects?

Problem
● Gallery Walk SEP: Developing and Using Models

● I can develop and use a model based on evidence to illustrate
the relationships between systems or between components of
a system. (HS-PS3-2)

CCC: Energy and Matter
● I can describe why energy cannot be created or destroyed—only

moves between one place and another place, between objects
and/or fields, or between systems. (HS-PS3-2)

Learning Targets:
● I can use multiple representations to demonstrate my thinking

Connection to Anchoring Phenomenon:
Students solve as many physics problems tied to the anchoring
phenomenon as they can.

What’s next?
Now that we understand energy, what does this mean for collision
types in momentum?

21-22

How is energy
related to
momentum and
collisions?

Collision types and
kinetic energy

● Revisiting
Momentum with
Energy

● Summary Table
● Notes

DCI: HS-PS3-2

SEP: Developing and Using Models
● I can develop and use a model based on evidence to illustrate

the relationships between systems or between components of
a system. (HS-PS3-2)

CCC: Energy and Matter
● I can describe why energy cannot be created or destroyed—only

moves between one place and another place, between objects
and/or fields, or between systems. (HS-PS3-2)

Learning Targets:
● I can use kinetic energy to differentiate collision types

Connection to Anchoring Phenomenon:
N/A

What’s next?
What is spring potential energy all about?
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23 - 26

Why do bungee
cords allow us to
fall great distances
safely?

Hooke’s Law
007 Bungee Jump

● Spring Force
Investigation

● Summary Table
● Notes

DCI: HS-PS3-1

SEP: Using Mathematics and Computational Thinking
● I can create a computational model or simulation of a

phenomenon, designed device, process, or system. (HS-PS3-1)

CCC: Systems and System Models
● I can define the boundaries and initial conditions of a system.

(HS-PS3-1)

Learning Targets:
● I can plan and carry out an investigation to determine

relationships between variables

Connection to Anchoring Phenomenon:
007’s initial gravitational potential energy is transferred into kinetic
energy as they fall. As the bungee cord stretches, some energy is
stored in the cord in the form of spring potential energy. This slows
down 007 to a safe landing speed.

What’s next?
How can we use the principles of conservation of energy to determine
unknown properties of a system?

27 - 29

How can we use
energy
conservation to
determine a spring
constant?

Emoji popper toy ● Popper Performance
Task

DCI: HS-PS3-1

SEP: Using Mathematics and Computational Thinking
● I can create a computational model or simulation of a

phenomenon, designed device, process, or system. (HS-PS3-1)

CCC: Systems and System Models
● I can define the boundaries and initial conditions of a system.

(HS-PS3-1)

Learning Targets:
● I can use the conservation of energy to determine unknown

properties of a system

Connection to Anchoring Phenomenon:
N/A

What’s next?
Energy exam
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https://docs.google.com/document/d/1-9vusVzUDlQc3b8aWbUesumA3wEmELmL9mdvYD2v5ug/copy
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30 - 34 Exam Review
● Energy Grudgeball
● Energy Problem Set
● Energy Exam

DCI: HS-PS3-1

SEP: Using Mathematics and Computational Thinking
● I can create a computational model or simulation of a

phenomenon, designed device, process, or system. (HS-PS3-1)

CCC: Systems and System Models
● I can define the boundaries and initial conditions of a system.

(HS-PS3-1)

DCI: HS-PS3-2

SEP: Developing and Using Models
● I can develop and use a model based on evidence to illustrate

the relationships between systems or between components of
a system. (HS-PS3-2)

CCC: Energy and Matter
● I can describe why energy cannot be created or destroyed—only

moves between one place and another place, between objects
and/or fields, or between systems. (HS-PS3-2)

Evaluative Criteria
Performance Statements (PS3-1, PS3-2)
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Accelerated Physics:
Unit 4: Work and Energy Unit



Unit Overview

▸ Students discover various forms of energy and its 
transformations throughout a physical process. An emphasis 
is placed on energy systems and the transformation of energy 
into, out of, or within a system. 

▸ Students build on their understanding of conservation, this 
time with conservation of energy.

▸ Students use energy diagrams to help structure conservation 
of energy equations. 

▸ Students will also study how changes in energy can be made 
via work7



Performance Expectations

8



Anchoring 
Phenomenon

Truck Pull &
007 Bungee 

Jump
9

https://www.youtube.com/watch?v=mSvuHSqqGSw
https://www.youtube.com/watch?v=lujbMZ_VJ-E


Culminating Performance Task

10
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UNIT 5: Simple Harmonic Motion (SHM)

Unit Documents:

Unit Notes ; Summary Table ; TIPERs & Engagement Points ; Summative

Unit Overview

Unit Title: Unit 5: Simple Harmonic Motion (SHM)

Teacher: Ouellette

Grade
Level/Course:

11-12 (Accelerated Physics)

Length/Dates: ~ 10 (88 min) instructional periods

Unit Summary:
2-4 sentences describing
the main ideas, content
and skills of the unit.

Students encounter a new type of motion, simple harmonic motion, which describes some repetitive motion seen
in nature. Students apply the physics they have learned to this point to make sense of oscillating motion. Students
explore the kinematics, forces, momentum, and energy of two oscillating systems: the spring-mass system and a
pendulum. SHM serves as a bridge between mechanics and wave motion.
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https://docs.google.com/presentation/d/1AoxqT1gMXJ40bdtc9PwMcSWWZ-tHDqojI-VYeIreZwg/edit#slide=id.p
https://docs.google.com/document/d/1nMuqTnodIQLc2NK1N2y9GHvWrIe5Xe0O1OASrYbJ0Co/edit?usp=sharing
https://docs.google.com/presentation/d/14OloVm6CVjDfSFOtXr5elzBs49QdsYln-5dQIMv9mAY/edit#slide=id.g1e33567b6b2_0_210
https://docs.google.com/document/d/1Ld6Thh_oj42bZnaV6t6gg5-WLexBldtPeXZHDYXHB4U/edit


Standard Bundles

Performance Expectations

● 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. [Clarification Statement: Examples of data could include tables or graphs of position or velocity as a
function of time for objects subject to a net unbalanced force, such as a falling object, an object rolling down a ramp, or a moving object being pulled by
a constant force.] [Assessment Boundary: Assessment is limited to one-dimensional motion and to macroscopic objects moving at non-relativistic
speeds.]

SEP Implications DCI Implications CCC Implications

Analyzing and Interpreting Data
Analyzing data in 9-12 builds on K-8 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.

Using Mathematics and Computational Thinking
Mathematical and computational thinking at the 9–12 level builds
on K–8 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.

● Use mathematical representations of phenomena to
describe explanations.

PS2.A: Forces and Motion
● Newton’s Second Law accurately

predicts changes in the motion of
macroscopic objects.

Cause and Effect
● Empirical evidence is required to

differentiate between cause and
correlation and makes claims
about specific cause and effects

● Systems can be designed to
cause a desired effect.

Transfer Goals (Vision of the Graduate)
List the long-term and/or school-wide independent student behaviors that this unit will address.
Transdisciplinary Goal:

Critical Thinking Transdisciplinary Goal:
Students inquire, identify, and ethically solve real-world problems through reasoning and a reflection on the challenges and benefits of the
process and/or solution(s).

June 2023

https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS2-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.nap.edu/openbook.php?record_id=13165&page=131


Explore Anchoring Phenomenon: Russian Car Bounce ; Mesmerizing Pendulums
Attempt to Make Sense: Spring-Mass System Investigation, Period of a Pendulum Investigation
Identify Related Phenomena: Dancing Pendulums
Develop Potential Student Questions/Observations:

● The car bounces up and down because something is pushing on it
● There is something wrong with the car
● The potholes are making it bounce
● The pool balls are start with the same amplitude
● The pool balls have different periods
● The string lengths are different
● The mass of each pool ball is probably the same

Preconceptions:
● A significant fraction of students don’t really understand sines and cosines as oscillatory functions
● Many students don’t know the term sinusoidal function and think it refers only to the specific function sin(x)
● Understanding that sine and cosine functions are the same oscillatory function with different phase constants
● Small angle approximation
● Some new terminology

Sample Student Explanation:
The car bounces because there’s something wrong with it. This could be due to the springs (shock absorbers) not working properly. The car
bounces even when it is on a flat surface.

The pendulums move the way they do because each pendulum is set up slightly differently.

June 2023



SHM Unit Bundle

Day(s) Target Question(s) Lesson-level
phenomenon

Activities &
Assessments

What Students Will Learn/Expected Outcome
(Knowledge and Skills)

1
How can we model

motion that
repeats itself?

Russian Car Bounce
● SHM Unit Launch

DCI: HS-PS2-1

SEP: Asking Questions and Defining Problems
● I can ask questions that challenge the premise(s) of an

argument, the interpretation of a physical phenomenon, or the
suitability of a design.

CCC: Structure and Function
● I can investigate or design new systems or structures by

detailed examination of the properties of that system

Learning Targets:
● I can ask questions that challenge the premise(s) of an

argument, the interpretation of a physical phenomenon, or the
suitability of a design.

Connection to Anchoring Phenomenon:
N/A

What’s next?
How can we model the bouncing car?

2 - 7

How can we
describe the
physics of the
spring-mass
system?

Spring - Mass System

● Spring-Mass
System
Investigation

● Follow-up Form
● Energy of a

Spring-Mass
Investigation

● Notes
● Summary Table

DCI: HS-PS2-1

SEP: Planning and Carrying Out Investigations
● I can 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.

CCC: Cause and Effect
● I can use empirical evidence to differentiate between cause

and correlation and make claims about specific causes and
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https://docs.google.com/presentation/d/1AoxqT1gMXJ40bdtc9PwMcSWWZ-tHDqojI-VYeIreZwg/edit#slide=id.p
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https://forms.gle/TaNkozUvPG3ixGs76
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effects.

Learning Targets:
● I can carry out an investigation of an oscillating system to

determine its properties

Connection to Anchoring Phenomenon:
The car oscillates with a given period or frequency. The car can be
modeled as a spring-mass system. Plotting the motion of this
oscillation would look like a sine or cosine graph. The car experiences a
maximum vertical velocity, momentum, and kinetic energy at the
equilibrium point of the oscillation. The car experiences a maximum
restoring force and acceleration at the amplitude of its motion.

What’s next?
The repetitive motion of the car’s bounce is related to the period. How
can we find the period of a spring-mass system?

8 - 10

What factors affect
the period of a
spring-mass
system?

Spring-mass system

● Period of a
Spring-Mass
System
Investigation

● Notes
● Summary Table

DCI: HS-PS2-1

SEP: Planning and Carrying Out Investigations
● I can 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.

CCC: Cause and Effect
● I can use empirical evidence to differentiate between cause

and correlation and make claims about specific causes and
effects.

Connection to Anchoring Phenomenon:
The car’s period of oscillation and frequency of the bouncing depends
on the mass of the object and the value of the spring constant

What’s next?
What physics properties of our anchoring phenomenon could we solve
for and describe?
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11 - 12

How can we apply
our physics

knowledge to the
bouncing car?

● Russian
Bouncing Car

● SHM Goalless
Problem

DCI: HS-PS2-1

SEP: Developing and Using Models
● I can develop and use a model based on evidence to illustrate

the relationships between systems or between components of
a system.

CCC: Cause and Effect
● Systems can be designed to cause a desired effect.

Learning Targets:
● I can use multiple representations to analyze a system in

simple harmonic motion

Connection to Anchoring Phenomenon:
Students explore the physics of the anchoring phenomenon.

What’s next?
Are there other systems that can be considered to be in simple
harmonic motion?

13 - 15

How can we apply
our physics

knowledge to a
pendulum?

● Mesmerizing
Pendulums

● Period of a
Pendulum
Investigation

● Pendulum Problem
Set

● Notes
● Summary Table

DCI: HS-PS2-1

SEP: Planning and Carrying Out Investigations
● I can 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.

CCC: Cause and Effect
● I can use empirical evidence to differentiate between cause

and correlation and make claims about specific causes and
effects.

Learning Targets:
● I can carry out an investigation of an oscillating system to

determine its properties

Connection to Anchoring Phenomenon:
The pendulums move the way they do by affecting the period of each
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pendulum. For a simple pendulum released from a small angle, the
period only depends on the length of the pendulum and the local
gravitational field strength.

What’s next?
What are some applications of pendulums?

16

How can we
determine Earth’s
gravitational field
strength value

using a pendulum?

● Pendulum in
SHM

● Determining “g” with
a Pendulum
Performance Task

DCI: HS-PS2-1

SEP: Planning and Carrying Out Investigations
● I can 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.

CCC: Cause and Effect
● I can use empirical evidence to differentiate between cause

and correlation and make claims about specific causes and
effects.

Learning Targets:
● I can carry out an investigation of an oscillating system to

determine its properties

Connection to Anchoring Phenomenon:
A local value for gravitational field strength can be worked out if the
length and period of a simple pendulum is known.

What’s next?
What are some more applications of pendulums?

17 - 18

How can a
pendulum keep a
building upright in

a storm?

How can a
pendulum be made

to match the
tempo of a song?

● Tuned Mass
Dampers

● “Lights” that
match the
beat of a song

● How a Skyscraper
Stays Upright In a
Typhoon Reading

○ Tuned
Mass
Damper

● Dancing Pendulums

DCI: HS-PS2-1

SEP: Planning and Carrying Out Investigations
● I can 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
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accordingly.

CCC: Cause and Effect
● I can use empirical evidence to differentiate between cause

and correlation and make claims about specific causes and
effects.

Learning Targets:
● I can carry out an investigation of an oscillating system to

determine its properties

Connection to Anchoring Phenomenon:
N/A

What’s next?
Unit exam

19 - 20 Exam review
● SHM Grudgeball
● SHM Exam

Evaluative Criteria
Performance Statements (PS2-1)

June 2023
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Accelerated Physics:
Unit 5: Simple Harmonic 
Motion Unit



Unit Overview

▸ Students encounter a new type of motion, simple 
harmonic motion, which describes some repetitive 
motion seen in nature. 

▸ Students apply the physics they have learned to this 
point to make sense of oscillating motion. 

▸ Students explore the kinematics, forces, momentum, 
and energy of two oscillating systems: the 
spring-mass system and a pendulum. 

▸ SHM serves as a bridge between mechanics and 
wave motion.

12



Performance Expectations

13



Anchoring 
Phenomenon
Russian Car Bounce &

Mesmerizing 
Pendulums

14

https://drive.google.com/drive/u/0/folders/1MymUArY51mM1ZQol-ugdtGPDQcPoSKh9
https://www.youtube.com/watch?v=JsIgubUjTck


Culminating Performance Task
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BOARD OF EDUCATION 

SOUTHINGTON, CONNECTICUT 

Informational Only X  Board Meeting Date   October 12, 2023 

Decision Requested Agenda Code      10 f.. 

AGENDA REPORTING FORM 

Agenda Topic:  SHS – Accelerated Physics – Unit #6 – Electrostatics & Circuits – First Reading.

Summary of Issue:  The Curriculum & Instruction Committee has reviewed the SHS – 

Accelerated Physics – Unit #6 – Electrostatics & Circuits.

Background: 

Alternative Strategies:  N/A  

Cost (if applicable): N/A    Funding Source: N/A 

Beginning Date of Program or Project:  N/A 

Ending Date of Program or Project:  N/A 

Recommendation or Comment: The Board of Education Curriculum & Instruction Committee  

is bringing the SHS – Accelerated Physics – Unit #6 – Electrostatics & Circuits to the full Board

for a First Reading. 

Signature of Staff Member Submitting Report 

Signature of Superintendent of Schools 

Titles of Attachments: 

1. Course Proposal



UNIT 6: Electrostatics and Circuits

Unit Documents:

Unit Notes ; Summary Table ; Quiz

Unit Overview

Unit Title: Unit 6: Electrostatics and Circuits

Teacher: Ouellette

Grade
Level/Course:

11-12 (Accelerated Physics)

Length/Dates: 15 (88 min) class periods

Unit Summary:
2-4 sentences describing
the main ideas, content
and skills of the unit.

This unit is broken up into two parts: Electrostatics and Circuits. Students will learn about charge, forces between
charges, moving charge, and applications of current, resistance, and potential difference (voltage). Students will
construct basic circuits and investigate their properties. Students conclude the unit with investigating a solar
panel, its properties, and a performance task where they wire a “house.”

June 2023



Standard Bundles 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.
[Clarification Statement: Emphasis is on both quantitative and conceptual descriptions of gravitational and electric fields.] [Assessment Boundary: Assessment is limited to systems
with two objects.]

● 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. [Clarification Statement: Examples of models could include drawings, diagrams, and texts, such as drawings of what happens when two charges of opposite polarity are
near each other.] [Assessment Boundary: Assessment is limited to systems containing two objects.]

● HS-PS2-6. Communicate scientific and technical information about why the molecular-level structure is important in the functioning of designed materials.* [Clarification Statement:
Emphasis is on the attractive and repulsive forces that determine the functioning of the material. Examples could include why electrically conductive materials are often made of metal,
flexible but durable materials are made up of long chained molecules, and pharmaceuticals are designed to interact with specific receptors.] [Assessment Boundary: Assessment is
limited to provided molecular structures of specific designed materials.]

● HS-PS4-5. Communicate technical information about how some technological devices use the principles of wave behavior and wave interactions with matter to transmit and capture
information and energy.* [Clarification Statement: Examples could include solar cells capturing light and converting it to electricity; medical imaging; and communications
technology.] [Assessment Boundary: Assessments are limited to qualitative information. Assessments do not include band theory.]

SEP Implications DCI Implications CCC Implications

Using Mathematics and Computational Thinking
Mathematical and computational thinking at the 9–12 level builds on K–8 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.

● Use mathematical representations of phenomena to describe explanations.

Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or test solutions to problems 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.

Obtaining, Evaluating, and Communicating Information
Obtaining, evaluating, and communicating information in 9–12 builds on K–8 and progresses
to evaluating the validity and reliability of the claims, methods, and designs.

● Communicate scientific and technical information (e.g. about the process of
development and the design and performance of a proposed process or system)
in multiple formats (including orally, graphically, textually, and mathematically).

PS2.B: Types of Interactions
● Newton’s law of universal gravitation

and Coulomb’s law provide the
mathematical models to describe and
predict the effects of gravitational and
electrostatic forces between distant
objects.

● Forces at a distance are explained by
fields (gravitational, electric, and
magnetic) permeating space that can
transfer energy through space.
Magnets or electric currents cause
magnetic fields; electric charges or
changing magnetic fields cause
electric fields.

● Attraction and repulsion between
electric charges at the atomic scale
explain the structure, properties, and
transformations of matter, as well as
the contact forces between material
objects.

PS3.D: Energy in Chemical Processes
● Solar cells are human-made devices

that likewise capture the sun’s energy
and produce electrical energy.
(secondary)

Patterns
● Different patterns may be

observed at each of the scales
at which a system is studied
and can provide evidence for
causality in explanations of
phenomena.

Cause and Effect
● Empirical evidence is required

to differentiate between cause
and correlation and make
claims about specific causes
and effects.

Structure and Function
● Investigating or designing new

systems or structures requires
a detailed examination of the
properties of different
materials, the structures of
different components, and
connections of components to
reveal its function and/or solve
a problem.

June 2023
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Transfer Goals (Vision of the Graduate)
List the long-term and/or school-wide independent student behaviors that this unit will address.
Transdisciplinary Goal:

Creativity/Innovation Transdisciplinary Goal:
Students work creatively to design and refine implementation of ideas by taking risks, persevering, and exploring possibilities.

Explore Anchoring Phenomenon: Electrostatic Stations & How Do Solar Panels Work?
Attempt to Make Sense: Coulomb’s Law Investigation, Ohm’s Law Circuit, Resistors in Series and Parallel Investigation
Identify Related Phenomena: Coulomb’s Law, Ohm’s Law, Circuits
Develop Potential Student Questions/Observations:

● Do solar panels absorb the energy from the sun?
● Do solar panels reflect sun rays?
● What does a battery do?
● How can we get energy from the sun to a battery?
● Why is solar energy renewable and sustainable(ish)?
● Is getting solar energy with your house worth it?
● How do solar panels work?
● What is a solar panel made of?
● How effective/efficient are solar panels?
● How can we make solar panels better?

Preconceptions:
● Students do not distinguish between charge and current
● Students think of charge as a object rather than a property of matter
● Student’s don’t recognize charge conservation
● Most students think there is a fundamental reason that electrons have to be negative
● Most students think that a positively charged object has received an excess of protons
● A majority of students think that batteries are a source of constant current, delivering the same current to any circuit, rather than as voltage

sources
● Student’s don’t acquire a conceptual model of potential or potential difference
● Students are unable to relate the electric potential to the electric field
● Students do not differentiate between the concepts of current, voltage, energy, and power, it’s all “electricity”
● Students have no micro/macro understanding of circuits. They do not see any connection between macroscopic quantities, such as current

or resistance, and their previous study of charges, forces, and fields. To students, circuits are a subject entirely independent of electrostatics

June 2023



Electrostatics and Circuits Unit Bundle

Day(s) Target Question(s) Lesson-level
phenomenon

Activities &
Assessments

What Students Will Learn/Expected Outcome
(Knowledge and Skills)

1 -2 What is charge? Electrostatics

● Electrostatics and
Circuit Stations

● Station Graphic
Organizer

● Notes

DCI: HS-PS2-4
SEP: Planning and Conducting Investigations
CCC: Systems and System Models

Learning Targets:
● I can make observations of and ask questions about a physical

phenomenon to determine properties of charged systems

Connection to Anchoring Phenomenon:
Electrons (charge) flow in a photovoltaic cells, which are arranged to
make solar panels

What’s next?
We find that charges can be distributed in different ways, which lead to
repulsive or attractive interactions. These interactions cause
accelerations, and Newton’s laws suggest there must be a net force.
What’s up with the electrostatic force?

3 - 7

How can we
interact with

objects without
contact?

Coulomb’s Law

● Coulomb’s Law
Investigation

● Coulomb’s Law
Problem Set

● Electric Field
Investigation

● Notes
● Electrostatics Quiz

DCI: HS-PS2-4
SEP: Using Mathematics and Computational Thinking
CCC: Patterns

Learning Targets:
● I can conduct an investigation and analyze data to determine

the mathematical properties of the electrostatic force between
two charges

Connection to Anchoring Phenomenon:
A charge produces an electric field. Fields model non-contact
interactions between charges.

What’s next?
Electrostatics is the study of charges when they are not in motion.
Coulomb’s Law describes the force charges exert onto one another.
What is moving charge? Can we control it?

END OF ELECTROSTATICS

June 2023
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8 - 15

What is moving
charge?

What is electrical
resistance?

What is electric
potential?

Current & Resistance
Voltage

● Current
● Resistance and

Resistivity
Investigation

● Electric Potential
and Potential
Mapping
Investigation

● Notes

DCI: HS-PS2-6
SEP: Obtaining, Evaluating, and Communicating Information
CCC: Structure and Function

Learning Targets:
● I can describe how the material and physical properties of a

resistor affect its resistance.

Connection to Anchoring Phenomenon:
Free electrons as a result of the photoelectric effect flow in a
photovoltaic cell to produce a current. That current can be controlled
with resistors, which prevent the flow of charge. Charge can be stored
in a battery, which has a certain voltage.

What’s next?
A potential difference moves charge (current) through wires and
resistors. What’s the relationship between these variables?

16 - 22

What is the
relationship

between current,
resistance, and

potential
difference?

How do resistors
behave in different

circuit
configurations?

Ohm’s Law / Circuits

● Ohm’s Law
Investigation

● Ohm’s Law Problem
Set

● Notes
● Kirchhoff Loop and

Current Rules
● Series and Parallel

Circuits
Investigation

● Series and Parallel
Circuits Problem
Set

● How Do Solar
Panels Work?
Jigsaw Reading and
Whiteboard

DCI: HS-PS4-5
SEP: Obtaining, Evaluating, and Communicating Information
CCC: Cause and Effect

Learning Targets:
● I can obtain and communicate information on how solar panels

work and some of their basic properties

What’s next?
Circuit Building Performance Task

June 2023
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23 - 28
How can circuits
be made to do
certain tasks?

Home Wiring
Lighting a Home
Performance Task

DCI: HS-PS2-6
SEP: Obtaining, Evaluating, and Communicating Information
CCC: Structure and Function

Learning Targets:
● I can wire a “home” to perform real world applications with

simple materials

June 2023
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Evaluative Criteria
Performance Statements:
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Accelerated Physics:
Unit 6: Electrostatics and 
Circuits 



Unit Overview

▸ This unit is broken up into two parts: Electrostatics and Circuits. 
▸ Students will learn about charge, forces between charges, 

moving charge, and applications of current, resistance, and 
potential difference (voltage). 

▸ Students will construct basic circuits and investigate their 
properties. 

▸ Students conclude the unit with investigating a solar panel, its 
properties, and a performance task where they wire a “house.”

17



Performance Expectations
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Anchoring 
Phenomenon
Electrostatic Stations & 
How Do Solar Panels 
Work?

19
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Culminating Performance Task
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Unit Overview

Unit Title: Bundle 3: Matter and Energy Changes

Teacher: Lisa Daigle

Grade
Level/Course:

9-12/Accelerated General Chemistry

Length/Dates: 6 Weeks

Unit Summary:
2-4 sentences
describing the
main ideas,
content and skills
of the unit.

Students learn about fuels in cars and explore hydrogen as a possible fuel source. Throughout the unit, students
discover the different types of chemical reactions and apply one to the chemical reaction of fuels as well as
understanding that mass is conserved in a reaction through balancing equations. Students will be able to
calculate their carbon footprints using stoichiometry. Finally, students will compare and contrast exothermic and
endothermic reactions and apply thermochemistry to the chemical reactions of the different fuel sources for cars.

Performance Expectations

● HS-PS1-7. Use mathematical representations to support the claim that atoms, and therefore mass, are conserved
during a chemical reaction. [Clarification Statement: Emphasis is on using mathematical ideas to communicate the
proportional relationships between masses of atoms in the reactants and the products, and the translation of these
relationships to the macroscopic scale using the mole as the conversion from the atomic to the macroscopic scale. Emphasis
is on assessing students’ use of mathematical thinking and not on memorization and rote application of problem-solving
techniques.] [Assessment Boundary: Assessment does not include complex chemical reactions.]

● HS-PS1-4. Develop a model to illustrate that the release or absorption of energy from a chemical reaction system
depends upon the changes in total bond energy. [Clarification Statement: Emphasis is on the idea that a chemical reaction
is a system that affects the energy change. Examples of models could include molecular-level drawings and diagrams of
reactions, graphs showing the relative energies of reactants and products, and representations showing energy is conserved.]
[Assessment Boundary: Assessment does not include calculating the total bond energy changes during a chemical reaction
from the bond energies of reactants and products.]

● 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

July 2023
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distribution among the components in the system (second law of thermodynamics). [Clarification Statement: Emphasis
is on analyzing data from student investigations and using mathematical thinking to describe the energy changes both
quantitatively and conceptually. Examples of investigations could include mixing liquids at different initial temperatures or
adding objects at different temperatures to water.] [Assessment Boundary: Assessment is limited to investigations based on
materials and tools provided to students.]

SEP Implications DCI Implications CCC Implications

Using Mathematics and Computational Thinking
Mathematical and computational thinking at the 9–12 level builds
on K–8 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.

● Use mathematical representations of phenomena to
support claims.

Developing and Using Models
Modeling in 9–12 builds on K–8 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 a model based on evidence to illustrate the
relationships between systems or between components
of a system.

Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or
test solutions to problems 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.

PS1.A: Structure and Properties of Matter The
periodic table orders elements horizontally by the
number of protons in the atom’s nucleus and places
those with similar chemical properties in columns.
The repeating patterns of this table reflect patterns of
outer electron states.

PS1.B: Chemical Reactions The fact that atoms
are conserved, together with knowledge of the
chemical properties of the elements involved, can be
used to describe and predict chemical reactions.

PS1.A: Structure and Properties of Matter A
stable molecule has less energy than the same set of
atoms separated; one must provide at least this
energy in order to take the molecule apart.

PS1.B: Chemical Reactions Chemical processes,
their rates, and whether or not energy is stored or
released can be understood in terms of the collisions
of molecules and the rearrangements of atoms into
new molecules, with consequent changes in the sum
of all bond energies in the set of molecules that are
matched by changes in kinetic energy.

PS3.B: Conservation of Energy and Energy
Transfer Energy cannot be created or destroyed,
but it can be transported from one place to another
and transferred between systems. Uncontrolled
systems always evolve toward more stable
states—that is, toward more uniform energy
distribution (e.g., water flows downhill, objects hotter
than their surrounding environment cool down).
PS3.D: Energy in Chemical Processes Although

Energy and Matter
The total amount of energy and matter in closed
systems is conserved.

Changes of energy and matter in a system can be
described in terms of energy and matter flows into,
out of, and within that system.

Connections to Nature of Science Scientific
Knowledge Assumes an Order and Consistency in
Natural Systems Science assumes the universe is a
vast single system in which basic laws

Systems and System Models When investigating or
describing a system, the boundaries and initial
conditions of the system need to be defined and their
inputs and outputs analyzed and described using
models.
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energy cannot be destroyed, it can be converted to
less useful forms — for example, to thermal energy
in the surrounding environment.

PS1.B: Chemical Reactions Chemical processes,
their rates, and whether or not energy is stored or
released can be understood in terms of the collisions
of molecules and the rearrangements of atoms into
new molecules, with consequent changes in the sum
of all bond energies in the set of molecules that are
matched by changes in kinetic energy.

Transfer Goals (Vision of the Graduate)
List the long-term and/or school-wide independent student behaviors that this unit will address.

Critical Thinking Transdisciplinary Goal:
Students inquire, identify, and ethically solve real-world problems through reasoning and a reflection on the challenges and benefits of the
process and/or solution(s).
Communication Transdisciplinary Goal:
Students effectively communicate and use interpersonal skills in a range of formal and informal contexts.

Phenomenon

TIMING: 5-6 weeks (25-30 days)
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Explore Anchoring Phenomenon:Why do we use gasoline as fuel instead of liquid hydrogen in cars?

Attempt to Make Sense: Students will create a model to define the system and begin to construct an explanation.

Identify Related Phenomena: Rocket fuel, campfires, airplane fuel, natural gas vs. coal

Develop Potential Student Questions
● Why does gasoline catch on fire?
● What reaction happens when gas is used as fuel?
● When you put it on a fire, why do the flames get bigger?
● Why don’t we fuel cars with methane?

Possible Unit Level Phenomena: Students should be able to create an explanation using chemistry and real world hindrances to explain why we
use gasoline instead of liquid hydrogen. Chemical reactions, using the mole and stoichiometry, and thermochemistry will be the key components to
their final explanation. At the end of the entire bundle, students will write a CER to construct a researched and well thought out explanation to
decide what our best alternative to gasoline would be in the real world.

Sample Explanation: A wax candle is first looked at with the conservation of mass and is our example of a combustion reaction. Next, Gasoline is
a hydrocarbon that reacts with oxygen, producing water and carbon dioxide. Carbon dioxide is a greenhouse gas contributing to global warming,
and students calculate their approximate carbon footprint using stoichiometry. On the other hand, hydrogen combusts with oxygen to make just
water. Burning hydrogen fuel results in no carbon emissions, which makes it “green”. The balanced chemical equations (2C8H18 + 25O2---> 16H2O +
18CO2) and (2H2+ O2 ---> 2H2O) can be used to calculate how much product is formed or how much reactant is needed using stoichiometry. The
mass of a mole of hydrogen is calculated to be 2 g/mol, which is a lot less than C8H18 which is calculated to be 114.23 g/mol. This means we
probably need a lot more hydrogen to fuel our cars than octane because of its much lower molar mass. However, when stoichiometry is used to
calculate our carbon footprints, we find that each individual person contributes to CO2 emissions, which is a greenhouse gas contributing to global
climate change. Because of this, it looks like hydrogen fuel can be a good alternative. Unfortunately, when calculating the bond energies and
evaluating the thermodynamics of the chemical equations, we find that the chemical reaction using hydrogen produces significantly less energy than
octane. 2C8H18 + 25O2---> 16H2O + 18CO2ΔH is about -8,554 kJ/mol while the 2H2+ O2 ---> 2H2O ΔH is about -498 kJ/mol.Therefore, using octane
produces about 17 times more energy in our balanced chemical equations. Therefore, we use gasoline instead of hydrogen. There is also not a lot
of hydrogen in our environment, so we don’t have enough of it to power everything. This means we probably need an alternative fuel source that is
not hydrogen to be more efficient and to stop using gasoline to help our environment.

General Resources:
● Driving Question Board
● Question Formulation Technique (QFT)
● KQL
● Talk Activities
● Summary Table
● Final Scientific Modeling
● Final Scientific Modeling
● CCC Discussion Cards
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https://docs.google.com/document/d/1ZeT5UjY8BN7LiU-ViKMxwVFMABi7Tr0Vy1l1eBmI0t8/edit
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https://drive.google.com/file/d/0Bx2tC80CG3XtNUNfaFBNa2dGV0k/view?usp=sharing


● 321 Strategy active viewing
● 60 Formative Assessment Ideas
● CER

General Resources:
● https://www.rechargenews.com/energy-transition/hydrogen-car-sales-almost-doubled-last-year-after-drivers-were-offered-50-65-discounts/2-1-1168221

POSSIBLE RESOURCES:
● Hub: Fuels Unit: https://docs.google.com/document/d/1EMEIxY7eY1rHQjSy1UCNZAOl6K_OXA-SnzIfNZj1tHM/view
● https://www.nextgenscience.org/resources/high-school-interactions-unit-2-how-does-small-spark-trigger-huge-explosion
● NGSS Integrated Bundle 2: (Chemistry and Earth & Space Science:

https://www.nextgenscience.org/sites/default/files/HS%20Domains%20Course%201%20Bundle%202_0.pdf
● OLD STORYLINE: Counting things that we can’t see: Mole and Basic Stoichiometry

Learning Sequence 1: Why do substances react?

Driving Questions Lesson Level Phenomena Activity What Should They
Learn/Expected Outcome

EXPLORE
What happens to the candle when
it burns?

Burning Candle (Fuel) ● Candle Experiment DCI/SEP/CCC: SWBAT…
● HS-PS-1-7
● Plan and carry out an

investigation to describe
any patterns noticed when
burning a candle.

Learning Target: I can plan and
carry out an investigation to
describe any patterns I notice
during the experiment.

Success Criteria:
● Develop a procedure
● Collect quantitative and

qualitative data
● Differentiate between

quantitative and qualitative
data

● Ask questions
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http://www.ride.ri.gov/Portals/0/Uploads/Documents/Instruction-and-Assessment-World-Class-Standards/Transition/EIA-CCSS/ScarpelliD-Toolbox_3-2-1_Strategy.pdf
https://www.utwente.nl/en/examination/faq-testing-assessment/60formativeassessment.pdf
https://docs.google.com/document/d/1Lr72m-QJ96e1-euqhJIMdbzrY4ODFtk6ACwmw4hLR80/edit?usp=sharing
https://www.rechargenews.com/energy-transition/hydrogen-car-sales-almost-doubled-last-year-after-drivers-were-offered-50-65-discounts/2-1-1168221
https://docs.google.com/document/d/1EMEIxY7eY1rHQjSy1UCNZAOl6K_OXA-SnzIfNZj1tHM/view
https://www.nextgenscience.org/resources/high-school-interactions-unit-2-how-does-small-spark-trigger-huge-explosion
https://www.nextgenscience.org/sites/default/files/HS%20Domains%20Course%201%20Bundle%202_0.pdf
https://drive.google.com/open?id=1oY_0FIpWAOt2OD_aEUG1cres7_Do6fUVLcaLkNqiQtM
https://docs.google.com/document/d/1JVPTA9adf-0be4EX1rjk0sDjCzSdVo_3bJGvivyZbFo/edit?usp=sharing


What’s next?
Students are wondering why the
candle shrunk in size and what the
smoke is that formed. They
understand the differences
between quantitative and
qualitative data when observing a
chemical reaction. They may be
wondering what happened to the
candle they started with.

What happens when something
seems to lose mass like when the
candle gets smaller?

Candle (Fuel) ● Law of Conservation of
Mass

DCI/SEP/CCC: SWBAT…
● HS-PS-1-7
● Analyze and interpret

data to find patterns in the
simulation to determine
that mass is always
conserved.

Learning Target: I can analyze
and interpret data and find
patterns to describe the Law of
Conservation of Mass.

Success Criteria:
● Explain the Law of

Conservation of Mass
● Apply this law to the

burning candle

What’s Next?
Students now know that the law of
conservation of mass explains that
mass was never lost. Students are
now wondering what the
differences between melting the
candle and the appearance of
smoke.
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EXPLORE
What’s the difference between
melting and the smoke that was
made when the candle burned?

Candle (fuel) ● Chemical Reactions in a
Bag

○ Adapted from:
Chemical reactions
in a bag

● Takes about 45
mins)

Resources
● Chemical Reactions

Summary Table
○ Ongoing

assignment through
learning sequence
1

DCI/SEP/CCC: SWBAT…
● HS-PS-1-7
● Plan and carry out an

investigation to describe
the difference in patterns
between a chemical
change and a physical
change.

Learning Target
● I can plan and carry out an

investigation to find
patterns and describe
physical and chemical
changes.

Success Criteria
● Carry out an investigation

to differentiate between
physical and chemical
changes

● Be able to describe a
chemical reaction

What’s next?
Students now know that the
production of heat or light,
formation of a gas, formation of a
precipitate, and/or color change
are possible evidence of a
chemical reaction. A chemical
change transforms substances
into new substances with different
chemical and physical properties
and compositions (smoke
formation from the candle). A
physical change causes a
substance to undergo a change in
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https://docs.google.com/document/d/15VsFejTqfa6Q1a3Y161iFF82kpBd0Gyp4ghfxG-_cGs/edit?usp=sharing
https://docs.google.com/document/d/15VsFejTqfa6Q1a3Y161iFF82kpBd0Gyp4ghfxG-_cGs/edit?usp=sharing
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https://docs.google.com/document/d/1oSQx5B_uU91FwhYc-k7_YacURLXc6t1DgOYUfsBPSvg/edit?usp=sharing
https://docs.google.com/document/d/1oSQx5B_uU91FwhYc-k7_YacURLXc6t1DgOYUfsBPSvg/edit?usp=sharing


properties, but not a change in
composition (wax of the candle
melting). Next, Students will
investigate how matter/atoms
change during chemical changes.

EXPLAIN
Are there different kinds of
chemical reactions or similar ones
to the candle burning?

Candle (fuel) ● Classifying chemical
reactions POGIL

○ Answers
● Practice classifying

Resources
● Class Notes

DCI/SEP/CCC: SWBAT…
● HS-PS-1-7
● Analyze and interpret

data to find patterns in
chemical reactions in order
to classify the type of
chemical reaction.

Learning Target
● I can classify chemical

reactions by analyzing and
interpreting chemical
equations by finding
patterns in chemical
equations.

Success Criteria:
● Be able to identify

synthesis, decomposition,
single replacement, double
replacement, and
combustion reactions when
given a chemical equation.

What’s next?
Students learn how to classify the
5 major types of reactions by
comparing the reactants and
products. They are able to classify
the candle burning as a
combustion reaction. Students will
now be wondering how those
superscripts and subscripts play a
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https://docs.google.com/document/d/18gao5Yhb3Dzf3aDqgDfqmzUqWQ8jzgR6GJRBqw4rDmw/edit?usp=sharing
https://docs.google.com/document/d/18gao5Yhb3Dzf3aDqgDfqmzUqWQ8jzgR6GJRBqw4rDmw/edit?usp=sharing
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https://docs.google.com/document/d/1SNqsgw59ymjeRlXF5WmW3GPGqw0UP-_G_coR6bD7smI/edit?usp=sharing
https://docs.google.com/presentation/d/17jCD2ceze6uMh5JcYGbaiB2CF9MqcVDMrqUtkJQc4jM/edit?usp=sharing


role in the balanced chemical
equation.

EXPLAIN
How do we show our inputs and
outputs in a chemical change like
when the candle makes smoke?

Candle (Fuel) ● Balancing Equations Phet
Simulation

● Balancing Equations
Practice Worksheet

● Balancing and Classifying
Practice Worksheet

● Balancing Combustion
Equations

OpenStax
● 7.1 Writing and Balancing

Chemical Reactions
Resources:

● Class Notes

DCI/SEP/CCC: SWBAT…
● HS-PS-1-7
● Develop and use models

to develop a microscale
view of matter flow in
chemical reactions to find
patterns to balance
equations demonstrating
the conservation of matter.

Learning Target
● I can balance chemical

reactions by using models
to find patterns in chemical
equations.

Success Criteria:
● Understand that matter is

conserved in a chemical
reaction

● Be able to make sure the
different elements are
balanced on each side of
the chemical equation by
changing the coefficients

What’s next?
Students learn to balance
chemical equations at the
atom/molecule/compound scale to
demonstrate the conservation of
matter. Students will be able to
balance the chemical equation of
the candle burning. Next, students
will be wondering how we can
predict what products form if only
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https://drive.google.com/file/d/1hTs253_oS-9noQuclDxu3FS_ogf8fOmU/view?usp=sharing
https://drive.google.com/file/d/1hTs253_oS-9noQuclDxu3FS_ogf8fOmU/view?usp=sharing
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https://drive.google.com/file/d/1LO9uDcMmVt15bexXOpsLoH95snCxs9tP/view?usp=sharing
https://drive.google.com/file/d/1LO9uDcMmVt15bexXOpsLoH95snCxs9tP/view?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/7-1-writing-and-balancing-chemical-equations
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https://docs.google.com/presentation/d/17jCD2ceze6uMh5JcYGbaiB2CF9MqcVDMrqUtkJQc4jM/edit?usp=sharing


the reactants are given in different
chemical reactions.

ELABORATE
How can we figure out all of the
outputs in a chemical reaction?

Candle (Fuel) ● Predicting Products
Practice Worksheet

Lab Choices:
● Predicting Products Demo

(1 of each type of reaction)
OR

● Predicting Products Lab
○ Adapted from:

Exploring Chemical
Reactions Lab

OpenStax
● 7.1 Writing and Balancing

Chemical Reactions

DCI/SEP/CCC: SWBAT…
● HS-PS-1-7
● Analyze and interpret

data (reactants) to
determine patterns in what
products form based on
the type of chemical
reaction.

Learning Target
● I can analyze and interpret

reactants and predict
products of chemical
reactions by recognizing
patterns.

Success Criteria:
● Predict the products by

determining the type of
chemical reaction
occurring and balance that
equation

What’s next?
Students learn that the type of
reaction and the available
reactants determine the products
that are formed in a chemical
reaction. Students may be
wondering what happens if we
have larger quantities. In other
words, we focused here on the
atoms/molecules/compounds
level, but scientists don’t work with
singular compounds- we can’t
even really see that!
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https://drive.google.com/file/d/1IJU3cAz-as1Sp2uV_gVGkUEZqRPxlZHJ/view?usp=sharing
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https://openstax.org/books/chemistry-atoms-first-2e/pages/7-1-writing-and-balancing-chemical-equations


EVALUATE
LS1 Assessments

● HS-PS1-7

Chemical Reactions Quiz version-A
Chemical Reactions Quiz version B (same as A, but some different compounds to balance)
Study Guide

Learning Sequence 2: How is matter conserved in a chemical reaction and how do we represent this conservation?

Driving Questions Lesson Level Phenomena Activity What Should They
Learn/Expected Outcome

ENGAGE
What is my carbon footprint?

Video Clip: Watch “New York
City’s Greenhouse Gas Emissions
as One-Ton Spheres of Carbon
Dioxide Gas” until minute 2:35.

Watch video

Presentation on Fuel Sources
(see activities)

Adapted from iHub: Fuels

● Slides Lesson 1 Fuels
○ Lesson 1 Fuels

Student Activity
Sheet

Engage
● Show video clip
● What do we notice? Students

should write down any
observations that they have. It
is recommended to play the
video a second time for
students to write down
observations.

● Have students work through
the activity sheet and look at
these graphs in small groups.

● Have students make sense of
what happens during a
chemical reaction.

● Identify related phenomena:
● Campfires
● Any kind of combustion

reactions (answers may vary)

DCI/SEP/CCC: SWBAT…
● HS-PS-1-7
● Ask questions to find

patterns to understand
what a carbon footprint is.

Learning Target: I can ask
questions about a carbon footprint
after looking at patterns of
different graphs and figures.

Success Criteria:
● Analyze graphs
● Make sense of a carbon

footprint
● Understand greenhouse

gasses are not good for
the environment

● Asking questions about
how to find out your carbon
footprint

What’s next?
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https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-7%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://docs.google.com/document/d/1qunznMZ8N2sKiE7LcEafp2nZLm4Vj1_5pYUEVaChRQc/edit?usp=sharing
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https://www.youtube.com/watch?time_continue=16&v=DtqSIplGXOA&feature=emb_title
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https://docs.google.com/document/d/1vqsOV2VAzu2e7v-S74HrsGtGBtkkmrquqojbXFOJWTo/edit?usp=sharing
https://docs.google.com/document/d/1vqsOV2VAzu2e7v-S74HrsGtGBtkkmrquqojbXFOJWTo/edit?usp=sharing
https://docs.google.com/document/d/1vqsOV2VAzu2e7v-S74HrsGtGBtkkmrquqojbXFOJWTo/edit?usp=sharing
https://docs.google.com/presentation/d/165Q4mbA4mepitRVuoDL628iK6_hFN3TO6NYEIWvR1BI/edit?usp=sharing


Students wonder how we can
figure out our own carbon
footprints. If molecules like CO2

are really small, how can we even
count these molecules?

EXPLORE
Since molecules like carbon
dioxide are so small, how do we
count them?

Fuel ● The mole TedTalk
Pick 1 Activity:

● Mole Lesson Activity
● POGIL: Relative Mass and

the Mole
○ Answers

Notes
● Mole Class notes
● Stoichiometry Summary

Table
○ Ongoing

assignment
throughout learning
sequence 2

DCI/SEP/CCC: SWBAT…
● HS-PS-1-7
● Using mathematics and

computational thinking to
find patterns to
understand what the mole
is and why it’s used.

Learning Target
● I can use mathematical

and computational thinking
to use a mole as a
counting unit.

Success Criteria:
● Be able to define a mole of

objects

What’s next?
Students are introduced to the
new unit, the mole. They now
know how to count very small
molecules like CO2. Students are
now wondering how to use the
mole in chemistry.

EXPLAIN
How does the mole relate to
figuring out how much carbon
dioxide we produce?

Fuel
● Calculating Molar Mass

Student Version
○ With Answers

● Moles Conversion

DCI/SEP/CCC: SWBAT…
● HS-PS-1-7
● Using mathematics and

computational thinking to
use the mole to make
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https://www.youtube.com/watch?v=TEl4jeETVmg
https://docs.google.com/document/d/1kOis3xIXVRu3AyxtSlhmjYXhWdAT_0FaAWbKktodn_s/edit?usp=sharing
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https://drive.google.com/file/d/1WZw9rqflieSJoL-3Jkhbykw3yEMzpWF8/view?usp=sharing
https://docs.google.com/presentation/d/1fI2ZAGqpuEkg1a1W2Tk0ZRdXB2LHnxZoYJBjtiluQDA/edit?usp=sharing
https://docs.google.com/document/d/12B4daCK3vE499vQDeWTCeVpX54na5IYhbD6TglpqlMA/edit?usp=sharing
https://docs.google.com/document/d/12B4daCK3vE499vQDeWTCeVpX54na5IYhbD6TglpqlMA/edit?usp=sharing
https://drive.google.com/file/d/1_qe0HsdWYCDQB6xxQsNJRtfWvQL_ziY_/view?usp=sharing
https://drive.google.com/file/d/1_qe0HsdWYCDQB6xxQsNJRtfWvQL_ziY_/view?usp=sharing
https://drive.google.com/file/d/1OckFm-IA6rKN33_G-SnhBK_C1ZKk0E00/view?usp=sharing
https://drive.google.com/file/d/1qyViiiAbAWfCw3Q8i4vVuOMXk055Lzv1/view?usp=sharing


Worksheet
● Mole Roadmap Worksheet

CK-12
● More 2 step calculations

practice
● Lab: Calculating Moles in

Daily Life

Optional:
● Mass to Moles Carousel

(AW)
● Calculating Moles Lab
● Conversions Between

Moles and Mass CK-12
(Homework)

● The Mole and Mole
Conversions- Chapter 10
on CK-12

● Molar Mass “March”
madness

OpenStax
● 7.3 Reaction Stoichiometry

conversions to grams,
liters, and particles of the
same substance by
observing patterns in
these calculations.

Learning Target
● I can use mathematical

and computational thinking
to calculate the molar
mass of a compound using
the periodic table.

● I can convert between
moles, grams, particles, or
liters.

Success Criteria:
● Calculate molar mass
● Use molar mass to convert

from mass to moles or
moles to mass

● Use Avogadro’s number to
calculate the number of
moles or particles when
given the other value

● Use the Liter conversion to
convert from moles to liters
or liters to moles

What’s next?
Students learn basic mole
conversions. They can now
convert between essential units
and understand how they relate to
the mole. For example, students
can know the number of moles of
CO2 and use that to convert to
grams. Students may be
wondering how this relates to
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https://drive.google.com/file/d/1qyViiiAbAWfCw3Q8i4vVuOMXk055Lzv1/view?usp=sharing
https://drive.google.com/file/d/1EAYNIrA86NPwlix9n9c9SBhvtQ84uvHe/view?usp=sharing
https://drive.google.com/file/d/1EAYNIrA86NPwlix9n9c9SBhvtQ84uvHe/view?usp=sharing
https://docs.google.com/document/d/156aOS0YjVGLITxMRTKdece42AThg52MN/edit?usp=sharing&ouid=115628278475286452031&rtpof=true&sd=true
https://docs.google.com/document/d/156aOS0YjVGLITxMRTKdece42AThg52MN/edit?usp=sharing&ouid=115628278475286452031&rtpof=true&sd=true
https://drive.google.com/file/d/1ZgMKiYvgOP_zdrK0-QWUjz253YyGBsPw/view?usp=sharing
https://drive.google.com/file/d/1ZgMKiYvgOP_zdrK0-QWUjz253YyGBsPw/view?usp=sharing
https://drive.google.com/file/d/1h9Pmn_bjr1cJj6C8whdKjI6ed-azwoq-/view?usp=sharing
https://drive.google.com/drive/search?q=moles%20bags
https://docs.google.com/document/d/1a29D8DD9OjaRohkq3o8lQhkgvgOZ1EahWc0G5ZKkWlo/edit?usp=sharing
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/10.4/primary/lesson/conversions-between-moles-and-mass-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/10.4/primary/lesson/conversions-between-moles-and-mass-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/10.1/primary/lesson/avogadros-number-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/10.1/primary/lesson/avogadros-number-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/10.1/primary/lesson/avogadros-number-chem/
https://docs.google.com/document/d/1UsHE1JcTEAGqQ4-nA4ijiQUJeaZ2h7K6rOtdVcOzhWs/edit?usp=sharing
https://docs.google.com/document/d/1UsHE1JcTEAGqQ4-nA4ijiQUJeaZ2h7K6rOtdVcOzhWs/edit?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/7-3-reaction-stoichiometry


chemical reactions, like the
chemical reactions we saw with
the different fuels.

EXPLAIN
How do we compare the amount
of carbon (or hydrogen) in a fuel?

Fuel Optional Introduction Activity:
● Optional intro activity

Activities:
● POGIL: Percent

Composition and Empirical
& Molecular Formula

○ Practice WS
Elaborate: Hydrates Lab

● Hydrates Lab CuSO4

○ Calculations Intro

● Another hydrate lab CuSO4

● Alternate hydrate lab
MgSO4

Optional support activity for
weaker math groups:

● POGIL: Percent
Composition

OpenStax
● 7.3 Reaction Stoichiometry
● 6.2 Determining Empirical

and Molecular Formulas
Resources

● Percent composition
CK-12

● Stoich Notes

DCI/SEP/CCC: SWBAT…
● HS-PS-1-7
● Using mathematical and

computational thinking to
find patterns in order to
calculate percent
composition and use that
to find an empirical formula
of a chemical reaction.

● Carrying out an
investigation to calculate
the proportion of water in
a hydrate using
stoichiometry.

Learning Target
● I can use mathematical

and computational thinking
to determine the percent
composition and empirical
formulas of chemical
reactions.

● I can carry out an
investigation to calculate
the percent composition of
water in a hydrate by using
mole conversions.

Success Criteria:
● Determine the percent

composition of different
elements/compounds in a
chemical formula

● Use percent composition to
determine the empirical
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https://docs.google.com/document/d/1gn-SxCQgy4KRiIVWa99UVIxfpm9_JS_quFkqOLLL88s/edit?usp=sharing
https://drive.google.com/file/d/1TcAIdA9vHODkLlofFAQXHkFWCvQhS-u0/view?usp=sharing
https://drive.google.com/file/d/1TcAIdA9vHODkLlofFAQXHkFWCvQhS-u0/view?usp=sharing
https://drive.google.com/file/d/1TcAIdA9vHODkLlofFAQXHkFWCvQhS-u0/view?usp=sharing
https://drive.google.com/file/d/1z0jT35T10BiLRT6qT6FFsOdjZmzeNnaF/view?usp=sharing
https://drive.google.com/file/d/1eufPPiTisr6avliNNVFpvlRRAFnnA1U6/view?usp=sharing
https://drive.google.com/file/d/1wGVmO26p6XgSdAbhz_gFIZux0h-kY9Wu/view?usp=sharing
https://docs.google.com/document/u/0/d/1drb_VoRdB5adenF2cGDUEYQbJLQbDPDWRupwW7PvZIs/edit
https://docs.google.com/document/d/1JFTgcflbEdK0p9CHYtKUuG4hUhf_uronyNstUSTkVqs/edit?usp=sharing
https://drive.google.com/file/d/1n48sVLtFfjpaGMDu2U1Ghk14rKx7oFKt/view?usp=sharing
https://drive.google.com/file/d/1n48sVLtFfjpaGMDu2U1Ghk14rKx7oFKt/view?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/7-3-reaction-stoichiometry
https://openstax.org/books/chemistry-atoms-first-2e/pages/6-2-determining-empirical-and-molecular-formulas
https://openstax.org/books/chemistry-atoms-first-2e/pages/6-2-determining-empirical-and-molecular-formulas
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/10.10/primary/lesson/percent-composition-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/10.10/primary/lesson/percent-composition-chem/
https://docs.google.com/presentation/d/1WG720nFIrVHGvPhN3HOYPgrd9vyhGvDdl0jtSyL-Ddo/edit?usp=sharing


formula of a chemical
reaction

● Carry out an investigation
using mole conversions
and other lab techniques to
figure out the percent
composition of water in a
hydrate

What’s next?
Students learn to calculate percent
composition of different
substances that make up a
chemical reaction and apply it to
making an empirical formula of a
chemical equation like the burning
of fuels. Students may be
wondering how the empirical
formula relates to the mole
calculations.

LS2 Mid Assessment
● Mid Assessment

○ HS-PS1-7
○ Make-Up Assessment
○ Study guide
○ Study guide w/practice problems and answer key

EXPLAIN
How do we incorporate
conservation of matter into our
models of chemical reactions?

Fuels ● Mole Ratios POGIL
○ POGIL answer key
○ Mole Ratio

Worksheet
● Mass to Moles Worksheet

○ Another Mass to
Moles Worksheet

● Elaborate: Analyzing the
reaction between baking
soda and citric acid lab

DCI/SEP/CCC: SWBAT…
● HS-PS-1-7
● Using mathematical and

computational thinking
by finding patterns in the
process to make
stoichiometry calculations.

● Carry out an
investigation to figure out
the proportion needed of
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https://docs.google.com/document/d/1Y17DjTO7Y5GtfYi9PU5y4zk9PmNiJP31eRf7sMRi7hA/edit?usp=sharing
https://docs.google.com/document/d/1iSURuEF2YBuoYzY_fvtbLKs0jXWt3TBFiOafAQZztRI/edit?usp=sharing
https://docs.google.com/document/d/1_DZe0OEvPPgqTiYQJuq0LuT1WFHH1aILr1sAcDFB-80/edit?usp=sharing
https://docs.google.com/document/d/1uyv4vg8MgOx7vdBUz1GFtcetaU0TgpCdLwmYltdQ3RQ/edit?usp=sharing
https://drive.google.com/file/d/1sKbHX5A5neGVwlzG0oZUTzvb96NTtCaI/view?usp=sharing
https://drive.google.com/file/d/1-snxLNxWwKklz9Fmmb-PtKYf9fFkmATc/view?usp=sharing
https://drive.google.com/file/d/1kBLNj6mTPMpPBetxcFprbA_zIjotYVJq/view?usp=sharing
https://drive.google.com/file/d/1kBLNj6mTPMpPBetxcFprbA_zIjotYVJq/view?usp=sharing
https://drive.google.com/file/d/1wvYpb8oEFPvUB-3xwarxgD2Fn5S1GHZ1/view?usp=sharing
https://drive.google.com/file/d/1VRXhPfpuqPL32um64zW52NB6xYJGOxta/view?usp=sharing
https://drive.google.com/file/d/1VRXhPfpuqPL32um64zW52NB6xYJGOxta/view?usp=sharing
https://docs.google.com/document/d/1zRT0UV0i5dsuC4MsKaweYpl6HyTv_Yov/edit?usp=sharing&ouid=114863357126853928979&rtpof=true&sd=true
https://docs.google.com/document/d/1zRT0UV0i5dsuC4MsKaweYpl6HyTv_Yov/edit?usp=sharing&ouid=114863357126853928979&rtpof=true&sd=true
https://docs.google.com/document/d/1zRT0UV0i5dsuC4MsKaweYpl6HyTv_Yov/edit?usp=sharing&ouid=114863357126853928979&rtpof=true&sd=true


● Stoichiometry Worksheet
● Elaborate: Stoichiometry

Lab with baking soda and
amount of gas to predict

○ Airbag Worksheet
Optional extension:

● Real World Stoichiometry

OpenStax
● 7.3 Reaction Stoichiometry

baking soda and citric acid
using stoichiometry in the
chemical equation

Learning Target
● I can use mathematical

and computational thinking
stoichiometry to calculate
quantities in chemical
reactions.

● I can carry out an
investigation to analyze a
chemical reaction to
determine the amount of
baking soda and citric acid
needed using
stoichiometry

What’s next?
Students learn how to use a
chemical reaction to make
conversions between different
substances in a chemical reaction.
Students will now be able to
calculate their carbon footprints
based on the amount of fuel they
use. Students are probably
wondering how much product can
be made when both reactants
have given amounts. In terms of
our fuel equations, students may
be wondering why we have to
keep filling up our cars with fuel.

EXPLAIN
PERFORMANCE TASK

Carbon Footprint ● Calculating your Carbon
Footprint

○ Open notes
○ rubric
○ Only parts 4 and

DCI/SEP/CCC: SWBAT…
● HS-PS-1-7
● Using mathematical and

computational thinking
and constructing an
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https://drive.google.com/file/d/1Ag4DDf9R7kONMLFcJi8vZE4bGWhqlSrM/view?usp=sharing
https://docs.google.com/document/d/1DDT6-tDo2FOk0i41TtPaE3rxINmUvw-F/edit?usp=sharing&ouid=101041807502947340343&rtpof=true&sd=true
https://docs.google.com/document/d/1DDT6-tDo2FOk0i41TtPaE3rxINmUvw-F/edit?usp=sharing&ouid=101041807502947340343&rtpof=true&sd=true
https://drive.google.com/file/d/18Bl56BCy3aYL1SkDHL_WwbTaLmsKTbWz/view?usp=sharing
https://drive.google.com/file/d/1VqFZoDGZ2SoemaykxhrLNLzWpoV8U4UJ/view?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/7-3-reaction-stoichiometry
https://drive.google.com/file/d/1oz-2lkOn2HU4g2ekWar6Rih4ilTis01G/view?usp=sharing
https://drive.google.com/file/d/1oz-2lkOn2HU4g2ekWar6Rih4ilTis01G/view?usp=sharing
https://docs.google.com/document/d/1uD_ARM4Fu41qJ_Zvig4AK8w7ITTWTuMDWUXJiAOK2qA/edit?usp=sharing


analysis questions
are graded

○ Critical thinking
assignment

explanation for personal
fossil fuel use by finding
patterns in the
calculations and provided
data.

Learning Target: I can use
mathematical and computational
thinking to determine my carbon
footprint using stoichiometry.

Success Criteria:
● Use stoichiometry to

calculate your carbon
footprint

What’s next?
Students learn how to use
stoichiometry in a real world
calculation, which is calculating
their carbon footprint. Students are
wondering what happens in a
chemical reaction when a reactant
runs out, like gas in cars.

ELABORATE
Why do we need to keep adding
gas to our cars, but we don’t have
to add oxygen?

Fuels ● Limiting Reactants
Worksheet

● POGIL: Limiting Reactants
○ Answers

● Elaborate: Percent yield
● Limiting Reactant and

Percent Yield (homework
or exit ticket suggestion)

● Elaborate: The
determination of mass of a
product of a chemical
reaction Lab

Optional extension:

DCI/SEP/CCC: SWBAT…
● HS-PS-1-7
● Using mathematical and

computational thinking to
find patterns in limiting
reactant problems and how
to calculate percent yield in
a lab (apply theory to
experimental data).

Learning Target
● I can use mathematical

and computational thinking
to determine the limiting
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https://drive.google.com/file/d/1_RuePq4Uw-eQP4paybHd6ZkPjwaFl8uw/view?usp=sharing
https://drive.google.com/file/d/1_RuePq4Uw-eQP4paybHd6ZkPjwaFl8uw/view?usp=sharing
https://drive.google.com/file/d/0BztA5Wrce9bNdERkX2NJVTlpNTA/view?usp=sharing&resourcekey=0-bnZXl3zeQTJvSVLNDe83JQ
https://drive.google.com/file/d/1CnAIIlfB9hixlxApCdO2YU24urXQkCmO/view?usp=sharing
https://drive.google.com/file/d/1oZeAq4TUAoNXaqOyArvuMHl-D9R19cFB/view?usp=sharing
https://docs.google.com/document/d/13cqLPry7bF5cSs53_mUyu-SPZX1L8yjz9KKE55Lr9-s/edit?usp=sharing
https://docs.google.com/document/d/13cqLPry7bF5cSs53_mUyu-SPZX1L8yjz9KKE55Lr9-s/edit?usp=sharing
https://docs.google.com/document/d/13cqLPry7bF5cSs53_mUyu-SPZX1L8yjz9KKE55Lr9-s/edit?usp=sharing
https://drive.google.com/file/d/1rn19825VKCqI2KisgUKKUpQrLfRTW5bB/view?usp=sharing
https://drive.google.com/file/d/1rn19825VKCqI2KisgUKKUpQrLfRTW5bB/view?usp=sharing
https://drive.google.com/file/d/1rn19825VKCqI2KisgUKKUpQrLfRTW5bB/view?usp=sharing
https://drive.google.com/file/d/1rn19825VKCqI2KisgUKKUpQrLfRTW5bB/view?usp=sharing


● Incomplete combustion

OpenStax
● 7.4 Reaction Yields

reactant by using
stoichiometry.

● I can use mathematical
and computational thinking
determine the percent yield
produced in a lab
experiment.

Success Criteria:
● Be able to determine the

limiting reactant with
stoichiometry

● Be able to determine the
percent yield of a product

What’s next?
Students learn to calculate limiting
reactants and percent yield. They
can now determine that the
excess reactant is oxygen while
the limiting reactant is gas. Now
that they learned all about the
matter, they are probably
wondering about the energy that
actually makes the cars move.

EVALUATE
LS2 Assessment:

● Chemical Reactions and Stoichiometry (without answer key)
● Chemical Reactions and Stoichiometry (w/ Answer Key)

○ HS-PS1-7

Learning Sequence 3: Why is energy released or absorbed from a chemical process?

Driving Questions Lesson Level Phenomena Activity What Should They
Learn/Expected Outcome
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https://docs.google.com/document/d/1KccN0wEr2VD-bJozZLi6EP5-qrfQEn886KufKsTCkAI/edit?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/7-4-reaction-yields
https://docs.google.com/document/d/1zHyEgZRkpnF-Q3Om6tbb6D2YzwyUPfo-01ZguZBO6ds/edit?usp=sharing
https://docs.google.com/document/d/18ETKuXLhjIVgeX-kT8Nw59pLxgweSOGzbMXVu2OCi9M/edit?usp=sharing


ENGAGE
Why don’t we use a different fuel
in our cars?

Hydrogen and gasoline ● Hydrogen vs. Gasoline
○ Liquid Hydrogen

Article
○ Activity sheet

DCI/SEP/CCC: SWBAT…
● HS-PS-1-4
● HS-PS-3-4
● Attempt to construct an

explanation to describe
energy flow for a chemical
reaction

Learning Target
● I can ask questions and try

to make sense of the
energy produced in two
chemical reactions.

Success Criteria:
● Describe similarities and

differences between
octane and hydrogen
combustion reactions

● Make an attempt to explain
heat flow

What’s next?
Students are able to compare and
contrast the similarities and
differences of the two combustion
reactions and fuel types. Students
will be wondering why hydrogen
produces more energy and why
we can’t use it instead of gasoline.

ENGAGE
Why do combustion reactions
make heat?

Hot and cold packs ● Hot and Cold Packs
Simulation
OR

● Barium Hydroxide and
ammonium chloride

○ Demo

DCI/SEP/CCC: SWBAT…
● HS-PS-1-4
● HS-PS-3-4
● Constructing an

explanation to describe
energy flow for
endothermic and
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https://docs.google.com/presentation/d/1Zg-fV7UtqfP4i-n2rkbGbawrep71E-pcN3uY0Gs640E/edit?usp=sharing
https://docs.google.com/document/d/1wCLTcg2woWQNIatM9sEwMBgjfCwEWGbM1VMgCECESkw/edit?usp=sharing
https://docs.google.com/document/d/1wCLTcg2woWQNIatM9sEwMBgjfCwEWGbM1VMgCECESkw/edit?usp=sharing
https://docs.google.com/document/d/1fO17bBAB4uzk8W4CV1v3nuyYmNHVlcdFQ1w3pcll328/edit?usp=sharing
https://docs.google.com/document/d/1ftwcAlyGtEd5bU9-WGx3oAiMh0Ivnr9KK66KfnQpgWs/edit?usp=sharing
https://docs.google.com/document/d/1ftwcAlyGtEd5bU9-WGx3oAiMh0Ivnr9KK66KfnQpgWs/edit?usp=sharing
https://drive.google.com/file/d/1_pIEByjejSRm13DgJrnLi6TY-ROVXQKl/view?usp=sharing
https://drive.google.com/file/d/1_pIEByjejSRm13DgJrnLi6TY-ROVXQKl/view?usp=sharing


Resource:
● Thermochemistry

Summary Table

exothermic reactions.

Learning Target
● I can construct an

explanation to describe the
energy flow between two
objects.

Success Criteria:
● Describe the differences

between hot and cold
packs with a focus on
energy

What’s next?
Students learn that in terms of
heat energy, there are
endothermic and exothermic
reactions. They are thinking about
why the reactions produce energy
(heat).

EXPLORE
Do bonds have something to do
with it?

Fuel ● POGIL: Bond Energy
○ Answer Key

● Bond Energy Practice
● Energy Changes in

Chemical Reactions
Simulation

Option:
● Magnets Activity (iHub)
● Magnets Presentation

(iHub)

Notes:
● Bond Energy

OpenStacks
● 9.4 Strengths of Ionic and

DCI/SEP/CCC: SWBAT…
● HS-PS-1-4
● Using mathematics and

computational thinking to
describe the energy flow
of endothermic and
exothermic reactions in a
chemical reaction.

Learning Target
● I can use mathematical

and computational thinking
to calculate bond energy in
a chemical reaction

● I can explain energy flow
changes in chemical
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https://docs.google.com/document/d/1BipMdHd3HRZ_ZENsD0ij3GsUTJuFNQ83WygVQO650lo/edit?usp=sharing
https://docs.google.com/document/d/1BipMdHd3HRZ_ZENsD0ij3GsUTJuFNQ83WygVQO650lo/edit?usp=sharing
https://drive.google.com/file/d/0BztA5Wrce9bNVDhON0c1UU5GcjA/view?usp=sharing&resourcekey=0-laogGWb1ZEJoYoCMm-RxXg
https://drive.google.com/file/d/1z4zZcMplKfC6jYBvVdxefgJW92mXvocv/view?usp=sharing
https://drive.google.com/file/d/1w841qjvLhy2UfkuFR01_H6WDPf_jDbf_/view?usp=sharing
https://docs.google.com/document/d/1yKPBBKNGEfkLtIQZpxYweHJ-CFvP9u7ED9RZuqSHHgg/edit?usp=sharing
https://docs.google.com/document/d/1yKPBBKNGEfkLtIQZpxYweHJ-CFvP9u7ED9RZuqSHHgg/edit?usp=sharing
https://docs.google.com/document/d/1yKPBBKNGEfkLtIQZpxYweHJ-CFvP9u7ED9RZuqSHHgg/edit?usp=sharing
https://docs.google.com/document/d/1eLX7GQtsxpzNC15ribqHt4WWoXXiNzUOX7HhKJUZNJc/edit?usp=sharing
https://docs.google.com/presentation/d/1p1TzKgw8emUWt7L1n0Ksl21FDN_nZOQwWrqb-slrNZ8/edit?usp=sharing
https://docs.google.com/presentation/d/1p1TzKgw8emUWt7L1n0Ksl21FDN_nZOQwWrqb-slrNZ8/edit?usp=sharing
https://docs.google.com/presentation/d/1kCWAtDS7eFSsRsaplVkVMuFRo0JjKHPJe1zEK5_jSjs/edit?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/9-4-strengths-of-ionic-and-covalent-bonds


Covalent Bonds
○ Covers bond

energy

reactions.

Success Criteria:
● Calculate bond energy
● Describe energy changes

in chemical reactions
● Analyze endothermic and

exothermic graphs and
note the differences
between them

What’s next?
Students learn how to calculate
bond energy in a chemical
reaction to determine the flow of
heat energy and classify it as an
endothermic or exothermic
reaction. Students will now need
to understand how temperature
relates to heat in a system.

EXPLAIN
Why do some things get hotter
faster?

Fuel
● Exothermic and

Endothermic Lab
● Elaborate: Vegetable Oil

and Water lab comparison
OR Heat Capacity Stations
OR Specific Heat
Simulation

○ Asks students to
use significant
figures. (one
decimal place)

○ Answers
● Specific Heat Calculations

WS

● Thermochemistry Notes

DCI/SEP/CCC: SWBAT…
● HS-PS-1-4
● HS-PS-3-4
● Using mathematics and

computational thinking to
describe system and
system models of energy
flow in a chemical
reaction.

● Carry out an
investigation to describe
system and system
modes of energy flow in
chemical reactions.

Learning Target:
● I can conduct an

experiment to show energy

July 2023

https://openstax.org/books/chemistry-atoms-first-2e/pages/9-4-strengths-of-ionic-and-covalent-bonds
https://docs.google.com/document/d/1AM2rnMGtjVfAiR_YVY4RtlEuid4Xv5YG/edit?usp=sharing&ouid=115628278475286452031&rtpof=true&sd=true
https://docs.google.com/document/d/1AM2rnMGtjVfAiR_YVY4RtlEuid4Xv5YG/edit?usp=sharing&ouid=115628278475286452031&rtpof=true&sd=true
https://drive.google.com/file/d/1iMRa0c-w7wUzezJbYYMzAnYA-q5o-7cd/view?usp=sharing
https://drive.google.com/file/d/1iMRa0c-w7wUzezJbYYMzAnYA-q5o-7cd/view?usp=sharing
https://docs.google.com/document/d/1jtgzA1k9TncsdR-lGFyiLtVVK5TRVJTU3w2cO7bOd7A/edit?usp=sharing
https://drive.google.com/file/d/196MFtfx-PVn5CKHHwOARzBgnCQcVUfeD/view?usp=sharing
https://drive.google.com/file/d/196MFtfx-PVn5CKHHwOARzBgnCQcVUfeD/view?usp=sharing
https://drive.google.com/file/d/1fuRKcB1sivgmcrFmjJz-2skbkyX-nskK/view?usp=sharing
https://drive.google.com/file/d/1JklN6OfaWvHPpB_hUGldtmTU9vE6O0hh/view?usp=sharing
https://drive.google.com/file/d/1JklN6OfaWvHPpB_hUGldtmTU9vE6O0hh/view?usp=sharing
https://docs.google.com/presentation/d/1snG4p2SeA0UooprccNW8urK4O24mN5ByskQy3TdLSrA/edit?usp=sharing


OpenStax
● 9.1 Energy Basics
● 12.3 The Second and Third

Laws of Thermodynamics
○ Focus only on

second law

flow in a system.
● I can use mathematical

and computational thinking
to calculate the specific
heat capacity of an object.

Success Criteria:
● Understand how

temperature relates to heat
energy

● Be able to conduct a lab
experiment to determine
the heat flow

● Use the formula to
calculate specific heat of
an object.

What’s next?
Students learn about specific heat
capacity and how it applies to how
quickly or slowly substances can
heat up. They also learn how
temperature is related to heat
energy. Students learn how to use
math to illustrate endothermic and
exothermic reactions. They will be
able to fully explain exothermic
reactions like fuels combusting
and back them up with
mathematical calculations.
Students may be wondering what
happens during a phase change
because we have only seen one
state of matter up until now.

EXPLAIN
How can we figure out if a
physical change is making or
absorbing energy?

Fuel ● Phase change diagrams
○ Answers

● Heat of Fusion of Ice Lab
○ Adapted from: Heat

DCI/SEP/CCC: SWBAT…
● HS-PS-1-4
● HS-PS-3-4
● Analyzing and
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https://openstax.org/books/chemistry-atoms-first-2e/pages/9-1-energy-basics
https://openstax.org/books/chemistry-atoms-first-2e/pages/12-3-the-second-and-third-laws-of-thermodynamics
https://openstax.org/books/chemistry-atoms-first-2e/pages/12-3-the-second-and-third-laws-of-thermodynamics
https://drive.google.com/file/d/1JYpO6uhr2JfQECg64EBAb46k18yAfU2f/view?usp=sharing
https://drive.google.com/file/d/1o3VtKUPC5zqESF4gIr75oeDlyVEGRLt3/view?usp=sharing
https://docs.google.com/document/d/1BBCcN7DTaGMg6RocUBTbqUl_8gHrxbUerwiCFF8zzVQ/edit?usp=sharing
https://drive.google.com/file/d/17O5LkE8500yxCajVRG50tCo8xY33Qvo5/view?usp=sharing


of Fusion of Ice

Notes:
Phase change notes

OpenStax
● 10.3 Phase Changes
● 10.4 Phase Diagrams

Resource:
● More phase change

diagram practice

interpreting data to
determine the energy flow
between phase changes of
substances.

● Use computational
thinking to determine the
energy flow and calculate
the heat of fusion of ice.

Learning Target:
● I can analyze and interpret

a phase change diagram
● I can carry out an

experiment to determine
the heat of fusion of ice
using a phase change
diagram.

Success Criteria:
● Interpret phase change

diagrams
● Determine the heat of

fusion of ice in a lab

What’s next?
Students learn how to interpret
phase change graphs and
understand that heat energy and
pressure helps determine what
phase a substance is in. Students
may be wondering how we can
directly measure energy with more
than one substance.

ELABORATE
How do we measure energy
changes between two
substances?

Fuel ● Calorimetry Math
Worksheet

○ Answers
Choose 1:

● Specific Heat of a Metal

DCI/SEP/CCC: SWBAT…
● HS-PS-1-4
● HS-PS-3-4
● Using mathematical and

computational thinking to
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https://drive.google.com/file/d/17O5LkE8500yxCajVRG50tCo8xY33Qvo5/view?usp=sharing
https://docs.google.com/presentation/d/1CX5Ldv3i9VnV-HZjSDrAWkUfsRrcnXPeE_Sngx74-uY/edit?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/10-3-phase-transitions
https://openstax.org/books/chemistry-atoms-first-2e/pages/10-4-phase-diagrams
https://drive.google.com/file/d/1icDjCpAhQzm8shQa59HY0t8Dbiqr49ml/view?usp=sharing
https://drive.google.com/file/d/1icDjCpAhQzm8shQa59HY0t8Dbiqr49ml/view?usp=sharing
https://docs.google.com/document/d/1Gwn-7dJzp8pFzmuGWWBNnN46MCLrlxemPwLJDwK9UYg/edit?usp=sharing
https://docs.google.com/document/d/1Gwn-7dJzp8pFzmuGWWBNnN46MCLrlxemPwLJDwK9UYg/edit?usp=sharing
https://docs.google.com/document/d/1m_PMkft7JhUnyjrXkbojwJiBl16utpfnLvW1AUyt9gM/edit?usp=sharing
https://docs.google.com/document/d/1bW9jCj2KWdmpgFNFKa5sXOVAN2oCOMcCyVvHWquBFio/edit?usp=sharing


Lab: Calorimetry
○ Adapted from:

Calorimetry Lab

OR
● Calorimetry Lab Simulation

● Heat of Solution

OpenStax
● Calorimetry

mathematically determine
the energy flow between
two substances in a
system.

Learning Target:
● I can use calorimetry (use

mathematical and
computational thinking) to
determine the specific heat
of a substance with heat
transfer between two
objects.

Success Criteria:
● Use calorimetry to perform

calculations of specific
heat, temperature change,
or mass of an object

What’s next?
Students learn to calculate
variables between two different
substances understanding that
q=-q. They see that within a
system, there is an endothermic
process and an exothermic
process. Students may now want
to use what they learned to apply
energy as to why we can’t use
liquid hydrogen as a fuel source.

EVALUATE
Performance Task CER: How can
we reduce our transportation
carbon footprint?

Reducing carbon footprint (fuel) Performance Task
● Link to Supplements for

Research
● Research Final CER

DCI/SEP/CCC: SWBAT…
● HS-PS-1-4
● HS-PS-3-4
● Obtaining, evaluating,
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https://docs.google.com/document/d/1bW9jCj2KWdmpgFNFKa5sXOVAN2oCOMcCyVvHWquBFio/edit?usp=sharing
https://drive.google.com/file/d/1Gdajm3gZ4qJ8Im8hnVOE0kcc4o_xo22N/view?usp=sharing
https://docs.google.com/document/d/1M4gCahLqcqdyR3qNrwuwneJXLgWRkVXHSHMZmzsSV5M/edit?usp=sharing
https://drive.google.com/file/d/1TApNKe8FpYOAiUlfFqVFczAEVJb_VI7b/view?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/9-2-calorimetry
https://docs.google.com/document/d/1BfmN5w0wG87jXArVSRh3dFe-29Rpj7Yke9PNhP3SPuU/edit?usp=sharing
https://docs.google.com/document/d/1BfmN5w0wG87jXArVSRh3dFe-29Rpj7Yke9PNhP3SPuU/edit?usp=sharing
https://docs.google.com/document/d/1a6QDU6sMkn9CA7-xQ-8VInoqMT93VEx7mcWeCNifEF8/edit?usp=sharing


● CER document if having
students type

● Enrichment: Why can’t we
use hydrogen as our fuel
source PearDeck

and communicating
information and
engaging in argument
from evidence to find
patterns to explain an
alternative fuel to reduce
our carbon footprint.

What’s next?
Based on evidence, students write
a CER explaining how we can
reduce our transportation carbon
footprint.

EVALUATE
LS3 Assessments -

● Paper & Pencil Test ; Answer Key
○ HS-PS1-4
○ HS-PS3-4
○ Study Guide
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https://docs.google.com/document/d/16lMCY-SjLgZ9hJQmUKcNtAOxFEhGPPhyDPPvj6wPL44/edit?usp=sharing
https://docs.google.com/document/d/16lMCY-SjLgZ9hJQmUKcNtAOxFEhGPPhyDPPvj6wPL44/edit?usp=sharing
https://docs.google.com/presentation/d/1v57FJ4QRpl1IrO-gK6bh124Mm8-mcejJy6UGgSpl7kI/edit?usp=sharing
https://docs.google.com/presentation/d/1v57FJ4QRpl1IrO-gK6bh124Mm8-mcejJy6UGgSpl7kI/edit?usp=sharing
https://docs.google.com/presentation/d/1v57FJ4QRpl1IrO-gK6bh124Mm8-mcejJy6UGgSpl7kI/edit?usp=sharing
https://docs.google.com/document/d/1K5w8U3GPhgVEyK7qzK1_40_JGAQHsOBfx7NfEPKirSk/edit?usp=sharing
https://docs.google.com/document/d/1YikLeT5Y55mYXGvS3_77rMlrX_p8SaHqfyEb47WeSac/edit?usp=sharing
https://docs.google.com/document/d/1eJTam8myoIdGge2KHVSjSIMCgN3Lms25hxSCN7pThfc/edit?usp=sharing


Accelerated General 
Chemistry

Bundle 3
 Lisa Daigle
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Curricular Sequence for Each Bundle
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Bundle 3: Matter and Energy Changes
Composed of 3 Learning Sequences:

Burning a Candle

What happens to a 
candle when it burns?

Focus on classifying and 
balancing chemical 
equations and predicting 
products with known 
reactants

Carbon Footprint

What is my carbon 
footprint?

Focus on mole 
conversions and 
stoichiometry

Liquid Hydrogen

Why don’t we use a 
different fuel in our cars?

Focus on endothermic 
and exothermic reactions, 
bond energy, 
thermochemistry, and 
calorimetry.

3



What happens to a candle when it burns? First Steps

4

What do we notice?

Students burn a candle 
and take the mass before 
and after 10-15 minutes

Students write down 
observations

Attempt to Make Sense

Students attempt to explain 
why the candle shrinks, why 
it seems to lose mass, and 
figure out what 
molecules/elements are in 
the smoke

Identify Related 
Phenomenon

Campfires
Roasting Marshmallows
Anything with fire/flames 
or smoke

Ask Questions



What is my Carbon Footprint? First Steps

5

What do we notice?

Students analyze graphs 
of carbon dioxide 
emissions and watch a 
video that conceptualized 
the amount of CO2 
emitted on a block in 
NYC

Attempt to Make Sense

Students attempt to explain 
how there are so much CO2 
emissions 

Identify Related 
Phenomenon

Fires
Combustion Reactions

Ask Questions



Why don’t we use a different fuel in our cars? 
First Steps

6

What do we notice?

Read and annotate a 
liquid hydrogen article
Compare and contrast 
gasoline to liquid nitrogen

Attempt to Make Sense

Students attempt to explain 
why we don’t use liquid 
hydrogen since it releases 
energy like gasoline when it’s 
used

Identify Related 
Phenomenon

Fires
Combustion Reactions
Other fuel sources like 
propane

Ask Questions



4C Activities: Performance Tasks

7

Critical Thinking

Calculating your Carbon Footprint

Students use a variety of balanced 
equations, unit conversions, and 
stoichiometry  to calculate their carbon 
footprints

Communication

Find an Alternative Fuel Source

Students write a CER and research other 
fuel sources and back up why their choice 
is better than gasoline using 
thermochemistry to explain their choices
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HS-PS1 Gas Laws and Kinetic Molecular Theory

Unit Overview

Unit Title: Bundle 4: Gas Laws and Kinetics

Teacher: Lisa Daigle

Grade
Level/Course:

9-12/Accelerated General Chemistry

Length/Dates: 4 Weeks

Unit Summary:
2-4 sentences
describing the main
ideas, content and
skills of the unit.

Students learn about kinetic molecular theory and how it relates to the behavior of gasses. Students learn the
relationships between different variables that affect gas particles. Finally, students learn how the temperature or
concentration affects the rate at which a chemical reaction occurs. Students will explore the phenomena of a
tanker car implosion and elephant toothpaste.

Performance Expectations

PE(s) to be addressed (include assessment boundaries and clarification statements).

Bundle
● HS-PS1-5. Apply scientific principles and evidence to provide an explanation about the effects of changing the temperature or

concentration of the reacting particles on the rate at which a reaction occurs. [Clarification Statement: Emphasis is on student
reasoning that focuses on the number and energy of collisions between molecules.] [Assessment Boundary: Assessment is limited to simple
reactions in which there are only two reactants; evidence from temperature, concentration, and rate data; and qualitative relationships
between rate and temperature.]

July 2023

https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-5%20Evidence%20Statements%20June%202015%20asterisks.pdf


SEP Implications DCI Implications CCC Implications

Transfer Goals (Vision of the Graduate)
List the long-term and/or school-wide independent student behaviors that this unit will address.

Creativity/Innovation Transdisciplinary Goal:
Students work creatively to design and refine implementation of ideas by taking risks, persevering, and exploring possibilities.

Phenomenon

July 2023

http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=87


TIMING: 4 weeks
Explore Anchoring Phenomenon: Tanker Car Implosion

Attempt to Make Sense: Students will create a model to create an explanation on how the tanker car imploded.

Identify Related Phenomena: Crushing the Can Experiment

Develop Potential Student Questions
● Does the weather play a role in making this happen?
● Does the pressure increase or decrease?
● Is the temperature something that causes the implosion?
● Why does it implode instead of explode?

Possible Unit Level Phenomena: Students should be able to create an explanation of the tanker car implosion by using gas laws. Students
use the different gas laws in their explanation for the tanker car. Students only learn about ideal gasses, not real gasses in this learning
sequence.

Sample Explanation: The conditions had to be just right for the implosion to happen. The temperature affects the pressure directly while the
volume is affected indirectly. The pressure inside and outside of the tanker car also wants to be equal, but since the tanker car is not a flexible
container, the implosion occurs to allow the pressures to be equal when the tanker car cannot withstand the difference in pressures. Inside the
tanker car, the temperature of the water vapor decreased rapidly, which decreased the pressure but only in the tanker car. The external
pressure was left unaffected. The tanker car collapses in on itself to make the volume smaller to accommodate the higher external pressure
so that the internal pressure increases and can be equal to the external pressure.
Explore Anchoring Phenomenon: Elephant Toothpaste (decomposition of hydrogen peroxide)

Attempt to Make Sense: Students contribute to a discussion board on Canvas to synthesize their thinking to come up with an idea of what
they think is happening.

Identify Related Phenomena: Decomposition reactions, reactions that produce a gas

Develop Potential Student Questions
● What makes the elephant toothpaste thick?
● What happens when we use less reactants?
● How can we make it faster?
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https://youtu.be/Zz95_VvTxZM
https://youtu.be/Kou7ur5xt_4


Possible Unit Level Phenomena: Students learn gas stoichiometry to incorporate gas laws into chemical reactions. Chemical reactions are
discussed further with different variables like temperature and catalysts can affect the rate of reaction. Finally, collision theory is discussed to
figure out why elephant toothpaste is possible to make. At the end, students should be able to apply this knowledge to not only the elephant
toothpaste reaction, but also the iodine clock reaction to make the reaction happen as quickly as possible.

Sample Explanation: Elephant toothpaste is possible because a chemical reaction happens, the decomposition of hydrogen peroxide. We
can use the equation, 2 H2O2(l) → 2 H2O(l) + O2(g). Because of the oxygen, it makes the elephant toothpaste expand. Since oxygen is a gas,
gas stoichiometry can be used to help us calculate the volume or pressure of the gas as well as the amount of oxygen gas that is produced
when the conditions of the oxygen gas change. The reaction is possible because of the catalyst, which can be potassium iodide (KI) to speed
up the chemical reaction. Yeast can also be used as a catalyst. The catalyst causes the rapid decomposition of hydrogen peroxide. Collision
theory states that there needs to be sufficient energy to break bonds, so the activation energy is lowered by the catalyst. This all makes
elephant toothpaste’s chemical reaction possible.

General Resources:
● Driving Question Board
● Question Formulation Technique (QFT)
● KQL
● Talk Activities
● Summary Table
● Final Scientific Modeling
● Final Scientific Modeling
● CCC Discussion Cards
● 321 Strategy active viewing
● 60 Formative Assessment Ideas
● CER

Learning Sequence 1: How did the Tanker Car Implode? Gas Laws (2 Weeks)

Driving Questions Lesson Level Phenomena Activity ??? What Should They
Learn/Expected Outcome

ENGAGE
How did the tanker car
implode?

Video Clip: Tanker Car
Implosion

Engage
● Show video clip

○ Tanker car
slides

● What do we notice?
Students write down
observations that they
see.

DCI/SEP/CCC: SWBAT…
● HS-PS1-5
● Developing a model to

determine the cause and
effect of the implosion.

Learning Target: I can formulate
an explanation by developing a
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https://docs.google.com/document/d/1ZeT5UjY8BN7LiU-ViKMxwVFMABi7Tr0Vy1l1eBmI0t8/edit
https://docs.google.com/document/d/11HwOBCCPPVtKYmEMW5pgCY8amdjqBN2xmtEvcOpF8AE/edit?usp=sharing
https://docs.google.com/document/d/1LPw8SyaHIPZmt9KuBOlhenjPpediM31lL1f_vhnUPnQ/edit
http://stemteachingtools.org/assets/landscapes/FullSet_StudentTalkProtocolsandFlowchart1_c.pdf
https://docs.google.com/document/d/1Ts01M9K25beQeUhF9nXC8gXeyiCWKe3f-PuFshQLg3g/edit?usp=sharing
https://docs.google.com/document/d/1MKbm3esUoSTgG34bspIepn5LDbA3NlYhU9hY_G2Ngjo/edit?usp=sharing
https://docs.google.com/document/d/1MKbm3esUoSTgG34bspIepn5LDbA3NlYhU9hY_G2Ngjo/edit?usp=sharing
https://drive.google.com/file/d/0Bx2tC80CG3XtNUNfaFBNa2dGV0k/view?usp=sharing
http://www.ride.ri.gov/Portals/0/Uploads/Documents/Instruction-and-Assessment-World-Class-Standards/Transition/EIA-CCSS/ScarpelliD-Toolbox_3-2-1_Strategy.pdf
https://www.utwente.nl/en/examination/faq-testing-assessment/60formativeassessment.pdf
https://docs.google.com/document/d/1Lr72m-QJ96e1-euqhJIMdbzrY4ODFtk6ACwmw4hLR80/edit?usp=sharing
https://www.youtube.com/watch?v=Zz95_VvTxZM
https://www.youtube.com/watch?v=Zz95_VvTxZM
https://docs.google.com/presentation/d/1Xb80GF-w95wQtrTmuFMWBku28bTdp3KdXQB-2W3jjTo/edit?usp=sharing
https://docs.google.com/presentation/d/1Xb80GF-w95wQtrTmuFMWBku28bTdp3KdXQB-2W3jjTo/edit?usp=sharing


● Attempt to make
sense: Students will
create a model to
show why and how
they think the tanker
car implodes OR
create a discussion
board.

● Identify related
phenomena: Demo
crushing the can

● Develop questions and
next steps Students
will ask questions
related to both
phenomena.

● This is a great time to
introduce the tanker
car summary table. As
topics and questions
are answered, have
students complete
that particular section
of the summary table.
Can be done for
homework with
periodic check-ins.

General Resources:
● Driving Question Board

○ Question
Formulation
Technique
(QFT)

model about the tanker car
implosion to illustrate the cause
and effect.

Success Criteria:
● Ask questions about the

tanker car
● Create an explanation

about the implosion
● Think of related

phenomena to make
sense of the implosion

What’s next?
Students know that matter is
made up of particles and know
the properties of gasses.
However, they are wondering
how and why gasses can cause
an implosion and what external
and internal factors play a role in
the phenomenon. They may
wonder if this is a chemical
reaction inside the tanker car or
if it is just a physical change.

EXPLORE & EXPLAIN
What factors caused the
tanker car to collapse on
itself in that manner?

Tanker car ● POGIL Kinetic
Molecular Theory

○ Answers

Ongoing Assignment
(homework)

● Tanker car summary

DCI/SEP/CCC: SWBAT…
● HS-PS1-5
● Constructing

explanations to
recognize patterns with
gas molecules using
kinetic molecular theory.
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https://gosciencegirls.com/crushing-can-experiment-effect-of-atmospheric-pressure/
https://gosciencegirls.com/crushing-can-experiment-effect-of-atmospheric-pressure/
https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing
https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing
https://docs.google.com/document/d/1ZeT5UjY8BN7LiU-ViKMxwVFMABi7Tr0Vy1l1eBmI0t8/edit
https://docs.google.com/document/d/11HwOBCCPPVtKYmEMW5pgCY8amdjqBN2xmtEvcOpF8AE/edit?usp=sharing
https://docs.google.com/document/d/11HwOBCCPPVtKYmEMW5pgCY8amdjqBN2xmtEvcOpF8AE/edit?usp=sharing
https://docs.google.com/document/d/11HwOBCCPPVtKYmEMW5pgCY8amdjqBN2xmtEvcOpF8AE/edit?usp=sharing
https://docs.google.com/document/d/11HwOBCCPPVtKYmEMW5pgCY8amdjqBN2xmtEvcOpF8AE/edit?usp=sharing
https://drive.google.com/file/d/1Ea1eN-OtdLmBr1FkAQrTiimG3uEI3uBj/view?usp=sharing
https://drive.google.com/file/d/1Ea1eN-OtdLmBr1FkAQrTiimG3uEI3uBj/view?usp=sharing
https://drive.google.com/file/d/1mUvCeQwe61s-9ahQ8xqvovinLKWFBpBi/view?usp=sharing
https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing


table

OpenStax
● 8.5 Kinetic

Molecular Theory
Resources:

● Gas Laws PhET
● Kinetic Molecular

Theory Notes
● Kinetic molecular

theory google slides
● CK-12 Kinetic

Molecular Theory

Learning Target: I can use
kinetic molecular theory to
construct an explanation of the
behavior of gasses.

Success Criteria:
● Describe the 5

components of kinetic
molecular theory

● Be able to use kinetic
molecular theory to
explain the behavior of
gasses when a variable
changes

What’s next?
Students learn the 5
components of kinetic molecular
theory. They also learned that
catalysts can speed up the rate
of reactions. They may be
wondering whether or not to
classify the implosion as a
chemical reaction or just the
gasses being affected by
internal/external factors. Is the
implosion a chemical reaction or
something else?

EXPLORE & EXPLAIN
Why did it implode
instead of explode?

Tanker car (Pick 1 activity)
● Understanding gas

laws animation
○ Requires

AACT
membership

● Understanding gas

DCI/SEP/CCC: SWBAT…
● HS-PS1-5
● Constructing

explanations and
recognizing patterns
between manipulating
different variables to
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https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-5-the-kinetic-molecular-theory
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-5-the-kinetic-molecular-theory
https://drive.google.com/file/d/1psIpRtHYR8agMuPwBVZDul-I2-jrRBGD/view?usp=sharing
https://docs.google.com/presentation/d/1VdBQa4uxKrcTQBRiV_YlKHZTpdkcZzWGr_aqlOnZvBY/edit?usp=sharing
https://docs.google.com/presentation/d/1VdBQa4uxKrcTQBRiV_YlKHZTpdkcZzWGr_aqlOnZvBY/edit?usp=sharing
https://docs.google.com/presentation/d/1sku_KcwAxIPjwCEzCi5oDLl7el9irct17hnO-CvlWdg/edit?usp=sharing
https://docs.google.com/presentation/d/1sku_KcwAxIPjwCEzCi5oDLl7el9irct17hnO-CvlWdg/edit?usp=sharing
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/14.2/primary/lesson/factors-affecting-gas-pressure-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/14.2/primary/lesson/factors-affecting-gas-pressure-chem/
https://docs.google.com/document/d/1WAeXHWXc_zPBblTjgioVLSQhFINHOWMtbzgrB_eO-u0/edit?usp=sharing://docs.google.com/document/d/1WAeXHWXc_zPBblTjgioVLSQhFINHOWMtbzgrB_eO-u0/edit?usp=sharing
https://docs.google.com/document/d/1WAeXHWXc_zPBblTjgioVLSQhFINHOWMtbzgrB_eO-u0/edit?usp=sharing://docs.google.com/document/d/1WAeXHWXc_zPBblTjgioVLSQhFINHOWMtbzgrB_eO-u0/edit?usp=sharing
https://docs.google.com/document/d/14Z4L15TphI7DXG2L0ke-XidiyxRZVT5_U-oDIt3zlhY/edit?usp=sharing


laws pHet simulation
● Gas variables

POGIL

Ongoing Assignment
(homework)
● Tanker car summary
table

determine what happens
within a system
containing gas particles.

Learning Target: I can use gas
laws to construct an explanation
for the behavior of gasses when
different variables are changed.

Success Criteria:
● Describe Boyle’s Law,

Charles’s Law, and
Gay-Lussac’s Law
conceptually and
mathematically (does not
include calculations)

What’s next?
Students learn that there are
multiple variables that can affect
the gas’s behavior. They learn
the basic relationships between
volume, pressure, moles
(amount), and temperature and
how they are all related. Now
they know that there are multiple
variables that are associated
with the implosion of the tanker
car. They may be wondering if
these relationships can be
mathematically proven, which
will then bring them to the
different gas law calculations.

EXPLAIN
Did the pressure make it

Tanker car ● Boyle’s Law Lab
○ Version II

DCI/SEP/CCC: SWBAT…
● HS-PS1-5
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https://docs.google.com/document/d/14Z4L15TphI7DXG2L0ke-XidiyxRZVT5_U-oDIt3zlhY/edit?usp=sharing
https://drive.google.com/file/d/1oz58TJ2jIblExqJoqp0lHvt6BlOInE_c/view?usp=sharing
https://drive.google.com/file/d/1oz58TJ2jIblExqJoqp0lHvt6BlOInE_c/view?usp=sharing
https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing
https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing
https://docs.google.com/document/d/1K3-01FZbC7sW7SXjGeKToOXsGS6pYwweRNDnK3mb3Xw/edit?usp=sharing
https://docs.google.com/document/d/1DfHtaJNoaHT8iJpeV5iISmqvx9PRrn0kVXTV4olhUHM/edit?usp=sharing


collapse? ● Pressure
Conversions

● Boyle’s Law
Calculations

○ More
practice
(optional)

Ongoing Assignment
(homework)
● Tanker car summary
table

OpenStax
● 8.1 Gas Pressure
● 8.2 Relating

Pressure, Volume,
Amount, and
Temperature: The
Ideal Gas Law

Resources
● Boyle’s Law Notes
● Boyle’s Law CK-12

Chapter

● Using mathematics and
computational thinking
to find the patterns
between two systems
when pressure or volume
is changed.

Learning Target: I can use
mathematics and computational
thinking with Boyle’s Law to
calculate an unknown volume or
pressure when temperature
remains constant.

Success Criteria:
● Use Boyle’s Law to solve

for an unknown variable
(pressure or volume)

What’s next?
Students learn the mathematical
relationship between pressure
and volume when temperature
and the amount of particles is
held constant. They learned how
the volume and pressure can
play a role in an implosion: If the
pressure increases, the volume
decreases which is what
happened in the tanker car.
Students are probably
wondering where temperature
plays a role with gasses.

EXPLAIN
Was there a temperature
change that made the

Tanker car ● Charles’s Law
Calculations

DCI/SEP/CCC: SWBAT…
● HS-PS1-5
● Using mathematics and

July 2023

https://drive.google.com/file/d/1uA1BfvI53TOCsbfi71jlh3Jz6wSvTlKi/view?usp=sharing
https://drive.google.com/file/d/1uA1BfvI53TOCsbfi71jlh3Jz6wSvTlKi/view?usp=sharing
https://drive.google.com/file/d/1vZLMAGabfDhXhxOWlOePpqH6k69m621K/view?usp=sharing
https://drive.google.com/file/d/1vZLMAGabfDhXhxOWlOePpqH6k69m621K/view?usp=sharing
https://docs.google.com/document/d/1A4dnR2GQjT2t0fvAJeQ8D_Or97HNJylAL2UuLGLapxU/edit?usp=sharing
https://docs.google.com/document/d/1A4dnR2GQjT2t0fvAJeQ8D_Or97HNJylAL2UuLGLapxU/edit?usp=sharing
https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing
https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-1-gas-pressure
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://docs.google.com/presentation/d/1zSybx8puHFUDiouB1jaKjRPpaoa2CLWPmf1xsPJng90/edit?usp=sharing
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/14.3/primary/lesson/boyles-law-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/14.3/primary/lesson/boyles-law-chem/
https://drive.google.com/file/d/12hSDSqXLxukUzc_D1hc-a_vLGvWrjtYQ/view?usp=sharing
https://drive.google.com/file/d/12hSDSqXLxukUzc_D1hc-a_vLGvWrjtYQ/view?usp=sharing


metal (tanker car)
compress?

Ongoing Assignment
(homework)

● Tanker car summary
table

● Tanker car final
model

OpenStax
● 8.2 Relating

Pressure, Volume,
Amount, and
Temperature: The
Ideal Gas Law

Resources
● Charles’s Law Notes
● Charles’s Law

CK-12

computational thinking
to find patterns between
two systems when
temperature or volume is
changed.

Learning Target: I can use
mathematics and computational
thinking with Charles’s Law to
calculate an unknown volume or
temperature when pressure
remains constant.

Success Criteria:
● Use Charles’s Law to

solve for an unknown
variable (temperature or
volume)

What’s next?
Students learn the mathematical
relationship between
temperature and volume when
pressure and the amount of
particles are held constant.
Students can make the
connection that the weather,
specifically the temperature,
played a role with the change in
volume of the tanker car.
Students are probably wondering
how temperature affects the
other learned variable, pressure.

EXPLAIN
Did the temperature
change cause the gas

Tanker car ● Gay-Lussac’s Law
Calculations

DCI/SEP/CCC: SWBAT…
● HS-PS1-5
● Using mathematics and

July 2023

https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing
https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing
https://drive.google.com/file/d/1hJVG9Bd0-try0KAKm4GouBoLh7AtHrVL/view?usp=sharing
https://drive.google.com/file/d/1hJVG9Bd0-try0KAKm4GouBoLh7AtHrVL/view?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://docs.google.com/presentation/d/1YntvlJ1p1RXXZWyXlzovitW9WwMIVggDCa_ytbw5MQE/edit?usp=sharing
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/14.4/primary/lesson/charless-law-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/14.4/primary/lesson/charless-law-chem/
https://docs.google.com/document/d/1v6LkOcBwgofKWM3LooaX9wo5GZbPPss1AqYTrdBWzDc/edit?usp=sharing
https://docs.google.com/document/d/1v6LkOcBwgofKWM3LooaX9wo5GZbPPss1AqYTrdBWzDc/edit?usp=sharing


inside the tank to
compress?

Ongoing Assignment
(homework)
● Tanker car summary
table

OpenStax
● 8.2 Relating

Pressure, Volume,
Amount, and
Temperature: The
Ideal Gas Law

Resources
● Notes
● Gay-Lussac’s Law

CK-12

computational thinking
to find patterns between
two systems when
pressure or temperature
is changed.

Learning Target: I can use
mathematics and computational
thinking with Gay-Lussac’s Law
to calculate an unknown
temperature or pressure when
volume remains constant.

Success Criteria:
● Use Gay-Lussac’s Law to

solve for an unknown
variable (pressure or
temperature)

What’s next? Students learn the
mathematical relationship
between pressure and
temperature when volume and
amount of particles are held
constant. Students can now
connect back to the tanker car
and claim that pressure is also
affected by temperature. They
are now wondering what
happens if all 3 variables
(temperature, pressure, and
volume) are not held constant.
They may also wonder how
chemical reactions are affected
by these gas laws or even if gas
laws applies to them.

July 2023

https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing
https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://docs.google.com/presentation/d/1CPHk5z-xyBd2C0ZemhTja9bVwyvWYj9EWqCZGgysZ8w/edit?usp=sharing
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/14.5/primary/lesson/gay-lussacs-law-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/14.5/primary/lesson/gay-lussacs-law-chem/


EXPLAIN
Performance Task

● Students choose a real
world phenomenon

● Relate to Tanker Car

● Gas Laws
One-Pager- can be
assigned for
homework or give
time in class to
complete

DCI/SEP/CCC: SWBAT…
● HS-PS1-5
● Develop and use a

model to explain gas law
patterns in a real world
example.

Learning Target: I can research
a real world phenomenon and
apply one of the 3 gas laws to
describe the behavior of gasses
by developing and using a model
to find patterns between my real
world phenomenon and the
tanker car.

Success Criteria:
● See One-Pager

directions

ELABORATE
What environmental
factors made the tanker
car collapse?

Tanker car
● Combined Gas

Laws Calculations

Ongoing Assignment
(homework)
● Tanker car summary
table
● Homework
worksheet

Resources
● Notes
● Combined Gas

Laws CK-12

DCI/SEP/CCC: SWBAT…
● HS-PS1-5
● Using mathematics and

computational thinking
to find the patterns
between two systems
when pressure,
temperature, or volume is
changed.

Learning Target: I can use
mathematics and computational
thinking combined with the
combined gas law to solve for a
variable when all 3 variables
change.
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https://docs.google.com/presentation/d/1D57_QTTXCy3QpNE4jnpw99zXD2MACNK0GWh4dsi1wyE/edit?usp=sharing
https://docs.google.com/presentation/d/1D57_QTTXCy3QpNE4jnpw99zXD2MACNK0GWh4dsi1wyE/edit?usp=sharing
https://drive.google.com/file/d/169H37b1Fqk5tvTRqz3jwrmFw3nubbHVT/view?usp=sharing
https://drive.google.com/file/d/169H37b1Fqk5tvTRqz3jwrmFw3nubbHVT/view?usp=sharing
https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing
https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing
https://docs.google.com/document/d/1_IWJcn3ABpDpvpJyufDffs94HDmlvYfc2O_M7pNYbzo/edit?usp=sharing
https://docs.google.com/document/d/1_IWJcn3ABpDpvpJyufDffs94HDmlvYfc2O_M7pNYbzo/edit?usp=sharing
https://docs.google.com/presentation/d/1CPHk5z-xyBd2C0ZemhTja9bVwyvWYj9EWqCZGgysZ8w/edit?usp=sharing
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/14.6/primary/lesson/combined-gas-law-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/14.6/primary/lesson/combined-gas-law-chem/


Success Criteria:
● Use the combined gas

law to solve for a variable
(temperature, pressure,
or volume)

What’s next? Students learn
how to calculate any of the three
variables (pressure, temperature,
volume) when comparing a
“before” and “after” scenario
when the amount of moles (n)
are held constant. They see the
mathematical relationship
between each variable is still
held true despite pressure,
volume, and temperature not
being held constant. Students
can now use the combined gas
law to explain the tanker car’s
volume (the crushing) is affected
by the pressure (internal and
external) and temperature.
Students are now wondering
what if the amount of particles or
n is not held constant.

ELABORATE
How does the amount of
particles affect the other
variables we talked
about?

Tanker car ● Ideal Gas Laws
Calculations

● Ideal Gas Law Lab
OR

● Deriving the gas
laws lab

Ongoing Assignment
(homework)
● Tanker car summary

DCI/SEP/CCC: SWBAT…
● HS-PS1-5
● Using mathematics and

computational thinking
to find patterns between
two systems when
pressure, temperature,
volume, or moles
(amount) is changed.

Learning Target: I can use

July 2023

https://drive.google.com/file/d/1So9GLRPmzswvOSPsTc4nBCHLMUyL-_W3/view?usp=sharing
https://drive.google.com/file/d/1So9GLRPmzswvOSPsTc4nBCHLMUyL-_W3/view?usp=sharing
https://docs.google.com/document/d/1AI5pZhhe3btR5VGfMZqI9bCO1BtbkNiTKOosAUJLfx0/edit?usp=sharing
https://docs.google.com/document/d/1guL-i799WSTHqPibJYum2XEImwotTh_TIleT67fzwQw/edit?usp=sharing
https://docs.google.com/document/d/1guL-i799WSTHqPibJYum2XEImwotTh_TIleT67fzwQw/edit?usp=sharing
https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing


table

OpenStax
● 8.2 Relating

Pressure, Volume,
Amount, and
Temperature: The
Ideal Gas Law

Resources
● Notes
● Ideal Gas Law

CK-12

mathematics and computational
thinking with the ideal gas law to
calculate an unknown variable.

Success Criteria:
● Use the ideal gas law to

calculate pressure,
temperature, volume, or
moles of gas.

What’s next? Students learn
how to calculate an unknown
between two comparable
scenarios when all four variables
are not held constant. They learn
the constant, R, which allows for
the mathematical calculations to
take place when all 4 variables
are different. Students can utilize
the ideal gas law to show that
the amount of gas in the tanker
car contributed to the implosion.
Students may be wondering
what happens to the pressure if
there are more gasses in a
mixture.

ELABORATE
What happens to the
pressure of a gas when
gasses in a mixture have
different pressures?

Tanker car ● Partial Pressures
Calculations
(Dalton’s Law)

Ongoing Assignment
(homework)

● Tanker car summary
table

OpenStax

DCI/SEP/CCC: SWBAT…
● HS-PS1-5
● Using mathematics and

computational thinking
to determine patterns of
adding gasses to a gas
mixture.

Learning Target: I can use
mathematics and computational

July 2023

https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-2-relating-pressure-volume-amount-and-temperature-the-ideal-gas-law
https://docs.google.com/presentation/d/1CPHk5z-xyBd2C0ZemhTja9bVwyvWYj9EWqCZGgysZ8w/edit?usp=sharing
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/14.8/primary/lesson/ideal-gas-law-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/14.8/primary/lesson/ideal-gas-law-chem/
https://drive.google.com/file/d/1FT39Exn7amm6KEB7yyaJ-H21Nqtqs4TC/view?usp=sharing
https://drive.google.com/file/d/1FT39Exn7amm6KEB7yyaJ-H21Nqtqs4TC/view?usp=sharing
https://drive.google.com/file/d/1FT39Exn7amm6KEB7yyaJ-H21Nqtqs4TC/view?usp=sharing
https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing
https://docs.google.com/document/d/1GQw2lrZa9M0VbPmfV0I0iplGg5FeYq9rbxm6mbzseMg/edit?usp=sharing


● 8.3 Stoichiometry of
Gaseous
Substances,
Mixtures, and
Reactions

○ Dalton’s Law
Resources
● Notes
● Partial Pressure

CK-12

thinking with Dalton’s Law of
Partial Pressure to calculate the
total pressure of a mixture of
gasses.

Success Criteria:
● Use Dalton’s Law to

calculate the total
pressure of a mixture of
gasses

What’s next? Students learn
Dalton’s Law of partial
pressures and find out that each
gas exerts a unique pressure,
and when added together, they
make the total pressure of the
gas mixture. Students learned
that there is a mixture of gasses
contributing to the external
pressure, which has an effect on
the tanker car when other
conditions are met. They now
wonder what happens when
there are chemical reactions
involving gasses- do gas
variables also affect chemical
reactions with glasses?

EVALUATE
Quiz on Gas Laws through Ideal Gas Laws

Study guide

Learning Sequence 2: Hydrogen Peroxide Decomposition 2 H2O2(l) → 2 H2O(l) + O2(g) Kinetics (1 Week)
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https://openstax.org/books/chemistry-atoms-first-2e/pages/8-3-stoichiometry-of-gaseous-substances-mixtures-and-reactions
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-3-stoichiometry-of-gaseous-substances-mixtures-and-reactions
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-3-stoichiometry-of-gaseous-substances-mixtures-and-reactions
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-3-stoichiometry-of-gaseous-substances-mixtures-and-reactions
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-3-stoichiometry-of-gaseous-substances-mixtures-and-reactions
https://docs.google.com/presentation/d/1WL-4H2C_V7KTgCKAq7h14GunsFC8wRPnF_1lXJR1XqU/edit?usp=sharing
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/14.12/primary/lesson/daltons-law-of-partial-pressures-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/14.12/primary/lesson/daltons-law-of-partial-pressures-chem/
https://docs.google.com/document/d/199VPLv1JsdQrs7niptvzbje87mY67G5Db0Jr2unBdhU/edit?usp=sharing
https://docs.google.com/document/d/1X2UJkle1p6L_nkD1b5HGQHeK7HAk-m_Yy-iCLQT-J9A/edit?usp=sharing


Driving Questions Lesson Level Phenomena Activity What Should They
Learn/Expected Outcome

ENGAGE
How does elephant
toothpaste work?

Hydrogen peroxide Engage
● Demo: Teacher

Directions
● Student worksheet

for Demo and Video

● What do we notice?
Students write down
observations that they
see.

● Attempt to make
sense: Discussion
board on Canvas:
Based on your
knowledge of
chemical reactions,
what do you think is
happening here?

○ Have students
make a
comment of
what they
think and have
them reply to
other
students.

● Identify related
phenomena: Class
discussion

● Develop questions and
next steps Students
will ask questions
related to the demo.

General Resources:
● Driving Question Board
○ Question
Formulation Technique (QFT)

DCI/SEP/CCC: SWBAT…
● HS-PS1-5
● Asking questions to

determine the cause and
effect of the overall
chemical reaction.

Learning Target: I can attempt
to make sense and ask
questions about the elephant
toothpaste chemical reaction.

Success Criteria:
● Ask questions about how

elephant toothpaste
works

● Attempt to make sense of
the chemical reaction at
the particle level

What’s next?
Students understand the
gas laws and how they
apply to gas particles in
general. Now they are
wondering how they
apply to chemical
reactions.
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https://docs.google.com/document/d/19l5u7SG1sRIhGJNYE5PvgAhuyM_vlaPM6yPHAkRK7fY/edit?usp=sharing
https://docs.google.com/document/d/19l5u7SG1sRIhGJNYE5PvgAhuyM_vlaPM6yPHAkRK7fY/edit?usp=sharing
https://docs.google.com/document/d/1oDtil7B-5BiWepuu01MluwtB62ZtlZDcFkoq-p3dFdo/edit?usp=sharing
https://docs.google.com/document/d/1oDtil7B-5BiWepuu01MluwtB62ZtlZDcFkoq-p3dFdo/edit?usp=sharing
https://docs.google.com/document/d/1ZeT5UjY8BN7LiU-ViKMxwVFMABi7Tr0Vy1l1eBmI0t8/edit
https://docs.google.com/document/d/11HwOBCCPPVtKYmEMW5pgCY8amdjqBN2xmtEvcOpF8AE/edit?usp=sharing
https://docs.google.com/document/d/11HwOBCCPPVtKYmEMW5pgCY8amdjqBN2xmtEvcOpF8AE/edit?usp=sharing


EXPLORE
Why is the reaction so
fast?

Hydrogen peroxide (Pick one lab or simulation)
● Rate of Chemical

Reaction Lab
● Updated above lab

to allow Google
sheets graphs

OR
● Rate of Chemical

Reaction Simulation

Ongoing Assignment
(homework)

● Elephant toothpaste
summary table

Optional Demo
● Catalyst in motion

demo

OpenStax
● 17.2 Factors

Affecting Reaction
Rates

Class Notes

DCI/SEP/CCC: SWBAT…
● HS-PS1-5
● Analyzing and

interpreting data with a
simulation to determine
the cause and effect of
increasing/decreasing
temperature,
concentration, surface
area or adding a catalyst.

● Planning and carrying
out investigations to
find patterns with
changing different
variables (temperature,
concentration, etc.) in a
chemical reaction to
qualitatively determine
the speed of the reaction.

Learning Target: I can analyze
and interpret data to determine if
a reaction speeds up or slows
down when temperature,
concentration, or surface area
increases or decreases.

Success Criteria:
● When temperature,

surface area, or
concentration increase,
describe what happens to
the rate of reaction

● When temperature,
surface area, or
concentration decrease,
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https://docs.google.com/document/d/11fkB6WpY2YW2zTZyxW25Ehl-jdUjRn3O6WuDhvMF-Uk/edit?usp=sharing
https://docs.google.com/document/d/11fkB6WpY2YW2zTZyxW25Ehl-jdUjRn3O6WuDhvMF-Uk/edit?usp=sharing
https://docs.google.com/document/d/13pJpSwiPf6ytAFxTxjgEJRXgfLXG71MmJxcgMcNdYHE/edit?usp=sharing
https://drive.google.com/file/d/15yKpPWh8-dPBWwffdK3f1eMEUUC6UYDq/view?usp=sharing
https://drive.google.com/file/d/15yKpPWh8-dPBWwffdK3f1eMEUUC6UYDq/view?usp=sharing
https://docs.google.com/document/d/13gh_A99KrScTWbEL3xtIYytaG-rclkX9oQE1NB8r7Gs/edit?usp=sharing
https://docs.google.com/document/d/13gh_A99KrScTWbEL3xtIYytaG-rclkX9oQE1NB8r7Gs/edit?usp=sharing
https://docs.google.com/document/d/1oLP2F8ngMkzU1-IzTyG0_YbySNr4LIdr1Fou6ssDJRQ/edit?usp=sharing
https://docs.google.com/document/d/1oLP2F8ngMkzU1-IzTyG0_YbySNr4LIdr1Fou6ssDJRQ/edit?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/17-2-factors-affecting-reaction-rates
https://openstax.org/books/chemistry-atoms-first-2e/pages/17-2-factors-affecting-reaction-rates
https://openstax.org/books/chemistry-atoms-first-2e/pages/17-2-factors-affecting-reaction-rates
https://docs.google.com/presentation/d/1KlBvikF0T7YMjtv4Av-11c3xTpzkZwXekJltsDZbYWs/edit?usp=sharing


describe what happens to
the rate of reaction

● Adding a catalysts
speeds up the reaction
rate

What’s next?
Students learn how temperature,
catalysts, concentration, and
surface area can play a role in
how quickly or slowly chemical
reactions occur. They figure out
that a catalyst plays a role (the
yeast) is why the chemical
reaction occurs so quickly.They
are now wondering how
collisions play a role in how
chemical reactions occur based
on what they learned about
kinetic molecular theory.

EXPLAIN
How does the catalyst
(yeast) make it so a lot
more gas is produced?

Hydrogen peroxide ● POGIL: Collision
Theory
OR

● Collision Theory
(with Key)

OpenStax
● 17.5 Collision

Theory

Ongoing Assignment
(homework)

● Elephant toothpaste
summary table

Class Notes

DCI/SEP/CCC: SWBAT…
● HS-PS1-5
● Developing and using

models to find patterns
to predict the behavior of
gas molecules in terms of
reaction rate.

Learning Target: I can develop
and use models to find patterns
to identify the requirements
needed for a successful reaction
to occur between
reactant particles.

Success Criteria:
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https://drive.google.com/file/d/1JZNM3hD_AZhJRE371dy_9lprPZb5uxn0/view?usp=sharing
https://drive.google.com/file/d/1JZNM3hD_AZhJRE371dy_9lprPZb5uxn0/view?usp=sharing
https://drive.google.com/file/d/1uOw56D_4y_SmIJpCdVVo4Cz62PEFMdU1/view?usp=sharing
https://drive.google.com/file/d/1uOw56D_4y_SmIJpCdVVo4Cz62PEFMdU1/view?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/17-5-collision-theory
https://openstax.org/books/chemistry-atoms-first-2e/pages/17-5-collision-theory
https://docs.google.com/document/d/13gh_A99KrScTWbEL3xtIYytaG-rclkX9oQE1NB8r7Gs/edit?usp=sharing
https://docs.google.com/document/d/13gh_A99KrScTWbEL3xtIYytaG-rclkX9oQE1NB8r7Gs/edit?usp=sharing
https://docs.google.com/presentation/d/1KlBvikF0T7YMjtv4Av-11c3xTpzkZwXekJltsDZbYWs/edit?usp=sharing


● Explain the meaning of
an effective collision.

● Explain the requirements
needed for a reaction to
occur between reactant
particles.

What’s next?
Students are able to apply what
they learned in thermochemistry
and apply the graphs to collision
theory. Students now know
that…

1. Sufficient energy to break
bonds

a. Activation energy
is at a higher
temperature and
catalysts lower
activation energy

2. Proper orientation
a. More effective

collisions means a
faster reaction.
So, more
reactants/concent
ration= faster
reaction

Students may be wondering how
we can mathematically figure out
how much elephant toothpaste is
made based on how much
hydrogen peroxide we used.
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ELABORATE
Can I mathematically
calculate these gas
variables when given a
balanced chemical
equation?

How does the rate of gas
formation (or removal)
by a chemical reaction
affect the pressure and
volume?

Hydrogen peroxide ● Gas Stoichiometry
● Mg and HCl Lab

Ongoing Assignment
(homework)

● Elephant toothpaste
summary table

OpenStax
● 8.3 Stoichiometry of

Gaseous
Substances,
Mixtures, and
Reactions

Resources
● Gas Stoichiometry

CK-12

DCI/SEP/CCC: SWBAT…
● HS-PS1-5
● Using mathematics and

computational thinking
to find patterns of a
chemical reaction
affected by gas laws.

● Analyzing and
interpreting data to
determine patterns to
determine the rate of gas
formation.

Learning Target: I can use
mathematics and computational
thinking using stoichiometry and
the ideal gas law to apply to
chemical reactions and calculate
the amount of gas produced.

Success Criteria:
● Use stoichiometry for

conversions in a chemical
reaction

● Use the ideal gas law to
calculate an unknown
variable

What’s next?
Students learn how to apply gas
laws to stoichiometry and are
able to make calculations using
gas laws equations and
balanced chemical reactions to
show that the rules can apply to
chemical reactions as well.
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https://drive.google.com/file/d/1Lc4mUfOJytaqrMOaCQpBDYnEdkjgsyUC/view?usp=sharing
https://docs.google.com/document/d/13zjrojDCLIACXK9BieY7LekzPYcfkztV/edit?usp=sharing&ouid=115628278475286452031&rtpof=true&sd=true
https://docs.google.com/document/d/13gh_A99KrScTWbEL3xtIYytaG-rclkX9oQE1NB8r7Gs/edit?usp=sharing
https://docs.google.com/document/d/13gh_A99KrScTWbEL3xtIYytaG-rclkX9oQE1NB8r7Gs/edit?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-3-stoichiometry-of-gaseous-substances-mixtures-and-reactions
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-3-stoichiometry-of-gaseous-substances-mixtures-and-reactions
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-3-stoichiometry-of-gaseous-substances-mixtures-and-reactions
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-3-stoichiometry-of-gaseous-substances-mixtures-and-reactions
https://openstax.org/books/chemistry-atoms-first-2e/pages/8-3-stoichiometry-of-gaseous-substances-mixtures-and-reactions
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/14.10/primary/lesson/gas-stoichiometry-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/14.10/primary/lesson/gas-stoichiometry-chem/


Students can now confidently
explain the chemical reaction of
elephant toothpaste and how it
relates to gas laws and kinetics.

EVALUATE
Performance Task
(Lab)

● HS-PS1-5

Dissolving Sugar Lab Kinetics Assessment -
Performance Task (Lab)

● Creativity
Assignment

DCI/SEP/CCC: SWBAT…
● HS-PS1-5
● Constructing

explanations and
designing solutions by
using patterns related to
the rate of reaction of
gasses by designing their
experiment.

EVALUATE
● HS-PS1-5

Gas Laws and Kinetics Assessment

Resources:
Possible Assessment Questions
Study guide

● Review gasses WS
● Gasses google slides
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https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://docs.google.com/document/d/1QyiqSB7uH_2BSENkUW2a5__57io7RrzML5bLzxgfcUE/edit?usp=sharing
https://docs.google.com/document/d/1QyiqSB7uH_2BSENkUW2a5__57io7RrzML5bLzxgfcUE/edit?usp=sharing
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://docs.google.com/document/d/1uEBODaf0JqMJRui5eftdPgjGeXZ8IAS6fQjam3iCy24/edit?usp=sharing
https://docs.google.com/document/d/1zzrOpJTNEWeZR3e_BAwu1nqqdFc4KFPCgwlCd8bUpA8/edit?usp=sharing
https://docs.google.com/document/d/1X2UJkle1p6L_nkD1b5HGQHeK7HAk-m_Yy-iCLQT-J9A/edit?usp=sharing
https://drive.google.com/file/d/1DvK6P1Z5Mx5ZyB6rOFCw_OQNiJAevuDv/view?usp=sharing
https://docs.google.com/presentation/d/1i0vC7geRuM88AWFfYzkyLZQhXeSgAKWukgxT1BB5Gak/edit?usp=sharing


Accelerated General 
Chemistry

Bundle 4
 Lisa Daigle
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Curricular Sequence for Each Bundle
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Bundle 4: Gas Laws and Kinetics
Composed of 2 Learning Sequences:

Tanker Car

How did the tanker car implode?

Focus on Kinetic Molecular Theory 
and Gas Laws (includes Ideal Gas 
Law)

Elephant Toothpaste

How does elephant toothpaste work?

Focus on gas stoichiometry, reaction 
rate of chemical reactions, and 
collision theory

8



How did the tanker car implode? First Steps

9

What do we notice?

Students watch a video of 
a tanker car implosion 
and make observations 
based on what they saw.

Attempt to Make Sense

Students use what they know 
to make a scientific 
explanation by making a 
model or contributing to a 
class discussion board with 
their ideas (focus on 
molecular level)

Identify Related 
Phenomenon

Crushing the can 
experiment (implosion)

Ask Questions



How does elephant toothpaste work? First Steps

10

What do we notice?

Students observe the 
elephant toothpaste 
demonstration and make 
observations.

Attempt to Make Sense

Students may explain the 
chemical reaction, but they 
need to be able to explain 
what is happening at the 
molecular level and why it 
happens so quickly.

Identify Related 
Phenomenon

Another chemical reaction 
that happens quickly

Ask Questions



4C Activity: Performance Task

11

Creativity

Kinetics Performance Task

In a lab where students design a 
procedure, students connect the rate of 
dissolving sugar to what they know about 
reaction rates in a chemical reaction. 
Students then apply the kinetics of 
reactions to elephant toothpaste.
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HS-PS1 Flint Water Crisis

Unit Overview

Unit Title: Bundle 5: Flint Water Crisis

Teacher: Lisa Daigle

Grade
Level/Course:

9-12/Accelerated General Chemistry

Length/Dates: 5 Weeks

Unit Summary:
2-4 sentences
describing the
main ideas,
content and skills
of the unit.

By exploring the Flint Water Crisis in Flint, Michigan, students learn about solutions, equilibrium, and acids and
bases in chemistry. Students will be able to describe how the water was contaminated in Flint, Michigan and why
people can’t drink it by describing the chemistry behind it.

Explanation

Select PEs that work together (bundle) to promote proficiency in using ideas expressed. Often a bundle will include PEs from a single
NGSS topic or DCI, but a bundle could draw in PEs from other topics or DCIs.

PE(s) to be addressed (include assessment boundaries and clarification statements).

Bundle
● HS-PS1-6. Refine the design of a chemical system by specifying a change in conditions that would produce increased

amounts of products at equilibrium.* [Clarification Statement: Emphasis is on the application of Le Chatelier’s Principle and
on refining designs of chemical reaction systems, including descriptions of the connection between changes made at the
macroscopic level and what happens at the molecular level. Examples of designs could include different ways to increase
product formation including adding reactants or removing products.] [Assessment Boundary: Assessment is limited to
specifying the change in only one variable at a time. Assessment does not include calculating equilibrium constants and
concentrations.]

July 2023

https://www.nextgenscience.org/pe/hs-ps1-6-matter-and-its-interactions


Unpack DCI(s), SEPs, and CCCs coded to the PEs to identify implications for instruction.

SEP Implications DCI Implications CCC Implications

Transfer Goals (Vision of the Graduate)
List the long-term and/or school-wide independent student behaviors that this unit will address.

Communication Transdisciplinary Goal:
Students effectively communicate and use interpersonal skills in a range of formal and informal contexts.

Phenomenon

July 2023

http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=87


Explore Anchoring Phenomenon: Flint Water Crisis

Attempt to Make Sense: Explore through the Google Slides presentation to make sense of how the water became so toxic.
Identify Related Phenomena: Pollution

Develop Potential Student Questions
● How did Pb (lead) get in the water?
● Why is the water so toxic to people?
● What’s in the water?
● How much lead is in the water?

Possible Unit Level Phenomena: Students should be able to determine why the Flint water is so deadly based on understanding solutions,
chemical equilibrium, and acids and bases. They will be able to construct an explanation at the chemical level on how this unfortunate
phenomenon was able to occur.

Sample Explanation: The Flint water is made up of a solution of water and toxic lead (Pb) ions. This means that Pb is uniform throughout the
water available to Flint residents and they can’t really see the Pb because of this homogenous mixture. The solution was created due to the
corrosion of the lead pipes. Oxygen, an oxidizing agent present in water, reacts with exposed lead, which makes the Pb2+ ions in the water.
The full reaction is 2Pb + O2+ 2H2O---> Pb(OH)2. To stop the lead ions from being present in the water, the city should add in PO4

3-

(phosphate) to stop the lead from leaching into the water and create lead II phosphate. Theoretically over time, this should stop the lead from
leaching into the water and stop the previous chemical reaction from happening. When the water source was switched to the Flint river, it was
not treated with phosphate ions! This allowed the other reaction to happen, which means that lead would always be in the water. Another
protective layer, PbCO3, is also breaking down due to the poor pH of the water. The chemical equilibrium equation is as follows: PbCO3-<--->
Pb2+ + CO3

2- The pH should be around 10, but the Flint water is around 7 or 8, so the solubility of the PbCO3 decreases. Also, because the
water has a lower pH than it should, this means there are more H+, ions for the CO3

2- to react with, which means our equilibrium equation
would be out of balance. The negligence of the correct authorities to treat the water with phosphate ions as well as not maintain the pH made
both protective layers break down over time, and therefore, the water became toxic with lead.

Background Research
● https://www.acs.org/content/acs/en/education/resources/highschool/chemmatters/past-issues/2016-2017/december-2016/flint-water-cri

sis.html#:~:text=A%20 few%20months%20later%2C%20 Flint,chlorine%2C%20bromine%2C%20or%20iodine.
● https://cen.acs.org/articles/94/i7/Lead-Ended-Flints-Tap-Water.html
● https://cen.acs.org/search.html?q=flint&sortBy=relevance&rpp=10&startYear=1998&startMonth=08&startDay=01&endYear=2022&end

Month=05&endDay=26&topics=all
● https://www.materialsperformance.com/articles/material-selection-design/2016/06/the-science-behind-it-corrosion-caused-lead-tainted-

water-in-flint-michigan
● https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5353852/
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https://docs.google.com/presentation/d/1I8ZA13_82xeLvCTF3uI6oO31QLk6KQnLSs1o2oIkQrY/edit?usp=sharing
https://www.acs.org/content/acs/en/education/resources/highschool/chemmatters/past-issues/2016-2017/december-2016/flint-water-crisis.html#:~:text=A%20few%20months%20later%2C%20Flint,chlorine%2C%20bromine%2C%20or%20iodine
https://www.acs.org/content/acs/en/education/resources/highschool/chemmatters/past-issues/2016-2017/december-2016/flint-water-crisis.html#:~:text=A%20few%20months%20later%2C%20Flint,chlorine%2C%20bromine%2C%20or%20iodine
https://cen.acs.org/articles/94/i7/Lead-Ended-Flints-Tap-Water.html
https://cen.acs.org/search.html?q=flint&sortBy=relevance&rpp=10&startYear=1998&startMonth=08&startDay=01&endYear=2022&endMonth=05&endDay=26&topics=all
https://cen.acs.org/search.html?q=flint&sortBy=relevance&rpp=10&startYear=1998&startMonth=08&startDay=01&endYear=2022&endMonth=05&endDay=26&topics=all
https://www.materialsperformance.com/articles/material-selection-design/2016/06/the-science-behind-it-corrosion-caused-lead-tainted-water-in-flint-michigan
https://www.materialsperformance.com/articles/material-selection-design/2016/06/the-science-behind-it-corrosion-caused-lead-tainted-water-in-flint-michigan
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5353852/


● https://engagedscholarship.csuohio.edu/cgi/viewcontent.cgi?referer=https://www.google.com/&httpsredir=1&article=1044&context=tdr
● https://www.chemistryworld.com/opinion/inside-flints-water-crisis/4011316.article
● https://www.pbs.org/newshour/science/study-confirms-lead-got-flints-water
● https://www.nrdc.org/stories/flint-water-crisis-everything-you-need-know
● https://www.acsh.org/news/2022/01/04/flint-water-dept-failed-its-chemistry-test-16034
● https://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/issues/2016-2017/December%202016/chemma

tters-dec2016-flint-water-crisis.pdf
POPULAR MEDIA

● https://www.npr.org/sections/thetwo-way/2016/04/20/465545378/lead-laced-water-in-flint-a-step-by-step-look-at-the-makings-of-a-crisis
● https://apnews.com/article/us-news-health-michigan-rick-snyder-flint-7295d05da09d7d5b1184b0e349545897
● https://www.consumernotice.org/environmental/water-contamination/flint-michigan/
● https://www.vox.com/2016/2/15/10991626/flint-water-crisis

Bundle 5: Flint Water Crisis

Driving Questions Lesson Level
Phenomena

Activity What Should They Learn/Expected
Outcome

ENGAGE
What is the issue with Flint’s
water?

Presentation Engage
●
● What do we notice? Show this: Flint Google

Slides
● Attempt to make sense: Have students

write down observations of the google
slides and try to answer the initial question.

● Identify related phenomena: Pollution
● Develop questions and next steps

General Resources:
● Driving Question Board

○ Question Formulation Technique (QFT)

DCI/SEP/CCC: SWBAT…
● HS-PS1-6
● Asking questions and

determining the cause and effect
of the Flint Water Crisis

Learning Target: I can ask questions
about the chemistry behind the Flint
Water.

Success Criteria
● Ask questions about Flint Water at

the particle level

What’s next? Students already know the
different properties of water, but what they
don’t know is how it can become so toxic.
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https://engagedscholarship.csuohio.edu/cgi/viewcontent.cgi?referer=https://www.google.com/&httpsredir=1&article=1044&context=tdr
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https://www.npr.org/sections/thetwo-way/2016/04/20/465545378/lead-laced-water-in-flint-a-step-by-step-look-at-the-makings-of-a-crisis
https://apnews.com/article/us-news-health-michigan-rick-snyder-flint-7295d05da09d7d5b1184b0e349545897
https://www.consumernotice.org/environmental/water-contamination/flint-michigan/
https://www.vox.com/2016/2/15/10991626/flint-water-crisis
https://docs.google.com/presentation/d/1I8ZA13_82xeLvCTF3uI6oO31QLk6KQnLSs1o2oIkQrY/edit?usp=sharing
https://docs.google.com/presentation/d/1I8ZA13_82xeLvCTF3uI6oO31QLk6KQnLSs1o2oIkQrY/edit?usp=sharing
https://docs.google.com/document/d/1ZeT5UjY8BN7LiU-ViKMxwVFMABi7Tr0Vy1l1eBmI0t8/edit
https://docs.google.com/document/d/11HwOBCCPPVtKYmEMW5pgCY8amdjqBN2xmtEvcOpF8AE/edit?usp=sharing


Students will explore solutions,
equilibrium, and acids and bases in order
to figure out why the Flint water is so toxic.

Learning Sequence 1: Solutions

Driving Questions Lesson Level
Phenomena

Activity What Should They Learn/Expected
Outcome

EXPLORE
How did the lead dissolve in
the water?

Flint Water ● Solutions Basics
● Solutions Lab

OpenStax
● 11.3 Solubility
● 6.3 Molarity
● 6.4 Other Units for Solutions

Resources
● Solutions CK-12
● Class Notes

DCI/SEP/CCC: SWBAT…
● HS-PS1-6
● Constructing an explanation of

the basics of solutions by
understanding the structure and
function of solutions.

● Planning and carrying out an
investigation to determine the
cause and effect of dissolving a
solute in a solvent.

Learning Target:
● I can construct an explanation by

naming the solute and solvent in
the Flint Water Crisis to describe
the solution.

● I can carry out an investigation to
see the cause and effect of
dissolving salt in a solution.

Success Criteria:
● Define and name the solute and

solvent in the solution
● Make a saltwater solution and

follow the directions on calculating
mole fraction, molarity, molality,
and density.
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https://docs.google.com/document/d/1dohi9XTJawRAOTQc2M2uMtxMza2MddHWuxhhR4uIEg4/edit?usp=sharing
https://drive.google.com/file/d/1TLyKRBDN0nMO3BH1RYbw6ZUIpCKlTU3a/view?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/11-3-solubility
https://openstax.org/books/chemistry-atoms-first-2e/pages/6-3-molarity
https://openstax.org/books/chemistry-atoms-first-2e/pages/6-4-other-units-for-solution-concentrations
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/16.1/primary/lesson/solutions-ms-ps/
https://docs.google.com/presentation/d/1Hb6Lp_44bENTajqKfg5DyT1kOQo-2pNBHnIkGImUCzU/edit?usp=sharing


What’s next? Students learn the
components of a solution. They learn that
the Flint water must be a solution,
identifying the solute and solvent.
Students then explore through a lab and
create a saltwater solution. They are
exposed to the math behind solutions, but
don’t have a full understanding yet that
will be explained later in the unit. They
may be wondering how the Flint water
became a solution in the first place.

EXPLAIN
How much lead can “fit” in the
water?

Flint Water ● POGIL: Solubility OR POGIL:
Saturated and Unsaturated

1. Solubility Curve or
2. Solubility Curve

● KNO3 solubility curve lab

OpenStax
● 11.3 Solubility
● 6.3 Molarity
● 6.4 Other Units for Solutions

Resources
● Notes
● Class Notes
● Saturated and Unsaturated Solutions

CK-12
● Supersaturated Solutions CK-12
● Solubility Curves CK-12

DCI/SEP/CCC: SWBAT…
● HS-PS1-6
● Analyzing and interpreting data

to determine the stability and
change (unsaturated, saturated or
supersaturated) of solutions.

Learning Target: I can analyze and
interpret data to determine unsaturated,
saturated, and supersaturated solutions.

Success Criteria:
● Use a solubility curve to determine

an unsaturated, saturated, or
supersaturated solution.

What’s next? Students learn how much
solute can be dissolved in a solution. They
learn what saturated, unsaturated, and
supersaturated solutions are and can
classify solutions based on a solubility
curve graph. But they may be wondering if
we can actually measure solute that’s in a
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https://drive.google.com/file/d/0BztA5Wrce9bNa3pZQjNNOWpZT00/view?usp=sharing&resourcekey=0-mkPrLvhqQ7_z3JVY34juQg
https://drive.google.com/file/d/0BztA5Wrce9bNcTBnOTIyN3dWM3c/view?usp=sharing&resourcekey=0-P6JAW9CoYeuQW7PnDKITlg
https://drive.google.com/file/d/0BztA5Wrce9bNcTBnOTIyN3dWM3c/view?usp=sharing&resourcekey=0-P6JAW9CoYeuQW7PnDKITlg
https://docs.google.com/document/d/19RESpL6oxv8zS_HliYkrzsJb-a8wiyoyto8n3wEWgXU/edit?usp=sharing
https://docs.google.com/document/d/10k9PDTW0qdpHmfnlFttBdvpGwK05jiGIvp399SR_e2o/edit?usp=sharing
https://docs.google.com/document/d/1zIUdTC41lMJkny3nLb130E4MTzaSoDdSNJ5CQfhp7P8/edit?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/11-3-solubility
https://openstax.org/books/chemistry-atoms-first-2e/pages/6-3-molarity
https://openstax.org/books/chemistry-atoms-first-2e/pages/6-4-other-units-for-solution-concentrations
https://docs.google.com/presentation/d/1d_6za_WFJAZA_nFW6fIEr4DQexNVlspNwb6H5EMrr-A/edit?usp=sharing
https://docs.google.com/presentation/d/1Hb6Lp_44bENTajqKfg5DyT1kOQo-2pNBHnIkGImUCzU/edit?usp=sharing
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/16.4/primary/lesson/saturated-and-unsaturated-solutions-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/16.4/primary/lesson/saturated-and-unsaturated-solutions-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/16.6/primary/lesson/supersaturated-solutions-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/16.5/primary/lesson/how-temperature-influences-solubility-chem/


solution and how we can figure that out.

EXPLAIN
How much lead is in the water?

Flint Water
● Molarity Worksheet
● Molarity/molality Calculations

worksheet
○ Answer Key

● Molarity Lab

OpenStax
● 11.3 Solubility
● 6.3 Molarity
● 6.4 Other Units for Solutions

Resources
● Molarity CK-12
● Class Notes
● POGIL: Molarity

DCI/SEP/CCC: SWBAT…
● HS-PS1-6
● Using mathematical and

computational thinking to
mathematically explain the
structure and function of
solutions.

Learning Target: I can use mathematical
and computational thinking to calculate
molarity and molality of a solution.

Success Criteria:
● Calculate molarity
● Calculate molality

What’s next? Students learn how to
measure solute in a solution by doing
molarity and molality calculations. They
will need to figure out the solution
chemistry behind Flint’s water.

ELABORATE
What is the solution chemistry
behind Flint Water Crisis?

Flint Water Flint Water Crisis Connection 1
ENRICHMENT: 11 Year old girl invents lead
detecting device

DCI/SEP/CCC: SWBAT…
● HS-PS1-6
● Constructing explanations to

explain the stability and change
of the Flint water solution.

Learning Target: I can construct an
explanation for Flint’s water using solution
chemistry.

Success Criteria
● Analyze the solution chemistry
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https://drive.google.com/file/d/1fqqx7KbJOMhclMhpDope-pg-DjZ8LgTJ/view?usp=sharing
https://docs.google.com/document/d/1Q6DKrz5YtF6VaAAU4ciiUK5QyX9sdmh5TDpzAzWv9eE/edit?usp=sharing
https://docs.google.com/document/d/1Q6DKrz5YtF6VaAAU4ciiUK5QyX9sdmh5TDpzAzWv9eE/edit?usp=sharing
https://docs.google.com/document/d/1K9firPUzehVvTbSAj2yKmb23SXghQ9jENJAnJLUXHzU/edit?usp=sharing
https://drive.google.com/file/d/1Z3m1DBXdA8or90QWrzTlT9XnNlrXdwj8/view?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/11-3-solubility
https://openstax.org/books/chemistry-atoms-first-2e/pages/6-3-molarity
https://openstax.org/books/chemistry-atoms-first-2e/pages/6-4-other-units-for-solution-concentrations
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/16.9/primary/lesson/molarity-chem/
https://docs.google.com/presentation/d/1Hb6Lp_44bENTajqKfg5DyT1kOQo-2pNBHnIkGImUCzU/edit?usp=sharing
https://drive.google.com/file/d/0BztA5Wrce9bNUnN2LXgxQVFqVkk/view?usp=sharing&resourcekey=0-TUjVUTjcg4C0JsE-yOuzEQ
https://docs.google.com/presentation/d/11Z4eTELHo-2khVnGEI1g9jnsWlKg3xbTC_MqX11MJ_w/edit?usp=sharing
https://www.npr.org/sections/thetwo-way/2017/10/20/559071028/troubled-by-flint-water-crisis-11-year-old-girl-invents-lead-detecting-device
https://www.npr.org/sections/thetwo-way/2017/10/20/559071028/troubled-by-flint-water-crisis-11-year-old-girl-invents-lead-detecting-device


behind the crisis

What’s next? Solutions are now
understood, but now students may be
wondering what chemical reaction may be
happening with the Flint water.

EVALUATE
LS1 Assessment: Quiz on Solutions
Study guide

● HS-PS1-6

Learning Sequence 2: Equilibrium

Driving Questions Lesson Level
Phenomena

Activity What Should They Learn/Expected
Outcome

ENGAGE
What does it mean when a
solution reaches equilibrium?

Flint Water ● Dynamic Equilibrium Introduction
● Soda Straw Lab

○ Analysis questions for
electronic submission

DCI/SEP/CCC: SWBAT…
● HS-PS1-6
● Analyzing and interpreting data

to determine the stability and
change when a solution is in
equilibrium.

Learning Target: I can analyze and
interpret data to figure out what equilibrium
means.

Success Criteria
● Describe what equilibrium means

What’s next? Students learn that
equilibrium does not mean that both sides
are equal but rather the amounts removed
or added are the same when something
reaches equilibrium. Now that they know
what equilibrium means, they are ready to
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https://docs.google.com/document/d/1lBiRaCTB_Ue7TZHe1b1mAdCBsa-spWL_/edit?usp=sharing&ouid=115628278475286452031&rtpof=true&sd=true
https://docs.google.com/document/d/1CAFb2LHmGJakwvk0STp-sN1x5oz3qNbWa5IlLlq1oHk/edit?usp=sharing
https://drive.google.com/file/d/12Ao7McdIb4PsTP7eSC25vNVn1sI4OdKl/view?usp=sharing
https://drive.google.com/file/d/1YJittqhhCb_ZK1eznH8UNDWLy54Ri3Dg/view?usp=sharing
https://docs.google.com/document/d/1E25kD86XHevvCVD2JKvMXUk-ZNZwNy0gSqWH_ymNWRQ/edit?usp=sharing
https://docs.google.com/document/d/1E25kD86XHevvCVD2JKvMXUk-ZNZwNy0gSqWH_ymNWRQ/edit?usp=sharing


explore chemical reactions. They may be
wondering how this applies to the lead
pipes.

EXPLORE
Is there a chemical reaction?

Flint Water
● POGIL: Equilibrium

○ Answers
● Graphing Equilibrium

OpenStax
● 13.1 Chemical Equilibria

Resources:
● Chemical Equilibrium CK-12

DCI/SEP/CCC: SWBAT…
● HS-PS1-6
● Analyzing and interpreting data

to determine the stability and
change of chemical equilibrium.

Learning Target: I can analyze and
interpret data to quantify equilibrium.

Success Criteria
● Determine what equilibrium means

mathematically

What’s next? Students learn that some
chemical reactions are in equilibrium and
dynamic. They also learn how to quantify
equilibrium. Students are probably
wondering what different factors affect the
chemical reaction.

EXPLAIN
What factors can affect
equilibrium?

Flint Water ● Le Chatelier’s POGIL OR Influencing
Reaction Equilibrium

○ Le Chatelier’s Principle POGIL
answers

● Pick a couple for practice:
○ Practice worksheet
○ Equilibrium and Breathing

● Le Chatelier’s Principle Worksheet with
answers

○ Same worksheet without
answers

DCI/SEP/CCC: SWBAT…
● HS-PS1-6
● Analyzing and interpreting data

to find the stability and change in
a chemical reaction when variables
are manipulated.

Learning Target: I can analyze and
interpret data to describe shifts in
equilibrium using Le Chatelier’s Principle.
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https://drive.google.com/file/d/0BztA5Wrce9bNOE5BLTVZRkxxNWM/view?usp=sharing&resourcekey=0-oV0imlpSH-opB9RwVoViyQ
https://drive.google.com/file/d/1HLrFxdxuvLnZ2yDZUt9VfAmdwYH50E12/view?usp=sharing
https://drive.google.com/file/d/1vJ_yS9VH4kpRnDPkCPvS32h1miHljycn/view?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/13-1-chemical-equilibria
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/19.2/primary/lesson/chemical-equilibrium-chem/
https://drive.google.com/file/d/1t2wbuvR1UwctxkO0RMHnofC5ZbyYVLA3/view?usp=sharing
https://drive.google.com/file/d/1MqK45rPENk8DlnO2qI_rDL58GbZqJNIT/view?usp=sharing
https://drive.google.com/file/d/1MqK45rPENk8DlnO2qI_rDL58GbZqJNIT/view?usp=sharing
https://drive.google.com/file/d/10UwGujGxqC-wapCCgiyhWALIYpi-jXsx/view?usp=sharing
https://drive.google.com/file/d/10UwGujGxqC-wapCCgiyhWALIYpi-jXsx/view?usp=sharing
https://drive.google.com/file/d/1dzl8LPpedDjtCLo3m23nQqglKOYEtlwq/view?usp=sharing
https://drive.google.com/file/d/1zgi_yYLBdUFQyZxoReLurjeYioahuX_F/view?usp=sharing
https://drive.google.com/file/d/1tE1crlkKOFuxtPymZ8bHzoVSkWg5v8ur/view?usp=sharing
https://drive.google.com/file/d/15WeILqcSQQQKRPEwwBFw_dF85MIHttQs/view?usp=sharing
https://drive.google.com/file/d/15WeILqcSQQQKRPEwwBFw_dF85MIHttQs/view?usp=sharing


● Le Chatelier’s Principle Lab

OpenStax
13.3 Shifting Equilibria: Le Chatalier’s Principle

Resources
● Notes
● Notes Google slides
● Le Chatelier’s Principle CK-12
● Effect of Concentration CK-12
● Effect of Temperature CK-12
● Effect of Pressure CK-12

Success Criteria
● Use Le Chatelier’s Principle to

describe shifts in equilibrium with
changes to pressure/volume,
concentration, and temperature.

What’s next? Students learn Le
Chatelier’s Principle describes changes in
a chemical reaction when there is a
disturbance. Students understand that
there are different factors that can affect
equilibrium. They are now wondering what
the reversible reaction is inside the lead
pipes and how it plays a role in the toxic
lead levels in the water.

ELABORATE
Why is there a lot of lead in the
water?

Flint Water
● Equilibrium expressions packet
● Equilibrium Expressions practice

problems

OpenStax
13.4 Equilibrium Calculations

DCI/SEP/CCC: SWBAT…
● HS-PS1-6
● Use mathematical and

computational thinking to find the
stability and change in a
chemical reaction.

Learning Target: I can use mathematical
and computational thinking to calculate Keq

in a reversible chemical reaction to
determine if reactants or products are
favored.

Success Criteria
● Calculate the Keq of a balanced

chemical equation.

What’s next? Students learn how to
mathematically calculate if more products
or reactants are made in a reversible
reaction. They can now apply this to the
Flint Water chemical equation to see if the
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https://drive.google.com/file/d/1YbAlxAOMgKxyghg4i8lu4zZhgYoxjGaK/view?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/13-3-shifting-equilibria-le-chateliers-principle
https://drive.google.com/file/d/1IMJDfSmmr7iCdhwZXLRbF9UjXuZsWwS-/view?usp=sharing
https://docs.google.com/presentation/d/1RAycsXbptQQZ-73Fg2K5sXWH8sqxcSGptezytmPty9I/edit?usp=sharing
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/19.6/primary/lesson/lech%C3%A2teliers-principle-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/19.7/primary/lesson/effect-of-concentration-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/19.8/primary/lesson/effect-of-temperature-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/19.9/primary/lesson/effect-of-pressure-chem/
https://drive.google.com/file/d/1vfcf8CeUNaN36koOZM27pEvlGAgK0xWL/view?usp=sharing
https://drive.google.com/file/d/1pGyqWJuK3UDFuzyqvJK5p1K-Hjq_AzGq/view?usp=sharing
https://drive.google.com/file/d/1pGyqWJuK3UDFuzyqvJK5p1K-Hjq_AzGq/view?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/13-4-equilibrium-calculations


reactants or products are favored in the
reversible reaction.

ELABORATE
What is solubility equilibrium
and how does it relate to the
Flint Water crisis?

Flint Water ● Flint Water Crisis Connection 2
○ Teacher Resource: From this

article

DCI/SEP/CCC: SWBAT…
● HS-PS1-6
● Constructing an explanation by

looking at the stability and
change of the contaminated water
in Flint.

Learning Target: I can construct an
explanation for the equilibrium chemistry
behind the Flint Water Crisis.

Success Criteria
● Apply equilibrium chemistry to Flint

Water Crisis

What’s next? Students learn that
solubility equilibrium relates to the Flint
water crisis because of the lead corrosion
in the pipes. Next, students will be
introduced to acids and bases.

EVALUATE
Quiz on Equilibrium

● HS-PS1-6

Learning Sequence 3: Acidity in the Water: Acids and Bases

Driving Questions Lesson Level
Phenomena

Activity What Should They Learn/Expected
Outcome

ENGAGE
What makes a solution acidic
or basic?

Flint Water
● Determining acids and bases lab OR

pH of Soil Lab

DCI/SEP/CCC: SWBAT…
● HS-PS1-6
● Analyzing and interpreting data
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https://docs.google.com/presentation/d/1oFs3MOiDaTRvpLxDCQBvpTsPWft9zZJVkYMqIeVrIKs/edit?usp=sharing
https://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/issues/2016-2017/December%202016/chemmatters-dec2016-flint-water-crisis.pdf
https://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/issues/2016-2017/December%202016/chemmatters-dec2016-flint-water-crisis.pdf
https://docs.google.com/document/d/1Wzg6sxew37QgnriQe5Ztl8Flp3qO8zp3tBVwUSSZQfk/edit?usp=sharing
https://docs.google.com/document/d/1FNvuj37QUjl9tXsq76jG-xLxAe0au9nQ/edit?usp=sharing&ouid=115628278475286452031&rtpof=true&sd=true
https://docs.google.com/document/d/1HVVe0dLvzlCfKMudCU8w4uQx6wR0JFp4/edit?usp=sharing&ouid=115628278475286452031&rtpof=true&sd=true


○ For pH of Soil lab, use the pH
sensors we have and be sure to
charge them up a day or so
before you use them.

OpenStax
● 14.1 Bronsted-Lowry Acids and bases

Resources
● Acids CK-12
● Bases CK-12

to find patterns with acids and
bases.

Learning Target: I can analyze and
interpret data to classify a base and an
acid.

Success Criteria:
● Find the pH of soil OR different

substances
● Analyze the data to draw

conclusions

What’s next? Students learn the
differences between acids and bases.
They may be wondering what makes
something acidic or basic.

EXPLAIN & EXPLORE
What’s happening at the
molecular level?

Flint Water ● POGIL: Acids & Bases
● Equations for Acids and Bases
● Conjugate acid-base pairs

Extension
● Naming Acids

DCI/SEP/CCC: SWBAT…
● HS-PS1-6
● Analyzing and interpreting data

to find patterns with acids and
bases.

Learning Target: I can analyze and
interpret data to classify a base and an
acid.

Success Criteria:
● Determine an acid or a base
● Describe and explain a

Bronsted-Lowry acid/base
● Describe and explain an Arrhenius

acid
● Figure out the conjugate acid and

base in a chemical equation
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https://openstax.org/books/chemistry-atoms-first-2e/pages/14-1-bronsted-lowry-acids-and-bases
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/21.1/primary/lesson/properties-of-acids-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/21.2/primary/lesson/properties-of-bases-chem/
https://drive.google.com/file/d/0BztA5Wrce9bNcHBPN0lfek0ycVU/view?usp=sharing&resourcekey=0-PxeFCwFyH2n1ksIcER0OzQ
https://drive.google.com/file/d/1EPwEn3eEYpU1mQJoYF6g5-wCWkZsSYG3/view?usp=sharing
https://drive.google.com/file/d/1flOXy614qZkR5CGiouZwls1unf97zHiG/view?usp=sharing
https://drive.google.com/file/d/1DI85h5Zb_4_9L3DnYuF5GsJc6B563HHB/view?usp=sharing


EXPAIN
How do we describe the acidity
(or basicity) of a solution?

Flint Water
● Calculations for acids and bases

Extension:
● Hydrolysis of Salts Lab
● Strong vs Weak Acid Calculations

For students who may need more support with
math:

● POGIL: pH
○ Answers

OpenStax
● 14.2 pH and pOH

Resources
● Notes
● Calculation pH CK-12
● pOH Scale and Calculations

DCI/SEP/CCC: SWBAT…
● HS-PS1-6
● Using mathematical and

computational thinking to find
patterns when calculating pH.

Learning Target: I can use mathematical
and computational thinking to determine
the pH and pOH or concentration H3O+ or
OH- in an acid and a base.

Success Criteria
● Determine the concentration of

H3O+or OH- in an acid or a base
● Determine the pH or pOH when

given the concentration of H3O+or
OH-

● Determine the pH or pOH when
given the other value

● Determine the pH or pOH when
provided the concentration of H3O+

or OH-

What’s next? Students get a better
understanding of acids and bases and it
has to do with H+ and OH- ions in solution.
They may be wondering how we measure
how acidic or basic something is in a
solution.
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https://drive.google.com/file/d/1CubfKgDY5Fh_BZ7ilhnfLGc6ajC18eAp/view?usp=sharing
https://drive.google.com/file/d/1xFz7IWmqTuIJHkXyqS3lyBd_b7oXewaP/view?usp=sharing
https://drive.google.com/file/d/1FOer3zrv9WYst8Li4dWGmA8QikOYassR/view?usp=sharing
https://drive.google.com/file/d/0BztA5Wrce9bNVWdmZzlXNGNvdVU/view?usp=sharing&resourcekey=0-QAeJwKHerQOS7NpFtUg-5g
https://drive.google.com/file/d/1YogsiEJQe3HI3igCtIKmvcYTBntweB4w/view?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/14-2-ph-and-poh
https://docs.google.com/presentation/d/1hYKRXGbD3QqNpMKcViSEX930WKt2inTd0m5tcWvHfpY/edit?usp=sharing
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/21.10/primary/lesson/calculating-ph-of-acids-and-bases-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/21.11/primary/lesson/the-poh-concept-chem/


EXPLAIN
How do we accurately
determine the amount of acid
(or base) in a solution?

Flint Water ● Titration Lab
● Titration calculations

OpenStax
● 14.7 Acid-Base Titrations

Resources
● Notes
● Titration Experiment CK-12
● Titration Calculations CK-12

DCI/SEP/CCC: SWBAT…
● HS-PS1-6
● Planning and carrying out an

investigation to determine the
stability and change of a solution
through a titration experiment.

Learning Target: I can plan and carry out
an investigation to perform a titration.

Success Criteria:
● Be able to successfully perform a

titration experiment
● Use the dilution equation to

calculate the molarity of a solution

What’s next? Students learn how to
measure the amount of acid or base in a
solution through a titration. The next step
would be to apply what we learned about
acids and bases to the Flint water crisis
because the water is acidic.

ELABORATE
How does the pH affect the
water quality?

Flint Water ● Flint Water Crisis Connection 3
○ Teacher Resource: From this

article

DCI/SEP/CCC: SWBAT…
● HS-PS1-6
● Constructing an explanation of

how the basic water affects the
chemistry of Flint by looking at the
patterns of acids and applying it to
acidic water.

Learning Target: I can construct an
explanation behind the acid/base
chemistry in the Flint Water.

Success Criteria:

July 2023

https://docs.google.com/document/d/18dgDhhXnh_bNHDsjl1Xn-AhYFpgVeWokrC8GaB3OPSs/edit?usp=sharing
https://drive.google.com/file/d/1db8cZwyH2doOcate_FJ6hs3PbQCEkfYj/view?usp=sharing
https://openstax.org/books/chemistry-atoms-first-2e/pages/14-7-acid-base-titrations
https://docs.google.com/presentation/d/10reNxQDuL_0qs7fTZHdghHndV147TuIPzBgH8wetVDc/edit?usp=sharing
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/21.17/primary/lesson/titration-experiment-chem/
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/21.18/primary/lesson/titration-calculations-chem/
https://docs.google.com/presentation/d/1J-AxCvhJSj3rGWYF5Ts_KSouKS_MEI4nbZs_lDKnu0Q/edit?usp=sharing
https://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/issues/2016-2017/December%202016/chemmatters-dec2016-flint-water-crisis.pdf
https://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/issues/2016-2017/December%202016/chemmatters-dec2016-flint-water-crisis.pdf


● Gather information to describe the
acid/base chemistry of the Flint
water.

What’s next? The students learn how
acidic the water in Flint is and are able to
apply what they learned about acids to
the Flint water.

EVALUATE
Quiz on Acids-Bases

● HS-PS1-6

EVALUATE
SOCIAL JUSTICE

Flint Water ● “Social Media” Post
○ Students are not required to

post on actual social media but
rather to make a social
media-like post

○ Social Media Tips
■ Students can have

access as a guide.
■ Teachers can also use

as a guide to make sure
students use their
chosen platform
correctly

○ 4C assignment: Communication

DCI/SEP/CCC: SWBAT…
● HS-PS1-6
● Obtaining, evaluating, and

communicating information by
discussing the stability and
change of the Flint water.

Learning Target: I can obtain, evaluate,
and communicate information to describe
the chemistry behind the Flint Water
Crisis.

Success Criteria: See Rubric

July 2023

https://docs.google.com/document/d/1KMre3v2m8cixGLJUc7PTk4zkB6HLgxE41lWX4_4Md0Q/edit?usp=sharing
https://docs.google.com/document/d/1lONHlPOwA7EiCHQD3ILMevjX_SOYlSZJ6JGivVp-XZk/edit?usp=sharing
https://docs.google.com/document/d/1CNXq-NtaWLzF9-RPeMio-oRbEl5e0ErtfKAj1xXphvs/edit?usp=sharing
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Curricular Sequence for Each Bundle
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Bundle 5: Flint Water Crisis
Composed of 3 Learning Sequences:

Solutions

What’s in the Flint Water?

Focus on components of 
a solution, solubility 
curves, molarity and 
molality calculations

Chemical Equilibrium

What does it mean when 
solutions reach 
equilibrium?

Focus on chemical 
equilibrium, Le Chatelier’s 
Principle, and equilibrium 
expressions

Acids and Bases

What makes a solution 
acidic or basic?

Focus on acids and 
bases including pH and 
concentration calculations 
and titrations

12



What’s in the Flint Water? First Steps

13

What do we notice?

Students read about 
what’s in the Flint Water 
and write down 
observations from the 
interactive google slides

Attempt to Make Sense

Students try to explain why 
there is lead in the water at 
the molecular/atomic level

Identify Related 
Phenomenon

Pollution

Ask Questions



What does it mean when solutions reach 
equilibrium? First Steps

14

What do we notice?

Students know about 
solutions and what is in 
the water, but now they 
notice there must be 
something going on to 
make this solution 
possible

Attempt to Make Sense

Students try to explain why 
the lead water is soluble in 
the water sample

Identify Related 
Phenomenon

Pollution, potential 
chemical reactions that 
cause pollution

Ask Questions



What makes a solution acidic or basic? First 
Steps

15

What do we notice?

Students understand that 
the chemical equilibrium 
plays a role, but now they 
need to further explain 
the solubility of lead in the 
water beyond the 
chemical reaction

Attempt to Make Sense

Students make an 
explanation at the 
molecular/atomic level to 
describe why lead is soluble 
in the water and add to their 
explanation

Identify Related 
Phenomenon

Acids and bases 

Ask Questions



4C Activity: Performance Task

16

Communication

Create A Social Media Post

Students create a fake social media post 
in their groups in any format they choose 
to communicate the information 
appropriately about the chemistry behind 
the Flint Water.
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