
Regular BoE Meeting
Wednesday, January 5, 2022 7:00 PM

Board of Education Auditorium
129 Church Street
Bristol, CT 06010

Agenda

I. CALL TO ORDER/PLEDGE OF ALLEGIANCE/MOMENT OF SILENCE
II. STAFF and STUDENT RECOGNITION
III. APPROVAL OF MINUTES
IV. COMMITTEE REPORTS
V. STUDENT REPRESENTATIVE REPORTS
VI. CHAIR REPORT
VII.   ↵SUPERINTENDENT REPORT
VIII. CONSENT AGENDA

VIII.A.PERSONNEL
VIII.A.1. Teacher Resignation
VIII.A.2. New Teacher Hires
VIII.A.3. A-1 Teacher Resignation

IX. PUBLIC COMMENT
X. DELIBERATED ITEMS/DISTRICT LEADERSHIP TEAM REPORTS

X.A. Approval of the BPS 2022-2023 Capital Improvement Plan
X.B. Approval of Board of Education 2022 Meeting Dates
X.C. Approval of Communication and Community Relations 2022 Meeting 

Dates
X.D. Special Services Leadership Team Report

Presenter: Dr. Kimberly Culkin
XI. CURRICULUM REVISIONS

XI.A. Curriculum Revision: SAT Math (Second Reading)
XI.B. Curriculum Revision: Statistics and Geometry (Second Reading)
XI.C. New Curriculum: Instrumental Ensemble (First Reading)
XI.D. New Curriculum: Intermediate Acting (First Reading)
XI.E. New Curriculum : Musical Theater (First Reading)
XI.F. New Curriculum: Physical Theater and Movement (First Reading)

XII. POLICY REVISION
XII.A. Policy 5132 -  Student Dress and Grooming - Revision

XIII. NEW BUSINESS
XIV. BUILDING REPORTS

Presenter: Dr. Michael Dietter
XV. INFORMATION/LIAISON REPORTS

Presenter: Commissioners
XVI. VOTE TO CONVENE INTO EXECUTIVE SESSION
XVII. VOTE TO RECONVENE INTO PUBLIC SESSION
XVIII. ADJOURNMENT

 



 
BRISTOL BOARD OF EDUCATION 

Bristol, Connecticut 
December 1, 2021 – Regular Meeting Minutes 

The regular meeting of the Bristol Board of Education was held on Wednesday, December 1, 2021, at 7:00 
p.m. at the Board of Education auditorium and via the Zoom Meeting Platform. 

PRESENT: Commissioners: Eric Carlson, Kristen Giantonio, Shelby Pons, John Sklenka, Todd Sturgeon, 
Dante Tagariello,  Karen Vibert, and Christopher Wilson (virtual); Dr. Catherine Carbone, Superintendent, 
Dr. Michael Dietter, Deputy Superintendent, Jill Browne, Business Director, and Jolene Lusitani, Council 
Liaison  

EXCUSED: Chair Jennifer Dube 
 
CALL TO ORDER/PLEDGE OF ALLEGIANCE/ MOMENT OF SILENCE 
Vice-Chair Kristen Giantono called the meeting to order at 7:04 p.m. and asked attendees to stand for the 
Pledge of Allegiance.  
 
MEETING NORMS  
Vice-Chair Kristen Giantono read the meeting norms into the record.  
 
STAFF & STUDENT RECOGNITION  
Dr. Carbone introduced the new Junior Student Representatives from Bristol Central and Bristol Eastern: 
Fatima Aamir - Jr. - Bristol Central High School; 
Pushpita Hossain - Jr. - Bristol Eastern High School; 
Max Stavens - Jr. - Bristol Eastern High School 
 
APPROVAL OF MINUTES 

  November 3, 2021 - Regular Meeting 
Following a motion by Dante Tagariello and a second by Eric Carlson 
 
The Board of Education unanimously approved the November 3, 2021, Regular Meeting Minutes as 
written. 
 
November 15, 2021 - Special Meeting  
Following a motion by Dante Tagariello and a second by Eric Carlson 
 
The Board of Education approved the November 15, 2021, Special Meeting Minutes as written with seven 
(7) Commissioners (Carlson, Giantonio, Pons, Sklenka, Sturgeon, Tagariello, and Vibert) in favor of the 
motion. Commissioner Wilson ABSTAINED. 
 
COMMITTEE REPORTS  
 
Finance – Commissioner Tagariello reported that the committee held a special meeting on November 17, 
2021,  The committee received an update on the current budget, specifically the encumbrance of all 
salaries,  there were a few staff-related items that were not encumbered as we await estimates that will be 
received this month. As of November, the remaining balance was in excess of 7 million dollars. The 
committee received a detailed presentation from the Office of Teaching and Learning regarding a bid 
waiver for ReadyCT. The presentation provided an overview of the available internship opportunities as a 
result of the collaboration with ReadyCT, the committee looks forward to the success and expansion of 
the collaboration, and the committee supports the bid waiver. This item will appear later on the agenda for 
discussion. The committee also received the Cafeteria report. The cafeteria is currently in the black and is 
performing very well; total usage is up for the first few months.  We are currently receiving a higher than  
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Finance Committee – cont’d 
normal reimbursement rate per meal (up to $1.00), at this time we are not sure if that will be continued for 
the rest of the year. The final item is the State of Connecticut grant in the amount of $187,982.55 that can 
only be spent on cafeteria items the presentation that was given and approved were for Refrigerated Box 
Truck; Replacement of the refrigeration system at BOE; Warehouse roof repair, refrigerator/freezer 
resealing; Two refrigerated deli counters (BCHS & BEHS); Alarm system for the warehouse, Three drop-
in freezers for (HUBB, CHMS, SSS); these purchases do not include any money out of the general fund.  
  
Operations – Commissioner Carlson reported that the committee met on November 23, 2021, and 
received a project update for ESSER/ARRP Projects for the Chippens Hill Middle School air 
conditioning. Also at Chippens Hill Middle School, there will be two underground storage tank removals. 
The Operations Committee will act as the building committee for those two projects as well as the 
Edgewood Roof replacement and the Bristol Central and Bristol Eastern Commercial Culinary Arts Lab 
Project. 
 
Personnel – Commissioner Sklenka reported that the board would be voting on contracts for 2267,  3551, 
and BFT; the only outstanding contract is 818, which our staff is diligently working on completing. 
 
Policy – Commissioner Giantonio reported that the Policy Committee met on November 23, 2021. The 
committee discussed a current bylaw of the Board that has to do with the current committee structure and 
how they are formed, no action was taken on the bylaw. Later in the Chairman Report, you will hear the 
last committee membership read into the record. The committee also discussed two policies related to 
Alcohol, Drugs, and Tobacco Policies for the Bristol Public Schools students and staff. More information 
will be given regarding the policies as they will appear later on the agenda.  
 
STUDENT REPRESENTATIVE REPORTS 
Bristol Central – Sydney Rodriguez,  Student Representative from Bristol Central reported on recent 
activities from BC, highlights from her report included the National Honor Society hosting a food drive 
from November 17 – December 17; the school holding a toy drive until December 9th; Powerpuff games 
were recently held where they raised $1,600 for the Make a Wish Foundation; fall sports team wrapped 
up with 6/7 teams participating in state competitions, this included the football team making it to the State 
Playoff for the first in 34 years after winning the Battle of the Bell against Bristol Eastern on 
Thanksgiving day.  The UCONN Italian ECE class took a field trip to the Wadsworth Atheneum to view 
By Her Hand, an exhibit featuring Artemisia Gentileschi and Women Artists from the renaissance, the 
class received a  guided tour from an Italian-speaking guide. For some students, this was their first trip to 
a museum, this trip was made possible by the Writing Initiative at BCHS so all students were able to 
attend free of charge. Students from the Educators Rising club made their first visit of the school year to 
South Side to conduct a stem lesson in three 5th grade classrooms;  they will return to South Side in 
January for their next lesson with the fifth graders. Bristol Central and Bristol Eastern administration met 
with members from the City’s diversity council to make plans for future activities that will involve both 
schools. Leadership at the diversity council was excited to hear all of the diversity work that is happening 
in the schools.  
 
Bristol Eastern  – Tricial Mohan,  Student Representative from Bristol Eastern reported on recent 
activities from BE, highlights from her report included the fall sports banquet being held in the 
auditorium; the captain speeches and other traditions remain the same. The winter sports season has hit 
the ground running with their practices and game schedules. The Bristol Eastern Theater Arts group is 
currently running its call-back additions for the upcoming musical Shrek. Lancer Nation mentors are 
planning a door decorating contest for all homerooms to compete in making their door look the best for 
the holiday season; various National Honor Society members have also been taking measures to help our 
school and Bristol Community, the NHS is getting ready to host an annual dodgeball tournament to raise 
money for kids as CCMC. The Science National Honor Society has just elected and organized committees 
committee chairs to help organize beautification projects and courtyard cleanups around the school. The 
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STUDENT REPRESENTATIVE REPORTS – cont’d 
Bristol Eastern  
Spanish NHS is having each member sponsor to help families in need during Christmas time and finally  
our United Way Youth Board has kicked off a toy drive to benefit children in our community. Bristol 
Eastern was able to host the annual pep rally, it was great to see our football players, cheerleaders, and 
posters up around the gymnasium again. Students coming out to support our school for the Thanksgiving 
Day game was also a major highlight of the year so far.  We are currently in the second academic quarter 
of the school year and the guidance counselors are offering workshops for seniors to help them with 
college and financial aid as well as tutoring opportunities for struggling students. For those students 
returning next year, counselors are starting to talk about classes for next year's schedule. 
 
CHAIR REPORT – Vice-Chair Giantonio congratulated the new commissioners Todd Sturgeon and 
Dante Tagariello and congratulated re-elected commissioners, Eric Carlson and Christopher Wilson. 
Commissioner Giantonio also introduced and welcomed Jolene Lusitani, as the City Council Liasion.  
 
SUPERINTENDENT REPORT - Dr. Carbone formally welcomed the newly elected Commissioners’ 
Sturgeon and Tagariello as well as Councilwoman Lusitani.  Dr. Carbone reported that the Central Office team 
has met with all department heads and school principals during the past five (5) weeks to prepare the 
Superintendent’s Recommended Budget.  The budget will be shared with the Board on January 18 and January 
25 during the Budget workshops. Once approved,  the Superintendent's Recommended Budget will become the 
Board of Education’s recommended budget for FY 22-23. As a Board of Education, the budget will be 
presented to the Board of Finance in March of 2022. Dr. Carbone also shared that on November 10, 2021, the 
State Department of Education met with Dr. Carbone and our district leaders from the Office of Teaching and 
Learning and reviewed our Alliance goals for the year. This meeting is a review of our academic, attendance, 
and discipline markers for the school year as well as the strategies that we are using to support our staff and 
scholars. An example of one strategy is our effort to increase our reading achievement using instructional 
coaches and instructional resource teachers to deliver targeted lessons for students at the K-5 level who have 
not yet met benchmarks for their particular grade level. We shared our Fall academic benchmark data for the 
year and our Alliance District Liaison felt our data from the fall looked very good. 

Dr. Dietter provided a COVID Liasion Update.  Dr. Dietter shared some changes that have recently 
occurred that will have an impact on building operations. On November 22, 2021, the Commissioner of 
the Department of Public Health issued an order related to a previous order; conditions in environments 
requiring universal masking. In the updated order, provides for limited exceptions to universal masking 
requirements that were established by Ned Lamont’s Executive Order 13A.  Dr. Dietter read the DPH 
order in part “…all individuals regardless of vaccination status shall wear a face mask covering at all 
times when: inside a Pre-K/12  public or non-public school building excluding residential dormitories 
when students are present. Fully vaccinated custodians or office staff do not need to wear a mask when in 
school buildings on a weekend or after hours when students are not present inside the building.”; But as 
such and unless directed to do so by Bristol Public Schools or Department of Public Health official 
occupants of Bristol Public School buildings and programs will not be required to wear face-covering 
masks after hours when students are not present in the building. The full text of the DPH order will be 
sent out electronically. Bristol Public Schools officials will provide clarifications reminders of 
requirements for specific events in which the guidance and expectations may not seem immediately clear. 
Bristol Public Schools COVID Safety Liaisons have completed a total of 359 unique close contact 
screenings that are related to 145 positive cases this school year. The daily positivity rate in Bristol is 17.4 
per 100,000, the CT rate is currently 5.37. As indicated at the last Board of Education meeting, Bristol 
Public Schools has implemented the Screen and Stay initiative with a low incidence of participants 
converting to positive cases, thus far we had three students engage in Screen and Stay that have converted 
to positive, this was early in the transition to the program and since we have had no further conversions. 
Lastly, the Bristol Burlington Health District will be hosting a booster clinic for Bristol Public Schools 
employees on December 8th at Bristol Eastern High School from 2 to 4 p.m. details will be posted and the  
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SUPERINTENDENT REPORT – cont’d 
BBHD is organizing a pediatric vaccination clinic, this is likely to occur within the next two weeks and 
information will be shared as soon as the logistics are worked out. 
 
Dr. Carbone shared that the 62nd Battle of the Bell was held on Thanksgiving day, both BEHS and BCHS 
senior band members, football players, and cheerleaders were recognized prior to the game. Ultimately 
BCHS prevailed over the Lancers 38-8. We extend our congratulations to both teams and our graduating 
seniors.  A special thanks to Mr. Cassin and the Administration at BCHS and BEHS, Coach Papazian, 
Coach Julius, Coach Heffernan, Coach Diangelo, Mr. Bagley,  Mr.  Abuciewicz, and a special thank you 
to the Bristol’s Park Department, especially Dr. Mederios, Sarah Larson, Mr. Lincoln, and the entire crew 
who made the day enjoyable for all.  

Dr. Carbone reminded families that our winter recess begins on December 23 and ends on January 2 with 
scholars returning to school on January 3. For our new commissioners, an explanation was provided for 
why our district uses the title of  Scholar. You will notice we refer to our students as scholars, this is 
intentional. The term student signifies the time and space the child is enrolled in a school or university. A 
scholar is a person who has attained deep knowledge. Scholar as a term is considered to be more 
productive than a student. The term student has a start and end date relegated to enrollment, a scholar 
however is forever be considered as a scholar- as a school system, we are producing scholars, not merely 
educating students. Recent updates regarding Bristol Arts and Innovations Magnet School were provided.  
Later this evening on the consent agenda Commissioners will confirm the appointment of the new 
BAIMS principal. This past Monday the lottery opened for middle-level students, as of this evening 29 
student have accepted their seats at BAIMS at the middle level. A reminder for the parents who have been 
assigned a seat, they must accept the seat as the first step and then select the area of focus in the arts that 
your child wishes to take as their focus area. The hiring process for BAIMS will take place in December 
and January and a BAIMS parent information session for our high schools will occur in January.  
 
CONSENT AGENDA 
Vice-Chair Giantonio called for the approval of the Consent Agenda which included Items VIII.A.1. 
through VIII.A.9.  Commissioner Vibert asked that Item VIII.A.7. – A–3 Hires be pulled out for 
discussion. 

Following a motion by Dante Tagariello and a second by Eric Carlson. 

The Board of Education unanimously approved the Consent Agenda which included Items VIII.A.1. 
through VIII.A.6 and Items VIII.A.8  and VIII.A.9.   

PERSONNEL  
 

Administrator Resignation - Effective October 27, 2021  
On a motion by Dante Tagariello and a second by Eric Carlson. 

The Board of Education unanimously accepted the following Administrator Resignation - Effective 
October 27, 2021: 
Hughes, Mark - BOE - Dean of Culture, Climate, and Students 
 
New Administrative Hires 
On a motion by Dante Tagariello and a second by Eric Carlson. 

The Board of Education unanimously approved the following New Administrative Hires: 
Gervais, Jeremy - BEHS - Assistant Principal - Effective December 6, 2021 
Sarli, Samantha - BAIMS - Principal - Effective 2022-2023 School Year  



December 1, 2021 – Bristol Board of Education Regular Meeting Minutes 
 
Teacher Resignations  
On a motion by Dante Tagariello and a second by Eric Carlson. 

The Board of Education unanimously accepted the following Teacher Resignations: 
Bryden, Hayley - WB - School Psychologist - Effective 12/13/2021 
Gregory, June - WB - Grade 8 Special Education Teacher - Effective 11/16/2021 
Lombardi, Megan - GH - Kindergarten Teacher Effective - 11/13/2021 
McAloon, Jill - BEHS - Special Education Teacher Effective -11/16/2021  
 
New Teacher Hires  
On a motion by Dante Tagariello and a second by Eric Carlson 

The Board of Education unanimously approved the following New Teacher Hires: 
DeLucia, Domenico - WB - Speech and Language Pathologist - Effective 11/29/2021 
Kelley, Jillian - MTV - Special Education Teacher - Effective TBD 
Richardson, Karlene - BCHS/BEHS - .6 Health Occupations Teacher - Effective 11/29/2021 
Robillard, Leigh - ID - Speech and Language Pathologist - Effective 1/3/2022 

A-2 Hires - Effective November 1, 2021 
On a motion by Dante Tagariello and a second by Eric Carlson 

The Board of Education unanimously approved the following  A-2 Hires - Effective November 1, 2021: 
Jose, Matt - GHS - Morning Announcement Producer/Director 
Russo, Dean - NEMS - Co-Advisor Technology Student Association  
 
A-3 Resignations  
On a motion by Dante Tagariello and a second by Eric Carlson 

The Board of Education unanimously accepted the following A-3 Resignations: 
Lombardi, Megan - GH - Webmaster - Effective 12/10/21 
Rouke, Neil - STAF - Elementary Science Teacher - Effective 11/9/21  
 
Teacher Request for One Year Sabbatical Leave - Effective Fall 2022 - Spring 2023  
On a motion by Dante Tagariello and a second by Eric Carlson 
 
The Board of Education unanimously approved the following Teacher Request for One Year Sabbatical 
Leave - Effective Fall 2022 - Spring 2023: 
Gallo Reinhard, Gina - BCHS - World Language, Italian Teacher  
 
Teacher Request for Unpaid Leave of Absence - Effective February 4, 2022, to April 25, 2022  
On a motion by Dante Tagariello and a second by Eric Carlson. 

The Board of Education unanimously approved the following Teacher Request for Unpaid Leave of 
Absence – Effective Effective February 4, 2022, to April 25, 2022: 
Micari, Brittany - BEHS - Business Teacher 
 
Dr. Carbone introduced the two new Administrative Hires that were approved, Jeremy Gervais as Bristol 
Eastern Assitant Principal and Dr. Samantha Sarli as the Principal of BAIMS; both briefly addressed the 
board regarding their appointment.  
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VIII.A.7. – A-3 Hires  
Commissioner Vibert congratulated former board member Joseph Grabowski for his appointment as the 
Gifted Coach at Chippens Hill Middle School and shared an update on what he has done since leaving the 
board. 
 
On a motion by Shelby Pons and a second by Karen Vibert. 

The Board of Education unanimously approved the following A-3 Hires: 
Gonzalez, Lauren - STAF - Elementary Science Teacher - Effective 11/9/2021 
Grabowski, Joseph - CHMS - Gifted Coach - Effective 11/5/2021 
Ortiz-Diel, Rose - STAF - Gifted Coach - Effective 11/9/2021 

PUBLIC COMMENT 
Vice-Chair Giantonio read the Public Comment rules. The following members of the public addressed the 
Board: 
Grace Ragali – 41 Leon Road – addressed the Board regarding masks. 
Lauren Vernagli – 79 Beechwood Lane – addressed the Board regarding masks. 
Jen Van Gorder – 272 Candlewood Drive – addressed the Board regarding mandates.  
Brianna Tirado – 41 Leon Road – addressed the Board regarding masks 
Kristen Bevins – 41 Leon Road – addressed the Board regarding mandates. 
Tom Baril – 498 East Road  – addressed the Board regarding policy. 

 
DELIBERATED ITEMS/DISTRICT LEADERSHIP TEAM REPORTS  
Cafe Expenditure 
Jill Browne presented the Café Expenditure.  

Following a motion by Shelby Pons and a second by Karen Vibert. 

The Board of Education unanimously resolved to authorize the District Administration to purchase the 
following items using the additional cafeteria allocation from the state: Refrigerated Box Truck; 
Replacement of the refrigeration system at BOE; Warehouse roof repair, refrigerator/freezer resealing; 
Two refrigerated deli counters (BCHS & BEHS); Three drop-in freezers for school storage (HUBB, 
CHMS, SSS); Truck lettering and registration, and Freezer alarm installation. 

Request to authorize the BoE OPS Committee to serve as the Bristol Central and Bristol Eastern 
Commercial Culinary Arts Lab Project Committee 
Jill Browne presented the Request to authorize the Board of Education Operations Committee to serve as 
the Bristol Central and Bristol Eastern Commercial Culinary Arts Lab Project Committee.  

Following a motion by Eric Carlson and a second by John Sklenka 

The Board of Education unanimously resolved, to request the City Council to establish the BoE 
Operations Committee as the Bristol Central and Bristol Eastern Commercial Culinary Arts Lab Project 
Committee. 

Request to City Council to form a Building Committee to oversee projects funded by the 
ESSER/ARP Grant  
Jill Browne presented the Request to City Council to form a Building Committee to oversee projects 
funded by the ESSER/ARP Grant.  
 
Following a motion by Shelby Pons and a second by John Sklenka. 
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Request to City Council to form a Building Committee to oversee projects funded by the 
ESSER/ARP Grant – cont’d 
The Board of Education unanimously resolved, to request the City Council to establish an ESSER/ARP 
Projects Committee to oversee the addition of AC at the Chippens Hill Middle School located at 551 
Peacedale Street and the Hubbell Elementary School located at 90 West Washington Street for a 
combined project cost of an estimated $8,695,000. 

 
Request to Approve the Bid Waiver for ReadyCT  
Jill Browne presented the Request to Approve the Bid Waiver for ReadyCT. 
 
On a motion by Karen Vibert and a second by Shelby Pons. 
 
The Board of Education unanimously resolved to authorize the administration to seek a Bid Waiver from 
the City Board of Finance for services through ReadyCT. 
 
Policy 6114.81 - Emergencies and Disaster Preparedness - Pandemic/Epidemic Emergencies - 
Emergency Suspension of Policy During Pandemic  
Commissioner Giantonio presented Policy 6114.81 - Emergencies and Disaster Preparedness - 
Pandemic/Epidemic Emergencies - Emergency Suspension of Policy During Pandemic. Discussion 
followed regarding the need to suspend or not to suspend the policy. Commissioner Giantonio called for 
the termination of the policy. 

 
On a motion by Todd Sturgeon and a second by Dante Tagariello. A Roll Call Vote was called.  
 
Following the Roll Call vote, the motion PASSED with five (5) commissioners (Carlson, Giantonio, 
Sklenka, Sturgeon, and Tagariello) in favor of the motion; and three (3) commissioners (Pons, Vibet, and 
Wilson) OPPOSED. 

 
Special Services Leadership Team Report 
Dr. Culkin presented the Special Services Leadership Team Report. As of November 1st, we have 1,659 
students of the total enrollment in Bristol of 8,196 students who were identified as students requiring 
special education programming and instruction that enrollment reflects a  20.24% total student 
population. During October, we had 9 of 67 newly enrolled students identified as students requiring 
special education at the time of registration. Also during October, we had one (1) student newly enrolled 
already receiving their programming in an out-of-district placement. As of November 1 enrollment count, 
108 of our students are receiving special education instruction in out-of-district placements, special 
education programs and 66 students requiring special education programming and services at other public 
out of district schools such as magnet schools and that number reflects five (5) more private out of district 
placements and one additional public school placement compared to the overall out-of-district placements 
the previous months.   
 
Dr. Culkin provided the Board with an update regarding our reimagining plan as it pertains to several of 
our district special education programs. Adjustments and enhancements have been made to multiple 
special education self-contained programs at the start of the 21-22 school year.  Dr. Culkin shared 
information that informs the work of the programs.   

 
CURRICULUM REVISIONS 
Baking and Patisserie - Second Reading   
Dr. Jaime Rechenberg presented the Baking and Patisserie for a Second Reading. 
 
Following a motion by Karen Vibert and a second by Shelby Pons. 
 
The Board of Education unanimously approved the Baking and Patisserie curriculum revision.  
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A Cappella Curriculum - Second Reading 
Dr. Samantha Sarli presented the A Cappella Curriculum for a Second Reading. 
 
Following a motion by Karen Vibert and a second by Shelby Pons 
 
The Board of Education unanimously approved the A Cappella Curriculum. 
 
Digital Music - Second Reading 
Dr. Samantha Sarli presented the Digital Music Curriculum for a Second Reading. 
 
Following a motion by Karen Vibert and a second by John Sklenka  
 
The Board of Education unanimously approved the Digital Music Curriculum. 
 
Jazz Band - Second Reading  
Dr. Samantha Sarli presented the Jazz Band for a Second Reading. Dr. Sarli thanked the following 
teachers that wrote the curriculum: Michael Corderre, Danielle Abuciewicz, and Andrew Moss. 
 
Following a motion by Karen Vibert and a second by Shelby Pons 
 
The Board of Education unanimously approved the Jazz Band Curriculum.  
 
POLICY REVISIONS 
Policy 4118.231 - Alcohol, Drugs, and Tobacco - Revision/Replace   
Dr. Dietter presented Policy 4118.231 - Alcohol, Drugs, and Tobacco - Revision/Replace in regards to 
staff. 
 
Following a motion by Shelby Pons and a second by Karen Vibert. 
 
The Board of Education unanimously approved Policy 4218.232 - Alcohol, Drugs, and Tobacco. 
 
Policy 5136 - Alcohol, Drugs, and Tobacco – Revision 
Dr. Dietter presented Policy 5136 –  Alcohol, Drugs, and Tobacco – Revision in regards to students. 
 
Following a motion by Karen Vibert and a second by Shelby Pons 
 
The Board of Education unanimously approved the revision to Policy 5136 –  Alcohol, Drugs, and 
Tobacco. 
  
NEW BUSINESS  
There was no New Business to come before the Board. 
 
BUILDING REPORTS  
MBIAMS Update 
Dr. Dietter provided the Memorial Boulevard Intradistrict Arts Magnet School Update.  The Bristol 
AIMS construction continues to proceed, we are working on interior and exterior spaces. Final grading 
and the binary coat will be applied by the end of the week. Inside, progress continues on all levels, the 
third-floor academic areas are receiving final touches; painting, millwork, etc. Within the theater, the 
walls have been framed and sheetrock is being applied, there is progress to the walls and the barrel roof.  
We have been wrapping up our furniture, fixtures, and equipment anticipating hand over in late June. The 
first round of the BAIMS lottery has been completed and student pathways selections have commenced, 
for several of our middle school scholars.  
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BUILDING REPORTS – cont’d 
South Side School HVAC Project 
Tim Callahan provided an update on the South Side HVAC Project. We are moving along with the South 
Side school,  as we work through some leaks on the Dakin units that were installed. The repairs have been 
done and we are working with the manufacturer as some of those repairs are temporary we are going to 
have to get to a long-term fix which is the manufacturer's responsibility. We are working through that, it 
is no longer leaking and we are in good shape in terms of how that is working right now. We are still 
waiting on the two (2) HVAC units that are going into the multi-purpose room. They should be delivered 
next week but we have been having delays in equipment getting here.  
 
INFORMATION/LIAISON REPORTS 
Commissioner Vibert shared information regarding Turkey Bingo at South Side School.  
Commissioner Sklenka shared information from Stafford Elementary School. 
Commissioner Wilson shared information from the Bristol Education Foundation, CABE (CT 
Associations of Boards of Education), the CABE Delegate Assembly, and CREC. 
 
VOTE TO CONVENE EXECUTIVE SESSION  
Following a motion by Karen Vibert and a second by Shelby Pons 
 
The Board of Education voted to Convene Into the Executive Session for the purpose of discussing  
Local 2267 Contract,  Local 3551 Contract, and Bristol Federation of Teachers (BFT) Contract. (9:05 
p.m.) 
 
Vice-Chair Giantonio called for a five-minute recess before the Board convenes into Executive Session. 
 
EXECUTIVE SESSION  
 
PRESENT: Commissioners: Eric Carlson, Kristen Giantonio, Shelby Pons, John Sklenka, Todd 
Sturgeon, Dante Tagariello,  Karen Vibert, and Christopher Wilson (virtual); Dr. Catherine Carbone, 
Superintendent, Jill Browne, Dr. Samuel Galloway, and Susan Everett  
 
Executive Session was called to order at  9:18 p.m. 
 
DISCUSSION 
Commissioner Sklenka explained the work of the Personnel Committee. Commissioners were given an 
overview by Jill Browne followed by a discussion of the contracts. 
 
VOTE TO RECONVENE INTO PUBLIC SESSION 
Following a motion by Karen Vibert and a second by Dante Tagariello 
 
The Board of Education voted to Reconvene Into Public Session to take any necessary votes on items 
from Executive Session. 
 
PUBLIC SESSION 
Local 2267 Contract 
Following a motion by Eric Carlson and a second by Shelby Pons 
 
The Board of Education voted unanimously to approve the Local 2267 tentative agreement covering the 
years of 2021 through 2024 as negotiated by the Personnel Committee of the Bristol Board of Education. 
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Local 3551 Contract 
Following a motion by Eric Carlson and a second by Shelby Pons 
 
The Board of Education voted unanimously to approve the Local 3551 tentative agreement covering the 
years of 2021 through 2024 as negotiated by the Personnel Committee of the Bristol Board of Education.  
 
Bristol Federation of Teachers (BFT) Contract 
Following a motion by Eric Carlson and a second by Shelby Pons 
 
The Board of Education voted unanimously to approve the Bristol Federation of Teachers (BFT)  
tentative agreement covering the years of 2021 through 2024 as negotiated by the Personnel Committee 
of the Bristol Board of Education. 
 
ADJOURNMENT  
Following a motion by Eric Carlson and a second by John Sklenka, the Board of Education meeting was 
adjourned. 
 
Respectfully Submitted, 

 
Susan Everett, Recording Secretary 
Bristol Board of Education 
 
 
 



GABRIELLE JONES

SKILLS

ADAPTABILITY, BEHAVIOR REDIRECTION, EXPERIENCE

WITH WORKING WITH STUDENTS WITH AUTISM,

ORGANIZATIONAL SKILLS, IMPLEMENTBIP.

EDUCATION

University of Hartford

2016-2020

BAin Psychology Minorin lifespan development

University of Hartford

2021- Current

Masters of Special Education

24 Current Credits

Conferral data August 2022.

 

 

 

EXPERIENCE

LAGANA’S DAYCARE TEACHING

ASSISTANT| 2016-
Provided early learning skills to preschool age

children. Develop relationships with children and

parents. Assisted with learning personal habits

and responsibilities. Experience

ELLEN P. HUBBELL PARAEDUCATOR|

2020-CURRENT
Assisted with DTI and program book data every

day. Implemented BIP. Provided students with

skills needed to transition to a general education

setting.



Leisa Ferguson-Taylor, M.S

 

Areaof expertise:

Creative Lesson Planning utilizing Collaborative Teaching- Differentiated Instruction and

Assessment - Critical Thinking- Performance Assessments- Classroom Management- Student

Motivation- Mock Trials — Create curriculum for Law Study program- Part of the math
curriculum team- License Practical Nurse (LPN)- Patient Care Associate (PCA)- Certified

Nursing Assistant (CNA)
 

Education:

Licenses Practical Nurse October 2010

Practical Nurse

McFatter Technical

Master of Science March 2006

Management & Admin Educational Program

Nova Southeastern University

Bachelor of Science July 2004

Paralegal Studies

Nova Southeastern University

 

William Dandy Middle School, Ft. Lauderdale, FL 8/2006-present

Mathematics Educator/Critical Thinking teacher/Law Study teacher

An “A” school for nine consecutive years and the winner of the NCUST(National Center

for Urban School Transformation) award twice.

 

e Algebra Honors, Algebra, Pre-algebra and Regular Mathematics instructor at an1 urban

institution.

e Develop and implementdifferentiated lesson plans using level appropriate materials.

e Successfullyimproved student motivation and participation by utilizing lesson creativity

and incorporating “real life” connection into the classroom.

e Monthly data chat with Mathematics team and students identifying individual student

progress, strengths, and areas of weakness.

e Effectively implementedclassroom activities utilizing computer technology, Promethean

equipment, including instructional videos and movies. Games and puzzles are also used

to maintain a focus on a variety of learning styles, incorporating both ESE and ESOL

strategies.

e Provided extended learning activities such as morning,after school and Saturday school

tutoring to prepare students for Florida’s Comprehensive Assessment Test (FCAT).

e Participated in Professional Learning Communities to share best practices with fellow

instructors.

e Collaborative team teaching with on grade level Mathematics teachers.

e Waspart of the leadership team andthe lead teacher for the lower quartilestudents



Leisa Ferguson-Taylor, M.S

 

e Taught Critical Thinking to sixth through eighth graders, utilizing research based

Readingstrategies.

e Organize debates and MockTrials

Create and teach the Law Study curriculumsfor 6", 7" and 8" grade.

 

Educate-Online, virtual 3/2012-10/2013

Mathematicsand Reading Tutor

 

e Instruct studentsin all grades and age levels in reading and math.

e Taught college level Algebra to Rasmussen college students online

e Provide a quiet and supportive environment that is conducive to learning. Provide the

highest quality of prescribed online instruction to individual students from 2nd grade

through 12th grade in math and reading .

e Deliver instruction of pre-determined learning objectives in a live, online environment to

students in a 3:1 student-teacher setting.

e Accurately evaluate and record student performance on learning objectives presented in

the lesson.

e Complete a short written summary of each session taught to assist other staff in

evaluation student performance.

 

 

Catapultlearning, Ft. Lauderdale, FL and New York City 2010-2013

Reading and Mathematics teacher , ,

Lenox on the Lake, Ft. Lauderdale, FL 03/201 4-present

LPN

 

e Administering practical nursing care underthe direction following physicians orders

e Monitoring, assessing and documentingpatient vitals, behaviors and responsivenessto treatment

and medications
Providing health education to patients and families

Provide direct skilled client care under the supervision of an RN

Workcollaboratively with team to help meetpositive client care outcomes

Monitorpatient’s condition and notify appropriate personnel of any changes

Administered insulin, check blood sugar and administered nebulizer treatment

Assures proper maintenanceofclinical records in compliance with local, state and federal laws

 

Regeis Care Center, Bronx, NY 2013-2015

LPN

 

Professional Development

Incorporating Geometry in the Classroom — The BIG Idea — Promethean Board — StudyIsland —

Tabula Digita Dimension — Pinnacle - FCAT Simulation- TI-83 —Algebra- CommonCore —

Marzanotraining- Gizmo



Julie Marie Stevens Professional Profile

Eagerto meetall students needs by researching andreflecting on educational and

instructional practices though data analysis, engaging lesson plans, and

communication with families.

Eager to meetall needs ofteachers by researching, collaborating, andreflecting on

best practices through classroom observations,effective coaching strategies, data

analysis, and communication with colleagues.

- Dedicatedteacherfor fifteen years in the city of Hartford, creating and

implementing engagingunits of study in orderforall students to succeed
while also supporting teachersin literacy instruction, data analysis, and

collaboration.

Education, Honors, and Certifications

MLS. Reading and Language Arts
Central Connecticut State University, New Britain, CT, December 2012

Bachelor of Arts in Child Study

University of Saint Joseph, West Hartford, CT, May 2005

Provisional Certifications
State of Connecticut—013—Elementary-Kindergarten through Grade 6

State of Connecticut—102— Remedial Reading and LanguageArts, Grades |

through 12 :

Key Qualifications

Certified in Elementary Education (K-6) and Remedial Reading (1-12)

Effective Reading and Math teacher, Effective Instructional Coach

Memberof Leadership Team at Breakthrough Magnet School- North

School Testing Coordinator (Hartford Interim Assessments, NWEA MAP, CMT, .

SBAC, NAEP)

Active Memberof the School Governance Council, Breakthrough Magnet School-

North

Comfortable and confident in creating and implementing professional development

TEAM Master Mentor, Student Council Advisor

Active participant in school-based anddistrict-based professional developments

Eagerlearner to strengthen instructional craft by implementing techniques

researched through booksandarticles, focused on the Common CoreState

Standards

Collaborate with colleagues in implementing instructional strategies based on

school-based,district-based, and CommonCoreState Standards

Positive rapport with teachers, students, and families

Employment
- Resource Teacher, Grades K-5, Breakthrough Magnet School —

North, Hartford, CT, August 2016 to present
- Instructional Coach, Grades 3-8, A.E. Burr Elementary School,

Hartford, CT, August 2015 to June 2016
- Instructional Coach, Grades 3-5, A.E. Burr Elementary School,

Hartford, CT, August 2014 to June 2015
- Third Grade Teacher, A.E. Burr Elementary School, Hartford, CT, 



Julie Marie Stevens

 

January 2009 to June 2014
Educational Coordinator for The Village at Burr, A.E. Burr

Elementary School, Hartford, CT, 2012
Second Grade and Third Grade Teacher, Fred D. Wish Elementary

School, Hartford, CT, August 2007 to December 2008

Third Grade Teacher, West Middle School, Hartford, CT, August

2006 to June 2007
Early Start Educator, A.E. Burr Elementary School, Fred D. Wish

Elementary School, and West Middle School, 2007-2012

Pre-K Long Term Substitute, West Middle School, Hartford, CT,

January 2006-June 2006

Leadership

School Testing Coordinator- Breakthrough Magnet School — North,

Hartford, CT 2014-present

Elected Teacher Representative on the School Governance Committee-

A.E. Burr Elementary School, Hartford, CT 2011-2013, Breakthrough

MagnetSchool — North 2015-2017, 2021-present

Student Council Advisor- Breakthrough Magnet School — North, Hartford,

CT 2015-present

Title IX Coordinator- Breakthrough Magnet School — North, Hartford, CT

2018-present

Protraxx Point Person- Breakthrough Magnet School — North, Hartford,

_ CT 2018-present

TEAM Master Mentor- Breakthrough Magnet School — North, Hartford,

CT 2014-present

Team Leader, Specialists- Breakthrough Magnet School — North, Hartford,

CT 2019-2020

Professional Involvement

Diversity and Cultural Awareness Trainings- Breakthrough Magnet

School — North, Hartford, CT 2019-present

Active memberofthe district Literacy Leadership Team, Hartford, CT

2014-2016

PBIS co-coach 2014-2016

Data Team Leader- A.E. Burr Elementary School, Hartford, CT 2013-

2014

Third Grade Promise Committee Member — A.E. Burr Elementary School,

Hartford, CT 2012-2016

TEAM Mentor — A.E. Burr Elementary School, Hartford, CT 2011-2016

PBIS Committee Member — A.E Burr Elementary School, Hartford, CT

2011-2012 ,

Cooperating Teacher - A.E. Burr Elementary School, Hartford, CT Fall

2011

Cheer Committee Co-Chairperson — A.E. Burr Elementary School,

Hartford, CT 2010-2013

Data Team Leader, Fred D. Wish Elementary School, Hartford, CT 2008



Jessica A. Wollman

 

Objective

Patient, caring and consistent individual seeking a full time position as a teacher ina Special Education

setting. Over ten years of experiencein three separate special education settings as a paraprofessional, and

anotherfive years teaching in a daycare setting, including a kindergarten classroom. Recently received my

Bachelorof Science degree in Educational Studies., summa cum laude. Currently pursuing my master’s

degree in Special Education at Central Connecticut State University.

Skills

Strong behavior managementtechniques ° Excellent conflict resolutionskills ¢ Willing and flexible » Patient

and Caring ¢ Creative » Leadership qualities * Great listener * Quick and willing learner * Favorable

communicationskills * Timely

Experience

ASEP Program ~ Bristol Public Schools Bristol, CT April 2019 ~ Present

* Worked asa classroom paraprofessionalin a self-contained classroom

@ Created and carried out reading, math and writing lessons for small groups

@ Prepared andled weekly art and sign language lessons |

® Collected and organized data according to IEP and BIP goals. —

# Assisted with individual work and behaviors throughoutthe day.

@ Implemented accommodations and modifications to classroom lessonsas necessary.

BLASTProgram — Emma Hart Willard Elementary . Berlin, CT September 2018 ~ April 2019

e Worked one on one with students on the spectrum with behavioral needs.

Administered Discrete Trial Instruction with multiple levels of prompting and reinforcement

® Deescalated student behaviors accordingto their BIP and IEP

* Coordinated with other team membersto successfully care for specific student needs

Northwest Village School ~ Wheeler Cinic Plainville, CT January Z011 —-Septernber 2018

® Worked one on onewith behaviorally challenged special education students.

@ Deescalated anddiffused student behaviors in the classroom and aroundthe school.

# Made accommodations and modifications to student assignments as directed by the classroom teacher.

@ Observed, collected and organized data on students.

e Worked as a team with many other paraprofessionals, speech therapists, clinicians and occupational

therapists. ,

® Transitioned students back to public school working with special education and classroom teachers and

paraprofessionals



Jessica A. Wollman

 

Experience Continued

Joni’s Childcare and Preschool Farmington, CT March 2006 — December 2010

® Monitored and cared for up to 10 childrenat a time.

Submitted and conducted weekly age appropriate lesson plans andprojects.

Cleaned and organized classrooms

@
&

€

Transported students betweencentersandonfield trips

Obtained State of Connecticut Head TeacherCertification&

Education

Central Connecticut State University - Graduate Program NewBritain, CT August 2020 — Present

Major: Special Education

Relevant Coursework:Reading Instruction K-12; Evidence Based Practices for Diverse Learners; Behavioral

. Assessment; Assessmentin Special Education; Instructional Programming for Students with Exceptionalities;

Instructional Methods - ContentArea Instruction.

Grand Canyon University - Online Campus Phoenix, AZ January 2015 ~ March 2020

Major: Educational Studies and Dual Certification in Elementary and Special Education

Bachelorof Science - SummaCum Laude

Relevant Coursework: Educational Psychology; Instructional Technology; Foundations of Education; Special

Ed Foundations and Framework; Characteristics ofEBD & Strategies to Teach Individuals w/EBD;

Characteristics of Learning Disabilities and Strategies to Teach Individuals w/ LD

Tunxis Community College Farmington, CT January 2009 ~ December 2014

Major: Early Childhood Education .

Relevant Coursework:Introduction to Early Childhood Education; Principles of Sociology; The Exceptional

Learner; Child, Family and SchoolRelations; Abnormal Psychology

Central Connecticut State University NewBritain, CT August 2005 ~ May 2007

Major: Elementary Education

Relevant Coursework:Life-Span Development; General Psychology; Introduction to Educational

Technology; Education and Teacher Leadership - Field Experience; Child Psychology



Project Name
Amount 

Requested 2022/ 2023 2023/ 2024 2024/ 2025 2025/ 2026 2026/ 2027 2027/ 2028 2028/ 2029 Totals        
(220) $1,300,000 $1,300,000 $1,300,000
Northeast Middle School - Renovate as New Middle School $75,402,400 $75,402,400 $75,402,400
Edgewood - Target Renovations $2,000,000 $2,000,000 $2,000,000
Bristol Central High School - Roof and Mechanicals $6,921,100 $6,921,100 $6,921,100
Bristol Eastern High School - Roof and Mechanicals $7,405,500 $7,405,500 $7,405,500
Pre-K Annex $30,310,100 $ -
Stafford School - Renovate as New $49,951,700 $49,951,700 $49,951,700
BCHS Target Renovations $3,200,000 $3,200,000 $3,200,000
BEHS Target Renovations $3,600,000 $3,600,000 $3,600,000
Hubbell School - Target Renovation $3,000,000 $3,000,000 $3,000,000
South Side School - Renovate as New $43,416,200 $43,416,200 $43,416,200

$196,196,900 $76,702,400 $2,000,000 $14,326,600 $49,951,700 $6,800,000 $3,000,000 $43,416,200 $196,196,900

 2022-23 RECOMMENDED CIP REQUEST



Project Name Amount 2021/2022 2022/2023 2023/2024 2024/2025 2025/2026 2026/2027 2027/2028 Future Totals         
Diesel Replace $175,000 $175,000 $175,000        
Replacement $250,000 $250,000 $250,000
Northeast Middle School Building Project - Schematic Design $250,000 $250,000 $250,000
South Side School - Mechanicals in All Purpose Room $268,000 $268,000 $268,000
Edgewood - Roof Replacement $1,306,350 $1,306,350 $1,306,350       
replacement (220) $1,300,000 $1,300,000 $1,300,000
Northeast Middle School - Renovate as New Middle School $75,402,400 $75,402,400 $75,402,400
Bristol Central High School - Roof and Mechanicals $6,921,100 $6,921,100 $6,921,100
Bristol Eastern High School - Roof and Mechanicals $7,405,500 $7,405,500 $7,405,500
Pre-K Annex $30,310,100 $30,310,100 $30,310,100
Stafford School - Renovate as New $49,951,700 $49,951,700 $49,951,700
BCHS Target Renovations $3,200,000 $3,200,000 $3,200,000
BEHS Target Renovations $3,600,000 $3,600,000 $3,600,000
Hubbell School - Target Renovation $500,000 $500,000 $500,000
Edgewood - Target Renovations $2,000,000 $2,000,000 $2,000,000
South Side School - Renovate as New $43,416,200 $43,416,200 $43,416,200

$226,256,350 $2,074,350 $1,300,000 $75,402,400 $14,326,600 $80,261,800 $6,800,000 $2,500,000 $43,416,200 $226,256,350

 2021-22 CIP PLAN



 
 
 
 

BOARD OF EDUCATION 
Bristol, Connecticut 

 
 

2022 BOARD OF EDUCATION MEETING SCHEDULE 
 

Day and Time: First Wednesday of every month at 7:00 p.m.  
* (Except July, August, and September) 

 
Place of Meeting: Auditorium, Board of Education Administration Building, 

 129 Church Street, Bristol, Connecticut 06010 and/or Virtually 
 
 
 

January 5, 2022  
    

February 2, 2022  
  

March 2, 2022  
  

April 6, 2022  
  

May 4, 2022  
  

June 1, 2022  
  

July 13, 2022 * 
  

August 17, 2022 * 
  

September 14, 2022 * 
  

October 5, 2022  
  

November 2, 2022  
  

December 7, 2022  
  

January 4, 2023  
 

 
 
 
CMC/JD/spe 



 
 
 
 

BOARD OF EDUCATION 
Bristol, Connecticut 

 
 

2022 COMMUNICATIONS AND COMMUNITY RELATIONS COMMITTEE 
 

Day and Time: Fourth Wednesday of the month at 7:00 p.m.  
* (Except November) 

 
Place of Meeting: Auditorium, Board of Education Administration Building, 

 129 Church Street, Bristol, Connecticut 06010 and/or Virtually 
 
 
 

    
February 23, 2022  

  
March 23, 2022  

  
April 27, 2022  

  
May 25, 2022  

  
June 22, 2022  

  
August 24, 2022  

  
September 28, 2022  

  
October 26, 2022  

  
November 22, 2022 * 

  
January 25, 2023  

  
  

 
 
 
 
CMC/JD/spe 



Bristol Public Schools

Office of Teaching & Learning

Department Mathematics

Department Philosophy Students learn by doing math, solving problems in mathematical and real-world contexts, and constructing arguments using precise
language. The Bristol mathematics curricula embeds this learn-by-doing philosophy by focusing on high expectations for all students and
providing students with opportunities that build conceptual understanding, computational and procedural fluency, and problem solving
through the use of a variety of strategies, tools, and technologies. The mathematics curriculum is responsive to the individual needs of
students, while providing a structure tied to the Common Core State Standards in Connecticut.

The learn-by-doing philosophy develops mathematically literate and productive students who can effectively and efficiently apply
mathematics in their lives to make informed decisions about the world around them by doing math. To be mathematically literate, one
must understand major mathematics concepts, possess computational facility, and have the ability to apply these understandings to
situations in daily life. Making connections between mathematics and other disciplines is key to the appropriate application of mathematics
skills and concepts to solve problems. The ability to read, discuss, and write within the discipline of mathematics is an integral skill that
supports mathematical understanding, reasoning and communication. The opportunity to think critically and creatively to solve problems is
important to deepen mathematical knowledge and foster innovation.  A rich hands-on mathematical experience is essential to provide the
foundational knowledge and skills that prepare students to be mathematically literate, productive citizens.

Course SAT Math

Course Description for Program
of Studies

This course will provide students with a review of the mathematics used on college preparatory tests such as the SAT and ACT.  The course
will provide students with the opportunity to take practice tests as well as to assess and review areas of weakness in preparation for taking
college placement tests.  The course may not be used toward the mathematics requirement for graduation.

Grade Level 10-12

Pre-requisites

Credit (if applicable) 0.25
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UNIT 1: Heart of Algebra

Heart of Algebra:
Analyzing and fluently solving equations and systems of equations; creating expressions, equations, and inequalities to represent relationships between quantities  to solve
problems; rearranging and interpreting formulas

College Board Standards

HA1: Create, solve, or interpret a linear expression or equation in one variable that represents a context. The expression or equation will have rational coefficients, and multiple steps
may be required to simplify the expression, simplify the equation, or solve for the variable in the equation.

HA 2: Create, solve, or interpret linear inequalities in one variable that represent a context. The inequality will have rational coefficients, and multiple steps may be required to simplify
or solve for the variable.

HA 3: Build a linear function that models a linear relationship between two quantities. The student will describe a linear relationship that models a context using either an equation in
two variables or function notation. The equation or function will have rational coefficients, and multiple steps may be required to build and simplify the equation or function.

HA 5: Create, solve, and interpret systems of two linear equations in two variables. The student will analyze one or more constraints that exist between two variables by creating,
solving, or analyzing a system of linear equations to represent a context. The equations will have rational coefficients, and multiple steps may be required to simplify or solve the
system.

HA 6: Algebraically solve linear equations (or inequalities) in one variable. The equation (or inequality) will have rational coefficients and may require multiple steps to solve for the
variable; the equation may yield no solution, one solution, or infinitely many solutions. The student may also be asked to determine the value of a constant or coefficient for an
equation with no solution or infinitely many solutions.

HA 7: Algebraically solve systems of two linear equations in two variables. The equations will have rational coefficients, and the system may yield no solution, one solution, or infinitely
many solutions. The student may also be asked to determine the value of a constant or coefficient of an equation in which the system has no solution, one solution, or infinitely many
solutions.

HA 8: Interpret the variables and constants in expressions for linear functions within the context presented. The student will make connections between a context and the linear
equation that models the context and will identify or describe the real-life meaning of a constant term, a variable, or a feature of the given equation.

HA 9: Understand connections between algebraic and graphical representations. The student will select a graph described by a given linear equation, select a linear equation that
describes a given graph, determine the equation of a line given a verbal description of its graph, determine key features of the graph of a linear function from its equation, or determine
how a graph may be affected by a change in its equation.

SAT Math (Redline/Walker (7/2021)
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UNIT 1: Heart of Algebra

College
Board

Standards
Learning Targets: I can

Summative Assessment
Strategy

Lesson Progression and Connection to Math
Practices

Common Learning
Experiences and Assessments

See Heart of
Algebra
Grade Level
Standards
above

Heart of Algebra:
● I can define variables in the

context of the problem.
● I can describe connections

between algebraic and graphical
representations.

● I can create linear expressions,
equations, and inequalities.

● I can solve linear expressions,
equations, and inequalities.

● I can represent a problem in
function notation.

● I can create and solve a system of
equations using graphing,
substitution, or elimination.

● I can explain the solution to the
system of equations in the context
of the problem.

● I can interpret the word problem
solution using the answer to the
system of equations.

● I can create and solve a system of
inequalities.

● I can explain the solution to the
system of inequalities in the
context of the problem.

● I can interpret the word problem
solution using the answer to the
system of inequalities.

x Selected Response

x Constructed
Response

Performance

Observation

Lesson Progression and connections:
● Students will take a practice SAT test
● Students will use ALEKS to work on topics that

they struggle with, within this section of the
SAT

● Students will use Khan Academy to work on
topic specific problems, with SAT style wording.

Khan Academy topics:
Heart of Algebra

1. Solving linear equations and linear

inequalities

2. Interpreting linear functions

3. linear equation word problems

4. Linear inequality word problems

5. Graphing linear equations

6. Linear function word problems

7. Systems of linear inequalities word

problems

8. Solving systems of linear equations

9. Systems of linear equations word

problems

ALEKS topics:

1. Converting Between Fractions and

Decimals

2. Evaluating Expressions

3. Properties of Operations

4. One-Step Linear Equations

5. Multi-Step LInear Equations

6. Absolute Value Equations

7. Writing Expressions and Equations

Mandatory Lessons/Activities:
● ALEKS (as a supplemental

resource to work on topics
that they struggle with)

● Khan Academy (as the main
set of assignments/practice
problems for the course)

SAT Math (Redline/Walker (7/2021)
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8. Applications of LInear Equations

9. Solving for a Variable and Dimensional

Analysis

10. Writing and Graphing Inequalities

11. One-Step LInear Inequalities

12. Multi-Step Linear Inequalities

13. Applications (linear inequalities)

14. Compound Inequalities

15. Absolute Value Inequalities

16. Slope

17. Equations of Lines

18. Applications of Linear Equations with Two

Variables

19. Graphs of Functions

20. Systems of LInear EQuations

21. Applications (Linear Systems)

22. Linear Inequalities with Two Variables

23. Systems of Linear Inequalities

Pacing:
5 weeks

Math Practices:

● CCSS.MATH.PRACTICE.MP1 Make sense of
problems and persevere in solving them.

● CCSS.MATH.PRACTICE.MP2 Reason abstractly
and quantitatively.

● CCSS.MATH.PRACTICE.MP3 Construct viable
arguments and critique the reasoning.

● CCSS.MATH.PRACTICE.MP4 Model with
mathematics.

● CCSS.MATH.PRACTICE.MP5 Use appropriate
tools strategically.

● CCSS.MATH.PRACTICE.MP6 Attend to precision.
● CCSS.MATH.PRACTICE.MP7 Look for and make

use of structure.
● CCSS.MATH.PRACTICE.MP8 Look for and

express regularity in repeated reasoning.

Assessments:
● SAT Practice Test-Heart of

Algebra

SAT Math (Redline/Walker (7/2021)
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UNIT 2: Problem Solving and Data Analysis

Problem Solving and Data Analysis:
Creating and analyzing relationships using ratios, proportions, percentages, and units; describing relationships shown graphically; summarizing qualitative and quantitative
data

College Board Standards

PS/DA 1: Use ratios, rates, proportional relationships, and scale drawings to solve single- and multistep problems. The student will use a proportional relationship between two variables
to solve a multistep problem to determine a ratio or rate; calculate a ratio or rate and then solve a multistep problem; or take a given ratio or rate and solve a multistep problem.

PS/DA 2: Solve single- and multi-step problems involving percentages. The student will solve a multistep problem to determine a percentage; calculate a percentage and then solve a
multistep problem; or take a given percentage and solve a multistep problem.

PS/DA 3: Solve single- and multi-step problems involving measurement quantities, units, and unit conversion. The student will solve a multistep problem to determine a unit rate;
calculate a unit rate and then solve a multistep problem; solve a multistep problem to complete a unit conversion; solve a multistep problem to calculate density; or use the concept of
density to solve a multistep problem.

PS/DA 4: Given a scatter plot, use linear, quadratic, or exponential models to describe how the variables are related. The student will, given a scatter plot, select the equation of a line or
curve of best fit; interpret the line in the context of the situation; or use the line or curve of best fit to make a prediction.

PS/DA 5: Use the relationship between two variables to investigate key features of the graph. The student will make connections between the graphical representation of a relationship
and properties of the graph by selecting the graph that represents the properties described, or using the graph to identify a value or set of values.

PS/DA 6: Compare linear growth with exponential growth. The student will infer the connection between two variables given a context in order to determine what type of model fits
best.

PS/DA 7: Use two-way tables to summarize categorical data and relative frequencies, and calculate conditional probability. The student will summarize categorical data or use
categorical data to calculate conditional frequencies, conditional probabilities, association of variables, or independence of events.

PS/DA 8: Make inferences about population parameters based on sample data. The student will estimate a population parameter given the results from a random sample of the
population. The sample statistics may mention confidence intervals and measurement error that the student should understand and make use of, but need not calculate.

PS/DA 9: Use statistics to investigate measures of center of data and analyze shape, center, and spread. The student will calculate measures of center and/or spread for a given set of
data or use given statistics to compare two separate sets of data. The measures of center that may be calculated include mean, median, and mode, and the measures of spread that
may be calculated include range. When comparing two data sets, the student may investigate mean, median, mode, range, and/or standard deviation.

PS/DA 10: Evaluate reports to make inferences, justify conclusions, and determine appropriateness of data collection methods. The reports may consist of tables, graphs, or text
summaries.

SAT Math (Redline/Walker (7/2021)
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UNIT 2: Problem Solving and Data Analysis

CCSS
Standards

#
Learning Targets: I can

Summative Assessment
Strategy

Lesson Progression and Connection to Math
Practices

Common Learning
Experiences and Assessments

See Problem
Solving &
Data
Analysis
Grade Level
Standards
above

Problem Solving & Data Analysis:
● I can create a scale drawing to

represent a problem.
● I can calculate ratios, rates, and

unit rates.
● I can calculate percentages.
● I can calculate unit conversions.
● I can solve problems using ratios,

rates, unit rates, and  proportional
relationships.

● I can solve problems using
percentages.

● I can select the correct line or
curve of best fit for a problem.

● I can calculate the line of best fit.
● I can use linear, quadratic, or

exponential models to describe a
relationship in a scatter plot.

● I can interpret the line of best fit
in the context of the problem.

● I can determine the correlation of
the line of best fit.

● I can use the line of best fit to
make a prediction.

● I can determine key features of a
graph.

● I can identify a value or set of
values from a graph.

● I can compare linear and
exponential growth.

● I can calculate relative
frequencies, conditional
probabilities, and conditional
frequencies  from two-way tables.

● I can make inferences about

x Selected Response

x Constructed
Response

Performance

Observation

Lesson Progression and connections:
● Students will take a practice SAT test
● Students will use ALEKS to work on topics that

they struggle with, within this section of the
SAT

● Students will use Khan Academy to work on
topic specific problems, with SAT style wording.

Khan Academy Topics:
Problem Solving and Data Analysis

1. Ratios, rates and proportions

2. Percents

3. Units

4. Table data

5. Scatterplots

6. Key features of graphs

7. Linear and exponential growth

8. Data inferences

9. Center, spread and shape of distributions

10. Data collection and conclusions

ALEKS topics:

1. Ratios and Unit Rates

2. Percents, Decimals, and Fractions

3. Units of Measurement

4. Proportions

5. More on Percents

6. Tables and Graphs of Lines

7. Scatter Plots and LInes of Best Fit

8. Collecting Data

9. Graphs of Data

10. Measures of Center and Spread

Mandatory Lessons/Activities:
● ALEKS (as a supplemental

resource to work on topics
that they struggle with)

● Khan Academy (as the main
set of assignments/practice
problems for the course)

SAT Math (Redline/Walker (7/2021)
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population from sample data.
● I can use confidence intervals and

measurement error to estimate
population.

● I can calculate the measures of the
center of a given data set.

● I can calculate measures of spread
given a data set.

● I can determine the best measure
of the center of data.

● I can analyze the shape, center,
and spread of a given data set.

● I can evaluate tables, graphs, or
text summaries of data.

● I can justify conclusions using
reports.

● I can determine appropriate
methods of data collection.

11. Comparing Data

12. Probability of Simple Events

Pacing:
5 weeks

Math Practices:

● CCSS.MATH.PRACTICE.MP1 Make sense of
problems and persevere in solving them.

● CCSS.MATH.PRACTICE.MP2 Reason abstractly
and quantitatively.

● CCSS.MATH.PRACTICE.MP3 Construct viable
arguments and critique the reasoning.

● CCSS.MATH.PRACTICE.MP4 Model with
mathematics.

● CCSS.MATH.PRACTICE.MP5 Use appropriate
tools strategically.

● CCSS.MATH.PRACTICE.MP6 Attend to precision.
● CCSS.MATH.PRACTICE.MP7 Look for and make

use of structure.
● CCSS.MATH.PRACTICE.MP8 Look for and

express regularity in repeated reasoning.

Assessments:
● SAT Practice Test-Problem

Solving and data Analysis

SAT Math (Redline/Walker (7/2021)
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UNIT 3: Passport to Advanced Math

Passport to Advanced Math:
Rewriting expressions using their structure; creating, analyzing, and fluently solving quadratic and higher-order equations; purposefully manipulating polynomials to solve
problems

College Board Standards

PAM 1: Create a quadratic or exponential function or equation that models a context. The equation will have rational coefficients and may require multiple steps to simplify or solve the
equation.

PAM 2: Determine the most suitable form of an expression or equation to reveal a particular trait, given a context.

PAM 3: Create equivalent expressions involving rational exponents and radicals, including simplifying or rewriting in other forms.

PAM 4: Create an equivalent form of an algebraic expression by using structure and fluency with operations.

PAM 5: Solve a quadratic equation having rational coefficients. The equation can be presented in a wide range of forms to reward attending to algebraic structure and can require
manipulation in order to solve.

PAM 6: Add, subtract, and multiply polynomial expressions and simplify the result. The expressions will have rational coefficients.

PAM 7: Solve an equation in one variable that contains radicals or contains the variable in the denominator of a fraction. The equation will have rational coefficients, and the student
may be required to identify when a resulting solution is extraneous.

PAM 8: Solve a system of one linear equation and one quadratic equation. The equations will have rational coefficients.

PAM 9: Rewrite simple rational expressions. Students will add, subtract, multiply, or divide two rational expressions or divide two polynomial expressions and simplify the result. The
expressions will have rational coefficients.

PAM 10: Interpret parts of nonlinear expressions in terms of their context. Students will make connections between a context and the nonlinear equation that models the context to
identify or describe the real-life meaning of a constant term, a variable, or a feature of the given equation.

PAM 11: Understand the relationship between zeros and factors of polynomials, and use that knowledge to sketch graphs. Students will use properties of factorable polynomials to
solve conceptual problems relating to zeros, such as determining whether an expression is a factor of a polynomial based on other information provided.

PAM 12: Understand a nonlinear relationship between two variables by making connections between their algebraic and graphical representations. The student will select a graph
corresponding to a given nonlinear equation; interpret graphs in the context of solving systems of equations; select a nonlinear equation corresponding to a given graph; determine the
equation of a curve given a verbal description of a graph; determine key features of the graph of a linear function from its equation; or determine the impact on a graph of a change in
the defining equation.

SAT Math (Redline/Walker (7/2021)
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PAM 13: Use function notation, and interpret statements using function notation. The student will use function notation to solve conceptual problems related to transformations and
compositions of functions.

PAM 14: Use structure to isolate or identify a quantity of interest in an expression or isolate a quantity of interest in an equation. The student will rearrange an equation or formula to
isolate a single variable or a quantity of interest.

SAT Math (Redline/Walker (7/2021)

Return to Table of Contents

9



UNIT 3: Passport to Advanced Math

CCSS
Standards

#
Learning Targets: I can

Summative Assessment
Strategy

Lesson Progression and Connection to Math
Practices

Common Learning
Experiences and Assessments

See Problem
Solving &
Data
Analysis
Grade Level
Standards
above

Passport to Advanced Math:
● I can create a quadratic equation.
● I can create an exponential

equation.
● I can create equivalent

expressions using rational
exponents and radicals.

● I can simplify and rewrite
expressions using rational
exponents and radicals

● I can determine the best form of
an expression or equation to use
for a given context.

● I can solve quadratic equations.
● I can add, subtract, and multiply

polynomial expressions into
simplest forms.

● I can solve equations with
radicals.

● I can solve equations with
variables in the denominator.

● I can identify extraneous
solutions.

● I can solve a system of one linear
equation and one quadratic
equation.

● I can add, subtract, multiply, or
divide rational expressions into
simplest forms.

● I can describe real-life meaning of
a constant term, variable, or a
feature of a given nonlinear
equation in the context of the
problem.

● I can describe the relationship

x Selected Response

x Constructed
Response

Performance

Observation

Lesson Progression and connections:
● Students will take a practice SAT test
● Students will use ALEKS to work on topics that

they struggle with, within this section of the
SAT

● Students will use Khan Academy to work on
topic specific problems, with SAT style wording.

Khan Academy Topics:
Passport to Advanced Math

1.Solving quadratic equations

2.Interpreting nonlinear expressions

3.Quadratic and exponential word problems

4.Manipulating quadratic and exponential

expressions

5.Radicals and rational exponents

6.Radical and rational equations

7.Operations with rational expressions

8.Operations with polynomials

9.Polynomial factors and graphs

10.Nonlinear equation graphs

11.Linear and quadratic systems

12.Structure in expressions

13.Isolating quantities

14.Function notation

ALEKS topics:

1. Factors and Multiples

2. Exponents and Order of Operations

3. Introduction to Functions

4. Transformations

5. Product, Power, and Quotient Rules

Mandatory Lessons/Activities:
● ALEKS (as a supplemental

resource to work on topics
that they struggle with)

● Khan Academy (as the main
set of assignments/practice
problems. for the course)
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between zeros and factors of
polynomials.

● I can sketch graphs of polynomials
using zeros or factors of the
polynomial.

● I can select the correct graph that
corresponds with a given
nonlinear equation.

● I can determine key features of a
graph from its equation.

● I can interpret graphs in the
context of solving systems of
equations.

● I can use function notation to
solve problems related to
transformations and compositions
of functions.

● I can rearrange an equation to
isolate a single variable or
quantity of interest.

6. Negative Exponents

7. Introduction to Radicals

8. Rational Exponents

9. Polynomial Addition and Subtraction

10. Polynomial Multiplication

11. Factoring Using the GCF

12. Factoring by Grouping

13. Factoring Quadratic Trinomials

14. Factoring Special Products

15. Polynomial Division

16. Solving Quadratic Equations by Factoring

17. Radical Functions

18. Operations with Radical Expressions

19. Division and Rationalization

20. Radical Equations and Applications

21. Simplifying Rational Expressions

22. Multiplication and Division (Rational

Expressions)

23. Addition and Subtraction (Rational Expressions)

24. Rational Equations and Applications

25. Quadratic Functions

26. Square Root Property

27. Complex Numbers

28. Nonlinear Systems

29. Polynomial Functions

30. Function Operations (Composition)

31. Graphs of Exponential Functions

32. Applications (Exponential Functions)

Pacing:
5 weeks

Math Practices:

● CCSS.MATH.PRACTICE.MP1 Make sense of
problems and persevere in solving them.

● CCSS.MATH.PRACTICE.MP2 Reason abstractly
and quantitatively.

● CCSS.MATH.PRACTICE.MP3 Construct viable
arguments and critique the reasoning.

● CCSS.MATH.PRACTICE.MP4 Model with
mathematics.

Assessments:
● SAT Practice Test-Passport to

Advanced Math
● SAT practice Test-Combined

topics

SAT Math (Redline/Walker (7/2021)
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● CCSS.MATH.PRACTICE.MP5 Use appropriate
tools strategically.

● CCSS.MATH.PRACTICE.MP6 Attend to precision.
● CCSS.MATH.PRACTICE.MP7 Look for and make

use of structure.
● CCSS.MATH.PRACTICE.MP8 Look for and

express regularity in repeated reasoning.
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ADDITIONAL CONSIDERATIONS

COMMON MISCONCEPTIONS
PRIOR KNOWLEDGE NEEDED TO

MASTER STANDARDS FOR THIS UNIT

ADVANCED STANDARDS FOR STUDENTS
WHO HAVE DEMONSTRATED PRIOR

MASTERY

OPPORTUNITIES FOR
STUDENT-DIRECTED LEARNING WITHIN

THE UNIT

List standards in the unit and link to
achieve the core coherence map for each
standard

RESOURCES

SAT Lessons from College Board
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Bristol Public Schools

Office of Teaching & Learning

Department Mathematics

Department Philosophy Students learn by doing math, solving problems in mathematical and real-world contexts, and constructing arguments using precise
language. The Bristol mathematics curricula embeds this learn-by-doing philosophy by focusing on high expectations for all students and
providing students with opportunities that build conceptual understanding, computational and procedural fluency, and problem solving
through the use of a variety of strategies, tools, and technologies. The mathematics curriculum is responsive to the individual needs of
students, while providing a structure tied to the Common Core State Standards in Connecticut.

The learn-by-doing philosophy develops mathematically literate and productive students who can effectively and efficiently apply
mathematics in their lives to make informed decisions about the world around them by doing math. To be mathematically literate, one
must understand major mathematics concepts, possess computational facility, and have the ability to apply these understandings to
situations in daily life. Making connections between mathematics and other disciplines is key to the appropriate application of mathematics
skills and concepts to solve problems. The ability to read, discuss, and write within the discipline of mathematics is an integral skill that
supports mathematical understanding, reasoning and communication. The opportunity to think critically and creatively to solve problems is
important to deepen mathematical knowledge and foster innovation.  A rich hands-on mathematical experience is essential to provide the
foundational knowledge and skills that prepare students to be mathematically literate, productive citizens.

Course Statistics and Geometry

Grade Level 9, 10

Pre-requisites Algebra 1
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District Learning Expectations and Standards Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6 Unit 7 Unit 8

HSN-Q.A.1 X X X

HSN-Q.A.2 X

HSN-Q.A.3 X X X

HSA.SSE.A X

HSA-SSE.A.1 X

HSA-SSE.A.1.a X X

HSA-SSE.A.1.b X

HSA-SSE.A.2 X

HSA-SSE.B.3 X

HSA-CED.A.2 X X X

HSA-CED.A.4 X

HSA-REI.C.7 X

HSA-IF.C.7.b X
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HSG-CO.A.1 X

HSG-CO.A.2 X X

HSG-CO.A.5 X

HSG-CO.B X

HSG-CO.C.9 X

HSG-CO.C.10 X X

HSG-SRT.A.1 X

HSG-SRT.A.1.a X

HSG-SRT.A.1.b X

HSG-SRT.A.2 X

HSG-SRT.A.3 X

HSG-SRT.B.4 X

HSG-SRT.B.5 X X X X

HSG-SRT.C X

HSG-SRT.C.6 X X
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HSG-SRT.C.7 X

HSG-SRT.C.8 X X X X

HSG-C.A X

HSG-C.A.1 X

HSG-C.A.2 X X

HSG-C.A.3 X

HSG-C.B X

HSG-C.B.5 X

HSG-GPE.A.1 X

HSG-GPE.B.4 X

HSG-GPE.B.5 X

HSG-GPE.B.6 X

HSG-GPE.B.7 X

HSG-GMD X

HSG-GMD.A.1 X X X
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HSG-GMD.A.3 X

HSG-GMD.B.4 X

HSG-MG.A.1 X X X

HSG-MG.A.2 X X

HSG.MG.A.3 X X X X

HSS-ID.A X X

HSS-ID.A.1 X

HSS-ID.A.2 X

HSS-ID.A.3 X

HSS-ID.B.5 X X

HSS-ID.B.6 X

HSS-ID.B.6.a X

HSS-ID.B.6.b X

HSS-ID.B.6.c X

HSS-ID.C.7 X
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HSS-ID.C.8 X

HSS-ID.C.9 X

HSS-CP.A.1 X

HSS-CP.A.2 X

HSS-CP.A.3 X

HSS-CP.A.4 X

HSS-CP.A.5 X

HSS-CP.B.6 X

HSS-CP.B.7 X
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UNIT 1: One-Variable Statistics (iM Algebra 1, Unit 1)

Illustrative Mathematics Unit Access (Algebra 1, Unit 1)

Essential Questions:
● How can we use statistics to ask and answer questions?
● How do various distribution shapes represent data?
● How can spreadsheets help analyze data?
● What happens when data is manipulated?
● How can we analyze data?

UNWRAPPED STANDARDS

Grade Level Standard Standard Progression
Concepts

(Big Ideas/ Understandings)
Academic Vocabulary

(Standard Based)

HSS-ID.A.1 Represent data with plots on
the real number line (dot plots,
histograms, and box plots).

● Produce dot plots, histograms,
and box plots

● Explore different data sets and
determine their usefulness in
prediction and description

● Explain what each display tells
about the situation

● Understand how extreme cases
are represented in each display

Dot plot, frequency, histogram,
interquartile range, median,
quartile, bin width

HSS-ID.A.2 Use statistics appropriate to
the shape of the data distribution to
compare center (median, mean) and
spread (interquartile range, standard
deviation) of two or more different data
sets.

Students should be able to sketch each
distribution and answer questions about it
just from knowledge of these three facts
(shape, center, and spread). For either
group, about 68% of the data values will be
within one standard deviation of the mean.

● Describe distributions in terms
of shape, center, dispersion etc.

● Justify appropriateness of
measures based on
distributional shape

● Relate the appropriate

Mean, median, interquartile range,
standard deviation, distribution,
dispersion,  shape, symmetry, skew,
uniform, bimodal
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They should also observe that the two
measures of center, median and mean, tend
to be close to each other for symmetric
distributions.

measures of dispersion to the
best measure of center

HSS-ID.A.3 Interpret differences in shape,
center, and spread in the context of the
data sets, accounting for possible effects
of extreme data points (outliers).

Students should be able to sketch each
distribution and answer questions about it
just from knowledge of these three facts
(shape, center, and spread). For either
group, about 68% of the data values will be
within one standard deviation of the mean.
They should also observe that the two
measures of center, median and mean, tend
to be close to each other for symmetric
distributions.

● Recognize and name different
shapes and their characteristics

● Recognize what happens to the
mean when data is skewed or
when there is an outlier

● Understand and be able to
identify which measure of
center and spread are
appropriate based on
distributional characteristics

Mean, median, interquartile range,
shape, distribution, outlier,
standard deviation
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UNIT 1: One-Variable Statistics (iM Algebra 1, Unit 1)

CCSS
Standards # Learning Targets: I can

Assessment Strategy
SR-Selected Response

CR-Constructed Response
P-Performance

O-Observation (behavioral)

Lesson Progression and Connection to Math
Practices

Common Learning
Experiences and

Assessments

HSS-ID.A.1

HSS-ID.A.2

How can we use statistics to ask and answer questions? The mathematical purpose of the first lesson is to
understand what makes a question statistical and classify
data as numerical or categorical. This unit begins with
creating data displays and describing distributions of
numerical data.Students learn to recognize statistical
questions as questions that anticipate variability in the
data. Students classify questions as being statistical or
non-statistical, and classify the data that they collect from
statistical questions as numerical or categorical.

In the second lesson, students represent data using
histograms and box plots. They calculate values for the
five-number summary and use those values to create dot
plots. Students will also create two different histograms
that represent the same data set by using different
intervals in each of the histograms. Students will also
compare a dot plot, box plot, and histogram that
represent the same data set.

The mathematical purpose of the third lesson is to
represent and interpret data using data displays in a less
scaffolded way than in the previous lesson. The work of
this lesson connects to future work because students will
use data displays to more formally describe the shape of
distributions, and to determine the appropriate measure
of center and measure of variability for a given
distribution.

iM Lessons 1, 2, 3

● I can tell statistical questions from non-statistical questions and
can explain the difference. (SR)

● I can tell the difference between numerical and categorical data.
(SR)

● I can find the five-number summary for data. (P)
● I can use a dot plot, histogram, or box plot to represent data. (P)
● I can graphically represent the data I collected and critique the

representations of others. (O)

● MP2
● MP6
● MP7

Geometry and Statistics (2021)-Rechenberg/Cantin/Jacques
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HSS-ID.A.1

HSS-ID.A.2

How do various distribution shapes represent data? The mathematical purpose of the first  lesson in this
sequence is to describe distributions using the
appropriate terminology. The terminology that is used to
describe distributions  here include symmetric, skewed,
uniform, bimodal and bell shaped.

The second lesson reviews  how to calculate the mean,
median, mean absolute deviation (MAD), and
interquartile range (IQR). This lesson connects to
upcoming work because students will interpret data
using measures of center and measures of variability
throughout the unit, so it is important that they
understand what these statistics mean.

iM Lessons 4, 5

● I can describe the shape of a distribution using the terms
"symmetric, skewed, uniform, bimodal, and bell-shaped." (O)

● I can use a graphical representation of data to suggest a situation
that produced the data pictured. (O)

● I can calculate mean absolute deviation, interquartile range,
mean, and median for a set of data. (P)

● MP2

HSS-ID.A.1

HSS-ID.A.2

HSS-ID.A.3

How can spreadsheets help analyze data? The purpose of this sequence of three lessons is to
introduce spreadsheet functionality to students who are
unfamiliar with it. It is assumed that students know
nothing about spreadsheets.

Optional iM Lessons 6, 7, 8

● I can determine basic relationships between cell values in a
spreadsheet by changing the values and noticing what happens
in another cell. (O)

● I can use a spreadsheet as a calculator to find solutions to word
problems. (P)

● I can use shortcuts to fill in cells on a spreadsheet. (P)
● MP8

HSS-ID.A.1

HSS-ID.A.2

HSS-ID.A.3

What happens when data is manipulated? The mathematical purpose of the first lesson is to create
data displays and calculate statistics using technology.
Students encounter the term statistics which is a quantity
that is calculated from sample data. In this lesson
students will enter data into a spreadsheet, find statistics,
and create box plots using technology.

Next, students will recognize a relationship between the
shape of a distribution and the mean and median.
Students will use dot plots to investigate this relationship.

The purpose of the following  lesson is to compare data
sets with different measures of variability and to interpret

iM Lessons 9-15

● I can create graphic representations of data and calculate
statistics using technology. (P)

● I can describe how an extreme value will affect the mean and
median. (CR)

● I can use the shape of a distribution to compare the mean and
median. (P)

● I can arrange data sets in order of variability given graphic
representations. (P)

● I can describe standard deviation as a measure of variability. (CR)
● I can use technology to compute standard deviation. (P)
● I can use standard deviation to say something about a situation.
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data sets with greater MADs or IQRs as having greater
variability. Students make connections between different
data displays and measures of center and measures of
variability. The next lesson in this sequence will introduce
the concept of  standard deviation to students.

They will then continue to deepen their understanding of
standard deviation by interpreting it in various contexts.

The mathematical purpose of the next  lesson is for
students to recognize outliers, to investigate their source,
to make decisions about excluding them from the data
set, and to understand how the presence of outliers
impacts measures of center and measures of variability.

The mathematical purpose of the last lesson in this
sequence is for students to compare measures of center
and the standard deviation and the IQR for different data
sets. This lesson provides students another opportunity
to compare measures of center and variability, but now
using standard deviation and outliers too in the
comparisons.

(CR)
● I can find values that are outliers, investigate their source, and

figure out what to do with them. (P)
● I can tell how an outlier will impact mean, median, IQR, or

standard deviation. (CR)
● I can compare and contrast situations using measures of center

and measures of variability. (CR)

● MP8
● MP4
● MP7
● MP5

HSS-ID.A.1

HSS-ID.A.2

HSS-ID.A.3

How can we analyze data? The mathematical purpose of this final lesson is to pose
and answer a statistical question by designing an
experiment, collecting data, and analyzing data. Students
will determine how best to display data, select
appropriate measures of center and variability, and
answer a statistical question involving two different
treatments. The work of this lesson connects to previous
work because students learned about the shape,
measures of center, and measures of variability for data
distributions. This connects to upcoming work because
students will investigate bivariate data using two-way
tables, relative frequency tables, scatter plots, and lines

iM Lesson 16

● I can collect data from an experiment and compare the results
using measures of center and measures of variability. (P)
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of best fit.

● MP1

COMMON MISCONCEPTIONS
PRIOR KNOWLEDGE NEEDED TO

MASTER STANDARDS FOR THIS UNIT

ADVANCED STANDARDS FOR STUDENTS
WHO HAVE DEMONSTRATED PRIOR

MASTERY

OPPORTUNITIES FOR
STUDENT-DIRECTED LEARNING WITHIN

THE UNIT

● Incorrect use of terms
● Unable to see connections

between measures of center and
measures of variability

● 6.SP.B.4
● 6.SP.B.5
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UNIT 2: Two-Variable Statistics (iM Algebra 1, Unit 3)

Illustrative Mathematics Unit Access (Algebra 1, Unit 3)

Essential Questions:
● What can learn from two-way tables?
● How can we use scatter plots to analyze data?
● How do we find and interpret correlation coefficients?
● How can we draw conclusions from data?

UNWRAPPED STANDARDS

Grade Level Standard Standard Progression
Concepts

Big Ideas/ Understandings)
Academic Vocabulary

(Standard Based)

HSS-ID.A Summarize, Represent,
And Interpret Data On A Single
Count Or Measurement Variable

Students find and interpret information representing a
univariate data set, including measures of central
tendency and spread. Students develop values of spread,
building on the conceptual foundations of mean absolute
deviation from middle grades content and calculated
using technology such as calculators, computer software
designed for student learning, and/or tables. Students
may find relationships between mean and median of a
data set and may also decide when each is appropriate
for use based on characteristics of the distribution. In
addition, students justify the placement of means and
median based on spread of measurements, distributional
shape, and extreme values in the data set. Teachers
should emphasize the connection of the mean and
standard deviation with outliers. After students have
related  and developed  measures of center and spread,
students relate those measures to the number of
observations and percentages under a normal curve.
Though the empirical rule is not addressed in the
standard, the antecedent can serve as a conceptual
framework to investigate the relationship between
population percentage under the normal curve using

● Find and interpret summary
information representing a
univariate data set, including
measures of central tendency
and spread

● Find relationships between
mean and median of a data set

● Justify the placement of means
and medians

● Relate and develop measures
of center and spread

Measures of center & spread,
mean, median, outlier, distribution,
standard deviation, outliers
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technology.

HSS-ID.B.5
Summarize categorical data for
two categories in two-way
frequency tables. Interpret
relative frequencies in the
context of the data (including
joint, marginal, and conditional
relative frequencies). Recognize
possible associations and trends
in the data.

As with univariate data analysis, students now take a
deeper look at bivariate data, using their knowledge of
proportions to describe categorical associations and
using their knowledge of functions to fit models to
quantitative data, [giving students an opportunity to
engage in Standards for Mathematical Practice 7 and 4.]
The table below shows statistics from the Center for
Disease Control relating HIV risk to age groups. Students
should be able to explain the meaning of a row or
column total (marginal), a row or column percentage
(conditional) or a “total” percentage (joint). They should
realize that possible associations between age and HIV
risk are best explained in terms of the row or column
conditional percentages. Are the comparisons of
percentages valid when the first age category is much
smaller (in years) than the others?

● Use relative frequencies to
make inferences about
associations or trends in data

● Interpret relative frequencies in
terms of a subset of a
conditioned event

Bivariant, correlation, frequency,
trend

HSS-ID.B.6 Represent data on
two quantitative variables on a
scatter plot, and describe how
the variables are related.

This particular cluster emphasizes the association of two
variables that may be quantitative or categorical.
Teachers and students use two-way frequency tables to
summarize and analyze categorical data. Similarly,
students and teachers use scatter plots and function
fitting to describe and represent correlations between
two quantitative variables. Problem-solving situation in
this domain should include  different forms of variability
in model fitting, sampling variability, chance variability
from sampling and chance variability resulting from
assignment to groups in experiments.

Bivariate data, scatter plot, line of
best fit, frequency table,
quantitative, categorical
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HSS-ID.B.6.a Fit a function to the
data; use functions fitted to data
to solve problems in the context
of the data. Use given functions
or choose a function suggested
by the context. Emphasize linear,
quadratic, and exponential
models.

It is readily apparent to students, after a little experience
with plotting bivariate data, that not all the world is
linear. The figure below shows the diameters (in inches)
of growing oak trees at various ages (in years). A careful
look at the scatter plot reveals some curvature in the
pattern,which is more obvious in the residual plot,
because the older and larger trees add to the diameter
more slowly. Perhaps a curved model, such as a
quadratic, will fit the data better than a line. The figure
below shows that to be the case.

● Describe how variables are
related within context of the
situation

● Use technology and other tools
to represent scatter plots

● Describe associations in terms
of strength and direction

● Discuss extrapolation and its
limitations for different
contextual and mathematical
models

HSS-ID.B.6.b Informally assess
the fit of a function by plotting
and analyzing residuals.

This particular cluster emphasizes the association of two
variables that may be quantitative or categorical.
Teachers and students use two-way frequency tables to
summarize and analyze categorical data. Similarly,
students and teachers use scatter plots and function
fitting to describe and represent correlations between
two quantitative variables. Problem-solving situation in
this domain should include  different forms of variability
in model fitting, sampling variability, chance variability
from sampling and chance variability resulting from
assignment to groups in experiments.

● Move lines of best fit and/or
data points to deduce their
interdependence

● Analyze different residual plots
for different predictive models

● Recognize that points above
the horizontal line on a residual
are underestimates and below
are overestimates

● Recognize the relationship of
patterns in prediction with
inappropriate model fitting

● Deduce that points randomly
distributed above and below
the horizontal line at zero on a
residual plot imply appropriate
fits for a model

HSS-ID.B.6.c Fit a linear function
for a scatter plot that suggests a
linear association.

● Use technology to make
inferences about associations
in data sets

● Create a line of best fit and
discuss reasons for choosing
the line
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● Use purposeful terminology to
imply association rather than
causation

HSS-ID.C.7 Interpret the slope
(rate of change) and the
intercept (constant term) of a
linear model in the context of
the data.

Suppose you want to see if there is a relationship
between the cost per slice of supermarket pizzas and the
calories per serving. The margin shows data for a sample
of 15 such pizza brands, and a somewhat linear trend. A
line fitted via technology might suggest that you should
expect to see an increase of about 43 calories if you go
from one brand to another that is one dollar more in
price. But, the line does not appear to fit the data well
and the correlation coefficient r... is only about 0.5.
Students will observe that there is one pizza that does
not seem to fit the pattern of the others, the one with
maximum cost. Why is it way out there? A check reveals
that it is Amy’s Organic Crust & Tomatoes, the only
organic pizza in the sample. If the outlier (Amy’s pizza) is
removed and the discussion is narrowed to non-organic
pizzas (as shown in the plot for pizzas other than Amy’s),

● Explain the slope and intercept
estimates in terms of problem
contexts

● Extend connections from linear
functions to making
connections to contextual
situations

● Explain reasoning for slope and
y-intercept parameters in terms
of predicted values

Slope, linear model, variable,
increase, decrease, line of best fit

HSS-ID.C.8 Compute (using
technology) and interpret the
correlation coefficient of a linear
fit.

● Use technology to compare
different models and their
respective correlation
coefficients

● Reason and make sense of
different correlation
coefficients and their
relationship to different
situations

● Interpret points in relationship
to the means of the x and y
values by graphing a vertical
and horizontal line to present
the mean of both x and y
variables

Correlation, correlation coefficient,
line of best fit, association,
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the relationship between calories and price is much
stronger with an expected increase of 124 calories per
extra dollar spent and a correlation coefficient of 0.8.
Narrowing the question allows for a better interpretation
of the slope of a line fitted to the data.

HSS-ID.C.9 Distinguish between
correlation and causation.

In situations where the correlation coefficient of a line
fitted to data is close to 1 or 1, the two variables in the
situation are said to have a high correlation. Students
must see that one of the most common
misinterpretations of correlation is to think of it as a
synonym for causation. A high correlation between two
variables (suggesting a statistical association between the
two) does not imply that one causes the other. It is not a
cost increase that causes calories to increase in pizza, and
it is not a calorie increase per se that causes cost to
increase; the addition of other expensive ingredients
cause both to increase simultaneously. Students should
look for examples of correlation being interpreted as
cause and sort out why that reasoning is incorrect.
Examples may include medications versus disease
symptoms and teacher pay or class size versus high
school graduation rates.

● Use precision in the wording of
relationships between two
variables using words such as
correlated or associated

● Justify, explain, and provide
reasons for the difference
between correlation and
causation

Correlation, causation, associatio,

HSN-Q.A.3 Interpret differences
in shape, center, and spread in
the context of the data sets,
accounting for possible effects of
extreme data points (outliers).

Students should be able to sketch each distribution and
answer questions about it just from knowledge of these
three facts (shape, center, and spread). For either group,
about 68% of the data values will be within one standard
deviation of the mean. They should also observe that the
two measures of center, median and mean, tend to be
close to each other for symmetric distributions.

● Experience the use of different
measurement tools both
digitally and concretely to
observe measurement error

● Connect measurement
concepts to science and other
contexts to show
understanding of significant
digits and scientific notation

● Use the measurement of the
same object multiple times to
determine an acceptable level
to report

Shape, center, spread, outlier
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UNIT 2:Two-Variable Statistics  (iM Algebra 1, Unit 3)

CCSS
Standards

#
Learning Targets: I can

Assessment Strategy
SR-Selected Response

CR-Constructed Response
P-Performance

O-Observation (behavioral)

Lesson Progression and Connection to Math
Practices

Common Learning
Experiences and Assessments

HSS-ID.B.5 What can learn from two-way tables? ● The mathematical purpose of lesson 1 is
to create and interpret two-way tables.
Students encounter the term categorical
variable, which is a variable that
represents data which can be divided into
groups or categories. In later lessons,
students create and interpret two-way
tables showing relative frequencies..

● The mathematical purpose of this lesson 1
is for students to create and interpret
relative frequency tables.

● The work of lesson 2 connects to previous
work in which students created and
interpreted two-way tables. The work of
this lesson connects to upcoming work
because students will use relative
frequency tables to look for associations
between categorical variables.

● The mathematical purpose of lesson 3 is
to recognize association among variables
by analyzing relative frequency tables. The
work of this lesson connects to previous
work because students created and
interpreted relative frequency tables.

iM Lessons 1-3

● I can calculate missing values in a two-way table. (P)
● I can create a two-way table for categorical data given

information in everyday language. (P)
● I can describe what the values in a two-way table mean in

everyday language. (CR)
● I can calculate values in a relative frequency table and

describe what the values mean in everyday language. (CR)
● I can look for patterns in two-way tables and relative

frequency tables to see if there is a possible association
between two variables. (P)

● MP1
● MP6
● MP7

HSS-ID.B.6.a
HSS-ID.B.6.b

How can we use scatter plots to analyze data? ● The mathematical purpose of lesson 4 is
to understand how a linear model is used

iM Lessons 4, 5, 6 (optional)

Geometry and Statistics (2021)-Rechenberg/Cantin/Jacques

Return to Table of Contents

18

https://achievethecore.org/coherence-map/HS/S/108/671/671
https://achievethecore.org/coherence-map/HS/S/108/673/673
https://achievethecore.org/coherence-map/HS/S/108/674/674


HSS-ID.B.6.c
HSS-ID.C.7
HSN-Q.A.3

to describe the relationship between two
numerical variables, and to use a line of
best fit to make predictions. The work of
this lesson connects to previous work
because students investigated patterns of
association in bivariate data in eighth
grade and in a previous lesson.

● The mathematical purpose of lesson 5 is
for students to informally assess the fit of
various lines to data, to use technology to
find the line of best fit, and to interpret
the slope and vertical intercept of the
linear model. The work connects to
previous work because students created
scatter plots and created linear models for
the data

● The mathematical purpose of lesson 6 is
to informally assess the fit of a function by
plotting and analyzing residuals.  The work
of this lesson connects to previous work
because students analyzed bivariate data
by creating scatter plots and fitting linear
functions to the data.

● I can describe the rate of change and -intercept for a linear
model in everyday language.  (CR)

● I can draw a linear model that fits the data well and use the
linear model to estimate values I want to find.  (P)

● I can describe the rate of change and -intercept for a linear
model in everyday language. (CR)

● I can use technology to find the line of best fit.  (O)
● I can plot and calculate residuals for a data set and use the

information to judge whether a linear model is a good fit.
(P)

● MP2
● MP6
● MP7

HSS-ID.B.6.a
HSS-ID.C.7
HSS-ID.C.8
HSS-ID.C.9

How do we find and interpret correlation coefficients? ● The mathematical purpose of lesson 7 is
for students to find and interpret the
correlation coefficient, and to use it to
understand the strength of a linear
relationship. The work of this lesson
connects to previous work because
students plotted and analyzed residuals to
informally assess the fit of linear models.

● The mathematical purpose of lesson 8 is
to compute (using technology) and
interpret the correlation coefficient for a
bivariate, numerical data set. The work of
this lesson connects to previous work
because students learned how to read

iM Lessons 7, 8, 9

● I can describe the goodness of fit of a linear model using the
correlation coefficient. (CR)

● I can match the correlation coefficient with a scatter plot
and linear model. (P)

● I can describe the strength of a relationship between two
variables. (CR)

● I can use technology to find the correlation coefficient and
explain what the value tells me about a linear model in
everyday language. (CR)

● I can look for connections between two variables to analyze
whether or not there is a causal relationship.  (O)
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and interpret the correlation coefficient.
● The mathematical purpose of lesson 9 is

to understand that the relationship
between variables can be, but is not
always, a causal relationship. The work of
this lesson connects to previous work
because students interpreted the
relationship between two variables using
the correlation coefficient.

● MP2
● MP3
● MP4
● MP7

HSS-ID.B.6
HSS-ID.C.7
HSS-ID.C.8
HSS-ID.C.9

How can we draw conclusions from data? ● The mathematical purpose of this lesson
is for students to collect, summarize,
interpret, and draw conclusions from
bivariate data using scatter plots, best fit
lines, residuals, and correlation
coefficients. This connects to previous
work because students summarized,
represented, interpreted, and drew
conclusions from bivariate data using
scatter plots, best fit lines, residuals, and
correlation coefficients.

iM Lesson 10  is Optional

● I can collect data, create a linear model to fit the data, determine
if the linear model is a good fit, and use the information from my
linear model to answer questions. (P)

● MP1
● MP5
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ADDITIONAL CONSIDERATIONS

COMMON MISCONCEPTIONS
PRIOR KNOWLEDGE NEEDED TO

MASTER STANDARDS FOR THIS UNIT

ADVANCED STANDARDS FOR STUDENTS
WHO HAVE DEMONSTRATED PRIOR

MASTERY

OPPORTUNITIES FOR
STUDENT-DIRECTED LEARNING WITHIN

THE UNIT

● Connecting data to real world
context

8.SP.A.4
8.SP.A.2
8.SP.A.1
8.F.B.4
8.SP.A.3
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UNIT 3: Conditional Probability (iM Geometry, Unit 8)

Illustrative Mathematics Unit Access (Geometry, Unit 8)

Essential Questions:
● What can I learn from a sample space?
● How can I find a sample space and probability using tables, trees, lists, and Venn Diagrams?
● How are different data displays connected?
● What does it mean for events to be independent?

UNWRAPPED STANDARDS

Grade Level Standard Standard Progression
Concepts

(Big Ideas/ Understandings)
Academic Vocabulary

(Standard Based)

HSS-ID.B.5
Summarize categorical data
for two categories in
two-way frequency tables.
Interpret relative
frequencies in the context
of the data (including joint,
marginal, and conditional
relative frequencies).
Recognize possible
associations and trends in
the data.

As with univariate data analysis, students now take a deeper
look at bivariate data, using their knowledge of proportions to
describe categorical associations and using their knowledge of
functions to fit models to quantitative data, [giving students an
opportunity to engage in Standards for Mathematical Practice
7 and 4.]
The table below shows statistics from the Center for Disease
Control relating HIV risk to age groups. Students should be able
to explain the meaning of a row or column total (marginal), a
row or column percentage (conditional) or a “total” percentage
(joint). They should realize that possible associations between
age and HIV risk are best explained in terms of the row or
column conditional percentages. Are the comparisons of
percentages valid when the first age category is much smaller
(in years) than the others?

● Use relative frequencies to
make inferences about
associations or trends in data

● Interpret relative frequencies in
terms of a subset of a
conditioned event

Bivariant, correlation, frequency,
trend
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HSS-CP.A.1 Describe events
as subsets of a sample
space (the set of
outcomes) using
characteristics (or
categories) of the
outcomes, or as unions,
intersections, or
complements of other
events (“or,” “and,” “not”).

Suppose a student is randomly guessing the answers to all four
true–false questions on a quiz. The outcomes in the sample
space can be arranged as shown in the margin.
[Insert figure here] Probabilities assigned to these outcomes
should be equal because random guessing implies that no one
outcome should be any more likely than another. By simply
counting equally likely outcomes, P(exactly two correct
answers) = 6/16 and P(at least one correct answer) = 15/16 = 1
- P (no correct answers). Likewise, P(C on first question) = 1/2 =
P(C on second question) as should seem intuitively reasonable.
Now, P[(C on first question) and (C on second question)] = 4/16
= 1/4 = 1/2 * ½.

● Relate Venn Diagrams and
frequency tables to set
notations and probabilistic
models.

● Represent contextual situations
by their complement to solve
problems.

● Use set notation to represent
contextual situations.

● Relate the complement of one
event to the intersection or
union of others.

Complement, Conditional
Probability, Disjoint Sets,
Independent, Intersection, Sample
Space, Union

HSS-CP.A.2 Understand
that two events A and B
are independent if the
probability of A and B
occurring together is the
product of their
probabilities, and use this

Suppose a student is randomly guessing the answers to all four
true–false questions on a quiz. The outcomes in the sample
space can be arranged as shown in the margin. [Insert first
figure here] Probabilities assigned to these outcomes should
be equal because random guessing implies that no one
outcome should be any more likely than another. P(C on first
question) = 1/2 = P(C on second question) as should seem

● State problems’ independence
and dependence contextually.

● Attend to precision in wording
of relationships by emphasizing
relationships as associated
rather than caused.

● Test for independence by

Complement, Conditional
Probability, Disjoint Sets,
Independent, Intersection, Sample
Space, Union
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characterization to
determine if they are
independent.

intuitively reasonable. Now, P[(C on first question) and (C on
second question)] = 4/16 = 1/4 = 1/2 * ½, which shows that the
two events (C on first question) and (C on second question) are
independent, by the definition of independence (Two events A
and B are said to be independent if P(A) * P(B) = P(A and B) ).
This, too, should seem intuitively reasonable to students
because the random guess on the second question should not
have been influenced by the random guess on the first.
Students may contrast the quiz scenario above with the
scenario of choosing at random two students to be leaders of a
five-person working group consisting of three girls (April,
Briana, and Cyndi) and two boys (Daniel and Ernesto). The first
name chosen indicates the discussion leader and the second
the recorder, so order of selection is important. The 20
outcomes are displayed in the margin. [Insert second figure
here] Here, the probability of selecting two girls is: P(two girls
selected) = 6/20 = 3/10 whereas P(girl selected on first draw) =
12/20 = 3/5 = P(girl selected on second draw). Because 3/5 *
3/5 ≠ 3/10, these two events are not independent. The
selection of the second person does depend on the selection
of the first when the same person cannot be selected twice.

comparing the joint probability
of an event with the product of
the two events occuring
marginally.

● Challenge ideas of
mathematical and statistical
independence.
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HSS-CP.A.3 Understand the
conditional probability of A
given B as P(A and B)/P(B),
and interpret
independence of A and B
as saying that the
conditional probability of A
given B is the same as the
probability of A, and the
conditional probability of B
given A is the same as the
probability of B.

Another way of viewing independence is to consider the
conditional probability of an event A given an event B, P(A|B),
as the probability of A in the sample space restricted to just
those outcomes that constitute B. In the table of outcomes for
guessing on the true-false questions, P(C on second question |
C on first question) = 4/8 = ½ = P(C on second) and students
see that knowledge of what happened on the first question
does not alter the probability of the outcome on the second;
the two events are independent. In the selecting students
scenario, the conditional probability of a girl on the second
selection, given that a girl was selected on the first is P(girl on
second | girl on first) = 6/12 = ½ and P(girl on second) = 3/5.
So, these two events are again seen to be dependent. The
outcome of the second draw does depend on what happened
at the first draw.

● Contextually interpret
probability of different events
bringing to light the
implications of independence
in conditioned events.

● Use joint and marginal
probabilities to justify
reasoning for the rule of
conditional probability.

● Symbolize events by assigning
labels to their description and
using notations from
probability to define their
operations.

Complement, Conditional
Probability, Disjoint Sets,
Independent, Intersection, Sample
Space, Union
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HSS-CP.A.4 Construct and
interpret two-way
frequency tables of data
when two categories are
associated with each
object being classified. Use
the two-way table as a
sample space to decide if
events are independent
and to approximate
conditional probabilities.
For example, collect data
from a random sample of
students in your school on
their favorite subject
among math, science, and

In real world applications the probabilities of events are often
approximated by data about those events. For example, the
percentages in the table for HIV risk by age group can be used
to approximate probabilities of HIV risk with respect to age or
age with respect to HIV risk for a randomly selected adult from
the U.S. population of adults. Emphasizing the conditional
nature of the row and column percentages: P(adult is age 18 to
24 | adult is at risk) = 0.171 whereas P(adult is at risk | adult is
age 18 to 24) = 0.650. Comparing the latter to P(adult is at risk
| adult is age 25 to 44) = 0.483 shows that the conditional
distributions change from column to column, reflecting
dependence and an association between age category and HIV
risk.

● Use data to interpret the
association of different events
by comparing conditional
probabilities or testing for
mathematical independence.

● Use frequency tables to
describe a sample space of a
population.

● Use frequency tables to argue
and validate arguments of
association by relating marginal
and joint events.

Complement, Conditional
Probability, Disjoint Sets,
Independent, Intersection, Sample
Space, Union
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English. Estimate the
probability that a randomly
selected student from your
school will favor science
given that the student is in
tenth grade. Do the same
for other subjects and
compare the results.

HSS-CP.A.5 Recognize and
explain the concepts of
conditional probability and
independence in everyday
language and everyday
situations. For example,
compare the chance of
having lung cancer if you
are a smoker with the
chance of being a smoker if
you have lung cancer.

Students can gain practice in interpreting percentages and
using them as approximate probabilities from study data
presented in the popular press. Quite often the presentations
are a little confusing and can be interpreted in more than one
way. For example, two data summaries from USA Today are
shown below. What might these percentages represent and
how might they be used as approximate probabilities?

● Use conditional probability to
make decisions and justify
claims of relationships to
contextual situations.

● Translate and explain
conditional probability notation
contextually.

● Solve word problems related to
conditional probability and
explain their solutions
contextually.

● Use marginal distributions in
frequency tables to explain
conditional probability.

Complement, Conditional
Probability, Disjoint Sets,
Independent, Intersection, Sample
Space, Union

HSS-CP.B.6 Find the
conditional probability of A
given B as the fraction of
B’s outcomes that also
belong to A, and interpret
the answer in terms of the
model.

Suppose two fair six-sided number cubes are rolled, giving rise
to 36 equally likely outcomes.
Outcomes for specified events can be diagrammed as sections
of the table, and probabilities calculated by simply counting
outcomes. This type of example is one way to review
information on conditional probability and introduce the
addition and multiplication rules.

For example, defining events:
A is “you roll numbers summing to 8 or more”
B is “you roll doubles”

and counting outcomes leads to
P(A) = 15/36
P(B) = 6/36
P(A and B) = 3/36, and

● Identify why two probabilities
P(A) and P(A|B) are not always
equal.

● Connect previous ideas using
two way frequency tables,
Venn Diagrams, and/or
counting principles to solve
problems.

● Explain conditional solutions in
terms of outcomes that belong
to an observed set of
outcomes.

Combination, Conditional
Probability, Disjoint Sets, Factorial,
Frequency, Fundamental Counting
Principle, Independent, Joint
Frequency, Marginal Frequency,
Permutation, Uniform Probability
Model
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P(B|A) = 3/15, the fraction of A’s 15 outcomes that also fall in
B.

HSS-CP.B.7 Apply the
Addition Rule, P(A or B) =
P(A) + P(B) – P(A and B),
and interpret the answer in
terms of the model.

Suppose two fair six-sided number cubes are rolled, giving rise
to 36 equally likely outcomes.
Outcomes for specified events can be diagramed as sections of
the table, and probabilities calculated by simply counting
outcomes. This type of example is one way to review
information on conditional probability and introduce the
addition and multiplication rules.

For example, defining events:
A is “you roll numbers summing to 8 or more”
B is “you roll doubles”

Now, by counting outcomes
P(A or B) = 18/36
or by using the Addition Rule
P(A or B) = P(A) + P(B) - P(A and B)
= 15/36 + 6/36 – 3/36
= 18/36.

● Discover and build
understanding the relationships
of the addition rule to Venn
Diagrams and frequency tables.

● Use the intersection and union
of events to describe the
probability of different
situations.

● Use the probability rule to
solve problems directly and
indirectly through formula
manipulation.

● Connect Venn Diagrams and
frequency tables to the
addition rule by justifying and
critiquing the reasoning of
themselves and their peers.

Combination, Conditional
Probability, Disjoint Sets, Factorial,
Frequency, Fundamental Counting
Principle, Independent, Joint
Frequency, Marginal Frequency,
Permutation, Uniform Probability
Model
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UNIT 3: Conditional Probability (iM Geometry, Unit 8)

CCSS
Standards #

Learning Targets: I can

Assessment
Strategy

SR-Selected Response
CR-Constructed Response

P-Performance
O-Observation (behavioral)

Lesson Progression and Connection to Math
Practices

Common Learning
Experiences and Assessments

HSS-CP.A.1
HSS-CP.A.4
HSS-ID.B.5

What can I learn from a sample space?
How can I find a sample space and probability using tables,

trees, lists, and Venn Diagrams?

The mathematical purpose of the first lesson is to revisit
the idea of chance events and the concept of probability.
The probability of a chance event is a number between 0
and 1 that expresses the likelihood of the event occurring.
The work of this lesson connects to previous work
because students investigated chance processes and
developed, used, and evaluated probability models in
Grade 7. The work of this lesson connects to upcoming
work because students will understand independence and
conditional probability and use them to interpret data.

The mathematical purpose of the second lesson is to
make connections to prior knowledge about probability
and to use probability to interpret data. The work of this
lesson connects to previous work because students
learned about chance events and probability in previous
grades. The work of this lesson connects to upcoming
work because students will describe and use the sample
space for chance experiments to calculate the probability
of compound events.

The mathematical purpose of the third lesson is to
describe and use the sample space for chance
experiments to calculate probabilities for compound
events. The work of this lesson connects to previous work
because students made connections to prior knowledge
about probability and used probability to interpret data.
The work of this lesson connects to upcoming work
because students will use two-way tables and relative
frequency tables to determine probabilities for some
events. When students choose to use an organized list,
table, or tree diagram to determine the sample space,

iM Lessons 1 (optional), 2, 3, 4

● I can find or estimate probability using a model or data
from a chance experiment. (P)

● I can identify chance experiments. (O)
● I can find the sample space for chance experiments. (CR)
● I can model situations using probability. (CR)
● I can use sample space to calculate probability. (SR/CR)
● I can create organized lists, tables, and tree diagrams

and use them to calculate probabilities. (CR)
● I can use information in a two-way table to find relative

frequencies and to estimate probability. (SR/CR)
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they are using appropriate tools strategically.

The mathematical purpose of the fourth lesson is to make
connections between two-way tables and relative
frequency tables and to use the tables to determine
probabilities for some events. The work of this lesson
connects to previous work because students used sample
spaces to calculate probabilities of compound events. The
work of this lesson connects to upcoming work because
students will use tables and Venn diagrams to determine
probabilities for some events. When students use
two-way tables to estimate probabilities they are seeing
and making use of structure.

● MP3
● MP5
● MP6
● MP7

HSS-CP.A.1
HSS-CP.B.7

How can I find a sample space and probability using tables,
trees, lists, and Venn Diagrams?

The mathematical purpose of the fifth lesson is to
describe events composed of other events and to
calculate the probability of events using information
represented in tables and in Venn diagrams. The work of
this lesson connects to previous work because students
used two-way tables and two-way frequency tables to
calculate probabilities for some events. The work of this
lesson connects to upcoming work because students will
learn to use the addition rule to calculate probabilities.
When students compare probabilities calculated through
experimentation to probabilities calculated by using
sample spaces they are reasoning abstractly and
quantitatively.

The mathematical purpose of the sixth lesson is for
students to apply the addition rule and to interpret the
answer using the model. The work of this lesson connects
to previous work because students calculated
probabilities using information represented in tables and
Venn diagrams. The work of this lesson connects to
upcoming work because students will use probability to

iM Lessons 5, 6

● I can use tables and Venn diagrams to represent sample
spaces and to find probabilities. (SR/CR)

● I can use the addition rule to find probabilities. (SR/CR)
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determine whether or not two events are independent.
Students encounter the addition rule which states that
given events A and B, P(A or B)= P(A) + P(B) - P(A and B).
When students use the addition rule to get an answer and
then interpret the meaning of their answer in a context
then they are reasoning abstractly and quantitatively.
When students have to fix or find the error and explain
the correct reasoning, they are constructing viable
arguments and critiquing the reasoning of others.

● MP2
● MP3

HSS-CP.A.2
HSS-CP.A.3
HSS-CP.A.4
HSS-CP.A.5
HSS-CP.B.6

How are different data displays connected?
What does it mean for events to be independent?

The mathematical purpose of lesson seven is for students
to understand the difference between independent and
dependent events in terms of probability. Students
encounter the term independent events which is defined
as two events from the same experiment for which the
probability of one event is not affected by whether the
other event occurs or not, and the term dependent events
which is defined as two events from the same experiment
for which the probability of one event depends on the
result of the other event. The work of this lesson connects
to previous work because students applied the addition
rule to solve problems. The work of this lesson connects
to upcoming work because students will solve problems
involving conditional probability. When students use
probability to analyze a situation to determine whether or
not the events are dependent or independent they are
looking for and making use of structure.

The mathematical purpose of lesson eight is for students
to make sense of conditional probability, the relationship
between conditional probabilities and the probability that
two events both occur, and to use conditional probability
to investigate independence. Students encounter the
term conditional probability in this lesson which is defined
as the probability that one event occurs under the
condition that another event occurs. The work of this
lesson connects to previous work because students use

iM Lessons 7, 8, 9, 10

● I can estimate probabilities, including conditional
probabilities, from two-way tables. (SR/CR)

● I can use probabilities and conditional probabilities to
decide if events are independent. (CR)

● I can collect data and use it to estimate probabilities. (P)
● I can use probabilities to decide if events are

independent. (CR)
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probability to investigate dependence and independence.
The work of this lesson connects to upcoming work
because students will create and use two-way tables to
estimate conditional probabilities. When students do the
same type of calculation several times and observe that
P(A and B) = P(A|B) * P(B) for events A and B they are
looking for and expressing regularity in repeated
reasoning.

The mathematical purpose of lesson nine is for students
to create and use two-way tables to estimate conditional
probabilities, and to decide if events are independent. The
work of this lesson connects to previous work because
students investigated conditional probability and
independence. The work of this lesson connects to
upcoming work because students will continue to use
probability to recognize dependent and independent
events, and to practice finding probabilities for dependent
and independent events.

The mathematical purpose of lesson ten is to find and use
probabilities to recognize dependent and independent
events. The work of this lesson connects to previous work
because students used two-way tables to investigate
independence. The work of this lesson connects to
upcoming work because students will determine
independence of events and calculate conditional
probabilities using data collected in class.

● MP2
● MP6
● MP7
● MP8

HSS-CP.A.2
HSS-CP.A.3
HSS-CP.A.5
HSS-CP.B.6

What can I learn from a sample space?
How can I find a sample space and probability using tables,

trees, lists, and Venn Diagrams?
How are different data displays connected?

What does it mean for events to be independent?

This lesson is optional. It gives students the opportunity to
put into practice what they have learned from this unit,
but may be safely skipped if there is a shortage of time.

The mathematical purpose of this lesson is to determine
the independence of events and calculate conditional

iM Lesson 11 (optional)
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probabilities using data collected in class. The work of this
lesson connects to previous work because students found
and used probabilities to recognize dependent and
independent events. The work of this lesson connects to
upcoming work because students will make inferences
and justify conclusions. When students explain and justify
how they determined probabilities, and ask each other
questions they are constructing viable arguments and
critiquing the reasoning of others.

● I can determine independence of events and estimate
conditional probabilities using data. (P)

● MP3

ADDITIONAL CONSIDERATIONS

COMMON MISCONCEPTIONS
PRIOR KNOWLEDGE NEEDED TO

MASTER STANDARDS FOR THIS UNIT

ADVANCED STANDARDS FOR STUDENTS
WHO HAVE DEMONSTRATED PRIOR

MASTERY

OPPORTUNITIES FOR
STUDENT-DIRECTED LEARNING WITHIN

THE UNIT

● Students often calculate the
probability from the total
instead of subsets.

● Students have trouble
identifying the difference
between independent and
dependent events.

● When using the addition rule
they forget to subtract the
overlap.

● Some students may create a tree
diagram but may not understand
how to quantify the number of
outcomes in the sample space.

● Some students may struggle
with the difference between
"and" and "or" when used in a
situation.

● Some students may have
difficulty understanding the

● 7.SP.C.5
● 7.SP.C.6
● 7.SP.C.7
● 7.SP.C.8
● 7.SP.C.8.b
● 8.SP.A.4
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newly-introduced notation.
● Some students may not know

how to represent probability as
a percentage.
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UNIT 4: Similarity (iM Geometry, Unit 3)

Illustrative Mathematics Unit Access (Geometry, Unit 3)

Essential Questions:
● How do you apply the properties of dilations?
● What are similarity transformations?
● What similarities exist among right triangles?

UNWRAPPED STANDARDS

Grade Level Standard Standard Progression
Concepts

Big Ideas/ Understandings)
Academic Vocabulary

(Standard Based)

HSG-C.A.1
Prove that all circles are
similar.

An advantage of the transformational approach to similarity is
that it allows for a notion of similarity that extends to all
figures rather than being restricted to figures composed of line
segments. For example, consider a dilation of a circle whose
center is the center of the dilation. Every point on the circle
moves the same distance away, because they were originally
all at the same distance from the center. Thus the new figure is
also a circle. This reasoning can also be reversed to show that
any two circles with the same center are similar. Furthermore,
because any circle can be translated so that its center coincides
with the center of any other circle, we can see that all circles
are similar.

● Transformations can be used to
show that all circles are similar.

Arc Measure, Central angle, Chord,
Circumcenter, Circumscribed,
Circumscribed angle, Incenter,
Inscribed, Inscribed angle, Radius,

HSG-MG.A.2
Apply concepts of density
based on area and volume
in modeling situations
(e.g., persons per square
mile, BTUs per cubic foot).

In this standard, students explore contexts involving density, a
compound unit comparing some quantity per unit of area or
volume.

● Analyzing and understanding
the compound units of density
problems is essential and can
suggest solution strategies for
mathematical modeling
problems.

● Draw conclusions about
real-world situations and assess
their reasonableness.

Density

HSG-MG.A.3 A wide range of problems might be addressed under this ● Use geometry to model real Density
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Apply geometric methods
to solve design problems
(e.g., designing an object
or structure to satisfy
physical constraints or
minimize cost; working
with typographic grid
systems based on ratios).

standard, related to different standards from throughout this
conceptual category. Students’ focus should be designing a
solution that meets the constraints of a real-world context.

world situations in order to
design solutions to real world
problems.

● Justify the decision made to
demonstrate that the resulting
design addresses the contexts.

HSG-CO.A.2
Represent transformations
in the plane using, e.g.,
transparencies and
geometry software;
describe transformations
as functions that take
points in the plane as
inputs and give other
points as outputs.
Compare transformations
that preserve distance and
angle to those that do not
(e.g., translation versus
horizontal stretch).

Students should develop a general understanding of what a
transformation is, exploring a range of both rigid and non-rigid
motions.

● Rigid Transformations preserve
distance and angle measures,
but dilations only preserve
angle measures.

● Transformations are Functions

Corresponding parts, Dilation,
Geometric transformation, Image,
Pre-image, rigid motion, Similarity
transformation

HSG-CO.C.10
Prove theorems about
triangles. Theorems
include: measures of
interior angles of a triangle
sum to 180°; base angles of
isosceles triangles are
congruent; the segment
joining midpoints of two
sides of a triangle is
parallel to the third side
and half the length; the
medians of a triangle meet
at a point.

These theorems build on those from the previous standard and
should again build on student conjectures about the
relationships described in the standards.

Transformations can be used to
Prove theorems about
triangles.

Interior angle of a triangle, Base
angle of an isosceles triangle,
Midpoint of a segment, Median of
a triangle, Theorem,

HSN-Q.A.1
Use units as a way to

Reasoning quantitatively includes knowing when and how to
convert units in computations, such as when adding and

Understanding and attending to the
units in a problem can help

Unit
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understand problems and
to guide the solution of
multi-step problems;
choose and interpret units
consistently in formulas;
choose and interpret the
scale and the origin in
graphs and data displays.

subtracting quantities that measure the same attribute but are
expressed in different units and other computations with
measurements in different units or converting units for derived
quantities such as density and speed. Reasoning quantitatively
can also include analyzing the units in a calculation to reveal
the units of the answer.

interpret the problem and
suggest a solution strategy.

HSN-Q.A.3
Choose a level of accuracy
appropriate to limitations
on measurement when
reporting quantities.

Quantitative reasoning includes choosing an appropriate level
of accuracy when reporting quantities. For example, if the
doctor measures your height as 73 inches and your weight as
210 pounds, then your Body Mass Index (BMI) is (weight in
pounds)/(height in inches 2) x 703 = (210)/(732) x 703 ≈
27.7031 ≈ 28. There is no point in reporting a value more
precise than 28 here, because any value between 25 and 30 is
considered overweight.

● The number of significant digits
to use depends on the
measurement error and
measurement variation of a
piece of data.

Significant Digits, Precision,
Accuracy

HSG-SRT.A.1
Verify experimentally the
properties of dilations
given by a center and a
scale factor:

In high school, [students] observe basic properties of dilations.
For example, they observe experimentally that a dilation takes
a line to another line which is parallel to the first, or identical
to it if the line is through the center of dilation. This important
fact is used repeatedly in later work.

They also observe that under dilation the length of any line
segment—not only segments with an endpoint at the
center—is scaled by the scale factor of the dilation.

● Dilations given by a center and
a scale factor have defined
properties.

Scale factor, Dilation,

HSG-SRT.A.1.a
A dilation takes a line not
passing through the center
of the dilation to a parallel
line, and leaves a line
passing through the center
unchanged.

HSG-SRT.A.1.b
The dilation of a line
segment is longer or
shorter in the ratio given
by the scale factor.

HSG-SRT.A.2
Given two figures, use the
definition of similarity in
terms of similarity

The traditional notion of similarity applies only to polygons.
Two such figures are said to be similar if corresponding angles
are congruent and corresponding lengths are related by a
constant scale factor. If similarity is defined in terms of

Two figures can be shown to be similar
by using Similarity transformations.

criteria for triangle similarity,
similar figures, similarity
transformations, corresponding
pairs of angles, proportionality of
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transformations to decide
if they are similar; explain
using similarity
transformations the
meaning of similarity for
triangles as the equality of
all corresponding pairs of
angles and the
proportionality of all
corresponding pairs of
sides.

transformations, then this understanding is a consequence of
the definition rather than being a definition itself.

corresponding pairs of sides

HSG-SRT.B.5
Use congruence and
similarity criteria for
triangles to solve problems
and to prove relationships
in geometric figures.

There is also another advantage of [the transformation]
approach to congruence and similarity. Because most of the
theorems in plane geometry before the introduction of
similarity depend only on the three triangle congruence
criteria, once these have been established, it is possible to
transition into the traditional way of proving theorems at this
point, without further use of basic rigid motions, if so desired.
The use of dilations to treat similarity can likewise be limited to
the initial stage if so desired.

● Develop facility in using
triangle congruence and
similarity to explain geometry
relationships.

● Continue to use geometric
transformations as a way to
visualize the relationships they
find.

criteria for triangle similarity,
similar figures, similarity
transformations

HSG-SRT.C.6
Understand that by
similarity, side ratios in
right triangles are
properties of the angles in
the triangle, leading to
definitions of
trigonometric ratios for
acute angles.

Because all right triangles have a common angle, the right
angle, the AA criterion becomes, in the case of right triangles,
an “A criterion”; that is, two right triangles are similar if they
have an acute angle in common. This observation is the key to
defining a trigonometric ratio for a single acute angle.

● Understand the foundation of
trigonometry and similarity
using the AA similarity
criterion.

● Know the definitions of
trigonometric ratios using right
triangles.

● Are able to find missing sides
and angles of a right triangle
given other sides and angles.

criteria for triangle similarity,
similar figures, similarity
transformations,

HSG-SRT.A.3
Use the properties of
similarity transformations
to establish the AA
criterion for two triangles
to be similar.

Students can see that two figures which are similar according
to the traditional notion are also similar according to the
transformation definition by deriving the AA criterion for
similarity of triangles.

● Understand that when two
pairs of corresponding angles in
a pair of triangles are
congruent, the two triangles
must be similar.

criteria for triangle similarity,
similar figures, similarity
transformations, corresponding
angles
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HSG-SRT.B.4
Prove theorems about
triangles. Theorems
include: a line parallel to
one side of a triangle
divides the other two
proportionally, and
conversely; the
Pythagorean Theorem
proved using triangle
similarity.

● The criteria for similar triangles
and similarity transformations
can be used to prove that
segments found in pairs of
triangles are proportional.

criteria for triangle similarity,
similar figures, similarity
transformations, corresponding
angles
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HSG-SRT.C.8
Use trigonometric ratios
and the Pythagorean
Theorem to solve right
triangles in applied
problems.

● Represent applied problems
using right triangles.

● Identify relevant trigonometric
ratios and apply them to solve
problems.

criteria for triangle similarity,
similar figures, similarity
transformations, trigonometric
ratios

HSA-CED.A.4
Rearrange formulas to
highlight a quantity of
interest, using the same
reasoning as in solving
equations. For example,

There are situations where an equation is used to describe the
relationship between a number of different quantities. For
example, Ohm's Law V = IR relates the voltage, current, and
resistance of an electrical circuit. An equation used in this way
is sometimes called a formula. It is perhaps best to avoid using
the terms "variable", "parameter", or "constant" when working

● Solving an equation for a
specific variable can make
repeated calculations more
efficient.

Linear Equation, Quadratic
Equation
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rearrange Ohm’s law V = IR
to highlight resistance R.

with this formula, because there are six different ways it can be
viewed as defining one quantity as a function of the other with
a third held constant.
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UNIT 5: Similarity (iM Geometry, Unit 3)

CCSS
Standards #

Learning Targets: I can

Assessment
Strategy

SR-Selected Response
CR-Constructed Response

P-Performance
O-Observation (behavioral)

Lesson Progression and Connection to Math
Practices

Common Learning
Experiences and Assessments

HSG-CO.A.2
HSG-MG.A.3
HSG-SRT.A.1
HSG-SRT.A.2
HSG-SRT.B.5
HSG-MG.A.2
HSN-Q.A.1
HSG-SRT.A.3
HSG-CO.C.10
HSG-SRT.B.4

How do you apply the properties of dilations?
(lessons 1 - 5)

● In lesson 1 students review the definition of scale
factor by comparing an example and a non-example
of a scaled image. We define scale factor as the factor
by which every length in an original figure is
increased or decreased when making a scaled copy.
In this lesson students begin to identify the properties
of dilations.

● In lesson 2 students practice finding an unknown
value in a proportional relationship while completing
part of the modeling cycle to figure out how to create
a scale drawing of the solar system. This lesson serves
both as practice with proportional relationships and
extension into an interesting context.

● In lesson 3 students have more opportunities to
practice drawing dilations precisely by reasoning
about the definition of a dilation. Students construct
and compare several examples of dilations, and then
measure corresponding lengths and distances in the
dilated and original figure. Through experimentation,
students conjecture that all distances and lengths in
the scaled figure are increased or decreased
according to the same ratio given by the scale factor.

● In lesson 4, students verify experimentally and assert
that dilations take angles to congruent angles, and
use this assertion to create a convincing argument
that if dilations take angles to congruent angles, they
must take lines to parallel lines.  Students also
examine what happens to lines through the center of
dilation under dilation. They reason based on the
definition of dilation that those lines don’t change
under dilation.

● In lesson 5, students use the definition of dilation to

iM Lessons 1, 2, 3, 4, 5

● I can dilate a figure given a scale factor and center. (CR)
● I can calculate the lengths of parts of a scaled drawing.

(CR)
● I know that when figures are dilated by a scale factor of

k, all lengths in the figure are multiplied by k. (CR)
● I can explain what happens to lines and angles in a

dilation. (O)
● I can explain why the segment connecting the

midpoints of two sides of a triangle is parallel to the
third side and half the length of the third side. (O, CR)
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prove that the triangles formed by connecting
midpoints of two sides are dilations of the original
triangle. Then they deduce properties of these
segments using a new line of argument: proving that
two figures are dilations of one another is a way to
prove the figures have properties of dilations.

● MP6, MP4, MP3

HSG-SRT.A.1
HSG-SRT.A.2
HSG-SRT.A.3
HSG-C.A.1
HSG-SRT.C.6
HSG-SRT.B.4
HSG-SRT.B.5
HSN-Q.A.1

What are similarity transformations?
(lessons 6 - 12)

● In lesson 6, students develop an informal
understanding of how to use rigid transformations
and dilations to show the similarity of any pair of
triangles with all pairs of corresponding angles
congruent and all pairs of corresponding side lengths
proportional. Students look at specific examples and
try to come up with a generalized method that works
for any pair of triangles that meets the criteria.

● In lesson 7, students use rigid transformations and
dilations to reason about and make generalizations
about similarity of triangles and other types of
figures. Students build on the work they did in earlier
lessons, using their repeated reasoning to come up
with a generalized sequence of rigid motions and
dilations that they can justify will always take two
triangles with congruent angles and proportional
sides onto one another.

● In lesson 8, students conjecture and reason about
whether all shapes in a certain category must be
similar, such as whether all circles, or all rectangles,
are similar. Then they prove that all equilateral
triangles are similar, and all circles are similar.
(eliminated?)

● In lesson 9, students use the Angle-Side-Angle
Triangle Congruence Theorem as the basis for proving
the Angle-Angle Triangle Similarity Theorem. Students
have the opportunity to build intuition about the
Angle-Angle Triangle Similarity Theorem before
proving it. The lesson culminates with students
exploring how many angles are needed, and which
angles are needed, to be sure we can use the

iM Lessons 6, 7, 9 (modified), 10
(modified), 11, 12

● I can write similarity statements.  (CR)
● I know the definition of similarity. (O)
● I know the relationships between corresponding sides

and angles in similar triangles.  (O)
● I can explain why a segment parallel to one side of a

triangle divides the other sides proportionally.  (O)
● I can find scale factors and use them to solve problems.

(CR)
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Angle-Angle Triangle Similarity Theorem to prove two
triangles are similar. (eliminating lesson?)

● In lesson 10, students see why the Side-Side-Side
Triangle Congruence Theorem implies the
Side-Side-Side Triangle Similarity Theorem, and why
the Side-Angle-Side Triangle Congruence Theorem
implies the Side-Angle-Side Triangle Similarity
Theorem. (eliminating lesson?)

● In lesson 11, they prove that a line parallel to one side
of a triangle splits the other two sides proportionally.
They can now conclude that a line is parallel to one
side of a triangle if and only if it splits the other two
sides proportionally.

● In lesson 12, students have an additional opportunity
to practice finding unknown values in proportional
relationships using contextual examples. The
problems preview using the Pythagorean Theorem,
which is a key idea in a subsequent lesson.

● MP7, MP8

HSG-SRT.B.4
HSG-SRT.B.5
HSG-SRT.C.8

What  similarities exist among right triangles?
(lessons 13-15)

● Lesson 13 sets the stage for a later proof by
supporting students to make sense of the similar
triangles formed by drawing the altitude to the
hypotenuse of a right triangle. Students also get a
chance to practice using the Pythagorean Theorem,
equivalent ratios, and scale factors to find unknown
side lengths in similar right triangles.

● In lesson 14, students learn another way to prove the
Pythagorean Theorem based on the fact that right
triangles (and only right triangles) can be
decomposed into two similar versions of themselves.

● Lesson 15 invites students to practice the strategies
they have used to find unknown lengths in similar
right triangles. A key strategy for students to practice
in this lesson is using proportional relationships
within similar triangles to find unknown lengths in
other triangles. In a subsequent unit students will
study trigonometry through similar right triangles,
and the ratios in trigonometry tables are ratios within

iM Lessons 13, 15

● I can find similar triangles formed by the altitude to the
hypotenuse in a right triangle.  (CR)

● I can solve problems involving similar right triangles.
(CR)
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triangles.

● MP2, MP1, MP6

HSG-SRT.B.5
HSN-Q.A.3

Putting it all together (lesson 16) ● Lesson 16 includes several summative application
activities. There are two optional activities that
involve going outside or to a room with very high
ceilings to use indirect measurement to measure an
object. In the first optional activity, students use
mirrors (or shallow bowls of water) and in the second,
they choose their own tools.  The other activities
focus on similar triangles and scale factors.

iM Lesson 16

● I can solve and interpret problems involving similar right
triangles.  (P/CR)

● MP5

COMMON MISCONCEPTIONS
PRIOR KNOWLEDGE NEEDED TO

MASTER STANDARDS FOR THIS UNIT

ADVANCED STANDARDS FOR STUDENTS
WHO HAVE DEMONSTRATED PRIOR

MASTERY

OPPORTUNITIES FOR
STUDENT-DIRECTED LEARNING WITHIN

THE UNIT

● Students often view
transformations as a “motion”.
Teachers should encourage the
students to think of a
transformation as a function.

● Students may have difficulty
expressing their thinking in more
formal ways. Encourage
precision in students’
communication.

7.RP.A.1
7.G.A.1
7.G.A.4
7.G.B.6
8.G.A.1
8.G.A.3
8.F.A.1
8.G.A.5
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UNIT 5: Right Triangle Trigonometry (iM Geometry, Unit 4)

Illustrative Mathematics Unit Access (Geometry, Unit 4)

Essential Questions:
● How are similarity and trigonometry related?
● How can you use trigonometry to solve real world problems?

UNWRAPPED STANDARDS

Grade Level Standard Standard Progression
Concepts

Big Ideas/ Understandings)
Academic Vocabulary

(Standard Based)

HSG-GMD.A.1 Give an
informal argument for the
formulas for the
circumference of a circle,
area of a circle, volume of a
cylinder, pyramid, and
cone. Use dissection
arguments, Cavalieri’s
principle, and informal
limit arguments.

Students are asked to justify why formulas hold. While formal
proofs generally require higher mathematics involving calculus,
informal proofs can be developed to advance the plausibility of
the formulas.

● Consider why the various
formulas work, using drawings
and models as needed.

● Use similarity to define pi and
develop the formula for the
circumference of a circle.

● Use a limit argument to
develop the area of the circle.

● Use Cavalieri’s Principle to
explain why the formulas for
the volume of a cylinder,
pyramid, and cone work.

● Relate the volumes using
various solids with the same
dimensions.

Cavalieri’s Principle, Dissection

HSG-SRT.B.5 Use
congruence and similarity
criteria for triangles to
solve problems and to
prove relationships in
geometric figures.

There is also another advantage of [the transformation]
approach to congruence and similarity. Because most of the
theorems in plane geometry before the introduction of
similarity depend only on the three triangle congruence
criteria, once these have been established, it is possible to
transition into the traditional way of proving theorems at this
point, without further use of basic rigid motions, if so desired.
The use of dilations to treat similarity can likewise be limited to

● Develop facility in using
triangle congruence and
similarity to explain geometry
relationships.

● Continue to use geometric
transformations as a way to
visualize the relationships they
find.

criteria for triangle similarity,
similar figures, similarity
transformations
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the initial stage if so desired.

HSG-SRT.C.6 Understand
that by similarity, side
ratios in right triangles are
properties of the angles in
the triangle, leading to
definitions of
trigonometric ratios for
acute angles.

Because all right triangles have a common angle, the right
angle, the AA criterion becomes, in the case of right triangles,
an “A criterion”; that is, two right triangles are similar if they
have an acute angle in common. This observation is the key to
defining a trigonometric ratio for a single acute angle.

● Understand the foundation of
trigonometry and similarity
using the AA similarity
criterion.

● Know the definitions of
trigonometric ratios using right
triangles.

● Are able to find missing sides
and angles of a right triangle
given other sides and angles.

criteria for triangle similarity,
similar figures, similarity
transformations, trigonometric
ratios

HSG-SRT.C.7 Explain and
use the relationship
between the sine and
cosine of complementary
angles.

This standard addresses a particular relationship between the
sine and cosine ratios.

● Observe that the sine of an
angle is equal to the cosine of
its complementary angle.

● Show that this relationship
holds using the definition of
sine and cosine.

criteria for triangle similarity,
similar figures, similarity
transformations, trigonometric
ratios
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HSG-SRT.C.8 Use
trigonometric ratios and
the Pythagorean Theorem
to solve right triangles in
applied problems.

● Represent applied problems
using right triangles.

● Identify relevant trigonometric
ratios and apply them to solve
problems.

criteria for triangle similarity,
similar figures, similarity
transformations, trigonometric
ratios
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HSG-MG.A.1 Use
geometric shapes, their
measures, and their
properties to describe
objects (e.g., modeling a
tree trunk or a human
torso as a cylinder).

Any mathematical object that represents a situation from
outside mathematics and can be used to solve a problem
about that situation is a mathematical model. Modeling often
involves making simplifying assumptions that ignore some
features of the situation being modeled. In geometry, in order
to study how the illuminated percentage of the moon’s surface
varies during a month, students might represent the moon as a
rotating sphere, half black and half white.

● Use geometric shapes to model
real world situations.

● Use properties of those shapes
to draw conclusions about the
real world situations.

density

HSG-MG.A.3 Apply
geometric methods to
solve design problems
(e.g., designing an object
or structure to satisfy
physical constraints or
minimize cost; working
with typographic grid
systems based on ratios).

A wide range of problems might be addressed under this
standard, related to different standards from throughout this
conceptual category. Students’ focus should be on designing a
solution that meets the constraints of a real-world context.

● Use geometry to model real
world situations in order to
design solutions to real world
problems.

● Justify the decision made to
demonstrate that the resulting
design addresses the contexts.

density

HSN-Q.A.2 Define
appropriate quantities for
the purpose of descriptive
modeling.

In modeling situations (MP.4), defining the key quantity of
interest might be part of the task. For example, in a situation
that involves crop productivity, a student might choose to
examine the number of tons of fertilizer per acre as the
variable of interest. In a situation that involves content
development for a web site, a choice might arise as to whether
the number of posts per day or the number of words per day is
the key productivity variable.

● Select and properly use an
existing quantity for a real
world context.

● Create an appropriate quantity
for a real world context.

● Explain the meaning of
different quantities in a
problem and its solution.

Real numbers

HSN-Q.A.3 Choose a level
of accuracy appropriate to
limitations on
measurement when
reporting quantities.

Quantitative reasoning includes choosing an appropriate level
of accuracy when reporting quantities. For example, if the
doctor measures your height as 73 inches and your weight as
210 pounds, then your Body Mass Index (BMI) is (weight in
pounds)/(height in inches 2) x 703 = (210)/(732) x 703 ≈
27.7031 ≈ 28. There is no point in reporting a value more
precise than 28 here, because any value between 25 and 30 is
considered overweight.* (See reference under Figure #).

● Experience the use of different
measurement tools both
digitally and concretely to
observe measurement error.

● Connect measurement
concepts to science and other
contexts to show
understanding of significant
digits and scientific notation.

● Use the measurement of the
same object multiple times to
determine an acceptable level
to report.

Real numbers
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UNIT 5: Right Triangle Trigonometry (iM Geometry, Unit 4)

CCSS
Standards #

Learning Targets: I can

Assessment
Strategy

SR-Selected Response
CR-Constructed Response

P-Performance
O-Observation (behavioral)

Lesson Progression and Connection to Math
Practices

Common Learning
Experiences and Assessments

HSG-MG.A.3
HSG-SRT.B.5
HSG-SRT.C.6
HSN-Q.A.2
HSN-Q.A.3

How are similarity and trigonometry related?
How can you use trigonometry to solve real world

problems?

The goal of lesson one is for students to recognize that the
ratio of the legs of a right triangle with a given acute angle
is fixed. They are building connections to similar right
triangles in the previous unit. Students should leave the
lesson wondering how the people who wrote the
Americans with Disabilities Act guidelines knew what the
ratio of two sides of a right triangle would be for a given
angle, or what the angle would be for a given ratio.

Note on language: In previous courses, students may
have learned that a ratio is an association between two
or more quantities. However in more advanced work,
such as this course, ratio is commonly used as a synonym
for quotient. This expanded use of the word ratio first
came into play in the previous unit on similarity. This
usage continues in this unit.

Lessons two and three give students an opportunity to
apply their reasoning about similar figures and their skill
with the Pythagorean Theorem to make sense of the
relationship and understand how they might use a
reference diagram to solve problems.

Special right triangle relationships give students the
experience of knowing an angle measurement and a
single side length and being able to figure out the other
sides, which previews trigonometry. In addition, knowing
some ratios of side lengths for certain angle measures
provides a reference point as students begin filling in
tables of trigonometric ratios.

As students solve multiple problems involving finding the

iM Lessons 1, 2, 3, 4, 5

● I can explain why knowing one acute angle in a right
triangle determines the ratio of the side lengths. (O)

● I can determine the side lengths of triangles with 45, 45,
and 90 degree angles. (CR)

● I can determine the side lengths of triangles with 30, 60,
and 90 degree angles. (CR)

● I can build a table of ratios of side lengths of right
triangles. (CR)

● I can use a table of ratios of side lengths of right
triangles to estimate unknown angle measures. (CR)

● I can use a table of ratios of side lengths of right
triangles to estimate unknown side lengths. (CR)
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lengths of diagonals in similar rectangles, and then
squares, they have an opportunity to use repeated
reasoning to generalize that the diagonal of a rectangle is
always the scale factor times the diagonal of a similar unit
rectangle.

Students have an opportunity to reason abstractly and
quantitatively as they both measure lengths in, and solve
analytically, 30-60-90 triangles.

In Lesson four students start by measuring side lengths
and calculating ratios in several different-sized triangles
with the same angle measures. This reinforces students’
understanding of similarity. Do not name these ratios yet;
the long descriptions are important for students to build
understanding. The decision to put the columns in the
order that will eventually be named “cosine, sine,
tangent” is purposeful. Because cosine represents the
x-coordinate in the unit circle, while sine represents the
y-coordinate, tables with cosine first correctly correspond
to the (x,y) coordinates that students will see later.

As students measure side lengths and compute ratios
there is an opportunity to discuss measurement error and
the relationships between precision in measurement and
precision in values calculated with those measurements.
In this unit, we recommend rounding side lengths to the
nearest tenth and angle measures to the nearest degree.
Students are instructed to calculate the ratios of side
lengths based on measured lengths to the hundredths
place, and, when using digital tools, to use ratios
calculated to the thousandths place.

When students examine the class table they might notice
that:

● angles with larger measures have larger ratios of
the opposite side to the adjacent side or
hypotenuse

● the larger the ratio of the opposite side to the
hypotenuse, the smaller the ratio of the adjacent
side to the hypotenuse
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● the ratio of adjacent side to hypotenuse is equal
to the ratio of opposite side to hypotenuse for
complementary angles, or angles which sum to
90 degrees.

These observations will be topics in subsequent lessons,
so students need not justify their conjectures at this
point.

In a previous unit, students found unknown side lengths in
right triangles using similarity. In Lesson 5, this is the first
time students are expected to use trigonometric ratios
rather than a specific similar triangle to find unknown side
lengths in right triangles. This is not an easy concept for
students, who must grapple with:

● recognizing that the right triangle table has
useful information for solving the problem

● being given ratios within triangles, rather than
being able to easily find a scale factor between
two triangles

● ratios given as a decimal value, rather than a
ratio relationship like

● the algebraic reasoning required to find a side
length that will result in a specified ratio

The goal of this lesson is for students to continue to build
the understanding that an acute angle measure in a right
triangle determines the ratios of its side lengths, and vice
versa. Students first use their right triangle table to
estimate angle measures given a right triangle with three
known side lengths. Then they use the ratios they
calculated to find unknown side lengths precisely.
Students are not expected to master this skill in this
lesson. The goal is to discover the multiple ways students
may have for thinking about using the ratios they’ve
computed, and to understand how students connect
those ratios to the right triangles they represent.

Throughout this lesson, resist the urge to name any
trigonometric ratios. Continue to refer to descriptions
such as, “the ratio of the opposite leg to the adjacent leg.”
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If students note that the descriptions are long or wonder
if there are names for these calculations, explain that
mathematicians do have names for them that they'll learn
soon. The purpose of continuing to use the long
descriptions is so that students understand what the
ratios mean and where they come from.

● MP1
● MP2
● MP3
● MP4
● MP7
● MP8

HSG-SRT.C.6
HSG-SRT.C.7
HSG-SRT.C.8
HSN-Q.A.2
HSG-GMD.A.1

How can you use trigonometry to solve real world
problems?

In lesson six students learn the names of the
trigonometric ratios they have been using in the right
triangle table and how to look them up on the calculator.
Cosine is the ratio of the length of the adjacent leg to the
length of the hypotenuse for a given acute angle in a right
triangle. Sine is the ratio of the length of the opposite leg
to the length of the hypotenuse. Tangent is the ratio of
the length of the opposite leg to the length of the
adjacent leg.

The decision to write the trigonometric ratios in the order
“cosine, sine, tangent” is purposeful. Because cosine
represents the x-coordinate in the unit circle, while sine
represents the y-coordinate, tables with cosine first
correctly correspond to the (x,y) coordinates. This will not
align with the SOHCAHTOA mnemonic, but it is not
expected that students memorize these definitions. They
can use their reference chart or the right triangle table for
reference at any time.

In lesson seven students will reinforce the idea that
trigonometry is based on right triangles. So far students
have only encountered trigonometry with triangles where
the angle is given, so at this point they need one side
length and one acute angle measure to calculate the
remaining side lengths and angle measures. Later in this

iM Lessons 6, 7, 8, 9, 10, 11

● I can use cosine, sine, and tangent to find side lengths of
right triangles. (CR)

● I can use cosine, sine, and tangent to find the height of
an object. (P)

● I can explain why sin(ϴ)=cos(90-ϴ). (CR)
● I can use arccosine, arcsine, and arctangent to find angle

measures in right triangles. (CR)
● I can use trigonometry to solve problems. (CR)
● I can explain how to use regular polygons to

approximate the value of 𝞹. (O)
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unit they will learn how to compute angle measures of
right triangles given only side lengths.

In lesson eight, students do some calculations to remind
them of their previous conjectures and then prove
sin(ϴ)=cos(90-ϴ).

In lesson nine students find an angle given two side
lengths of a right triangle. They learn to use a calculator to
look up the angle corresponding to a ratio of sides and
then apply that skill to a variety of problems and a
context.

As students grapple with the idea of using sides to find
angles, they will need to move from concrete to abstract.
The arctangent, arccosine, or arcsine of a ratio tells them
an angle measure in any right triangle with that particular
ratio of side lengths. Students continue to reason
abstractly and quantitatively as they apply these ideas to
the ladder scenario in the next activity, especially if they
do the measurements themselves.

Some calculators and texts use arctan and others use
tan-1.

In lesson ten students apply the concepts of trigonometry
to different situations.

In lesson ten students build off their concrete calculations
from the previous lesson to write a generalized formula
for the perimeter of a polygon inscribed in a circle of
radius 1.

● MP1
● MP2
● MP6
● MP8

COMMON MISCONCEPTIONS PRIOR KNOWLEDGE NEEDED TO ADVANCED STANDARDS FOR STUDENTS OPPORTUNITIES FOR
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MASTER STANDARDS FOR THIS UNIT WHO HAVE DEMONSTRATED PRIOR
MASTERY

STUDENT-DIRECTED LEARNING WITHIN
THE UNIT

● Students may need a reminder
of the definition of altitude.

● Students may struggle to
identify opposite and adjacent
legs.  Prompt students to
highlight the angle in question
to accurately identify the sides.

● Students may need to be
encouraged to draw a diagram
for the problem if one is not
provided.

● If students struggle prompt
them to draw a right triangle
and label one of the acute
angles ϴ.  Ask them what the
measure of the other acute
angle (90-ϴ).  Then prompt
students to label the sides with
any variables.

● 6.G.A.1
● 7.G.A.1
● 7.G.B.4
● 7.G.B.6
● 7.RP.A.2
● 7.EE.B.4
● 8.G.B.6
● 8.G.B.7
● 8.G.C.9
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UNIT 6: Solid Geometry (iM Geometry, Unit 5)

Illustrative Mathematics Unit Access (Geometry, Unit 7)

Essential Questions:
● How do you find a cross section, dilation or calculate the scaled area of a solid?
● What happens when you scale a solid?
● How do you find the volume of prisms and cylinders?
● How do you find the volume of a pyramid?

UNWRAPPED STANDARDS

Grade Level Standard Standard Progression
Concepts

Big Ideas/ Understandings)
Academic Vocabulary

(Standard Based)
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HSG-SRT.C.8 Use
trigonometric ratios and
the Pythagorean Theorem
to solve right triangles in
applied problems.

● Represent applied problems
using right triangles.

● Identify relevant trigonometric
ratios and apply them to solve
problems.

criteria for triangle similarity,
similar figures, similarity
transformations, trigonometric
ratios
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HSG-GMD.A.1
Give an informal argument
for the formulas for the
circumference of a circle,
area of a circle, volume of a
cylinder, pyramid, and
cone. Use dissection
arguments, Cavalieri’s
principle, and informal
limit arguments.

Construct viable arguments for why the formulas for volume
learned in middle grades work.

● Consider why the various
formulas work, using drawings
and models as needed.

● Use similarity to define pi and
develop the formula for the
circumference of a circle.

● Use a limit argument to
develop the area of the circle.

● Use Cavalieri’s Principle to
explain why the formulas for
the volume of a cylinder,
pyramid, and cone work.

● Relate the volumes using
various solids with the same
dimensions

Cavalieri’s Principle, Dissection

HSG-GMD.A.3
Use volume formulas for
cylinders, pyramids, cones,
and spheres to solve
problems.

Use Volume Formulas for cylinders, pyramids, cones, and
spheres to solve problems

● Problems involving real world
objects can be solved by
modeling using the properties
of geometric solids

HSG-GMD.B.4
Identify the shapes of
two-dimensional
cross-sections of three-
dimensional objects, and
identify three-dimensional
objects generated by
rotations of
two-dimensional objects.

Identify the shapes of two-dimensional cross-sections of
three-dimensional objects, and identify three-dimensional
objects generated by rotations of two-dimensional objects.

● Geometric solids can be formed
by rotating two-dimensional
figures.

● The cross-sections of three
dimensional objects form a
variety of two dimensional
shapes.

Cross-section of a solid, Rotational
Solid

HSG-MG.A.1 Use
geometric shapes, their
measures, and their
properties to describe
objects (e.g., modeling a
tree trunk or a human
torso as a cylinder).

Any mathematical object that represents a situation from
outside mathematics and can be used to solve a problem
about that situation is a mathematical model. Modeling often
involves making simplifying assumptions that ignore some
features of the situation being modeled. In geometry, in order
to study how the illuminated percentage of the moon’s surface
varies during a month, students might represent the moon as a
rotating sphere, half black and half white.

● Use geometric shapes to model
real world situations.

● Use properties of those shapes
to draw conclusions about the
real world situations.

density
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HSG-MG.A.2
Apply concepts of density
based on area and volume
in modeling situations
(e.g., persons per square
mile, BTUs per cubic foot).

In this standard, students explore contexts involving density, a
compound unit comparing some quantity per unit of area or
volume.

● Analyzing and understanding
the compound units of density
problems is essential and can
suggest solution strategies for
mathematical modeling
problems.

● Draw conclusions about
real-world situations and assess
their reasonableness.

Density

HSG-MG.A.3
Apply geometric methods
to solve design problems
(e.g., designing an object
or structure to satisfy
physical constraints or
minimize cost; working
with typographic grid
systems based on ratios).

A wide range of problems might be addressed under this
standard, related to different standards from throughout this
conceptual category. Students’ focus should be designing a
solution that meets the constraints of a real-world context.

● Use geometry to model real
world situations in order to
design solutions to real world
problems.

● Justify the decision made to
demonstrate that the resulting
design addresses the contexts.

Density

HSA-CED.A.2 Create
equations in two or more
variables to represent
relationships between
quantities; graph equations
on coordinate axes with
labels and scales.

[Students use complex equations––including equations arising
from linear and quadratic expressions, and simple rational and
exponential expressions––to model] relationships between
quantities with equations in two variables.

All the standards in the Creating Equations group carry a
modeling star, denoting their connection with the Modeling
category in high school. This connotes not only an increase in
the complexity of the equations studied, but an upgrade of the
student’s ability in every part of the modeling cycle.

● Create an equation, inequality
or system to model a situation
with two variables.

● Choose correctly from among
linear functions, exponential
functions and others as
appropriate for modeling a
situation.

● Explain their reasoning in steps
when creating an equation,
inequality, or system of
equations or inequalities.

Constraints, linear equation,
quadratic equation, system of
equations

HSA-SSE.A.1.a
Interpret parts of an
expression, such as terms,
factors, and coefficients.

The middle grades standards in Expressions and Equations
build a ramp from arithmetic expressions in elementary school
to more sophisticated work with algebraic expressions in high
school. As the complexity of expressions increases, students
continue to see them as being built out of basic operations;
they see expressions as sums of terms and products of factors.

● Students see that complicated
expressions are built up out of
simpler ones.

● Explain what factor, coefficient,
term, and like term mean in the
context of expressions,

● Identify individual parts of an
expression as a single entity to
make use of the structure of

Terms, Factors, Coefficients,
Expression,

HSA-SSE.A.1.b
Interpret complicated
expressions by viewing one
or more of their parts as a

Geometry and Statistics (2021)-Rechenberg/Cantin/Jacques

Return to Table of Contents

60

https://achievethecore.org/coherence-map/HS/G/112/605/605
https://achievethecore.org/coherence-map/HS/G/112/606/606
https://achievethecore.org/coherence-map/HS/A/105/504/504
https://achievethecore.org/coherence-map/HS/A/115/521/521
https://achievethecore.org/coherence-map/HS/A/115/521/521


the expressionsingle

HSF-IF.C.7.b
Graph functions expressed
symbolically and show key
features of the graph, by
hand in simple cases and
using technology for more
complicated cases.

Functions are often studied and understood as families, and
students should spend time studying functions within a family,
varying parameters to develop an understanding of how the
parameters affect the graph of a function and its key features.
Within a family, the functions often have commonalities in the
shapes of their graphs and in the kinds of features that are
important for identifying functions more precisely within a
family. This standard indicates which function families should
be in students’ repertoires, detailing which features are
required for several key families. [F-IF.C.7] is an overarching
standard that covers the entire range of a student’s high school
experience.
In most of the other function families [those that are not
linear, quadratic, or exponential] students are expected to
graph simple cases without technology, and more complex
ones with technology.

● Identify from graphs and use
when graphing the
characteristics of square root
and cube root functions (shape,
intercepts, and end behavior).

● Explain an efficient process for
graphing piecewise functions
and for determining their
domain and range.

Maximum, Minimum,

HSN-Q.A.1
Use units as a way to
understand problems and
to guide the solution of
multi-step problems;
choose and interpret units
consistently in formulas;
choose and interpret the
scale and the origin in
graphs and data displays.

Reasoning quantitatively includes knowing when and how to
convert units in computations, such as when adding and
subtracting quantities that measure the same attribute but are
expressed in different units and other computations with
measurements in different units or converting units for derived
quantities such as density and speed. Reasoning quantitatively
can also include analyzing the units in a calculation to reveal
the units of the answer. This can help reveal a mistake if, for
example, the answer comes out to be a distance when it
should be a speed (MP.2).
Students should specify units when defining variables and
attend to units when writing expressions and equations (MP.6).

● Solve contextual problems and
multi-step problems and
explain how units were used to
understand the problems.

● Determine and/or explain why
a specific scale was chosen for
a graph.

● When given a formula,
determine the correct units to
be used with the formula and
explain their reasoning.

Unit, formula, scale
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UNIT 6: Solid Geometry (iM Geometry, Unit 5)

CCSS
Standards #

Learning Targets: I can

Assessment
Strategy

SR-Selected Response
CR-Constructed Response

P-Performance
O-Observation (behavioral)

Lesson Progression and Connection to Math
Practices

Common Learning
Experiences and Assessments

HSG-GMD.B.4
HSG-GMD.A.1
HSF-IF.C.7.b
HSA-CED.A.2
HSA-SSE.A.1.a

How do you find a cross section, dilation or calculate the
scaled area of a solid? (Lessons 1 - 5)

● In lesson 1, students visualize solids of rotation
created from rotating two-dimensional figures using
an axis of rotation. These visualization skills will be
useful in later lessons when students need to analyze
two-dimensional figures that are cross sections of
three-dimensional figures. For example, sometimes it
is necessary to consider vertical cross sections of
cones or pyramids to solve problems involving
volume.

● In lesson 2, students analyze cross sections, or the
intersections between planes and solids, by slicing
three-dimensional objects. Next, they identify
three-dimensional solids given parallel cross-sectional
slices. In addition, they revisit solid geometry
vocabulary terms from earlier grades: sphere, prism,
cylinder, cone, pyramid, and faces.  Understanding
the relationship between solids and their parallel
cross sections will be critical to understanding
Cavalieri’s Principle in later lessons. Cavalieri’s
Principle will be applied to the development of the
formula for the volume of pyramids and cones

● In lesson 3, students create dilations of a rectangle
and suspend them to resemble cross sections of a
pyramid. They learn that given a pyramid’s base, its
cross sections are dilations of the base with scale
factors between 0 and 1.  These activities help build
the spatial visualization skills and familiarity with
cross sections they will need to derive volume
formulas later in the unit. For example, students will
later use dilations and cross sections to conclude that
pyramids of the same height and with bases of equal
area have equal volumes, regardless of the particular

iM Lessons 1, 2, 3, 4, 5

● I can draw the two-dimensional shape that creates a
particular three-dimensional solid when rotated using a
given axis.  (CR)

● I can identify the three-dimensional solid created by
rotating a two-dimensional figure using a linear axis.
(SR)

● I can identify the three-dimensional shape that
generates a set of cross sections.  (SR)

● I can visualize and draw multiple cross sections of a
three-dimensional figure.  (CR)

● I know that a pyramid’s cross sections are dilations of its
base with scale factors ranging from 0 to 1. (O)

● I know that when figures are dilated by a scale factor of
k, their areas are multiplied by k2. (CR)

● I can use square root graphs and do calculations to
interpret the relationships between scale factors and
areas.  (CR)
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shapes of the bases.
● In lesson 4, students analyze the result of scaling on

area. This concept will be essential to creating a
volume formula for pyramids later in the unit.
Additionally, students will encounter the graph

representing the equation in a geometric𝑦 = 𝑥
context when, in upcoming lessons, they analyze the
relationship between scaled areas and factors of
dilation. This will build on work students did in grade
8 evaluating square roots of small perfect squares

and determining that is irrational.2
● In lesson 5, students practice working with areas of

scaled figures, connecting them to cross sections and
encountering a common misconception.  Then, they

create a graph representing and use it to𝑦 = 𝑥
answer questions about a situation. They analyze the
shape of the graph to better understand the
relationship between an area and the scale factor
needed to achieve it.

● MP6, MP2

HSA-SSE.A.1
HSF-IF.C.7.b
HSN-Q.A.1
HSA-CED.A.2
HSG-MG.A.3
HSN-Q.A.1
HSG-GMD.A.1
HSG-GMD.B.4

What happens when you scale a solid?
(Lessons 6 - 8)

● In lesson 6, students continue their analysis of the
connections between geometric measurement and
dimension by studying the results of dilating a
three-dimensional solid.  In grade 6, students learned
that the formulas V = lwh and V = Bh can be used to
find the volume of a right rectangular prism. In this
lesson’s warmup, students revisit that concept and
apply it to cubes. They extend their knowledge of
dilated areas to surface areas, and they investigate
the relationship between scale factor and volume to
find that dilating by a scale factor of k multiplies the
volume by k3. This will lead to students creating and
interpreting a graph representing  in an upcoming
lesson.

● In lesson 7, students work backwards from the
volumes of original and scaled solids to calculate
scale factors. To illustrate the relationship between

iM Lessons 6, 7, 8

● I know that when a solid is dilated by a scale factor of k,
its surface area is multiplied by k2 and its volume is
multiplied by k3. (CR)

● I can create and describe graphs that show relationships
between volumes and scale factors.  (CR)

● I can work backwards from a volume or surface area
scaling to find a scale factor. (CR)

● I can calculate scale factors for lengths, surface areas,
and volumes if I’m given any 1 of the 3 factors.  (CR)
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volume and scale factor, students create a graph of

the cube root equation based on a situation𝑦 = 3 𝑥
arising from a geometric context. They use the graph
to analyze rates of change in scale factor for different
volume inputs. Then, they solve a design problem,
using cube roots and square roots to find particular
scale factors. This builds on work from grade 8, in
which students evaluated cube roots of small perfect
cubes and used rational approximations of irrational
numbers.

● In lesson 8, students apply their knowledge of the
relationships between original and scaled figures.
Students decide what information is necessary to
move backwards and forwards between lengths,
surface areas, and volumes of an original solid and its
dilation. They communicate with each other to obtain
the data they need to solve a problem.

● MP1, MP2

HSA-SSE.A.1.b
HSG-GMD.A.1
HSG-GMD.A.3
HSG-GMD.B.4
HSG-MG.A.1
HSG-SRT.C.8

How do you find the volume of prisms and cylinders?
(Lessons 9 - 11)

● In lesson 9, students recall how to calculate the
volume of a cylinder, using informal arguments to
compare the volume of a cylinder to the volume of a
prism that has an equal height and area of its base.
Students start to think about volume in 1-unit layers.
This lays a foundation for the informal derivation of
the pyramid formula, which will rely on consideration
of area of cross sections. Finally, students apply
cylinder volume calculations to a solid of rotation.

● In lesson 10, students develop the idea of oblique
versus right solids. They analyze volumes of two
prisms: one right and one oblique, but of equal height
and with bases that have equal area. They conclude
the volumes of the two prisms are equal. This leads to
the introduction of Cavalieri’s Principle, or the idea
that solids of equal height have the same volume if
their cross sections have equal area at all heights.
This concept is needed for understanding volumes of
oblique solids and will also be used to develop the

iM Lessons 9, 10, 11

● I can calculate volumes of solids that are composed of
cylinders. (CR)

● I can explain how finding the volume of a prism relates
to finding the volume of a cylinder.  (O)

● I know that if two solids have equal-area cross sections
at all heights, they have the same volumes.  (CR)

● I can calculate volumes of right and oblique prisms and
cylinders and figures composed of prisms and cylinders.
(CR)
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formula for the volume of a pyramid in upcoming
lessons.

● Lesson 11 gives students the opportunity to practice
and apply what they have learned about volumes of
prisms. They use trigonometry and the Pythagorean
Theorem to find missing measurements, and they use
decomposition to find volumes of more complex
solids.

● MP2, MP7

HSG-GMD.A.1
HSG-GMD.A.3
HSG-MG.A.1
HSG-MG.A.3
HSG-GMD.B.4

How do you find the volume of a pyramid?
(Lessons 12 - 15)

● In lesson 12, students analyze relationships between
prisms and pyramids. They categorize pyramids and
cones as solids with a single base and an apex or
central vertex, as opposed to cylinders and prisms
which have 2 congruent bases. They extend their
understanding of the terms right and oblique to apply
to cones and some pyramids.  Then, students
assemble a triangular prism out of 3 triangular
pyramids, and they make initial observations about
these solids. The pyramids they build will be used in
the next lesson to develop the formula for the
volume of a pyramid.

● In lesson 13, students use informal arguments to
show that the volume of any pyramid is one-third the
volume of the prism with equal height and congruent
base.  They use cross section and dilation arguments
from earlier lessons to show that Cavalieri’s Principle
applies to the two solids, and therefore the volumes
are equal. Because any pyramid or cone can be
shown to have the same volume as a triangular
pyramid with the same height and a base with equal

area, the expression extends to all pyramids
1
3 𝐵ℎ

and cones.
● In lesson 14, students calculate the volume of several

pyramids, and they work backward to find possible
dimensions of a pyramid given its volume.

● In lesson 15, students apply their knowledge of
pyramid, cone, prism, and cylinder volume formulas.

iM Lessons 12, 13, 14, 15

● I can explain the relationships between pyramids, cones,
prisms, and cylinders.  (O)

● I can explain why the volume formula for pyramids and

cones is .  (O)𝑉 =  1
3 𝐵ℎ

● I can calculate volumes of pyramids and cones.  (CR)
● I can work backward from a given volume to find

possible dimensions of a pyramid or cone.  (CR)
● I can use the Pythagorean Theorem and trigonometry to

help calculate volumes of prisms, cylinders, cones, and
pyramids, including solids of rotation.  (CR)
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Trigonometry and the Pythagorean Theorem are
incorporated as additional tools. Students practice
thinking through the methods they will use to solve a
problem before starting their calculations. Finally,
they calculate the volume of a solid of rotation
composed of a cylinder and a cone.

● MP6, MP1, MP7

HSN-Q.A.1
HSF-IF.C.7.b
HSG-MG.A.1
HSG-MG.A.2
HSG-MG.A.3

Putting it All Together (Lessons 16 - 18) ● The purpose of lesson 16 is for students to strengthen
their understanding of geometric measurement and
dimension by analyzing relationships between surface
area and volume in application problems.  Students
will explore properties of shapes that maximize
surface area for a given volume. Then they study
surface area to volume ratios of animals with
different shapes and sizes.

● In lesson 17, students apply volume problem-solving
concepts to situations involving density, which is
defined as the mass of a substance per unit volume.
Density is an important concept for many modeling
applications.

● In lesson 18, students analyze the graphs of cube root
and square root equations in geometric contexts. This
work builds on earlier lessons in the unit that
analyzed square root and cube root graphs. Students
also use concepts of rearranging formulas to highlight
a quantity of interest and understanding the nature of
the intersection points of the graphs of two
equations.

iM Lessons 16, 17, 18

● I can use surface area and volume relationships to solve
problems.  (CR)

● I can solve problems involving density and volume.  (CR)
● I know that the density of an object is the ratio between

its mass and its volume.  (O)
● I can use cube root and square root graphs to solve

geometric problems.  (CR)

● MP1, MP6, MP4

COMMON MISCONCEPTIONS
PRIOR KNOWLEDGE NEEDED TO

MASTER STANDARDS FOR THIS UNIT
ADVANCED STANDARDS FOR STUDENTS

WHO HAVE DEMONSTRATED PRIOR
OPPORTUNITIES FOR

STUDENT-DIRECTED LEARNING WITHIN
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MASTERY THE UNIT

● Students may have difficulty
with multiple-step problems.

● Students may struggle with
problems that involve different
units of measure within the
same problem.

8.G.C.9
7.G.A.3
7.G.B.3
7.G.B.4
8.EE.C.8
8.F.B.5
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UNIT 7: Coordinate Geometry (iM Geometry Unit 6)

Illustrative Mathematics Unit Access (Geometry, Unit 6)

Essential Questions:
● What does it mean for an image to be congruent or similar?
● How can I find the equation of a circle?
● What can I learn from the structure of an equation or graph?

UNWRAPPED STANDARDS

Grade Level Standard Standard Progression
Concepts

Big Ideas/ Understandings
Academic Vocabulary

(Standard Based)

HSN-Q.A.1
Use units as a way to
understand problems and
to guide the solution of
multi-step problems;
choose and interpret units
consistently in formulas;
choose and interpret the
scale and the origin in
graphs and data displays.

Reasoning quantitatively includes knowing when and how to
convert units in computations, such as when adding and
subtracting quantities that measure the same attribute but are
expressed in different units and other computations with
measurements in different units or converting units for derived
quantities such as density and speed. Reasoning quantitatively
can also include analyzing the units in a calculation to reveal
the units of the answer.

Understanding and attending to the
units in a problem can help
interpret the problem and
suggest a solution strategy.

Unit

HSA-SSE.A.1.a
Interpret parts of an
expression, such as terms,
factors, and coefficients.

The middle grades standards in Expressions and Equations
build a ramp from arithmetic expressions in elementary school
to more sophisticated work with algebraic expressions in high
school. As the complexity of expressions increases, students
continue to see them as being built out of basic operations;
they see expressions as sums of terms and products of factors.

● Students see that complicated
expressions are built up out of
simpler ones.

● Explain what factor, coefficient,
term, and like term mean in the
context of expressions,

● Identify individual parts of an
expression as a single entity to
make use of the structure of
the expression

Terms, Factors, Coefficients,
Expression,

HSA-SSE.A.2 Use the
structure of an expression

Seeing structure in expressions entails a dynamic view of an
algebraic expression, in which potential rearrangements and

● Explain, in their own words,
how specific structures are

Maximum, Minimum, Quadratic
Expression, Term, Zero of a
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to identify ways to rewrite
it. For example, see x4 – y4

as (x2)2 – (y2)2, thus
recognizing it as a
difference of squares that
can be factored as (x2 –
y2)(x2 + y2).

manipulations are ever present. An important skill for college
readiness is the ability to try possible manipulations mentally
without having to carry them out, and to see which ones might
be fruitful and which not.

seen in different expressions.
● Rewrite expressions using

structure to identify important
components of the expression
(where zeros may occur) or to
end behavior.

function, coefficient, distributive
property of addition over
multiplication, equivalent
equations, equation, exponent,
expression, factor

HSA-SSE.B.3 Choose and
produce an equivalent
form of an expression to
reveal and explain
properties of the quantity
represented by the
expression.

The Standards emphasize purposeful transformation of
expressions into equivalent forms that are suitable for the
purpose at hand. The Standards avoid talking about
simplification, because it is often not clear what the simplest
form of an expression is, and even in cases where that is clear,
is in not obvious that the simplest form is desirable for a given
purpose.

[T]here are three commonly used forms for a quadratic
expression:
• Standard form, e.g., x2 – 2x – 3
• Factored form, e.g., (x + 1)(x – 3)
• Vertex form (a square plus or minus a constant), e.g. (x – 1)2 –
4

Rather than memorize the names of these forms, students
need to gain experience with them and their different uses.
The traditional emphasis on simplification as an automatic
procedure might lead students to automatically convert the
second two forms to the first, rather than convert an
expression to a form that is useful in a given context.

● Explain how they used
equivalent forms of quadratic
expressions to determine
important components of a
quadratic function (and its
graph).

● Solve contextual problems
using equivalent forms of
expressions.  For example,
students may find extrema, end
behavior, growth factors, or
decay factors.

Maximum, Minimum, Quadratic
Expression, Term, Zero of a
function, coefficient, distributive
property of addition over
multiplication, equivalent
equations, equation, exponent,
expression, factor, geometric series

HSA-CED.A.2 Create
equations in two or more
variables to represent
relationships between
quantities; graph equations
on coordinate axes with
labels and scales.

[Students use complex equations––including equations arising
from linear and quadratic expressions, and simple rational and
exponential expressions––to model] relationships between
quantities with equations in two variables.

All the standards in the Creating Equations group carry a
modeling star, denoting their connection with the Modeling
category in high school. This connotes not only an increase in
the complexity of the equations studied, but an upgrade of the
student’s ability in every part of the modeling cycle.

● Create an equation, inequality
or system to model a situation
with two variables.

● Choose correctly from among
linear functions, exponential
functions and others as
appropriate for modeling a
situation.

● Explain their reasoning in steps
when creating an equation,
inequality, or system of
equations or inequalities.

Constraints, linear equation,
quadratic equation, system of
equations
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HSA-REI.C.7 Solve a simple
system consisting of a
linear equation and a
quadratic equation in two
variables algebraically and
graphically. For example,
find the points of
intersection between the
line y = –3x and the circle
x2 + y2 = 3.

Another important method of solving systems is the method of
substitution. Again this can be understood in terms of
simultaneity; if (x, y) satisfies two equations simultaneously,
then the expression for y in terms of x obtained from the first
equation should form a true statement when substituted into
the second equation. Since a linear equation can always be
solved for one of the variables in it, this is a good method
when just one of the equations in a system is linear.

● Solve a system consisting of a
linear equation and a quadratic
equation graphically.

● Solve a system consisting of a
linear equation and a quadratic
equation algebraically.

● Describe systems consisting of
a linear equation and a
quadratic equation that have
no solution, one solution, or
two solutions.

Intersection, Inverse, Matrix,
Quadratic Equations, System of
Equations

HSG-CO.A.1 Know precise
definitions of angle, circle,
perpendicular line, parallel
line, and line segment,
based on the undefined
notions of point, line,
distance along a line, and
distance around a circular
arc.

Students in high school start to formalize the intuitive
geometric notions they developed in Grades 6–8. For example,
in Grades 6–8 they worked with circles and became familiar
with the idea that all the points on a circle are the same
distance from the center. In high school, this idea underlies the
formal definition of a circle: given a point O and a positive
number r, a circle is the set of all points P in the plane such that
|OP|= r. This definition will be important in proving theorems
about circles, for example the theorem that all circles are
similar.

● Challenge existing ideas of
basic geometric terms in order
to provide more precise
definitions.

● Build understanding of formal
definitions for later use in
geometric proof.

Circle, Corresponding parts,
Definition, geometric
transformation, rigid motion,
symmetric, symmetry, undefined
notions or terms

HSG-CO.A.2
Represent transformations
in the plane using, e.g.,
transparencies and
geometry software;
describe transformations
as functions that take
points in the plane as
inputs and give other
points as outputs.
Compare transformations
that preserve distance and
angle to those that do not
(e.g., translation versus
horizontal stretch).

Students should develop a general understanding of what a
transformation is, exploring a range of both rigid and non-rigid
motions.

● Rigid Transformations preserve
distance and angle measures,
but dilations only preserve
angle measures.

● Transformations are Functions

Circles, Corresponding parts,
Dilation, Geometric
transformation, Image, Pre-image,
rigid motion, Similarity
transformation

HSG-CO.A.5 Given a
geometric figure and a
rotation, reflection, or

In Grade 8, students described sequences of rigid motions
informally and in terms of coordinates. An important step
forward in high school is to give precise descriptions of

● Develop accurate methods for
carrying out the rigid motions
using a variety of tools.

Circle, corresponding parts,
definition, geometric
transformation, rigid motion,
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translation, draw the
transformed figure using,
e.g., graph paper, tracing
paper, or geometry
software. Specify a
sequence of
transformations that will
carry a given figure onto
another.

sequences of rigid motions that carry one figure onto another.
Each rigid motion must be specified: For each rotation, a
specific point and angle must be given; each translation is
determined by a pair of points; and each reflection by a
specific line, known as the line of reflection. These points, lines
and angles must be described in terms of the two figures.

● Look for patterns in what
happens when carrying out
sequences of rigid motions.

● Find rigid motions needed to
map a pre-image to a particular
image.

symmetric, symmetry, undefined
notions or terms
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HSG-SRT.B.5
Use congruence and
similarity criteria for
triangles to solve problems
and to prove relationships

There is also another advantage of [the transformation]
approach to congruence and similarity. Because most of the
theorems in plane geometry before the introduction of
similarity depend only on the three triangle congruence
criteria, once these have been established, it is possible to

● Develop facility in using
triangle congruence and
similarity to explain geometry
relationships.

● Continue to use geometric

criteria for triangle similarity,
similar figures, similarity
transformations
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in geometric figures. transition into the traditional way of proving theorems at this
point, without further use of basic rigid motions, if so desired.
The use of dilations to treat similarity can likewise be limited to
the initial stage if so desired.

transformations as a way to
visualize the relationships they
find.

HSG-C.A.2 Identify and
describe relationships
among inscribed angles,
radii, and chords. Include
the relationship between
central, inscribed, and
circumscribed angles;
inscribed angles on a
diameter are right angles;
the radius of a circle is
perpendicular to the
tangent where the radius
intersects the circle.

This standard addresses a number of common theorems
involving circles and arcs. STudents will benefit from first
having an opportunity to explore various properties of circles
to make conjectures about how they are related and then to
justify why they are true.

● Explore various properties
related to circles.

● Form conjectures about the
relationships they find.

● Develop justifications for why
their conjectures work.

Arc measure, central angles, cord,
circumference, circumscribed,
circumscribed angle, incenter,
inscribed, inscribed angle, radius

HSG-GPE.A.1 Derive the
equation of a circle of
given center and radius
using the Pythagorean
Theorem; complete the
square to find the center
and radius of a circle given
by an equation.

● Use the Pythagorean THeorem
or distance formula to find the
equation of a circle with a given
center and radius.

● See the relationship between
the distance formula and the
Pythagorean Theorem.

● Develop the general formula
for the equation of a circle.

● Given the general form for a
circle, compare the square to
find its center and radius.

Distance formula, ellipse,
hyperbola, parabola

HSG-GPE.B.4 Use
coordinates to prove
simple geometric theorems
algebraically. For example,

[When working with two points on a line, and the right triangle
whose hypotenuse is the line segment between the two points
and whose legs are parallel to the axes] the Pythagorean
Theorem applies. The length of the hypotenuse is the distance

● Identify properties and how
they can be expressed using
coordinates.

● Demonstrate why a property

Distance formula, slope criterion
for parallel lines, slope criterion for
perpendicular lines
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prove or disprove that a
figure defined by four
given points in the
coordinate plane is a
rectangle; prove or
disprove that the point (1,
√3) lies on the circle
centered at the origin and
containing the point (0, 2).

between the two points, and the lengths of the legs can be
calculated as differences between the coordinates. The
algebraic manifestation of the Pythagorean Theorem is the
formula for the distance, d, between the two points:
d=√(x2-x1)2+(y2-y1)2. Students can use the distance formula
to prove simple facts about configurations of points in the
plane.

holds using algebra to show the
relationships among the
coordinates.

HSG-GPE.B.5 Prove the
slope criteria for parallel
and perpendicular lines
and use them to solve
geometric problems (e.g.,
find the equation of a line
parallel or perpendicular to
a given line that passes
through a given point).

The relationship between the slopes of parallel and
perpendicular lines is a nice example of the interplay between
geometry and algebra.

● Recognize that the slopes of
parallel lines are equal, since
they are related by a
translation.

● Recognize that the slopes of
perpendicular linear are
negative reciprocals, since they
are related by a 90° rotation.

● Apply criteria of parallel and
perpendicular lines to solve
problems.

Distance formula, slope criterion
for parallel lines, slope criterion for
perpendicular lines

HSG-GPE.B.6 Find the point
on a directed line segment
between two given points
that partitions the segment
in a given ratio.

Once again, the relationship discussed in this standard can be
visualized as a transformation - in this case, a dilation.  For
example, suppose we want to find point D that divides the
directed segment from A to B in a 1:3 ratio.  Then triangle ADE
is a dilation of triangle ABC using a ¼ scale factor, since AB will
be 4 parts total, and the initial segment of 1 part serves as the
image.  Since AC=4 and BC=2, then AE=¼*4, and DE = ¼*2.
Thus, the coordinates of E will be (1+1,2) and D will be (1+1,
2+½).  This approach can be generalized algebraically.  Express
the ratio a:b as a/(a+b) to show the fraction of the segment,
which will be the scale factor from the whole segment to the
part from the initial point of the directed segment, which will
also be the center of dilation. To find the coordinates of the
image, multiply the scale factor by the directed distances in the
x and y directions, found by subtracting the endpoints of the
segment, and add the resulting distance to the initial endpoint,
the image point  will divide the directed segment as desired.

● Use dilations to find the
coordinates of a point that
divide a directed segment in a
given ratio.

Distance formula, slope criterion
for parallel lines, slope criterion for
perpendicular lines

HSG-GPE.B.7 Use
coordinates to compute

This standard is fairly self-evident.  For example, consider the

rectangle. Using the distance formula, AB=, and AD = =240
● Use the distance formula to

find relevant lengths and apply
Distance formula, slope criterion
for parallel lines, slope criterion for
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perimeters of polygons and
areas of triangles and
rectangles, e.g., using the
distance formula.

Thus, the perimeter will be 2(10. 10 + 2 10.) = 6 10
Likewise, the area will be .10 * 2 10 = 20

formulas for finding perimeter
and area of polygons whose
vertices are given using
coordinates.

● Decompose more complex
figures whose vertices are
given using coordinates into
familiar shapes that are easier
to work with.

perpendicular lines

UNIT 7: Coordinate Geometry (iM Geometry Unit 6)

CCSS
Standards #

Learning Targets: I can

Assessment
Strategy

SR-Selected Response
CR-Constructed Response

P-Performance
O-Observation (behavioral)

Lesson Progression and Connection to Math
Practices

Common Learning
Experiences and Assessments

HSG-CO.A.2
HSG-CO.A.5
HSG-SRT.B.5

What does it mean for an image to be congruent or similar? ● Lesson 1 connects ideas from several previous
units and extends them to the coordinate plane.
In grade 8, students applied the Pythagorean
Theorem to find the distance between two points
in a coordinate system. Here, students calculate
side lengths and angle measures, proving
triangles are congruent. Students also draw and
specify sequences of rigid transformations in the
plane.  The goal is to prepare students to see
transformations as functions using a new
coordinate transformation notation that they will
encounter in upcoming lessons. The notion of
using the Pythagorean Theorem to calculate
distances is a foundational idea that will reoccur
in several lessons.

● In lesson 2, students use coordinate
transformation notation such as (x, y) → (x+1,
y+2). This notation supports the understanding of

iM Lessons 1, 2, 3

● I can prove triangles are congruent using coordinates. (P)
● I can reflect, rotate, and translate figures in the

coordinate plane. (O)
● I can use coordinate transformation notation to take

points in the plane as inputs and give other points as
outputs. (CR)

● I can determine whether a transformation produces
congruent or similar images (or neither). (SR/CR)
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transformations as functions while also providing
a novel context to have students examine rigid
transformations, similarity transformations, and
transformations that do not fit any vocabulary
students have learned.

● The goal of lesson 3 is for students to describe
transformations in the coordinate plane, with a
focus on identifying transformations as producing
congruent or similar figures (or neither).
Students will need to write their own rules for
given transformations.

● MP2
● MP7

HSG-CO.A.1
HSG-GPE.A.1
HSG-GPE.B.4
HSA-SSE.A.2
HSA-SSE.B.3

How can I find the equation of a circle? ● In lesson 4, students repeatedly test whether
points are on a circle by finding the distance
between the points and the circle’s center.  This
lesson requires more algebraic fluency than the
previous lessons in this course, as do the next
several lessons. Depending on students’
familiarity and comfort with the algebra skills
involved, it might make sense to spend more
than one day on some lessons.

● In grade 6, students applied the distributive
property to produce equivalent expressions. In
lesson 5, students build on that, looking for
regularity in repeated reasoning to identify and
factor trinomials that are perfect squares.  Then,
students rewrite perfect square trinomials in
factored form to find a circle’s center. This will
lead to completing the square to identify a
circle’s radius and center in upcoming activities.

● In lesson 6, students complete the square to find
the center and radius of circles. First, they look at
a partially complete problem. They analyze
what’s already been done and decide what steps
must be taken to finish. Then, they execute the
process on their own with no scaffolding.

iM Lessons 4, 5, 6

● I can derive an equation for a circle in the coordinate
plane. (P)

● I understand how squared binomials relate to the
equation of a circle. (O)

● I can complete the square to find the center and radius
of a circle. (CR)
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● MP1
● MP7
● MP8

HSA-SSE.A.1.a
HSG-GPE.B.4
HSG-GPE.B.5
HSG-GPE.B.6
HSG-GPE.B.7
HSN-Q.A.1
HSG-CO.A.2
HSG-C.A.2
HSA-CED.A.2
HSA-REI.C.7

What can I learn from the structure of an equation or
graph?

● In grade 8, students used similar triangles to
explain why the slope m is the same between any
two distinct points on a non-vertical line in the
coordinate plane, and they derived the equation
y = mx + b for a line intercepting the vertical axis
at b. In lesson 9, students develop the
point-slope form of a linear equation: y - k = m(x
- h) . Students will be writing equations of lines in
the next several lessons, and intercepts will not
always be readily available. Point-slope form will
require the least algebraic manipulation and
allow students to focus on geometric properties.
Slope calculations are an important part of this
lesson.

● In previous courses, students studied slopes of
lines, and in previous units, students studied
parallel lines. In lesson 10, students connect
these ideas and prove that non-vertical parallel
lines have equal slopes. They begin class by
noticing the slopes of translated lines are equal
and recalling that translated lines are parallel.
Then they deconstruct a proof of the slope
criterion for parallel lines and explain each step.
In this process, they are taking a compact
mathematical statement and constructing a
viable argument (MP3) to communicate the ideas
more clearly to themselves and their peers. Once
students are convinced parallel lines have equal
slopes, they apply this theorem to write
equations and prove a quadrilateral is a
parallelogram.

● In previous courses, students studied slopes of
lines. In previous units, students studied
perpendicular lines. In lesson 11, students
connect these ideas and prove that non-vertical
and non-horizontal perpendicular lines have
slopes with opposite reciprocals—that is, that

iM Lessons 9, 10, 11, 12, 13, 14,
15

● I can use the definition of slope to write the
equation for a line in point-slope form. (CR)

● I can prove that the slopes of parallel lines are
equal. (CR)

● I can use slopes of parallel lines to solve problems.
(CR)

● I can prove that the slopes of perpendicular lines
are opposite reciprocals. (O)

● I can use slopes of perpendicular lines to solve
problems. (CR)

● I can gather information about a line and write its
equation. (CR)

● I can use a graph to find the intersection points of a
line and a circle. (CR)

● I can use coordinates of figures to prove geometric
theorems. (O)

● I can calculate the coordinates of a point on a line
segment that partitions the segment in a given
ratio. (CR)
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they have a product of -1. Students begin by
rotating a figure 90 degrees. Then they collect
data about the slopes of the perpendicular lines
in the original figure and the rotated image. They
use their data to make a conjecture about slopes
of perpendicular lines. Finally, they have an
opportunity to construct a viable argument
(MP3) by proving their conjecture is true for all
lines.

● In lesson 12, students have the opportunity to
attend to precision in thinking and language
(MP6) as they determine what information is
needed to graph a line and ask precise questions
to elicit that information. Then, they apply
concepts of parallel and perpendicular lines to
conclude that if two lines are both perpendicular
to the same line, they must be parallel.

● In lesson 13, students combine concepts of
geometry and algebra to find solutions to a
system of equations consisting of a linear and a
quadratic equation. Students begin by
considering the number of ways in which a circle
and a line can intersect. Then, they solve 2 simple
systems graphically, using algebraic methods to
verify their estimates of the solutions. Finally,
they write their own equations that meet certain
constraints.

● In lesson 14, students use coordinates to make
conjectures and prove simple geometric
theorems algebraically. They begin with some
informal reasoning in a “Which One Doesn’t
Belong” prompt. In the next activity, students use
slopes to classify a quadrilateral. Then, they use
inductive reasoning to observe a pattern and
make a conjecture which will be generalized in a
subsequent unit. Students have an opportunity
to attend to precision in mathematical language
(MP6) as they write and refine their conjectures.
At the end of the lesson, students critique each
other’s reasoning (MP3) about properties of the
quadrilaterals from the warm-up.
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● In lesson 15, students partition segments in given
ratios. They begin by calculating midpoints, then
attempt more difficult ratios in the subsequent
activities. They’re introduced to a weighted
average and asked to connect weighted averages
to segment partitioning. Finally, they link
segment partitioning to concepts of similarity
transformations from earlier units. In each case,
students are presented with a problem with little
direction and expected to make sense of the
problem and find a strategy on their own (MP1).

● MP1
● MP2
● MP3
● MP6

COMMON MISCONCEPTIONS
PRIOR KNOWLEDGE NEEDED TO

MASTER STANDARDS FOR THIS UNIT

ADVANCED STANDARDS FOR STUDENTS
WHO HAVE DEMONSTRATED PRIOR

MASTERY

OPPORTUNITIES FOR
STUDENT-DIRECTED LEARNING WITHIN

THE UNIT

● If students are stuck, suggest the
use of tracing paper.

● If students are stuck on finding
the measures of the angles,
suggest they look at their
reference chart for concepts
from a prior unit that can help.

● If students struggle to keep their
work organized, suggest they
create a table of inputs and
outputs, or create another
organizational structure that
works for them.

● If students suggest that figures
are congruent or similar simply
because they look that way, tell
them that they need to provide
more backing for their answer.

● 4.G.A.1
● 4.MD.C.5
● 4.G.A.2
● 6.EE.A.2
● 6.EE.A.3
● 6.EE.B.7
● 6.EE.C.9
● 6.RP.A.3
● 7.EE.A.1
● 7.EE.A.2
● 7.RP.A.1
● 8.EE.A.3
● 8.EE.A.4
● 8.EE.B.5
● 8.EE.B.6
● 8.EE.C.8
● 8.F.A.1
● 8.F.B.4
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What are some ways we can
verify that 2 figures are
congruent or similar? Remind
students that for triangles,
they’ve learned some shortcuts
that they can use here.

● If students struggle to write a
rule, ask them to start by writing
out the pattern they see in
words. For example, they may
write, “The x-coordinate stays
the same and the y-coordinate
doubles.” Then ask how they
could put those words into
coordinate transformation
notation.

● If students aren’t sure of the
definition of a trinomial, remind
them that a binomial is an
expression that has 2 terms.
How might that relate to a
trinomial?

● Students may struggle to decide
whether the coordinates of the
circles’ centers are positive or
negative. Encourage them to
rewrite the equation in the form
(x-h)2 + (y-k)2 =r2. Remind them
that we subtract the coordinates
of the center from the given
point (x,y) to get the distance
between the center and the
point.

● If students get stuck, suggest
that they look at the form for
the equation of a circle that’s on
their reference chart. Ask them
why that form is useful and how
it relates to what they’ve done
in recent activities.

● Students can look in their

● 8.F.B.5
● 8.G.A.1
● 8.G.A.2
● 8.G.A.3
● 8.G.B.8
● 8.SP.A.2
● 8.SP.A.3

Geometry and Statistics (2021)-Rechenberg/Cantin/Jacques

Return to Table of Contents

80



reference chart for ways to
prove a quadrilateral is a
parallelogram.

● If students aren’t sure how to
graph lines, remind them they
can use slope triangles or they
can find intercepts to help graph
the line. Ask how many points
are needed to draw the graph of
a line (just 2).

● Students may need to be
reminded that a product is the
result of multiplication.

● Some students may state that a
quadrilateral is a rectangle
simply because it looks like one.
Remind these students that we
need to back up our reasoning
with mathematics. Suggest
students review their reference
charts for definitions and
properties of rectangles.

● If students don’t remember the
term midpoint, remind them
that it is the point that partitions
the segment exactly in half.
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UNIT 8: Circles (iM Geometry, Unit 7)

Illustrative Mathematics Unit Access (Geometry, Unit 7)

Essential Questions:
● What relationships exist between lines, angles and circles?
● How can polygons and circles relate?
● How do we measure circles?

UNWRAPPED STANDARDS

Grade Level Standard Standard Progression
Concepts

(Big Ideas/ Understandings)
Academic Vocabulary

(Standard Based)

HSA-SSE.A.1 Interpret
expressions that represent
a quantity in terms of its
context.

The middle grades standards in Expressions and Equations
build a ramp from arithmetic expressions in elementary school
to more sophisticated work with algebraic expressions in high
school. As the complexity of expressions increases, students
continue to see them as being built out of basic operations;
they see expressions as sums of terms and products of factors.

In "Animal Populations'' students compare P + Q and 2P by
seeing 2P as P + P. They distinguish between (Q–P)/2 and Q –
P/2 by seeing the first as the quotient where the numerator is
a difference and the second as a difference where the second
term is a quotient. [This example] illustrates how students are
able to see complicated expressions as built out of simpler
ones.

● Explain, in their own words,
what factor, coefficient, term,
and like terms mean in the
context of expressions.

● Identify factors, coefficients,
different terms and like terms
in expressions.

● Identify individual parts of an
expression as a single entity to
make use of the structure of
the expression.

Coefficient, distributive property of
addition over multiplication,
equivalent expressions, equation,
exponent, expression, factor
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HSA-SSE.A.1.b Interpret
complicated expressions by
viewing one or more of
their parts as a single
entity. For example,
interpret P(1+r)n as the
product of P and a factor
not depending on P.

The middle grades standards in Expressions and Equations
build a ramp from arithmetic expressions in elementary school
to more sophisticated work with algebraic expressions in high
school. As the complexity of expressions increases, students
continue to see them as being built out of basic operations;
they see expressions as sums of terms and products of factors.

In "Animal Populations'' students compare P + Q and 2P by
seeing 2P as P + P. They distinguish between (Q–P)/2 and Q –
P/2 by seeing the first as the quotient where the numerator is
a difference and the second as a difference where the second
term is a quotient. [This example] illustrates how students are
able to see complicated expressions as built out of simpler
ones.

● Explain, in their own words,
what factor, coefficient, term,
and like terms mean in the
context of expressions.

● Identify factors, coefficients,
different terms and like terms
in expressions.

● Identify individual parts of an
expression as a single entity to
make use of the structure of
the expression.

Coefficient, distributive property of
addition over multiplication,
equivalent expressions, equation,
exponent, expression, factor
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HSA-CED.A.2 Create
equations in two or more
variables to represent
relationships between
quantities; graph equations
on coordinate axes with
labels and scales.

[Students use complex equations––including equations arising
from linear and quadratic expressions, and simple rational and
exponential expressions––to model] relationships between
quantities with equations in two variables.

All the standards in the Creating Equations group carry a
modeling star, denoting their connection with the Modeling
category in high school. This connotes not only an increase in
the complexity of the equations studied, but an upgrade of the
student’s ability in every part of the modeling cycle.

● Create an equation, inequality
or system to model a situation
with two variables.

● Choose correctly from among
linear functions, exponential
functions and others as
appropriate for modeling a
situation.

● Explain their reasoning in steps
when creating an equation,
inequality, or system of
equations or inequalities.

Constraints, linear equation,
quadratic equation, system of
equations

HSG-CO.C.9 Prove
theorems about lines and
angles. Theorems include:
vertical angles are
congruent; when a
transversal crosses parallel
lines, alternate interior
angles are congruent and
corresponding angles are
congruent; points on a
perpendicular bisector of a
line segment are exactly

These basic theorems build from basic understandings about
lines and angles, such as supplementary angles.

● Make and prove conjectures
about situations involving lines
and angles.

● Use transformations as a way
about those relationships.

Congruent, corresponding parts,
rigid motion, theorem
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those equidistant from the
segment’s endpoints.

HSG-CO.C.10
Prove theorems about
triangles. Theorems
include: measures of
interior angles of a triangle
sum to 180°; base angles of
isosceles triangles are
congruent; the segment
joining midpoints of two
sides of a triangle is
parallel to the third side
and half the length; the
medians of a triangle meet
at a point.

These theorems build on students' conjectures about the
relationships described in the standards.

● Transformations can be used to
Prove theorems about
triangles.

Interior angle of a triangle, Base
angle of an isosceles triangle,
Midpoint of a segment, Median of
a triangle, Theorem,

HSG-SRT.B.5
Use congruence and
similarity criteria for
triangles to solve problems
and to prove relationships
in geometric figures.

There is also another advantage of [the transformation]
approach to congruence and similarity. Because most of the
theorems in plane geometry before the introduction of
similarity depend only on the three triangle congruence
criteria, once these have been established, it is possible to
transition into the traditional way of proving theorems at this
point, without further use of basic rigid motions, if so desired.
The use of dilations to treat similarity can likewise be limited to
the initial stage if so desired.

● Develop facility in using
triangle congruence and
similarity to explain geometry
relationships.

● Continue to use geometric
transformations as a way to
visualize the relationships they
find.

criteria for triangle similarity,
similar figures, similarity
transformations
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HSG-SRT.C.8
Use trigonometric ratios
and the Pythagorean
Theorem to solve right
triangles in applied
problems.

● Represent applied problems
using right triangles.

● Identify relevant trigonometric
ratios and apply them to solve
problems.

criteria for triangle similarity,
similar figures, similarity
transformations, trigonometric
ratios

HSG-C.A.2 Identify and
describe relationships
among inscribed angles,
radii, and chords. Include
the relationship between
central, inscribed, and
circumscribed angles;
inscribed angles on a
diameter are right angles;
the radius of a circle is
perpendicular to the
tangent where the radius
intersects the circle.

This standard addresses a number of common theorems
involving circles and arcs. STudents will benefit from first
having an opportunity to explore various properties of circles
to make conjectures about how they are related and then to
justify why they are true.

● Explore various properties
related to circles.

● Form conjectures about the
relationships they find.

● Develop justifications for why
their conjectures work.

Arc measure, central angles, cord,
circumference, circumscribed,
circumscribed angle, incenter,
inscribed, inscribed angle, radius

HSG-C.A.3 Construct the
inscribed and
circumscribed circles of a
triangle, and prove

For this standard, students should be given an opportunity to
construct different centers of a triangle- including the incenter,
the circumcenter, the centroid and the circumcircle.

● Identify how to find the
incenter and circumcenter of a
triangle.

● Use the incenter and

Arc measure, central angles, cord,
circumference, circumscribed,
circumscribed angle, incenter,
inscribed, inscribed angle, radius
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properties of angles for a
quadrilateral inscribed in a
circle.

circumcenter to construct the
incircle and circumcircle of a
triangle.

● Recognize that the opposite
angles of a quadrilateral
inscribed in a circle are
supplementary and justify why
that is the case.

HSG-C.B.5 Derive using
similarity the fact that the
length of the arc
intercepted by an angle is
proportional to the radius,
and define the radian
measure of the angle as
the constant of
proportionality; derive the
formula for the area of a
sector.

The standard includes explorations of various measurements
of circles, building from arc measure, which is defined as the
measure of the central angle that includes an arc.

● Relate arc length and area of
sectors to the fraction of the
circle cut off by the
corresponding central angle.

● Develop and use general
formulas for arc length and
sector area.

● Recognize radian as an
alternate method to define the
measure of an angle based on
the arc it cuts off.

Arc, arc length, arc measure, sector

HSG-GMD.A.1 Give an
informal argument for the
formulas for the
circumference of a circle,
area of a circle, volume of a
cylinder, pyramid, and
cone. Use dissection
arguments, Cavalieri’s
principle, and informal
limit arguments.

Students should have seen the formulas in this standard in the
middle grades. In this standard, students are asked to justify
why these formulas hold.

● Consider why the various
formulas work, using drawings
and models as needed.

● Use similarity to define pi and
develop the formula for the
circumference of a circle.

● Use a limit argument to
develop the area of the circle.

● Use Cavalieri’s Principle to
explain why the formulas for
the volume of a cylinder,
pyramid, and cone work.

● Relate the volumes using
various solids with the same
dimensions.

Cavalieri’s Principle, Dissection

HSG-MG.A.3
Apply geometric methods
to solve design problems
(e.g., designing an object
or structure to satisfy

A wide range of problems might be addressed under this
standard, related to different standards from throughout this
conceptual category. Students’ focus should be designing a
solution that meets the constraints of a real-world context.

● Use geometry to model real
world situations in order to
design solutions to real world
problems.

● Justify the decision made to

Density
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physical constraints or
minimize cost; working
with typographic grid
systems based on ratios).

demonstrate that the resulting
design addresses the contexts.
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UNIT 8: Circles (iM Geometry, Unit 7)

CCSS
Standards #

Learning Targets: I can

Assessment
Strategy

SR-Selected Response
CR-Constructed Response

P-Performance
O-Observation (behavioral)

Lesson Progression and Connection to Math
Practices

Common Learning
Experiences and Assessments

HSG-C.A.2
HSG-SRT.B.5

What relationships exist between lines, angles and circles? ● Students are introduced to the vocabulary terms
chord (a segment whose endpoints are on a circle),
central angle (an angle formed by 2 rays whose
endpoints are the center of the same circle), and arc
(the portion of a circle between 2 endpoints) in the
first lesson in this unit.

● Then, students encounter inscribed angles in circles,
or angles formed by 2 chords which share an
endpoint. They develop the conjecture that the
measure of an inscribed angle is half the measure of
the central angle that defines the same arc. Then,
taking this conjecture as an assertion, they show that
2 intersecting chords and the segments joining
adjacent endpoints of the chords create similar
triangles.

● To finish this learning sequence, students construct a
line perpendicular to the radius of a circle that goes
through the point where the radius intersects the
circle. They prove that this line intersects the circle in
exactly 1 point. That is, the line is tangent to the
circle. Students also prove the converse: If a line is
tangent to a circle, it is perpendicular to the radius
drawn to the point of tangency.

iM Lessons 1, 2, 3

● I know what chords, arcs, and central angles are.
● I can use the relationship between central and inscribed

angles to calculate angle measures.
● I know that an inscribed angle is half the measure of the

central angle that defines the same arc.
● I can use the relationship between tangent lines and

radii to calculate angle measures.
● I know that a line tangent to a circle is perpendicular to

the radius drawn to the point of tangency.

● MP1, MP2

HSG-C.A.3
HSG-CO.C.10
HSG-CO.C.9,
HSG-SRT.B.5

How can polygons and circles relate? ● Students begin by exploring an outcome of the
Inscribed Angle Theorem in an analysis of cyclic
quadrilaterals. These are quadrilaterals that have a
circumscribed circle, or a circle that passes through

iM Lesson 4

● I can prove a theorem about opposite angles in
quadrilaterals inscribed in circles.
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each vertex of the quadrilateral.

● MP3, MP5

HSA-SSE.A.1.b
HSG-C.B.5
HSG-GMD.A.1
HSA-CED.A.2
HSA-SSE.A.1

How do we measure circles? ● Students start this learning sequence by investigating
circle sectors. A sector is a region of a circle enclosed
between 2 radii.

● In the next lesson, students work to find missing
information about a circle given a variety of inputs.
They start by looking for a central angle given an area
and radius, then move toward, for example,
calculating arc lengths given a sector area and a
central angle.

● Then, students experience a progression of learning
that will build to a definition of radians in a
subsequent lesson. The activities in this lesson build
intuition about the relationship between arc length
and central angle, without yet naming the arc length
to radius ratio as radian measure.

● Students begin by using the example of a circular
progress bar to make the observation that arc length
for a particular central angle is dependent on the
radius of the circle. Then, students analyze ratios in
dilated circles, recalling that all circles are similar.

● They also make initial observations about the
relationships between arc lengths, radii, and angles,
noting that the arc length to radius ratio appears to
be constant for the same angle measure across circles
of different sizes.

● In the next lesson, students prove that the length of
the arc intercepted by a central angle is proportional
to the radius of the circle. Then, they learn that the
ratio of arc length to radius is called the radian
measure of an angle. They use string to measure arc
length in terms of a circle’s radius, and connect the
results to the definition of radian angle
measurement.

● An understanding of radian measure will be
necessary in future courses when students extend the
domain of trigonometric functions using the unit

iM Lessons 8, 9, 10, 11, 12, 13, 14

● I can calculate lengths of arcs and areas of sectors in
circles.

● I can gather information about a sector to draw
conclusions about the entire circle.

● I know that when a circle is dilated, some ratios, like the
ratio of the circumference to the diameter, stay
constant.

● I know that the radian measure of an angle whose vertex
is the center of a circle is the ratio of the length of the
arc defined by the angle to the circle’s radius.

● I understand the relative sizes of angles measured in
radians.

● I can calculate the area of a sector whose central angle
measure is given in radians.

● I know that the radian measure of an angle can be
thought of as the slope of the line.
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circle.
● In the fourth lesson in this sequence, students

strengthen their understanding of the relationship
between radian and degree measures. They use
double number lines and proportional reasoning to
make connections between degrees and radians, then
develop their intuitive sense of radian measures by
shading sectors of circles with given radian measures.

● It’s more important that students build their intuition
around radian measurements than it is to develop a
formal algorithm to convert between radians and
degrees.

● In the final lesson of this sequence, students find
sector areas and arc lengths for central angles with
radian measure. They justify the formula for the area
of a sector, and they observe that radian measure
simplifies arc length calculations.

● MP8, MP1, MP7, MP2, MP6

COMMON MISCONCEPTIONS
PRIOR KNOWLEDGE NEEDED TO

MASTER STANDARDS FOR THIS UNIT

ADVANCED STANDARDS FOR STUDENTS
WHO HAVE DEMONSTRATED PRIOR

MASTERY

OPPORTUNITIES FOR
STUDENT-DIRECTED LEARNING WITHIN

THE UNIT

● Students may be confused about
the measure of an inscribed
angle.

● 6.EE.A.2
● 7.EE.A.1
● 7.EE.A.2
● 7.EE.B.4
● 7.G.A.1
● 7.G.B.4
● 7.G.B.5
● 7.G.B.6
● 7.RP.A.2
● 8.EE.C.8
● 8.G.A.5
● 8.G.B.6
● 8.G.B.7
● 8.G.C.9
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● 8.F.B.4
● 8.F.B.5
● 8.SP.A.2
● 8.SP.A.3
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Bristol Public Schools

Office of Teaching & Learning

Department Music

Department Philosophy The visual and performing arts are critical in the development of every child. In a diverse and ever changing society, the visual

and performing arts are integral in the consistency, appreciation, and creativity of tomorrow’s leaders. The fine arts are a

universal language, allowing students to learn unique skills and means of expression that contributes back to our society. We

believe visual and performing arts create lifelong learners harnessed with empathy and skills necessary to understand our past,

present and future world.

Course Instrumental Ensemble

Course Description for
Program of Studies

Instrumental ensemble is similar to band in that students perform music of varied styles in concert halls and different venues. This is a full
year course and can range in size from being a small band to a large concert band. Students will be required to participate in performances
throughout the school year.

Grade Level 9-12

Pre-requisites none

Credit (if applicable) 1.0



P indicates standard will be a priority for the unit; S indicates a supporting standard

District Learning Expectations and Standards

Creating

MU:Cr1.1 Generate and conceptualize artistic ideas

and work.
S

MU:Cr2.1 Organize and develop artistic ideas and

work.
S

MU:Cr3.1 Refine and complete artistic work. S

Performing

MU:Pr4.1 Select, analyze and interpret artistic work

for presentation.
P S S P P P

MU:Pr5.1 Develop and refine artistic techniques

and work for presentation.

MU:Pr6.1 Convey meaning through the

presentation of artistic work.
S S P P P S S

Responding



MU:Re7.1 Perceive and analyze artistic work. P S

MU:Re8.1 Interpret intent and meaning in artistic

work.
S

MU:Re9.1 Apply criteria to evaluate artistic work. S

Connecting

MU:Cn10.0 Synthesize and relate knowledge and

personal experiences to make art.
S

MU:Cn11.1 Relate artistic ideas and works with

societal, cultural and historical context to deepen

understanding.

S



UNIT ESSENTIAL QUESTIONS

● When is a performance judged ready to present? How do context and the manner in which the musical work is presented influence audience response?
● How do individuals choose music to experience?
● How do performers select repertoire?
● How does understanding the structure and context of musical works inform performance?
● How do performers interpret musical works?
● How does understanding the structure and context of the music influence a response?
● Through their use of elements and structures of music, creators and performers provide clues to their expressive intent.

UNIT ENDURING UNDERSTANDING

● Musicians judge performance based on criteria that vary across time, place, and cultures. The context and how a work is presented influences the
audience response.

● Individuals' selection of musical works is influenced by their interests, experiences, understandings, and purposes.
● Performers’ interest in and knowledge of musical works, understanding of their own technical skill, and the context for a performance influence the

selection of repertoire.
● Analyzing creators’ context and how they manipulate elements of music provides insight into their intent and informs performance.
● Performers make interpretive decisions based on their understanding of context and expressive intent.
● Response to music is informed by analyzing context (social, cultural, and historical) and how creators and performers manipulate the elements of music.
● How do we discern the musical creators’ and performers’ expressive intent?



UNIT 1: Scales quarter 1

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

MU:Pr4.2.
E.Hs
novice-

Demonstrate, using music
reading skills where appropriate,
how knowledge of formal
aspects in musical works inform
prepared or improvised
performances.

X
Content Knowledge Identifying and performing  a major scale

Identifying and performing a two-octave chromatic scale

X
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Prior Knowledge Needed To Master Standards For This Unit

Physical Skill Key signatures

X Product Development

Learning Behavior

MU:Pr6.1.
E.Hs
novice

Demonstrate attention to
technical accuracy and
expressive qualities in prepared
and improvised performances of
a varied repertoire of music

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

X Physical Skill

Product Development

Learning Behavior

Learning Targets

I CAN:

● Identify the Eb Major, G Major, D Major, and Two-Octave Chromatic.
● Read the Eb Major, G Major, D Major, and Two-Octave Chromatic.
● Perform the Eb Major, G Major, D Major, one octave ascending and descending,  and Two-Octave Chromatic. ascending and descending.



UNIT 2: Rhythm

UNWRAPPED STANDARDS

Standard Type of Standard Prior Knowledge Needed

MU:Pr7.2
E.Hs
novice-

Identify reasons for selecting
music based on characteristics
found in the music, connection
to interest, and purpose or
context.

X Content Knowledge Subdivision of beat, simple rhythms

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill

Product Development

Learning Behavior

MU:Pr6.1.
E.Hs
novice

Demonstrate attention to
technical accuracy and
expressive qualities in prepared
and improvised performances of
a varied repertoire of music

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

X Physical Skill

Product Development

Learning Behavior

Learning Targets

I CAN:

● Identify eighth note-two sixteenth, two-16th-eighth, quarter note triplets, beamed 32nd, 16th-8th-16th, duplet in the music
● Count eighth note two sixteenth rhythms,two-16th-eighth, quarter note triplets, beamed 32nd, 16th-8th-16th, duplet in the music
● Perform eighth note two sixteenth rhythms,two-16th-eighth, quarter note triplets, beamed 32nd, 16th-8th-16th, duplet in the music



UNIT 3: Tonguing and Stroke

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

MU:Pr4.2.
E.Hs
novice-

Demonstrate, using music
reading skills where appropriate,
how knowledge of formal
aspects in musical works inform
prepared or improvised
performances.

X
Content Knowledge sforzando, mordent, double tonguing

X
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Common Misconceptions

Physical Skill Difference between sfz and fp

X Product Development Prior Knowledge Needed To Master Standards For This Unit

Learning Behavior Basic dynamic, basic tonguing

MU:Pr6.1.
E.Hs
novice

Demonstrate attention to
technical accuracy and
expressive qualities in prepared
and improvised performances of
a varied repertoire of music

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

X Physical Skill

Product Development

Learning Behavior

MU:Pr4.1.
E.Hs
novice

Select varied repertoire to study
based on interest, music reading
skills (where appropriate), an
understanding of the structure of
the music, context, and the
technical skill of the individual
or ensemble.

X Content Knowledge

X
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill

X Product Development

Learning Behavior



MU:Pr4.3.
E.Hs
novice

Identify expressive qualities in a
varied repertoire of music that
can be demonstrated through
prepared and improvised
performances.

Content Knowledge

X
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill

Product Development

Learning Behavior

MU:Re7.2.
E.Hs
novice

Identify how knowledge of
context and the use of repetition,
similarities, and contrasts inform
the response to music.

X Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

X Physical Skill

Product Development

Learning Behavior

Learning Targets

I CAN:

● Identify sforzando, mordent, forte piano, double tonguing.
● Explain sforzando, mordent, forte piano, double tonguing.
● Demonstrate sforzando, mordent, forte piano, double tonguing on my instrument



UNIT 4: Intonation

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

U:Pr6.1.E.
Hs novice

Demonstrate attention to
technical accuracy and
expressive qualities in prepared
and improvised performances of
a varied repertoire of music

Content Knowledge Drone and pitch tendency

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

COMMON MISCONCEPTIONS

X Physical Skill When you put the fingers down the ‘correct’ note comes out

Product Development Prior Knowledge Needed To Master Standards For This Unit

Learning Behavior How to adjust sharp or flat, listening skills

Learning Targets

I CAN:

● Use a drone independently to identify basic tuning
● Use a drone independently to know whether the pitch is sharp, flat, or in tune.
● Adjust my instrument accordingly.
● Identify the pitch tendencies of my instrument
● Adjust to the pitch tendencies of my instrument within reason.



UNIT 5: Tempo

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

MU:Pr4.2.
E.Hs
novice

Demonstrate, using music
reading skills where appropriate,
how knowledge of formal
aspects in musical works inform
prepared or improvised
performances.

X Content Knowledge Largo, andante- moderato, vivace, presto, cesura, tempo primo,

X
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Prior Knowledge Needed To Master Standards For This Unit

Physical Skill Basic tempo markings, ability to follow a metronome

X Product Development

Learning Behavior

MU:Pr4.3.
E.Hs
novice

Identify expressive qualities in a
varied repertoire of music that
can be demonstrated through
prepared and improvised
performances

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

X Physical Skill

Product Development

Learning Behavior

MU:Re8.1.
E.Hs
novice

Identify interpretations of the
expressive intent and meaning of
musical works, referring to the
elements of music, contexts, and
(when appropriate) the setting of
the text.

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

X Physical Skill

Product Development

Learning Behavior

MU:Pr6.1.
E.Hs
novice

Demonstrate attention to
technical accuracy and
expressive qualities in prepared

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

X Physical Skill



and improvised performances of
a varied repertoire of music.

Product Development

Learning Behavior

Learning Targets

I CAN:

● Identify largo, andante-moderato, vivace, presto, cesura, Tempo Primo in the music.
● Define largo, andante-moderato, vivace, presto, cesura, Tempo Primo.
● Perform tempo changes by following a conductor.



UNIT 6: Time Signature

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

MU:Pr4.2.
E.Hs
novice

Demonstrate, using music
reading skills where appropriate,
how knowledge of formal
aspects in musical works inform
prepared or improvised
performances.

X Content Knowledge 6/4, 5/4, 7/8, 5/8, mixed meter, metric modulation

X
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Common Misconceptions

Physical Skill Where the beat is

X Product Development Prior Knowledge Needed To Master Standards For This Unit

Learning Behavior Basic time signatures, how a time signature works

Learning Target

I CAN:

● Identify 6/4, 5/4, 7/8, 5/8, mixed meter, metric modulation.
● Count basic rhythms in 6/4, 5/4, 7/8, 5/8, mixed meter, metric modulation.
● Perform simple melodies in 6/4, 5/4, 7/8, 5/8, mixed meter, metric modulation



UNIT 7: Rudiments

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

MU:Pr4.2.
E.Hs
novice

Demonstrate, using music
reading skills where appropriate,
how knowledge of formal
aspects in musical works inform
prepared or improvised
performances.

X

Content Knowledge 7 stroke rolls, 13 stroke rolls, flam accents, drag rudiments, and
lesson 25

X
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Common Misconceptions

Physical Skill Rolls are just fast sticking

X Product Development Prior Knowledge Needed To Master Standards For This Unit

Learning Behavior Basic rudiments, proper sticking

MU:Pr6.1.
E.Hs
novice

Demonstrate attention to
technical accuracy and
expressive qualities in prepared
and improvised performances of
a varied repertoire of music.

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

X Physical Skill

Product Development

Learning Behavior

Learning Targets

I CAN:

● Identify 7 stroke rolls, 13 stroke rolls, flam accents, drag rudiments, and lesson 25
● Read 7 stroke rolls, 13 stroke rolls, flam accents, drag rudiments, and lesson 25
● Perform 7 stroke rolls,13 stroke rolls, flam accents, drag rudiments, and lesson 25 in the context of the music.



UNIT 8: Identification in Text

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

MU:Pr4.2.
E.Hs
novice

Demonstrate, using music
reading skills where appropriate,
how knowledge of formal
aspects in musical works inform
prepared or improvised
performances.

X
Content Knowledge glissandos, falls, mute techniques and concert pitch in music

X
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Prior Knowledge Needed To Master Standards For This Unit

Physical Skill Key of instrument

X Product Development

Learning Behavior

MU:Pr6.1.
E.Hs
novice

Demonstrate attention to
technical accuracy and
expressive qualities in prepared
and improvised performances of
a varied repertoire of music.

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

X Physical Skill

Product Development

Learning Behavior

Learning Target

I CAN:

● Identify glissandos, falls, mute techniques and concert pitch in music.
● Read glissandos, falls, mute techniques and concert pitch in music.
● Perform using glissandos, falls, mute techniques and concert pitch in the context of the music.



Bristol Public Schools

Office of Teaching & Learning

Department Fine Arts

Department Philosophy The visual and performing arts are critical in the development of every child. In a diverse and ever changing society, the visual

and performing arts are integral in the consistency, appreciation, and creativity of tomorrow’s leaders. The fine arts are a

universal language, allowing students to learn unique skills and means of expression that contributes back to our society. We

believe visual and performing arts create lifelong learners harnessed with empathy and skills necessary to understand our past,

present and future world.

Course Intermediate Acting

Course Description for
Program of Studies

Students will learn the fundamentals of acting through improvisation, scene work, monologues, and large group
performances.

Grade Level 9-12

Pre-requisites none

Credit (if applicable) .5



P indicates standard will be a priority for the unit; S indicates a supporting standard

District Learning Expectations and Standards

Creating

TH:Cr1.1 Generate and conceptualize artistic ideas and work. S S

TH:Cr2.1 Organize and develop artistic ideas and work. S S P

TH:Cr3.1 Refine new work through play, drama processes and

theatre experiences using critical analysis and experimentation.
P P P P P

Performing

TH:Pr4.1 Select, analyze, and interpret artistic work for

presentation.
P S S P

TH:Pr5.1 Develop and refine artistic techniques and work for

presentation.
P P P P P P

TH:Pr6.1 Convey meaning through the presentation of artistic

work.
S P P



Respond

TH:Re7.1 Perceive and analyze artistic work. S

TH:Re8.1 Interpret intent and meaning in artistic work.

TH:Re9.1 Apply criteria to evaluate artistic work.

Connecting

TH:Cn10.1 Synthesize and relate knowledge and personal

experiences to make art.

TH:Cn11.1 Relate artistic ideas and works with societal, cultural,

and historical context to deepen understanding.

TH:Cn11.2 Relate artistic ideas and works with societal, cultural,

and historical context to deepen understanding.



UNIT ESSENTIAL QUESTIONS

● How do theatre artists transform and edit their initial ideas?
● What can I do to fully prepare a performance or technical design?
● Why are strong choices essential to interpreting a drama or theatre piece?
● What happens when theatre artists use their imaginations and/or learned theatre skills while engaging in creative exploration and inquiry?
● How, when, and why do theatre artists' choices change?
● What happens when theatre artists and audiences share a creative experience?
● How do theatre artists comprehend the essence of drama processes and theatre experiences?
● How can the same work of art communicate different messages to different people?

UNIT ENDURING UNDERSTANDING

● Theatre artists refine their work and practice their craft through rehearsal.
● Theatre artists develop personal processes and skills for a performance or design.
● Theatre artists make strong choices to effectively convey meaning.
● Theatre artists rely on intuition, curiosity, and critical inquiry.
● Theatre artists work to discover different ways of communicating meaning
● Theatre artists share and present stories, ideas, and envisioned worlds to explore the human experience.
● Theatre artists reflect to understand the impact of drama processes and theatre experiences.
● Theatre artists' interpretations of drama/theatre work are influenced by personal experiences and aesthetics.



UNIT 1: BUILDING INDIVIDUAL CREATIVITY

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Cr3.1.
HSI b.

Explore physical, vocal and
physiological choices to
develop a performance that is
believable, authentic, and
relevant to a drama/theatre
work

Content Knowledge Energy, connection, eye contact, association, acceptance,
continuation, environment, format, gibberish, narration, trust

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

x Physical Skill Common Misconceptions

x Product Development Improvisation is easy.
Playing a game is not an academic activity.

Learning Behavior

TH:Pr5.1.
HSI a.

Practice various acting
techniques to expand skills in
a rehearsal or drama/theatre
performance.

Content Knowledge Resources

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Improv Encyclopedia (improvencyclopedia.org), UCB Improv
Manual

x Physical Skill

x Product Development

Learning Behavior

Learning Targets

I CAN:

● Demonstrate appropriate physical and vocal warmups
● Express individual thoughts, feelings, and actions
● Utilize basic theater terminology



UNIT 2: ENSEMBLE ACTIVITIES

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Cr3.1.
HSI b.

Explore physical, vocal and
physiological choices to develop
a performance that is believable,
authentic, and relevant to a
drama/theatre work.

Content Knowledge Energy, connection, eye contact, association, acceptance,
continuation, environment, format, gibberish, narration, trust

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

x Physical Skill

x Product Development Common Misconceptions

Learning Behavior Improvisation is easy.
It doesn't help to have a relationship with your scene partner.
Playing a game is not an academic activity.TH:Pr5.1.

HSI a.
Practice various acting
techniques to expand skills in a
rehearsal or drama/theatre
performance.

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Resources

x Physical Skill Improv Encyclopedia (improvencyclopedia.org), UCB Improv
Manual

x Product Development

Learning Behavior

Learning Targets

I CAN:

● Express thoughts, feelings, and actions within a group
● Improvise in a structured setting as a group



UNIT 3: TECHNICAL SKILLS (Staging and Voice)

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Pr4.1.H
SI b.

Shape character choices using
given circumstances in a
drama/theatre work.

x Content Knowledge Up stage, Down Stage, Stage Right, Stage Left, Center Stage,
Proscenium, cyc, legs, traveler, main curtain, House Right, House Left,
apron, cheat out, raked, project, free voice, grounded sound, stage
whisper, back of house

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill Common Misconceptions

x Product Development I don't have to project to be heard. Projecting my voice for the
stage is the same as my regular speaking voice. Stage directions
are the same as house directions.

Learning Behavior

TH:Pr5.1.H
SI a.

Practice various acting
techniques to expand skills in a
rehearsal or drama/theatre
performance.

Content Knowledge Resources

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Improv Encyclopedia (improvencyclopedia.org)

x Physical Skill

x Product Development

Learning Behavior

LearningTargets

I CAN:
● Identify stage directions. (Upstage, Downstage, Stage Right, Stage Left)
● Project my voice so I can be heard on stage and off.
● Discern appropriate speaking volume in relation to character and circumstance.



UNIT 4: PANTOMIME

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Cr1.1.
HSII c.

Use personal experiences and
knowledge to develop a
character that is believable and
authentic in a drama/theatre
work.

Content Knowledge Nonverbal communication, mime, tableau, cross, gesture,
consistency, isolation, relaxation, exaggerated resistance, exaggerated
expression and gesture, rotation.Skill (Problem-Solving, Writing, Speaking, Listening,

Reasoning)

Physical Skill Prior Knowledge Needed

x Product Development Stage Directions, Basic Acting Choices, body awareness

Learning Behavior

TH:Cr2.1.
HSIII b.

Collaborate as a creative team to
discover artistic solutions and
make interpretive choices in a
devised or scripted
drama/theatre work.

Content Knowledge Common Misconceptions

x
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

It's easy to convey emotion without using your voice.
Pantomime is a very serious art form. Nonverbal
communication is second nature.Physical Skill

x Product Development

Learning Behavior

TH:Cr3.1.
HSI b.

Explore physical, vocal and
physiological choices to develop
a performance that is believable,
authentic, and relevant to a
drama/theatre work.

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

x Physical Skill

x Product Development

Learning Behavior

TH:Pr4.1.
HSII a.

Discover how unique choices
shape believable and sustainable
drama/ theatre work.

x Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)



Physical Skill

x Product Development

Learning Behavior

TH:Pr5.1.
HSII a.

Refine a range of acting skills to
build a believable and
sustainable drama/theatre
performance.

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

x Physical Skill

x Product Development

Learning Behavior

TH:Pr6.1.
HSII a.

Present a drama/theatre work
using creative processes that
shape the production for a
specific audience.

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

x Physical Skill

Product Development

Learning Behavior

Learning Targets

I CAN:

● Understand the basics of communication through movement
● Demonstrate my understanding of pantomime by performing simple actions
● Define beginning, middle, and end (establish, conflict, resolution)
● Create a storyline that has a beginning middle and end
● Use my body to portray emotion and character
● Create a story outline and develop that into a pantomime performance.
● Collaborate with my peers to discover artistic solutions and make interpretive choices in a devised or scripted drama/theatre work.
● Give constructive feedback to my peers based on the rubric
● Revise my work based on feedback from my teacher and peers and apply it to performance



UNIT 5: PARTNER ACTING

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Pr4.1.H
SII b.

Identify essential text
information, research from
various sources, and the
director’s concept that influence
character choices in a
drama/theatre work.

x Content Knowledge Script, act, scene, line, character, given circumstances,
objective, tactic, action, choices, character relationships, lines,
memorize, cheat out, upstage, downstage, stage right, stage left,
voice,

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill Prior Knowledge Needed

x Product Development Stage Directions, Voice Projection

Learning Behavior

TH:Pr5.1.H
SII a.

Refine a range of acting skills to
build a believable and
sustainable drama/theatre
performance.

Content Knowledge Common Misconceptions

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Memorizing lines is easy. Conveying meaning is easy.
Developing character choices is a simple task. I don't have to
practice. I don't need to discuss choices with my scene partner.x Physical Skill

x Product Development

Learning Behavior

TH:Pr6.1.H
SI a.

Perform a scripted
drama/theatre work for a specific
audience.

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

x Physical Skill

Product Development

Learning Behavior

TH:Re7.1.H
SI a.

Respond to what is seen, felt,
and heard in a drama/theatre

x Content Knowledge

x Skill (Problem-Solving, Writing, Speaking, Listening,



work to develop criteria for
artistic choices.

Reasoning)

Physical Skill

Product Development

Learning Behavior

Learning Targets

I CAN:

● Analyze my given character and their relationship to others and the story.
● Collaborate with the director, actors, and the playwright to implement stage blocking
● Use memorization techniques to memorize my lines for the performance
● Explore physical, vocal and physiological choices to develop a performance that is believable, authentic, and relevant to a drama/theatre work.
● Practice and refine my performance
● Finalize and perform the play for an audience.



UNIT 6:MONOLOGUES

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Cr3.1.H
SI b.

Explore physical, vocal and
physiological choices to develop
a performance that is believable,
authentic, and relevant to a
drama/theatre work.

Content Knowledge Script, act, scene, line, character, given circumstances,
objective, tactic, action, choices, character relationships, lines,
memorize, cheat out, upstage, downstage, stage right, stage left,
voice,

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

x Physical Skill Prior Knowledge Needed

x Product Development Stage Directions, Voice Projection

Learning Behavior

THPr4.1.HS
II a.

Discover how unique choices
shape believable and
sustainable drama/ theatre work.

x Content Knowledge Common Misconceptions

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Memorizing lines is easy. Conveying meaning is easy.
Developing character choices is a simple task. I don't have to
practice.Physical Skill

x Product Development

Learning Behavior

TH:Pr5.1.H
SII a.

Refine a range of acting skills to
build a believable and
sustainable drama/theatre
performance.

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

x Physical Skill

x Product Development

Learning Behavior

TH:Pr6.1.H
SI a.

Perform a scripted
drama/theatre work for a specific
audience.

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)



x Physical Skill

Product Development

Learning Behavior

TH:Re7.1.H
SI a.

Respond to what is seen, felt,
and heard in a drama/theatre
work to develop criteria for
artistic choices.

x Content Knowledge

x
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill

Product Development

Learning Behavior

Learning Targets

I CAN:

● Analyze my given character and their relationship to others and the story.
● Collaborate with the director, and the playwright to implement stage blocking
● Use memorization techniques to memorize my lines for the performance
● Explore physical, vocal and physiological choices to develop a performance that is believable, authentic, and relevant to a drama/theatre work.
● Practice and refine my performance
● Finalize and perform the play for an audience.



UNIT 7: ENSEMBLE ACTING

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Cr3.1.H
SI a.

Practice and revise a devised or
scripted drama/theatre work
using theatrical staging
conventions.

Content Knowledge Script, act, scene, line, character, given circumstances,
objective, tactic, action, choices, character relationships, lines,
memorize, cheat out, upstage, downstage, stage right, stage left,
voice,

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

x Physical Skill Prior Knowledge Needed

x Product Development Stage Directions, Voice Projection

Learning Behavior

TH:Cr2.1.H
SII b.

Cooperate as a creative team to
make interpretive choices for a
drama/theatre work.

Content Knowledge Common Misconceptions

x
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Memorizing lines is easy. Conveying meaning is easy.
Developing character choices is a simple task. I don't have to
practice.Physical Skill

x Product Development

Learning Behavior

TH:Pr4.1.H
SI a.

Examine how character
relationships assist in telling the
story of a drama/theatre work.

x Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill

x Product Development

Learning Behavior

TH:Pr5.1.H
SII a.

Refine a range of acting skills to
build a believable and

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)



sustainable drama/theatre
performance.

x Physical Skill

x Product Development

Learning Behavior

TH:Pr6.1.H
SI a.

Perform a scripted
drama/theatre work for a specific
audience.

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

x Physical Skill

Product Development

Learning Behavior

TH:Re7.1.H
SII a.

Demonstrate an understanding
of multiple interpretations of
artistic criteria and how each
might be used to influence future
artistic choices of a
drama/theatre work.

x Content Knowledge

x
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill

Product Development

Learning Behavior

THRe8.1.H
SI b.

Identify and compare cultural
perspectives and contexts that
may influence the evaluation of
a drama/theatre work.

x Content Knowledge

x
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill

Product Development

Learning Behavior

Learning Targets

I CAN:

● Analyze my given character and their relationship to others and the story.
● Collaborate with the director, actors, and the playwright to implement stage blocking



● Use memorization techniques to memorize my lines for the performance
● Explore physical, vocal and physiological choices to develop a performance that is believable, authentic, and relevant to a drama/theatre work.
● Practice and refine my performance
● Finalize and perform the play for an audience.



Bristol Public Schools

Office of Teaching & Learning

Department Fine Arts

Department Philosophy The visual and performing arts are critical in the development of every child. In a diverse and ever changing society, the visual

and performing arts are integral in the consistency, appreciation, and creativity of tomorrow’s leaders. The fine arts are a

universal language, allowing students to learn unique skills and means of expression that contributes back to our society. We

believe visual and performing arts create lifelong learners harnessed with empathy and skills necessary to understand our past,

present and future world.

Course Musical Theater

Course Description for
Program of Studies

Students will learn the basics of musical theater while creating and performing a showcase featuring production numbers from
musicals focused on a common theme.

Grade Level 9-12

Pre-requisites none

Credit (if applicable) .5



P indicates standard will be a priority for the unit; S indicates a supporting standard

District Learning Expectations and Standards

Creating

TH:Cr1.1 Generate and conceptualize artistic ideas and work. S P

TH:Cr2.1 Organize and develop artistic ideas and work. S P

TH:Cr3.1 Refine new work through play, drama processes and

theatre experiences using critical analysis and experimentation.
P P P P

Performing

TH:Pr4.1 Select, analyze, and interpret artistic work for

presentation.
P P P P

TH:Pr5.1 Develop and refine artistic techniques and work for

presentation.
P P P P P



TH:Pr6.1 Convey meaning through the presentation of artistic

work.
P

Respond

TH:Re7.1 Perceive and analyze artistic work.
P

TH:Re8.1 Interpret intent and meaning in artistic work.

TH:Re9.1 Apply criteria to evaluate artistic work.

Connecting

TH:Cn10.1 Synthesize and relate knowledge and personal

experiences to make art.

TH:Cn11.1 Relate artistic ideas and works with societal, cultural,

and historical context to deepen understanding.

TH:Cn11.2 Relate artistic ideas and works with societal, cultural,

and historical context to deepen understanding.
P



UNIT ESSENTIAL QUESTIONS

● What happens when theatre artists use their imaginations and/or learned theatre skills while engaging in creative exploration and inquiry?
● How, when, and why do theatre artists' choices change?
● How do theatre artists transform and edit their initial ideas?
● Why are strong choices essential to interpreting a drama or theatre piece?
● What can I do to fully prepare a performance or technical design?
● What happens when theatre artists and audiences share a creative experience?
● How do theatre artists comprehend the essence of drama processes and theatre experiences?
● How are the theatre artist's processes and the audience's perspectives impacted by analysis and synthesis?

UNIT ENDURING UNDERSTANDING

● Theatre artists refine their work and practice their craft through rehearsal.
● Theatre artists develop personal processes and skills for a performance or des.
● Theatre artists share and present stories, ideas, and envisioned worlds to explore the human experience.
● Theatre artists rely on intuition, curiosity, and critical inquiry.
● Theatre artists work to discover different ways of communicating meaning
● Theatre artists make strong choices to effectively convey meaning.
● Theatre artists develop personal processes and skills for a performance or design.
● Theatre artists reflect to understand the impact of drama processes and theatre experiences.
● Theatre artists apply criteria to investigate, explore, and assess drama and theatre work.



UNIT 1: BUILDING INDIVIDUAL CREATIVITY

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Cr3.1.
HSI b.

Explore physical, vocal and
physiological choices to
develop a performance that is
believable, authentic, and
relevant to a drama/theatre
work

Content Knowledge Energy, connection, eye contact, association, acceptance,
continuation, environment, format, gibberish, narration, trust

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

X Physical Skill Common Misconceptions

X Product Development Improvisation is easy.
Playing a game is not an academic activity.

Learning Behavior

TH:Pr5.1.
HSI a.

Practice various acting
techniques to expand skills in
a rehearsal or drama/theatre
performance.

Content Knowledge Resources

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Improv Encyclopedia (improvencyclopedia.org), UCB Improv
Manual

X Physical Skill

X Product Development

Learning Behavior

LEARNING TARGETS

I CAN:

● Demonstrate appropriate physical and vocal warmups
● Express thoughts, feelings, and actions through performance
● Utilize basic theater terminology



UNIT 2: ENSEMBLE ACTIVITIES

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Cr3.1.
HSI b.

Explore physical, vocal and
physiological choices to
develop a performance that is
believable, authentic, and
relevant to a drama/theatre
work.

Content Knowledge Energy, connection, eye contact, association, acceptance,
continuation, environment, format, gibberish, narration, trust

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

x Physical Skill

X Product Development Common Misconceptions

Learning Behavior Improvisation is easy.
It doesn't help to have a relationship with your scene partner.
Playing a game is not an academic activity.TH:Pr5.1.

HSI a.
Practice various acting
techniques to expand skills in
a rehearsal or drama/theatre
performance.

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Resources

X Physical Skill Improv Encyclopedia (improvencyclopedia.org), UCB Improv
Manual

X Product Development

Learning Behavior

Learning Targets

I CAN:

● Express thoughts and feelings with my words and actions with a partner or group.
● Improvise in a structured setting as a group.



UNIT 3: TECHNICAL SKILLS (Staging and Voice)

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Pr4.1.H
SI b.

Shape character choices using
given circumstances in a
drama/theatre work.

X Content Knowledge Up stage, Down Stage, Stage Right, Stage Left, Center Stage,
Proscenium, cyc, legs, traveler, main curtain, House Right, House Left,
apron, cheat out, raked, project, free voice, grounded sound, stage
whisper, back of house

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill Common Misconceptions

X Product Development I don't have to project to be heard. Projecting my voice for the
stage is the same as my regular speaking voice. Stage directions
are the same as house directions.

Learning Behavior

TH:Pr5.1.H
SI a.

Practice various acting
techniques to expand skills in a
rehearsal or drama/theatre
performance.

Content Knowledge Resources

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Improv Encyclopedia (improvencyclopedia.org)

X Physical Skill

X Product Development

Learning Behavior

Learning Targets

I CAN:

● Identify stage directions. (Upstage, Downstage, Stage Right, Stage Left)
● Project my voice so I can be heard on stage and off.
● Discern appropriate speaking volume.



UNIT 4: AUDITION SKILLS

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Pr4.1.
HSI a.

Examine how character
relationships assist in telling
the story of a drama/theatre
work. b. Shape character
choices using given
circumstances in a
drama/theatre work

X Content Knowledge Objective, Tactic, Action, Choices, character relationships, lines,
memorize.

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill Prior Knowledge Needed

X Product Development Stage Directions, Voice Projection.

Learning Behavior

TH:Pr5.1.
HSI a.

Practice various acting
techniques to expand skills in
a rehearsal or drama/theatre
performance

Content Knowledge Common Misconceptions

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

I don't have to memorize the material. It's easy to memorize
the material. I can add acting choices without memorizing the
material. Acting is second nature and doesn't need to be
practiced.

X Physical Skill

X Product Development

Learning Behavior

TH:Pr6.1.
HSI a.

Perform a scripted
drama/theatre work for a
specific audience.

Content Knowledge Resources

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Assorted sheet music, vocal accompaniment tracks

X Physical Skill

Product Development

Learning Behavior

Learning Targets



I CAN:

● Analyze myself including my physical, emotional, vocal range and special talents/skills
● Connect my self reflection to a character in a musical and how it shapes the character
● Select a musical theater song that relates to me
● Create a clean copy of my selected song
● Understand and identify objectives and actions/tactics within my chosen monologue and apply it to my performance
● Understand and identify musical elements and vocal choices to further my character development and apply it to performance
● Refine and perform my song for an audience

UNIT 5: SHOWCASE DEVELOPMENT

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Cr1.1.
HSI a.

Apply basic research to
construct ideas about the
visual composition of a
drama/theatre work.

Content Knowledge Script, act, scene, line, character, given circumstances,
objective, tactic, action, choices, character relationships, lines,
memorize, cheat out, upstage, downstage, stage right, stage left,
voice, head voice, chest voice, diction, annunciation, theme, jazz age,
golden age, contemporary, current.

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill Prior Knowledge Needed

X Product Development Vocal Technique, Theater Roles, Body Awareness

Learning Behavior

TH:Cr2.1.
HSI b.

Investigate the collaborative
nature of the actor, director,
playwright, and designers
and explore their
interdependent roles in a
drama/theatre work.

Content Knowledge Common Misconceptions

X
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Finding thematically appropriate music is hard. Finding
thematically appropriate music is easy.

Physical Skill

X Product Development

Learning Behavior



TH:Cr3.1.
HSI a. b.

Practice and revise a devised
or scripted drama/theatre
work using theatrical staging
conventions.

Explore physical, vocal and
physiological choices to
develop a performance that is
believable, authentic, and
relevant to a drama/theatre
work.

Content Knowledge Resources

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Assorted scripts, Musical selections, video clips, theater
critiques, and production websites.

X Physical Skill

X Product Development

Learning Behavior

TH:Pr4.1.
HSI a. b.

Examine how character
relationships assist in telling
the story of a drama/theatre
work.

Shape character choices
using given circumstances in
a drama/theatre work.

X Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill

X Product Development

Learning Behavior

TH:Cn11.2
.HSI a. b.

Research how other theatre
artists apply creative
processes to tell stories in a
devised or scripted
drama/theatre work, using
theatre research methods.

Use basic theatre research
methods to better understand
the social and cultural
background of a
drama/theatre work.

Content Knowledge

X
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill

Product Development

X

Learning Behavior



Learning Targets

I CAN:

● Reflect on my interests and passions to identify themes in musical theater I can relate to
● Research songs and scenes that will fit the theme i've chosen
● Present my ideas to my peers and teacher in an organized and supportive manner.
● Collaborate with my peers to organize selections for our end of year showcase
● Research musical theater songs and characters to find songs that fit the theme of our showcase and abilities of the class.



UNIT 6: REHEARSAL / PERFORMANCE

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Cr2.1.
HSI b.

Investigate the collaborative
nature of the actor, director,
playwright, and designers
and explore their
interdependent roles in a
drama/theatre work.

Content Knowledge Script, act, scene, character, given circumstances,
objective, tactic, action, choices, character relationships, voice, head
voice, chest voice, diction, annunciation, theme, chorus, belting,
legit, choreography.

X
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill

X Product Development

Learning Behavior

TH:Cr3.1.
HSI a. b.

Practice and revise a devised
or scripted drama/theatre
work using theatrical staging
conventions.

Explore physical, vocal and
physiological choices to
develop a performance that is
believable, authentic, and
relevant to a drama/theatre
work.

Content Knowledge Prior Knowledge Needed

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Stage directions, voice projection, basic singing technique

X Physical Skill

X Product Development Common Misconceptions

Learning Behavior Memorizing lines is easy. Conveying meaning is easy.
Developing character choices is a simple task. I don't have to
practice.

TH:Pr4.1.
HSI a. b.

Examine how character
relationships assist in telling
the story of a drama/theatre
work.

X Content Knowledge Resources

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Assorted sheet music, vocal accompaniment tracks,
accompanist, production elements (set, costumes, lights,
sound).Physical Skill



Shape character choices
using given circumstances in
a drama/theatre work.

X Product Development

Learning Behavior

TH:Pr5.1.
HSI a.

Practice various acting
techniques to expand skills in
a rehearsal or drama/theatre
performance.

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

X Physical Skill

X Product Development

Learning Behavior

TH:Pr6.1.
HSI a.

Perform a scripted
drama/theatre work for a
specific audience.

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

X Physical Skill

Product Development

Learning Behavior

Learning Targets

I CAN:

● Analyze my given character and their relationship to others and the story.
● Collaborate with the director, actors, and the playwright to implement stage blocking
● Use memorization techniques to memorize my lines and music for the performance
● Explore physical, vocal and physiological choices to develop a performance that is believable, authentic, and relevant to a drama/theatre work.
● Practice and refine my performance
● Finalize and perform the play for an audience.



UNIT 7: RESPOND AND REFLECT

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Re7.1.
HSI a.

Respond to what is seen, felt,
and heard in a drama/theatre
work to develop criteria for
artistic choices.

X Content Knowledge Choices, focus, ensemble, performance, memorization, blocking,
choreography, physicality, confidence, volume, heard, understood,
inflection, critique.X

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill Prior Knowledge Needed

Product Development Stage directions, voice projection, basic singing technique

Learning Behavior

TH:Re9.1.
HSI a.b.c.

Examine a drama/ theatre
work using supporting
evidence and criteria, while
considering art forms, history,
culture, and other disciplines.

Consider the aesthetics of the
production elements in a
drama/theatre work.

Formulate a deeper
understanding and
appreciation of a drama/
theatre work by considering
its specific purpose or
intended audience.

X Content Knowledge Common Misconceptions

X
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Self reflection is not productive. It's easy to give thoughtful and
constructive feedback.

Physical Skill Resources

Product Development Theater reviews, performance rubric, recording of production.

X

Learning Behavior

Learning Targets



I CAN:

● Examine a drama/ theatre work using supporting evidence and criteria, while considering art forms, history, culture, and other disciplines
against a rubric

● Respond to our performance using our success criteria



Bristol Public Schools

Office of Teaching & Learning

Department Fine Arts

Department Philosophy The visual and performing arts are critical in the development of every child. In a diverse and ever changing society, the visual

and performing arts are integral in the consistency, appreciation, and creativity of tomorrow’s leaders. The fine arts are a

universal language, allowing students to learn unique skills and means of expression that contributes back to our society. We

believe visual and performing arts create lifelong learners harnessed with empathy and skills necessary to understand our past,

present and future world.

Course Physical Theater And Movement

Course Description for
Program of Studies

Through movement, students will learn how their bodies can be used to express meaning, emotion and character. Students
will learn fundamentals of stage combat, and about stock characters through the study of commedia dell'arte.

Grade Level 9-12

Pre-requisites none

Credit (if applicable) .5



P indicates standard will be a priority for the unit; S indicates a supporting standard

District Learning Expectations and Standards

Creating

TH:Cr1.1 Generate and conceptualize artistic ideas and work. P

TH:Cr2.1 Organize and develop artistic ideas and work. P P

TH:Cr3.1 Refine new work through play, drama processes and

theatre experiences using critical analysis and experimentation.
P P P P

Performing

TH:Pr4.1 Select, analyze, and interpret artistic work for

presentation.
P P

TH:Pr5.1 Develop and refine artistic techniques and work for

presentation.
P P P P

TH:Pr6.1 Convey meaning through the presentation of artistic

work.

Respond

TH:Re7.1 Perceive and analyze artistic work. P P P



TH:Re8.1 Interpret intent and meaning in artistic work.

TH:Re9.1 Apply criteria to evaluate artistic work. P

Connecting

TH:Cn10.1 Synthesize and relate knowledge and personal

experiences to make art.

TH:Cn11.1 Relate artistic ideas and works with societal, cultural,

and historical context to deepen understanding.

TH:Cn11.2 Relate artistic ideas and works with societal, cultural,

and historical context to deepen understanding.



UNIT ESSENTIAL QUESTIONS

● How do theatre artists transform and edit their initial ideas?
● Why are strong choices essential to interpreting a drama or theatre piece?
● What can I do to fully prepare a performance or technical design?
● How do theatre artists comprehend the essence of drama processes and theatre experiences?
● How, when, and why do theatre artists' choices change?
● What happens when theatre artists use their imaginations and/or learned theatre skills while engaging in creative exploration and inquiry?
● How, when, and why do theatre artists' choices change?

UNIT ENDURING UNDERSTANDING

● Theatre artists refine their work and practice their craft through rehearsal.
● Theatre artists make strong choices to effectively convey meaning.
● Theatre artists develop personal processes and skills for a performance or design.
● Theatre artists reflect to understand the impact of drama processes and theatre experiences.
● Theatre artists rely on intuition, curiosity, and critical inquiry.
● Theatre artists work to discover different ways of communicating meaning



UNIT 1: PHYSICAL AWARENESS

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Cr3.1.
HSI b.

Explore physical, vocal and
physiological choices to
develop a performance that is
believable, authentic, and
relevant to a drama/theatre
work.

Content Knowledge Head, heart, and groin centers, nonverbal communication, mime,
tableau, cross, gesture, consistency, isolation, relaxation, exaggerated
resistance, exaggerated expression and gesture, rotation.Skill (Problem-Solving, Writing, Speaking, Listening,

Reasoning)

x Physical Skill Prior Knowledge Needed

x Product Development None

Learning Behavior

TH:Pr4.1.
HSI b.

Shape character choices
using given circumstances in
a drama/theatre work.

x Content Knowledge Common Misconceptions

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

I am already fully aware of my body. I don't need to practice
using my body to convey emotion, because I do it all the time.

Physical Skill

x Product Development

Learning Behavior

TH:Pr5.1.
HSI a.

Practice various acting
techniques to expand skills in
a rehearsal or drama/theatre
performance.

Content Knowledge Resources

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Improv encyclopedia

x Physical Skill

x Product Development

Learning Behavior

TH:Re7.1.
HSI a.

Respond to what is seen, felt,
and heard in a drama/theatre

x Content Knowledge

x
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)



work to develop criteria for
artistic choices.

Physical Skill

Product Development

Learning Behavior

Learning Targets

I CAN:

● Safely move my body in various ways when directed to (hopping, skipping, running, giant/baby steps, etc)
● Identify large muscle groups utilized in movement (Deltoids, Pectorals, Biceps, Glutes, Quads, calves, abdominals, etc)
● Observe others movements, and incorporate their gestures into my own performance.
● Explore physical, and physiological choices to develop a performance that is believable, authentic, and relevant to a drama/theater work.
● Discuss how age affects movement, and incorporate these changes into my own performance
● Physically use props in a natural, and effective manner



UNIT 2: VIEWPOINTS

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Cr3.1.
HSI b.

Explore physical, vocal and
physiological choices to
develop a performance that is
believable, authentic, and
relevant to a drama/theatre
work.

Content Knowledge Space, shape, time, emotion, movement, story, Spatial Relationship,
Kinesthetic Response, Shape, Gesture, Repetition, Architecture,
Tempo, Duration, Topography, Pitch, Dynamic,
Acceleration/Deceleration, Silence, Timbre.

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

x Physical Skill Prior Knowledge Needed

x Product Development None

Learning Behavior

TH:Pr5.1.
HSI a.

Practice various acting
techniques to expand skills in
a rehearsal or drama/theatre
performance.

Content Knowledge Common Misconceptions

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Studying spatial awareness is not important. Studying
movements through space and time is not helpful. Viewpoints
practice is just walking around a room.x Physical Skill

x Product Development

Learning Behavior

TH:Re7.1.
HSI a.

Respond to what is seen, felt,
and heard in a drama/theatre
work to develop criteria for
artistic choices.

x Content Knowledge Resources

x
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

The  Viewpoints Book

Physical Skill

Product Development

Learning Behavior



Learning Targets

I CAN:

● Demonstrate an awareness of myself and others in the acting space
● Identify the different viewpoints (Tempo, Duration, Kinesthetic Response, Repetition, Shape, Gesture, Architecture, Spatial Relationship and

Topography)
● Move safely through an acting space while exploring my spacial relationship to others
● Investigate the physical nature of my environment.
● Move my body within the given parameters my teacher has set
● Utilize both sharp and soft focus



UNIT 3: STAGE COMBAT

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Cr3.1.
HSI b.

Explore physical, vocal and
physiological choices to
develop a performance that is
believable, authentic, and
relevant to a drama/theatre
work.

Content Knowledge Attacker, victim, distance, cue, reaction-action, center line, eye
contact, avoidance, block, break fall, choke hold, contact strike, duck,
elbow attack, expulsion, fall, hair pull, kick, knap, knee attack, lock,
non-contact strike, punch, roll, slap, throw,  trap,

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

x Physical Skill Prior Knowledge Needed

x Product Development Body Awareness

Learning Behavior

TH:Pr5.1.
HSI a.

Practice various acting
techniques to expand skills in
a rehearsal or drama/theatre
performance.

Content Knowledge Common Misconceptions

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

I can go full speed when pretending to attack. Stage combat is
easy. There's not a lot of rules in stage combat.

x Physical Skill

x Product Development

Learning Behavior

TH:Re7.1.
HSI a.

Respond to what is seen, felt,
and heard in a drama/theatre
work to develop criteria for
artistic choices.

x Content Knowledge Resources

x
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

The Stage Combat Handbook, possible visiting clinician
(pathway partnership), tumbling mats

Physical Skill

Product Development

Learning Behavior



Learning Targets

I CAN:

● Be physically safe when interacting with my peers and teachers
● Safely execute stage combat choreography.
● Safely execute a stage combat fall
● Safely execute stage combat breaking away, and choking
● Safely execute stage combat punches and kicks
● Respect my scene partners' space and body using language of consent.
● Safely use props to execute stage combat choreography.
● Safely execute stage combat at various speeds
● Practice stage combat choreography with my partner(s)



UNIT 4: COMMEDIA dell’ ARTE

UNWRAPPED STANDARDS

Standard Type of Standard Concepts and Disciplinary-Specific Vocabulary

TH:Cr1.1.
HSI a.

Apply basic research to
construct ideas about the
visual composition of a
drama/theatre work.

Content Knowledge Stock characters, minimalist set, improvisation, physical theater,
masks, acrobatics, lazzi, timing, focus, conflict, en travesti,
innamorati, intermezzo, irony, monimbanchi, parti ridicole, prima
donna, servetta, vecci, zanni,

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill Prior Knowledge Needed

x Product Development None

Learning Behavior

TH:Cr2.1.
HSI a.

Explore the function of history
and culture in the
development of a dramatic
concept through a critical
analysis of original ideas in a
drama/theatre work.

Content Knowledge Common Misconceptions

x
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Commedia Dell'Arte is a dead art form. Commedia Dell'arte is
not relatable.

Physical Skill

x Product Development

Learning Behavior

TH:Cr3.1.
HSI a.

Practice and revise a devised
or scripted drama/theatre
work using theatrical staging
conventions. b. Explore
physical, vocal and
physiological choices to
develop a performance that is
believable, authentic, and
relevant to a drama/theatre
work.

Content Knowledge Resources

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Masks (supplies to make masks), assorted Commedia scripts
(Moliere, etc),

x Physical Skill

x Product Development

Learning Behavior



TH:Pr4.1.
HSI a.

Examine how character
relationships assist in telling
the story of a drama/theatre
work. b. Shape character
choices using given
circumstances in a
drama/theatre work.

x Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill

x Product Development

Learning Behavior

TH:Pr5.1.
HSI a.

Practice various acting
techniques to expand skills in
a rehearsal or drama/theatre
performance.

Content Knowledge

Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

x Physical Skill

x Product Development

Learning Behavior

THRe9.1.
HSI b. c.

Consider the aesthetics of the
production elements in a
drama/theatre work.

Formulate a deeper
understanding and
appreciation of a drama/
theatre work by considering
its specific purpose or
intended audience.

x Content Knowledge

x
Skill (Problem-Solving, Writing, Speaking, Listening,
Reasoning)

Physical Skill

Product Development

x

Learning Behavior

Learning Targets

I CAN:

● Explain the different Commedia dell’Arte character tropes
● Inform my movement based on the Commedia dell’Arte character tropes
● Create a mask that is well researched taking into consideration status, power, and animal like nature.



● Collaborate with my peers to improvise an outlined scene while adhering to my assigned commedia character.
● Find examples of Commedia dell’Arte Character tropes in modern works



EXISTING POLICY

5132

Policy

Students

Dress and Grooming

The Board of Education encourages students to dress in clothing appropriate to the school situation. The primary 
responsibility for a student's attire resides with the student and their parent(s) or guardian(s). The District is 
responsible for seeing that student attire does not interfere with the health or safety of any student, that student 
attire does not contribute to a hostile or intimidating atmosphere for any student and that dress code enforcement 
does not increase marginalization or suppression of any group based on race, sex, gender identity, gender 
expression, sexual orientation, ethnicity, religion, cultural observance or body type/size.

The administration is encouraged to establish any needed regulations consistent with this policy through 
cooperative planning with staff, students and parents.

(cf. 5132.1 - Uniforms: Dress & Grooming)
(cf. 5145.4 - Nondiscrimination)
(cf. 5145.5 - Sexual Harassment)
(cf. 5145.511 - Sexual Abuse Prevention and Education Program)
(cf. 5145.53 - Transgender and Non-Conforming Youth)

Legal Reference:  Connecticut General Statutes
10-221 Boards of education to prescribe rules

Policy Adopted:  March 1, 1995
Policy Revised:  December 2, 1998
August 8, 2001
August 17, 2005
June 2, 2021
BRISTOL PUBLIC SCHOOLS
Bristol, Connecticut

Regulation

Students

Dress and Grooming

Items that are specifically prohibited under this policy include but are not limited to the following:

1.  Shoes, boots or sneakers which mark the floor or have wheels.
2.  "See through" style and/or mesh style shirts or blouses, midriff tops, backless tops, halter-tops or 
tank tops.
3.  Flip-flops or thong style sandals at the elementary level.
4.  Underwear worn as outerwear, including sleepwear.
5.  Jackets, coats or boots normally worn as outerwear.
6.  Hats, caps bandannas or headgear except those worn to established religious customs.
7.  Short shorts and cutoffs.
8.  Face coverings
9.  Sunglasses



10.  Any article of clothing (including jackets, shorts, hats and bandannas), jewelry or other items which 
is identifiable as a known symbol of gang membership or affiliation.
At the secondary level (6 - 12) clothing which is worn in physical education shall not be worn in other classes or 
parts of the school nor shall clothing worn in regular classes be worn in physical education.  Physical education 
teachers will specify the kind of clothing appropriate for their activity.

Approved coverings worn as part of a student's religious practice or belief shall not be prohibited under this 
policy. Nothing in this policy shall be construed to prohibit protective hairstyles. "Protective hairstyles" includes, 
but is not limited to, wigs, head-wraps and hairstyles such as individual braids, cornrows, locs, twists, Bantu knots, 
afros and afro puffs.

Appeal Process

Students or parents may appeal student, faculty or administrative decisions, except suspension which are applied 
to them or their child by first discussing it with the person(s) who made the

decision.  Any further appeal must be made in writing to the principal and the appeal must demonstrate:

Regulation

This administrative regulation provides guidance to schools regarding the implementation of Student Dress and 
Grooming Policy #5132.

Definitions

1.  Attire: Clothing, including outerwear, headwear, accessories such as wallets, backpacks, hats, 
scarves or jewelry, shoes, etc.
2.  Grooming: Makeup, tattoos, and hair style.
3.  Dress Code: A set of parameters determined by the District that describes standards for student 
attire and grooming.
4. Disruption to the School Day: The building administrator or designee has discretion to determine 
behavior or attire that constitutes a disruption.
1.  Minimum Safe Attire: Student attire and grooming must permit the student to participate in learning without 
posing a risk to the health or safety of themselves or any student or school personnel.

a.  Students must wear clothing including both a shirt with pants or skirt, or the equivalent (dresses, 
leggings, yoga pants, shorts, sweatpants). Pajama bottoms are not permissible.
b. ALL clothing must cover undergarments.
c.  Tops/Dresses:
•  Shirts and dresses must have fabric in the front, back and on the sides (under the arms).
•  Allowing for styles, the midriff may not be exposed above the belly button when the student is 
standing in a relaxed position.
•  No strapless/halter/tube tops.
•  Tank tops must cover undergarments 
d.  Fabric covering breasts, genitals, and buttocks must be opaque.
e. At the HS level, hats, other headwear and hoodies are permitted as follows:  Hats and other 
headwear must allow the face and ears to be visible to staff and not interfere with the line of sight of any 
student or staff. Hoodies must allow the face and ears to be visible to school staff.
f. Shoes which are safe and appropriate for weather, course assignments, athletic and other conditions. 
Flip-flops, slides or thong style sandals at the elementary school or in spaces at any level that pose a 
safety issue (ie - science/tech labs, gym, etc.) are not permitted.  Slippers are not allowed to be worn at 
any level.
g.  Clothing must be safe for all scheduled classroom activities, including physical education, science 
labs, shops and other activities where unique hazards exist. Specialized courses may require 
specialized attire, such as sports uniforms or safety gear. Requirements will be communicated in course 



syllabi provided by the teacher.
h. Ripped jeans are acceptable but not above the mid-thigh unless sliders/leggings are worn 
underneath. No undergarments should be visible through the jeans.
I. Sunglasses are not permitted
2.  All District students are expected to comply with the requirements of regulations detailed below:

a.  Clothing/grooming may not depict, advertise or advocate the use of alcohol, tobacco, marijuana or 
other controlled substances.
b.  Clothing/grooming may not depict pornography, nudity or sexual acts.
c.  Clothing/grooming may not use or depict hate speech targeting groups based on race, ethnicity, 
gender, sexual orientation, gender identity, religious affiliation or any other protected classification.
d.  Clothing/grooming, including gang identifiers, must not pose a threat to the health or safety of any 
other student or staff.
e.  Enforcement must accommodate clothing worn by students as an expression of sincerely held 
religious beliefs (head scarves, for example) and worn by students with disabilities (protective helmets, 
for example).
f. Approved coverings worn as part of a student's religious practice or belief shall not be prohibited 
under this policy. Nothing in this policy shall be construed to prohibit protective hairstyles. "Protective 
hairstyles" includes, but is not limited to, wigs, head-wraps and hairstyles such as individual braids, 
cornrows, locs, twists, Bantu knots, afros and afro puffs.
3. Parent Responsibility: Board Policy #5132 provides: "The responsibility for the dress and grooming of a 
student rests primarily with the student and his or her parents or guardians." Parents or guardians are responsible 
for ensuring student compliance with the school dress code.

4. Student Responsibility: All students at all schools are responsible for complying with the district dress code 
during school hours and school activities.

5.  Staff Responsibility: To equitably enforce the District dress code, teachers, administrators and all school staff 
must be notified of the policy at the beginning of the school year with a refresher in early spring in regards to its 
purpose and spirit, and how to enforce it without shaming students or disproportionately impacting certain student 
groups. Staff should be guided by the dress code policy and follow the letter and spirit of the District dress code.

6. Enforcement: When a school staff member or school administrator discusses a dress or grooming violation 
with a student, it is recommended that another adult should be present and at least one of the two adults should be 
the same sex as the student. Unless there is an immediate concern, a student should not be spoken to about a dress 
code violation in front of other students.

Enforcement is to be consistent with a school's overall discipline plan. Violations should be treated as minor on 
the continuum of school rule violations. No student is to be disproportionately affected by dress code enforcement 
because of gender, race, body size or body maturity.

With written approval from the Office of Superintendent, Dressing and Grooming Regulations can be temporarily 
suspended (pajama day, decorate a hat day, etc).

Appeal Process

Students or parents may appeal student, faculty or administrative decisions, except suspension which are applied 
to them or their child by first discussing it with the person(s) who made the decision.  Any further appeal must be 
made in writing to the principal and the appeal must demonstrate:

1.  A rule being unfairly applied or
2.  A violation or misinterpretation of a policy or rule.
The principal will hear the appeal informally in a timely manner which he/she deems appropriate to the situation.

The principal's decision will be final unless the decision is appealed.  Any appeal beyond the principal will be 
conducted at the Superintendent's level.  The Superintendent's decision shall be final.



Training for School Administrators, Teachers & Students

A dress code is most effective when school administrators and teachers are trained to understand and embrace the 
intent of the code, how to apply and enforce the code equitably, and how to talk about the dress code and the 
reasoning behind it. Therefore:

1.  School administrators and teachers should be trained to understand the purpose/spirit of the code, 
the actual code, and how to enforce it with the least impact on student learning and self-confidence.
2.  School administrators and teachers must enforce the District dress code consistently. School 
administration and staff do not have discretion to vary the requirements in ways that lead to 
discriminatory enforcement.
3.  School staff must be trained and able to use student/body-positive language to explain the code and 
to address code violations.
Regulation Adopted:     March 1, 1995
Regulation revised:     December 2, 1998
August 8, 2001
August 17, 2005
June 2, 2021
October 3, 2021
BRISTOL PUBLIC SCHOOLS
Bristol, Connecticut



REVISED

5132

Policy

Students

Dress and Grooming

The Board of Education encourages students to dress in clothing appropriate to the school situation. The primary 
responsibility for a student's attire resides with the student and their parent(s) or guardian(s). The District is 
responsible for seeing that student attire does not interfere with the health or safety of any student, that student 
attire does not contribute to a hostile or intimidating atmosphere for any student and that dress code enforcement 
does not increase marginalization or suppression of any group based on race, sex, gender identity, gender 
expression, sexual orientation, ethnicity, religion, cultural observance or body type/size.

Hats and hoodies are not to be worn inside any BPS buildings or programs.

The administration is encouraged to establish any needed regulations consistent with this policy through 
cooperative planning with staff, students and parents.

(cf. 5132.1 - Uniforms: Dress & Grooming)
(cf. 5145.4 - Nondiscrimination)
(cf. 5145.5 - Sexual Harassment)
(cf. 5145.511 - Sexual Abuse Prevention and Education Program)
(cf. 5145.53 - Transgender and Non-Conforming Youth)

Legal Reference:  Connecticut General Statutes
10-221 Boards of education to prescribe rules

Policy Adopted:  March 1, 1995
Policy Revised:  December 2, 1998
August 8, 2001
August 17, 2005
June 2, 2021
BRISTOL PUBLIC SCHOOLS
Bristol, Connecticut

Regulation

Students

Dress and Grooming

Items that are specifically prohibited under this policy include but are not limited to the following:

1.  Shoes, boots or sneakers which mark the floor or have wheels.
2.  "See through" style and/or mesh style shirts or blouses, midriff tops, backless tops, halter-tops or 
tank tops.
3.  Flip-flops or thong style sandals at the elementary level.
4.  Underwear worn as outerwear, including sleepwear.
5.  Jackets, coats or boots normally worn as outerwear.
6.  Hats, caps bandannas or headgear except those worn to established religious customs.
7.  Short shorts and cutoffs.
8.  Face coverings



9.  Sunglasses
10.  Any article of clothing (including jackets, shorts, hats and bandannas), jewelry or other items which 
is identifiable as a known symbol of gang membership or affiliation.
At the secondary level (6 - 12) clothing which is worn in physical education shall not be worn in other classes or 
parts of the school nor shall clothing worn in regular classes be worn in physical education.  Physical education 
teachers will specify the kind of clothing appropriate for their activity.

Approved coverings worn as part of a student's religious practice or belief shall not be prohibited under this 
policy. Nothing in this policy shall be construed to prohibit protective hairstyles. "Protective hairstyles" includes, 
but is not limited to, wigs, head-wraps and hairstyles such as individual braids, cornrows, locs, twists, Bantu knots, 
afros and afro puffs.

Appeal Process

Students or parents may appeal student, faculty or administrative decisions, except suspension which are applied 
to them or their child by first discussing it with the person(s) who made the

decision.  Any further appeal must be made in writing to the principal and the appeal must demonstrate:

Regulation

This administrative regulation provides guidance to schools regarding the implementation of Student Dress and 
Grooming Policy #5132.

Definitions

1.  Attire: Clothing, including outerwear, headwear, accessories such as wallets, backpacks, hats, 
scarves or jewelry, shoes, etc.
2.  Grooming: Makeup, tattoos, and hair style.
3.  Dress Code: A set of parameters determined by the District that describes standards for student 
attire and grooming.
4. Disruption to the School Day: The building administrator or designee has discretion to determine 
behavior or attire that constitutes a disruption.
1.  Minimum Safe Attire: Student attire and grooming must permit the student to participate in learning without 
posing a risk to the health or safety of themselves or any student or school personnel.

a.  Students must wear clothing including both a shirt with pants or skirt, or the equivalent (dresses, 
leggings, yoga pants, shorts, sweatpants). Pajama bottoms are not permissible.
b. ALL clothing must cover undergarments.
c.  Tops/Dresses:
•  Shirts and dresses must have fabric in the front, back and on the sides (under the arms).
•  Allowing for styles, the midriff may not be exposed above the belly button when the student is 
standing in a relaxed position.
•  No strapless/halter/tube tops.
•  Tank tops must cover undergarments 
d.  Fabric covering breasts, genitals, and buttocks must be opaque.
e. At the HS level, hats, other headwear and hoodies are permitted as follows:  Hats and other 
headwear must allow the face and ears to be visible to staff and not interfere with the line of sight of any 
student or staff. Hoodies must allow the face and ears to be visible to school staff.
f. Shoes which are safe and appropriate for weather, course assignments, athletic and other conditions. 
Flip-flops, slides or thong style sandals at the elementary school or in spaces at any level that pose a 
safety issue (ie - science/tech labs, gym, etc.) are not permitted.  Slippers are not allowed to be worn at 
any level.
g.  Clothing must be safe for all scheduled classroom activities, including physical education, science 



labs, shops and other activities where unique hazards exist. Specialized courses may require 
specialized attire, such as sports uniforms or safety gear. Requirements will be communicated in course 
syllabi provided by the teacher.
h. Ripped jeans are acceptable but not above the mid-thigh unless sliders/leggings are worn 
underneath. No undergarments should be visible through the jeans.
I. Sunglasses are not permitted
2.  All District students are expected to comply with the requirements of regulations detailed below:

a.  Clothing/grooming may not depict, advertise or advocate the use of alcohol, tobacco, marijuana or 
other controlled substances.
b.  Clothing/grooming may not depict pornography, nudity or sexual acts.
c.  Clothing/grooming may not use or depict hate speech targeting groups based on race, ethnicity, 
gender, sexual orientation, gender identity, religious affiliation or any other protected classification.
d.  Clothing/grooming, including gang identifiers, must not pose a threat to the health or safety of any 
other student or staff.
e.  Enforcement must accommodate clothing worn by students as an expression of sincerely held 
religious beliefs (head scarves, for example) and worn by students with disabilities (protective helmets, 
for example).
f. Approved coverings worn as part of a student's religious practice or belief shall not be prohibited 
under this policy. Nothing in this policy shall be construed to prohibit protective hairstyles. "Protective 
hairstyles" includes, but is not limited to, wigs, head-wraps and hairstyles such as individual braids, 
cornrows, locs, twists, Bantu knots, afros and afro puffs.
3. Parent Responsibility: Board Policy #5132 provides: "The responsibility for the dress and grooming of a 
student rests primarily with the student and his or her parents or guardians." Parents or guardians are responsible 
for ensuring student compliance with the school dress code.

4. Student Responsibility: All students at all schools are responsible for complying with the district dress code 
during school hours and school activities.

5.  Staff Responsibility: To equitably enforce the District dress code, teachers, administrators and all school staff 
must be notified of the policy at the beginning of the school year with a refresher in early spring in regards to its 
purpose and spirit, and how to enforce it without shaming students or disproportionately impacting certain student 
groups. Staff should be guided by the dress code policy and follow the letter and spirit of the District dress code.

6. Enforcement: When a school staff member or school administrator discusses a dress or grooming violation 
with a student, it is recommended that another adult should be present and at least one of the two adults should be 
the same sex as the student. Unless there is an immediate concern, a student should not be spoken to about a dress 
code violation in front of other students.

Enforcement is to be consistent with a school's overall discipline plan. Violations should be treated as minor on 
the continuum of school rule violations. No student is to be disproportionately affected by dress code enforcement 
because of gender, race, body size or body maturity.

With written approval from the Office of Superintendent, Dressing and Grooming Regulations can be temporarily 
suspended (pajama day, decorate a hat day, etc).

Appeal Process

Students or parents may appeal student, faculty or administrative decisions, except suspension which are applied 
to them or their child by first discussing it with the person(s) who made the decision.  Any further appeal must be 
made in writing to the principal and the appeal must demonstrate:

1.  A rule being unfairly applied or
2.  A violation or misinterpretation of a policy or rule.
The principal will hear the appeal informally in a timely manner which he/she deems appropriate to the situation.

The principal's decision will be final unless the decision is appealed.  Any appeal beyond the principal will be 



conducted at the Superintendent's level.  The Superintendent's decision shall be final.

Training for School Administrators, Teachers & Students

A dress code is most effective when school administrators and teachers are trained to understand and embrace the 
intent of the code, how to apply and enforce the code equitably, and how to talk about the dress code and the 
reasoning behind it. Therefore:

1.  School administrators and teachers should be trained to understand the purpose/spirit of the code, 
the actual code, and how to enforce it with the least impact on student learning and self-confidence.
2.  School administrators and teachers must enforce the District dress code consistently. School 
administration and staff do not have discretion to vary the requirements in ways that lead to 
discriminatory enforcement.
3.  School staff must be trained and able to use student/body-positive language to explain the code and 
to address code violations.
Regulation Adopted:     March 1, 1995
Regulation revised:     December 2, 1998
August 8, 2001
August 17, 2005
June 2, 2021
October 3, 2021
BRISTOL PUBLIC SCHOOLS
Bristol, Connecticut
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