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FOREWORD

Mathematics is an increasingly important skill for understanding and appreciating the
challenges in our society. Yet the I8arning of these concepts poses difficulties for many
students, especially as they reach the junior high/middle school years. Atthe same time,
mathematics teachers are leaving their profession at a rapid rate, tired of using materials that
have not been revised to reflect changes in our society and its workforce. Clearly, aneed
exists to revitalize both the self-esteem and the teaching resources 'of those who have
chosen this profession. The Regional Math Network aims to address these difficulties. The
project, funded by the National Science Foundation, is sponsored by the Harvard Graduate
School of Education.

The overall goal of the Regional Math Network is to invigorais individual teachers
and to enhance the quality of the materials and techniques of those in the mathematics
teaching profession. To achieve this goal, the Regional Math Network provided 22 Teacher
Fellows from eleven school systems with a structured opportunity to collaborate with local
business professionals and university personnel in the development of innovative teaching
materials and instructional strategies. The school systems represented in the project include
Acton, the Archdiocese of Boston, Boston, Cambridge, Chelmsford, Hingham, Lexington,
Somerville, Waltham, and the Carroll, the Tower, and the Buckingham, Brown & Nichols
Schools.

The Regional Math Network also seeks to stimulate math teaching in the greater
Boston area. Toward that end, the Network sponsors seminars, receptions and meetings for
math teachers and other interested professionals and students. The Regional Math Network
serves as a model of collaboration on several levels: among different schools in the region,
between schools and local businesses, and between these parties and the University, which
primarily serves as a facilitator and resource.

A fundamental objective is to produce supplemental materials that are engaging for early
adolescents and to improve their interést and ability in problem solving. The Teacher
Fellows were organized into four project teams, each with a team leader and graduate
research assistants. After conducting a needs and interest assessment within many regional
schools and districis, each project team selected a specific context that provided the basis for
the consideration of a major mathematical topic traditionally covered in the middle school
curriculum. These contexts include an ice cream factory, local sporting events, the solar and
space shuttle systems and Quincy Market, a local tourist and commercial area. To better
understand the context, teams conferred with members of the local business community and
worked with students from Harvard's MidCareer Math & Science Program, former business
professionals studying to become mathematics teachers.




Each of these four context areas is linked to specific mathematical topics. While this
emphasis does not exclude other related tcpics, teachers seeking materials on a particular
topic may choose to work with a specific unit. The topics of emphasis include:

lce Cream - Fractions
Math/Space Mission - Estimation, Geometry and Relational Concepts
Quincy Market - Ratio and Proportion
Sports Shorts - Decimals and Percents

All four of the units include a common emphasis on problem posing and problem
solving. Many of the activities are open ended, encouraging students to pose their own
problems for solving. Other themes and topics common to all of the units stress skills of
estimation, graphing, polling, reading and interpreting charts, calculators and computer
application and mental arithmetic. All of the materials stress realistic, mathematical
applications that are accessible and motivating to middle schoo! students.

Each of the units contains a variety of teacher and student resources. These
include teacher notes and teaching suggestions, student pages, answers, activity cards,
transparency masters, manipulafive materials and classroom games. Additionally, the
Quincy Market unit contains a computer disk suitable for any Apple computer.

These materials were written by teachers for other teachers to use. Hence, the
materials and format are designed with a teacher's needs and constraints in mind.
Comments about these materials are welcomed and may be made by writing to Professor
Katherine K. Merseth, The Regional Math Network, Harvard Graduate Schoo! of Education,
Cambridge, MA 02138.




NOTES TO TEACDheERS

Regional Math Network « Harvard Graduate School of Education « Harvard University




CONTENTS
¢ Notes 10 TeRCherS........ oo 1
Horatio and Portia, A Mathematical Adventure
Overview of the Units
Acitivity Grid
Student Pages and Teacher Notes
Introduction to Quincy Market..............ccoovvvevecnrvcneesennrnenenen. 8
RUIBE......coeeeeeeteeeteneeceerestseesessesessessessessessessesssessessessessssessaaenees 18
Map EXPIOration..............cccoivvenrneennennnneennensnnnncssscsnnsssssessessannns 37
Ratio and Proportion...............cccevvnvnniininnncnnnccsnnnnncsnnsscnnenns 50
SCAle Drawing........c.ccoceeeurrrenerererceesensensesseeseesesassesassasssessessessasaess 71
Perimeter and Area.............ccccoveeveeveecrenceecseesesensasssesssnessessennns 90
‘ SIMUIALION........cooceeeeeeeeeceeceeeree et steee e e sessessessessaesaessnens 111
Teacher ReSOUFCES..............eeeereeeereseneesesesssenenn, 117
Resources and Addresses
City/Town Statistics
Quincy Market Data
Super Challenges
Graph Paper
@

Regional Math Network « Harvard Graduate School of Education + Harvard University

* "

- - -

» ERIC v 9
5 JAFuiext provided by ERIC

A

Py ) ,

T 2 T T O RS A L -




HORATIO AND PCRTIA

A Mathematical Adventure

Introdrsction

Waealcome to the worid of Horatio and Portia, two imaginary characters who hear about
Quincy Market and decide to make their fortune running a Bull Market cart. They have all
sorts of adventures and mis-adventures in the procass as they use maps to find out how to
get to Quincy Market, take survays to determine what 1o sell, and finally, run their cart.

Horatio and Portia constantly need math skills to solve their problems. They leam ratio
and proporticn, map reading, estimation, area and perimeter, population sampling,
problem solving, and the collecting and processing of data.

Siudents who have used this unit in its pilot form have found it both fun and
challenging, and we expect that your students will, too. They will use math because they
need it to solve interesting and real problems that spark their imagination.

To make this unit easy to use by teachers who have many demands on their time, we
have provided a variety of already prepared or easy to prepare materials. The Teacher
Notes at the beginning of each section indicate the math objectives, materials needed,
and whether the activity is a reinforcement or extension of a math skill.

We have divided the unit into seven modules. Each can be used independently, but
the story line and the mathematical ideas flow best when they are used sequentially. The
modules are:

1. Introduction to Quincy Market
2. Ruler

3. Map Expilcration

4. Ratio and Proportion

5. Scale Drawing

6. Perimeter and Area

7. Simulation

Each module consists of 2-3 class activities and additional activities which can be
used to reinforce or extend the topics prasented in class. Every effort has been made to
present material in a variety of ways and on a variety of levels. You will find individual,
group and class activities. Material is presented concretely, visually, verbally, and
numerically.

Teachers who have access to a computer for class use will find that the unit provides
excellent opportunities for introducing students to real-life computer applications. The
data which Horatio and Portia gather can be organized using a data base. In addition,
their cart's inventory and financial reports are perfect for spreadsheet applications. We
have included a computer game developed for this project, T-Stop Sales, which simulates
the Bull Market cart business. The program will run on any Apple Il computer.
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QVERVIEW OF THE UNITS

. ‘ Introduction to Quincy Market: This unit, which introduces the student to Quincy Market,
provides a variety of alternatives to ths teacher. A field trip (guidelines included), or a
poster of Quincy Market which can be colored and displayed to stimulate class discussion
can "set the scene".
Students are introduced to Horatio and Portia, who have just found a flyer announcing
a sales opportunity at Quincy Market. Students read and study the flyer and
accompanying scale drawings to glean facts about the market and to make decisions
about potential sales opportunities.

Ruler : Students construct their own rulers and then use Quincy Market Bull Cart
information to solve puzzles which require careful measurements. A map of a section of
downtown Boston is also included which requires measurement and problem solving.

+ Students use maps to expiore metropolitan Boston. Students locate
their own communities, Quincy Market, and other points of interest. They study scale
coordinates, linear measurement, and distance within a circle of specific radius as they
discover a wide variety of information about Eastern Massachusetts. The state mep
extends their map reading skills and knowledge of routes, distances and scale.

« Horatio and Portia have to make important decisions about what to
sell, how much to charge, and where to locate their cart. Students help Horatio and Portia
. to make predicitions using actual figures from Quincy Market shops. They take their own
‘ survey to determine what they would sell. Teachers with access to a computer may have /
students record and analyze their information using a data base.
This unit incorporates many mathematical objectives including generating data from

text and maps, population sampling, ratio, proportion, survey techniques, data collection
and analysis, and problem solving.

+ Students use the scale drawing of Quincy Market to construct a
classroom display. They then construct three dimensional models ¢f the Bull Market carts
and enlarge pictures of a crow and a grasshopper to include in the display.

In this unit, the students are using their knowledge of ratio and proportion, linear
measure, scale drawing, and area and perimeter to solve real problems. Since thisis a
class project, students must depend upon one another for accuracy.

Perimeter and Area: Horatio and Portia need to know about perimeter and area to soive
some of their problems. They develop an intuitive understanding of thess topics as they
explore Quincy Market. For example, they discover how many carts it would take to
surround Quincy Market, how many people can fit into a small area, and project these
answers onto larger areas.
In this unit students will use their knowledge of perimeter and area to make projections
. about Quincy Market.

Reglonal Math Network « Harvard Graduate School of Education « Haivard Univeraity 4
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Simulation: Students finally run their cart!l We have provided two methods of achieving
this. In the "Bull Market Game", the class (or small groups) compete to make the greatest
profit &t the end of the week. The teacher who has access to one or more Apple
computers can use the program specifically designed for this unit, "T-Stop Sales". In this
program, students try to beat Sloppy Joe, a lazy business person who also runs a tee shirt
cart. They can beat him only if they order carefully and price wisely. Both options require
problem solving strategies and provide a review of basic math skills.

Students also leam to keep business records either by hand or using a computer

spreadsheet application. They complete the project by finishing Portia and Horatio's
Story.
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Teacher Notes

GETTING THE FACTS
Generate data from written Quincy Market "business
materials and maps opportunity" flyer, storyline
poster,scale drawings of Quincy
Market

Before Class:
Prepare a bulletin board
Select appropriate bulletin board materials from the following introductory pages
(Note: A large poster of Quincy Market is included in your packet)
Schedule a field trip (optional)
Make overheads of scale drawings and cast of characters
During Class:
1. Introduce the history of Q.M. using "Hometown Boy Makes Good" information sheet.

‘ 2. Discuss the present day Q.M. using the scale drawings and "Move Over Mickey
Mouse".

3. Introduce the cast of characters (Horatio, Portia, etc.).
(Note: These characters are essential to the story line in each unit.)

After Ci

Ask students to write and solve five Reinforcement
interesting math questions based on
"Move Over Mickey Mouse."

Make a poster illustrating an idea from Reinforcement
’ "Hometown Boy Makes Good."
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Attention
A BUSINESS OPPORTUNITY

RUN YOUR OWN BULL MARKET
Cﬁ_l?T

FANEUIL HALL MARKET PLACE
"FUN, FANTASY, FOOD, AND FROLIC"

L %
Spend a day at Faneuil Hall Market place “g
and find out how the Bull Market carts )

operate!
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Teacher Notes

QUINCY MARKET FIELD TRIP

‘ A field trip to Quincy Market provides an excellent introduction to this unit. Students not only have an

‘ opportunity to "sample the flavor” of Quincy Market, they also have an opportunity to expand their knowledge
T of Boston history through a trip to Faneuil Hall and to leam how to do some real "data collection” as they gather
information about Quincy Market. A trip mustbe carefully planned, however, so that students gain maximum
benefitfromit. Some important information to help you plan yourtrip is included below:

Besttimetovist: October to May (least crowded)
Transportation:  Nearest T-Stop is Haymarket. Parking is very limited.

Cost: None, other than food and transportation
Restrooms: Inbasement of rotunda, very limited.
GuidedTours:  Noneof Quincy Market, but the National Park Service provides
guided tours of Faneuil Hall
Chaperones: One df:: every 6to 10 students if you planto have students collect
a
Pre-Field Trip Class Preparation:

»  Discuss Quincy Market and Faneuil Hall:
Their history (brief outiine in appendix)
Location (use the T-Aid map)
Layout of shops--difference between stall, Bull Market, and store (use diagram)

' * Brainstorm about what students should look for:
Location and type of food stalls
Location and type of Bull Market carts
Location of grasshopper (weathervane on Faneuil Hall)
Location of bull (weathervane on Quincy Market)
Number of salespeople at each stand
How weather affects sales
How many geometric shapes can students find
Which is the best location for a Bull Market cart
Which is the most popular cart, food stall
How do carts store their supplies

*  Assign specifictasks to each group:
Make a list of all the food stalls
Make a list of all the Bull Market carts
Count the number of pleces of pizza sold in 5 minutes (specify which5
minutes and compare to another 5 minute period at a ditferent time during the day)
Count the number of ice cream cones sold in 5 minutes
Count the number of people who enter the west door in 5 minutes
Estimate the dimensions of Quincy Market

Eollow-Up (homework, projects, etc.)
*  Sketch a model of your favorite cart

*  Drawasketch of Quincy Market with the layout of stalls and carts from your notes

? . *  Writean article on Quincy Market for your school or loczi newspaper

Qo Regional Math Network « Harvard Graduate School of Education » Harvard University
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Reinforcement

FANEUIL HALL MARKETPLACE

HOMETOWN BOY MAKES GOOD!

Faneui! Hall was a gift to the city of Boston by Peter Faneuil in 1742 to mark his success
and repay his hometown by building a hall for public use.

FIRE DESTROYS FANEUIL HALL!
Faneuil Hall bumed down in 1761 and was rebuilt in 1763 with public funds.

THE CRADLE OF LIBERTY!

Faneuil Hall became famous as a meeting piace and popular "rostrum.” The first
rumblings of the American Revolution took place here. Faneuil Hall continues to be a
popular, national "rostrum" (have you looked this word up yet?) for many popular and
unpopular ideas, causes, and organizations.

-The Hall ‘below’ became a ‘market' for the exchange of goods.

-The Hall ‘above' became a ‘market' for the exchange of ideas.

GROWING PAINS FOR FANEUIL HALL!

Architect Charles Bullfinch enlargesit in 1806.

A NEW NEXT DOOR NEIGHBOR!
The Quincy Market Building was constructed in 1823. It was designed by architect
Alexander Parish.

QUINCY MARKET TAKES NOTHING FOR GRAN ITE!

The Quincy Market Building is a two story granite market house. Itis flanked by two
‘harmonious’ granite warehouses, one on North Market Street and the other on South
Market Street. ' '

...BUT THE WALLS START TUMBLIN' DOWN!

The markets remained in continuous use but by 1950 needed much repair.

REPAIRS, RENEWAL AND REBIRTH!

Redevelopmert began in 1973 and was completed in 1978.

Regional Math Network « Harvard Graduate School of Education » Harvard University




Reinforcement

MOVE OVER, MICKEY MOUSE

Did you know that 12 to 14 million people visit Quincy Market every year!
That's more people than visit Disney World! Notonly do these people visit
Quincy Market--they spend money tool

$$5ES9S555588

The average visitor épends $37, including $10 at the Bull Market Carts. The
average Bull Market Cart shopper is between 10 and 20 years old. These

visitors give an ambitious young businessperson an excellent opportunity to
get started. .

Who Visits Faneuil Hall Marketplace?

Here are some important fighres:

18% work in Boston

18% live within Route 128

7% live in Massachusetts outside Route 128
57% live outside New England

What Do People Eat?
Here are some statistics: (approximate)
Pizzeria Regina sells 600 pizzas a day

The Taco Maker sells 400 tacos and 250 burritos a day
Boston Brownies sells 1000 brownies each day

Regional Math Network « Harvard Graduate Schoolof Education + Harvard University
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The
Miscalculations
of
Horatio and Portia

What's He Like?

A curious 13 year old--sometimes
disorganized, sometimes illogical,
sometimes impulsive, and sometimes..........

Favorite Expression:

"Oops! | miscalculated again!"

What's She Like?

A curious 13 year old-- sometimes
organized, sometimes logical, often
methodical, and often...............

Favorite Expression:

"It's perfectly obvious!"

16




What's He Lik:e?

THE GRASSHOPPER

He's the syis. - ¢ Fansuil Hall Market
place and sits i atop Faneuil Hall on
the weatharvane. i4e's always ‘happy-go-
lucky".

Favorite Expression:

"I never measure! | just count my hops!"

What's He Like ?
Very logical--all the time |
Favorite Expression:

"The best way to get there is tofly ina
straight line."

What's He I._ike?

ie is the strong and proud symbol found
atop the Quincy Market Building. He lends

his name to the Bull Market pushcarts.

28
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Teacher Notes

FOLLOW THE RULER
Jopic/Objective Materials
Reading a Ruler Rulers
Estimation Skills Tape measure (optional)

During Class:

1. Using "Portia’s Complaint” do the following: (overhead may be used
to verify answers)
a. Introduce the ruler and discuss the divisions of an inch into
12, 1/4,1/8, 1/16 inch segments.
b. Compare the divisions of an inch on the different rulers.
¢. Ask students to mark various measurements on the rulers
(e.g., find 2 1/2 and place an "A" there)

2. Have students estimate (do not allow rulei's) and record their
estimates on "Classroom Trivia" and/or "How do you Measure Up?"

3. Meaure objects previously estimated and complete "Classroom
Trivia” or "How do you Measure Up?" (Decide on appropriate degree
of accuracy) ‘

After Class
"Code to Portia" Reinforcement
Research the history of linear Extension

measurements and origins of
specific units of measurement
(e.g., inch, foot, yard)

- 30
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PORTIA'S COMPLAINT

PORTIA: | was absent when you taught rulers. It's not my fault!

1 | { !
1 2 3 4
! | i [ T T T T T
1 2 3 4
l|||l|||||||l|l|ll
1 2 3 4
vty rTrrtrrrgpr vttt et
1 2 3 4
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Class Activity

OBJECT

ESTIMATION

ACTUAL
MEASUREMENT

Length of your desk

Width of your desk

Height of file
cabinet

Length of room

Width of room

Height of door

Length of your book

Thickness of desk top

Diameter of clock

Now think of your own

(Less than 1%)

1)

2)

(Less than 1')

1)

2)

(Less than 1 yard)

1)

2)

Regional Math Network « Harvard Graduate School of Education « Harvard University
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HOW DO YOU MEASURE UP?

Class Activity

Object

Estimation

Actual Measurement

{to nearestinch)

Height

Arm span

Hand span

Head

Foot

Little finger

Width across palmy,-*

Width of thumb

Length of smile

Longest hair on your head

Some interesting measurementsl!

Distance from nose to end of extended arm is approx. 36" (adult).
Span of hand is approx. 7 inches. Sheet of paperis 8 1/2" X 11",

Pens are approx. 6" long.

Now use the back of your paper to write 5 ratios comparing the

lengths of various parts of your body.
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Reinforcement

.CODE TO PORTIA

‘ To help Portia with her ruler skills, Horatio has left herasecret
; message which she must decode by reading these rulers.

1. Iwill meetyou at

11/2, 3/4, 5,21/4,27/8,33/8, 41/4,55/8,17/8,11/4,25/8, 1/2

ATUFKQ RBN ECU YL JVUMLMI S OA
1|I|F|I|I|I|I|IJI|I|l|lll|l|l||l
1 2 3 5

2. around

21/2, 4,11/4, 3/8, 31/2,51/4, 11/8, 5/8

AN E MO Q UINBTYBT OD A V
ﬂllI|I|I|I|I|III|I|I|F|I]I|I|IJI|III|I
1 2 3

3. We should plan to meet at

13/8,33/8,25/8,5,37/8,43/8,17/8,53/4, 1/4,6/8,5/8,47/8,3 1/4,23/4 ]

R GEX PCVIMB ZASANI CEWR IZA M A K
l[lll|l|l|III[I|I|l|l|l|l|I|I|lJI|l|I|III|I|I|Il
1 2 3 5

4. Do you want pepperoni, mushroom, onion pepper, or
? .

31/2,21/4,4/8,51/4, 4,15/8,27/8,35/8,4 1/2

Regional Math Network « Harvard Graduate School of Education « Harvard University
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Teacher Notes

@ WHERE'S MY CART?
Topic/Objective Materials Needed
Reading a Ruler Rulers
Estimating Skills
During Class:

‘ Use "The Name Game" and/or "The Match Game" o reinforce skills.

After Class
E e "Take the Bull by the Horns" Extension
Reglonal Math Nertwork « Harvard Graduate School of Education « Harvard University 2 4
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THE MATCH GAME

THE NAME GAME

TAKE THE BULL BY THE HORMS

‘ LY T X PN

STICKER SHEBT FOR- BULLMARKED LESSONS

dr i -/’
HEART stoP PEAR, STRAWBERRY PATCH

Regiorial Math Network « Harvard Graduate School of Education « Harvard University
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THE MATCH GAME

GRASSHOPPER: You know, I'm the symbol of Faneuil
; Hall Marketplace.

CROW: Well, 'm the symbol of logic and
common sense.

HORATIO: And | know how to match allthe carts
with their symbols.

GRASSHOPPER: How can you do that?

HORATIO: | leamed how to measure! |'f show

@ G

Directions:  Find eachcart by measuring fromdot to dot. Cut outthe
stickers fromthe sticker sheet for Bull Market Lessons and paste on each
cart comectly.

1. From Atothe Cookle Jarcart is 4 2/4°,

2. From Ctothe Bear Wares cartis 23/4".

3. The Strawberty Patch is 2 1/4" fromthe Cookle Jar.

4. The T-Stopscartis3 1/4"fromC.

5. Heart Stop is 2 2/4" away from The Strawberry Patch.

6. The Double Scoop is 63/4" fromD.

7. The Flower Power cartis 3 1/4" from T-Stops.

8. 9 2/4" frorn Bear Waras is Balloons-A-Float.
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HORATIO:  I'm not sure where all the carts are in the

Bul! Market.

PORTIA: . It's perfectly obvious to me where they
arel

CROW: O.K. then, Portia, where's The Country
Cupboard?

PORTIA:  Waell, it's, uh, um..., over there, near the,
uh, um, or | think maybe it's nearthe ...

CROW: I think there's a way we can measure and
figure out where they are!

&

40

THE NAME GAME

D e @

Directions: Find each Cart by measuring from dot to dot. Cut
out the stickers from the sticker sheet for Bull Market Lessons
and paste on each cart correctly.

1. From A to the Sweet Tooth is 7 1/2".

2. Piece of Pizza cartis 3 1/2" from End of the Rainbow.

3.2 1/2" from B is the Pot of Gold jewelry cart.

4. The Button Boutique is 5 1/2" from Pot of Gold.

5. The distance from Button Boutique to Book Worm is 9 1/2".

6. The Powder Puff is 2" from Book Worm.
7. The Country Cupboard is 6 1/2" from cart G.
8. End of the Rainbow is 5§ 1/4" from Sweet Tooth.




Extension

TAKE THE BULL BY THE HORNS

DIRECTIONS:

1. Name each cart. Use the "Take the Bull by the Horns" sheet. Putan
appropriate symbol in each cart (or create your own). Save this as an
answer sheet.

2. Write a set of directions for the points similar to the Bull Market Car:
lessons.

PUZZLES BY (YOUR NAME)

DIRECTIONS:

1. FrompointAto measures

A

©® N o

10.

11.

12,

— —

Are you an expert game creator? Give your directions and a blank Bull
Market Cart sheet to a classmate to solve.

Regional Math Nertwork « Harvard Graduate School of Education » Harvard University
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Take the Bull by theHoms______ o —H—
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Teacher Notes

LINE UP

Jopic/Objective Materials

Measuring to nearest 1/8" Rulers

Adding Machine Tape or masking
tape (1 yd. for every 2-3 students.)

Length cards, cut a sufficient number
forall groups and puteachsetina
container.

During Class:

Arrange class into groups of two or three students. Students take turns
drawing a length card and marking off the lengths indicated on their tape

First group to complete the length of their tape wins. Groups check each
‘ other's work.

Example:

First student chooses 3/4" and marks that length on tape.
Next student chooses 1/2" so must mark 1 1/4" on the tape.

After Class
‘ "As the Grasshopper Hops" Extension
: E l{[lc Reglonal Math Network « Harvard Graduate School of Education « Harvard University




Class Activity
LENGTH CARDS
m T (M ' , :/I/ ////////'//////
‘.., . | ., '..,) o. ',
AL LOLGU Mgl s ' N 4 .. ./;;}///’: ’
7/8" 1 3/4" 3 7/8" 5"
5/8" 11/4" 3 3/4" 47/8"
3/8" 11/2" 3 1/2" 2 5/8"
1/8" 4" 2 7/8" 4 1/2"
3/4" 3" 2 3/8" 3 3/8"
1/4" 2" 2 1/8" 4 5/8"
1/2" A" 2 1/2" 4 3/4"
@
‘ 46
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Extension

AS THE GRASSHOPPER HOPS

Use the Bosion Back Bay Map.
Measure all map lengths of streets to the nearest 1/4".
YOU MUST TRAVEL ONLY ON THE STREETS.

1. Measure the map length of Marlborough Street. (Note
glarlbo)rough Street runs from Massachusetts Avenue to Arlington
treet. s

2. Measure the map léngth of Gloucester Street.

3. Find the shortest distance from the corner of Fairfield Street and Beacon
Street to the corner of Dartmouth Street and Newbury Street.

Using different streets, find another route to reach the same destination.
Record the distance and explain your route.

4. Traveling from the cormer of Boylston Street and Hereford Street to the
corner of Exeter Street and Newbury Street, how many different routes
canyou find?

5. How many inches will the grasshopper travel on this map route:

Begin at the corner of Massachusetts Avenue and Beacon St.
Hop down Beacon St. and tum right on Hereford St.,

Hop down Hereford St. and turn left on Newbury St.,

Hop down Newbury St. and turn left on Dartmouth St,,

Hop down Dartmouth St. and turn right on Marlbourgh St.,
Hop to Berkeley St.

If 1 inch = 1/8 mile, approximately how many miles would the
grasshopper have traveled if he took the real trip?

8. If athree inch grasshopper can hop approximately twenty times his length,
how many hops will it take him to cover the route in question five?
This is toughl! :

Reglonal Math Network « Harvard Graduate School of Education + Harvard University
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Extension

AS THE GRASSHOPPER HOPS (Il)
- 7. Find the spot:

Begin at the corner of Arlington St. and Newbury St. and go
; 1 1/2" down Newbury St.
; Turn right and go 2 3/4".
\ Turnleftand go 3 1/4".
Turn leftand go 3 3/4"
Tumrightandgo 1 1/2"

Use street names to tell where you would be at the end of the trip.

Approximately how many miles would this trip be if 1" = 1/8 mile?

v 48



Boston Back Bay Map Extension
for
"As the Grasshopper Hops"

i cHACLES ST,
BERKELEY ST. i
CLARENDON ST, ;
. 4z
: =
“5 2 o ;l Q" §
Z 3 33 3
8 4 sl X
g 3 HE
| P 8] 3lpaermour st 2
w
>
o
o EXETER, ST,
o %
5F FAIRFIELD ST,
2
V)
LOUCESTER. ST,
HARVARD BRIDGE MASSACHUSETTS AVENUE
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AS THE GRASSHOPPER HOPS
Use the Bosion Back :
Measure al W&‘xaulounmosnw.

YOou MUST%VEEONLYQNT}ESTREETS. .
"
1. Measure the length of Street. ’7& ote
W%mwmmummbmm ®
2. Measure the map length of Gloucester Street. 5.'

3. Find the shorest distance from the comer of Fakfield Street and Beacon
sueomusse)c:rzmaommwwumxysmn

Using ditferent streets, find another route 10 reach the same destination.
Record the distance and explain your route.

Extension

4. Traveling from the comner of Boylsion Street and Herslord Street to the
comer ExetorStroetmdeysm.howmﬂ'dmmntmutes
canyoufind? _¥ of the shertest revte,

S. How many inches will the grasshopper traval on this map route:

traveled if he took the raal
1 % wmiles
6. Hathresinch can hop approximately twenty times his length,
mwwn Nmmvermmhquos‘tyionﬁve?
L_ISBY heps

Extenslon

AS THE GRASSHOPPER HOPS (1)

7. Find the spot:

Begin atthe corner of Arington St. and Newbury St. and go
1 172° down Newbury St.

Tuen right and go 2 4°.

Tumlettand go 3 1/4".

Tumleftand go 3 3/4°

Turnrightandgo 1 172

Usa street names to tell where you would be at the end of the trip.
The corner of Hurehrd St and Boy‘sfb\ St,

Approximately how many miles would this trip be if 17 = 1/8 mile?
! % wiles.




A PARTIAL | AAP OF

BOSTON
MASSACHUSETTS,”

L4

'

MasgacuvserrS
— TURN® K

MWAP EXPLORATION

. 53

o Regicnal Math Network « Harvard Graduate School of Education « Harvard University 37




Teacher Notes

MAP EXPLORATION
blective Materials
Coordinate System, Scales, Boston and Vicinity Map
Ratio and Proportion Review map and coordinates
Distances \g_ithlin a Specific before class
Sircle

During class:

1. Introduce the Boston and Vicinity Map.
a. Arrange students in groups and letthem examine the map for 5 minutes.
Discuss and list some of the pertinent information.
b. Locate Quincy Market and your town. Discuss possible routes betwsen
them.

2. D.scuss coordinates.
3. Play agame "I'm thinking of a town." (Student says "I'm thinking of a town in G-4.")

Other students must identify that town (same idea as 20 questions).
‘ Questions must be znes requiring only a "yes" or "no" answer.

AfterClass
Partial Map of Boston Extension

Have students generate questions zhout this map or
write your own questions on the board. (e.g. Give the
mr'c’i)inates for Fenway Park or what town is found in

Reglonal Math Nertwork « Harvard Graduate School of Education « Harvard University 36
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Teacher Notes

BOSTON AND VICINITY

|
Topic/Objective Materials |
Scales - Ratio and Proportion Boston and and Vicinity Map
Distances within a specific radius Rulers, String, Compass, or
: Circle transparencies
(masters included)
During class:
1. Calculate distances using scale measure.
Have the student:

a. Give the scale measure of the map (1" = 2 miles).

b. Measure approximate mileage between two towns by measuring from the first
letter of one to the first letter of the other. Explain that we have chosen this
method because it is well defined, but the method can be misleading. Is it really
only one mile from Belmont to Arington--should we measure from center of town
to center of town? Can we tell the center of town from this map? Can anyone
think of another accurate method?

1. Newton to Chelsea (9 miles) 6. Dedham to Hingham (14 miles)
2. Brookline to Medford {7 1/2 miles) 7. Actonto Natick (15 1/2 miles)
3. Lexington to_Bedford ( 4 miles) 8. Peabody to Revere (9 miles)

4. Boston to Newton (8 miles) *9. Yourtown to other towns.

5. Holliston to Wellesley (10 1/2 miles) *10. Your town to Quincy Market.

2. Determine distance using a radius and make a chart. (optional)

Review the meaning of the terrn radius and teach students how to determine towns
within a specific circle using transparencies, string, or compass.

Have the studant:

a. List the towns within a 5 mile radius of Winchester and record.
(Lexington, Arlington, Belmont, Medford, Maiden, Melrose, Stonehani, Woburn,
Burlington) ' _

b. List the towns within a 6 mile radius of Watertown and record.
(B»:rlingto;\, Medford, Somerville, Cambridge, Brookline, Newton, Waltham,

Imont
c. Listthose towns that are in both sets. (Arlington, Belmont, Medford)

After Class
‘ "Routes from Boston" Extension
Q The Reglonal Math Network « Harvard Graduate School of Education « Harvard University 40
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Teacher Notes
5" Circle Transparency
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Teacher Notes
6" Circle Transparency

- 59

Regionz! Math Network « Harvard Graduate School of Education « Harvard University

42




Extension

ROUTES FROM BOSTON

SOMERV(

BOSTON

. How many miles is it from Boston to Cambridge to Watertown to Newton?

. How many miles is it from Boston to Cambridge to Brookline to Newton?

. How much further is it from Boston to Newton if you go through Somerville
than if you take the most direct route?

. Make alist of 2 different routes you can take from Boston to Framingham if
you can't pass through the same city/town twice? Show the cities in order,
using the first letter of each city name. Reminder: Use BO for Boston and

BR for Brookline.

Example: ROQUTE TOTAL NUMBER OF MILES

BO-C-W-N-F 20

Now find two other routes from Boston to Framingham.

. What is the shortest route from Boston to Framingham?
How many miles?

. How many miles is the longest route from Boston to Framingham if you
can't pass through the same town/city twice?

. Find aroute which leaves Boston and visits every town/city just once and
ends back in Boston. ‘

How many miles is it?

Is there more than one route? _ 50

Regional Math Network » Harvard Graduate School of Education « Harvard University
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Teacher Notes

%

Topic/Objective
Scale Massachusetts map
Linear Measure Push pins or thumbtacks
1 set of Crow cards
During class:

1. Armrange students in groups of 4-5. Give each group a map. Note that now students
will measure from the centers of towns, not from first letters of names.

2. Give each group the same crow card. The group decides using the map where the
push pin should be placed.

3. Choose a group at random to place the push pin on the bulletin board map. That
group assigns a member to go to the bulletin board.

4. The other groups verify that the push pin has been correctly placed. If the pin was
incorrectly placed, another group may try. Points should be awarded for correct
placement and subtracted for incorrect placement.

After Class

Have students write their own crow cards to add to the deck

Have students develop a system for noting which push pin
matches each crow card.

Regional Math Nertwork « Harvard Graduate School of Education « Harvard University 44
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WHERE DOES THE CROW LAND?

#1

The crow starts in Boston

“and flies 18 miles towards

Lowell. Where does he
land?

#2

The crow starts in Lawrence
and flies 21 miles toward
Gloucester. Where does he
land?

#3

The crow starts in Chicopee
and flies 33 miles toward
Fitchburg. Where does

he land?

#4

The crow starts in

"Northhampton and

flies19.5 miles toward
Fitchburg. Where does
he land?

#5

The crow starts in
Chelmsford and flies
16.5 miles toward
Needham. Where does
he land?

#6

The crow starts in Fall
River and flies 43.5 miles
toward Worcester. Where
does he land?

Ayapoy ssetd
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WHERE DOES THE CROW LAND?

#7

The crow starts in Arlington
and flies 19.5 miles toward
Lunenberg. Where does
he land?

#8

The crow starts in Pittsfield
and flies 51 miles toward
Worcester. Where does
he land?

#9

The crow starts in Belmont
and flies 45 miles toward
Bourne. Where does he
land?

#10

'fhe crow starts in New

~ Bedford and flies 10.5 miles

toward Nantucket State
Fores:.. Where does he
land?

# 11

The crow starts in Beverly
and flies 26 miles toward
Provincetown. Where does
he land?

#12

The crow starts in Lawrence
and flies 4.5 miles toward
Melrose. Where does he
land?

66

Ayapov sseid




67




Aus1eup preAeH « UOHEINPT JO [0S BENPRID) PEATEH « SHOMIBN LIS [euoiBey

WHERE DOES THE CROW LAND?

#13

The crow starts in Cambridge
and flies 9 miles toward
Sudbury. Where does he

#14

The crow starts in Palmer
and flies 16.5 miles toward
Stockbridge. Where does

# 15

The crow starts in Pittsfield
and flies 60 miles towards
Fitchburg. Where does he

land? he land? land?

#16 #17 #18

The crow starts in The crow starts in Holden The crow startsin _

Foxborough and flies 60 and flies 6 miles toward Newburyport and flies 12
miles toward Peabody.
Where does he land?

miles toward Amherst.
Where does he land?

Hudson. Where does he
land?
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WHERE DOES THE CROW LAND?

#19

The crow starts in
Bridgewater and flies 42

- miles toward Amesbury.

Where does he land?

# 20

The crow starts in Westfield
and flies 60 miles toward
Groton. Where does he
land?

# 21

The crow starts in Boston
and flies 103 miles toward
Pittsfield. Where does he
land?

#22

The crow.starts in
Framingham and flies 19.5
miles toward Brockton.
Where does he land?

# 23

The crow starts in Palmer
and flies 22.5 miles toward
Ashburnham. Where does
he land?

# 24

The crow starts in Lynn
and flies 12 miles toward
Gloucester. Where does
he land?

71
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Extenston
‘ ROUTES FROM BOSTON

1. How many miles is it from Boston to Cambridge to Watertown to Newlon?
9 ks

2. How many mites is it from Boston to Cambridge to Brookfine to Newton?

It miks
3. }bwnuwhlumhiﬂmmaostomoNMOnilyoygomroughSomeNiue
thanityoutake the mostdirectroute? 3 my ey

4. MakealistdZdi«ermlmnesywunhkolmmBo&ontoFranﬁnghamit
you can't pass through tha same citylown twice? Show the cities in order,

using the first letter of each city name. Reminder: Use BOfor Boston and
BR for Brookline,

Example: BOUTE  TQTALNUMBEROFMILES

'soommw-u-s 20

No«ﬁndtwooﬂmmeshomemeglm‘
80-C~ B-N-F 26 miles

80-Q-Mm-D-F 36 myles

5. Whatis the shortest route from Boston to Framingham?
Bo-C-w-N-£ " Howmanymies? __ 24 miks

8. HowuanymleslsmelongostmuteltomeanhghamH ou
can'tpass through the same townicity twice? 36 mites y
7. Finda route which leaves Boston and visits every town/city just once and

endsbackinBoston. _80-Q-~M-D-F-p -3~ W~ 1 - 80

Isthere more thanone route? _ Y€S

. Howmanymiesisit? __ 6 miles

a Notwork « dade S E.

My

ERIC

Aruitoxt provided by Eic:

Teecher Notes
Answers for “Where Does the Crow Land?*
Stag Jowang Distance (miles) Lands
1. Boston Lowell 18 Bilerica
2. Lawrence Gloucester 21 Essex
3. Chicopee Fichburg 33 Barre
4, Fichburg 195 Quabbin Reservoir
5. Chelmsiord Nesdham 165 Watham
6. Fall Rver Worcester 435 Nonthbridge
7. Adington Lunenbery 195 Uttiston
8. Pitsfield Worcester 51 Quabbin Reservorr
9. Belmont Boume S Myles Standish Park
10. NewBediord  Nantucket St Forest 10,5 Bu2zards Bay
11. Beverly Provincetown Massachusetts Bay (ocean)
12 Lawrence Meirose 45 Andover
13. Cambridge Sudbury 9 Wakham
14. Paimer Stockbrdge 165 Holyoke
15. Pittsfieid Fchburg 60 Philipston
16. Foxborough  Amherst 60 Quabbin Reservorr
:&: m Hudeon [ Wachussett Reservoir
fypot  Peabody 12 TopsSeld
19. Amesbury 42 Darnvers
20. Westfeld Groton 60 Leominster
2&1: ?:l?\gham Brockton Hyd Pl
195 Stoughton
23, Palmer Ashbumham 25 Bare
24. Lynn Gloucester 12 Manchester
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Teacher's Notes

YOUR RATIOS
‘ Topic/Objective Materials
Ratio Total school population by grade
and sex. See Appendix for other
useful statisitcs.

During Class:

1. Introduce the concept of a‘ratio as a comparison of two quantities using the "Your
Ratios" chart (2 out of 3, 2 to 3, 2:3, 2/3).

Iif class size is odd, you may choose to:
* add yourself
* add imaginary students
+ use calkulators

For school and town populations, you may choose to use rounded numbers.
2. Reduce ratios of larger numbers, if possible.
+ The ratio of a vote of 140,000 to 200,000 is equivalent to the ratio of a vote of 7
. :? 410% out of 1000 people but ginger ale, this ratio is equivalent to 2 out of 5
people buying ginger ale.
Simplify some examples from the chart.

3. Change some of these simplified ratios to percents.

After Class

"Your Ratios" Reinforcement

Add your own ratios and complete chart.

Regional Math Network « Harvard Graduate Schoolof Education « Harvard University
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Class Activity

YOUR RATIOS

s

¥
e
o\
SOV DNV

Your Classroom Ratio Simplified Ratlo Percent

Boys to total students

Girls to total students

Students to desks

Blue-eyed students to
total students

. Brown-syed students to
total students

Left-handed students to
total students

Our class to total
school population

Population of seventh
grade to town population

4% A AL S LNy I T A Sl

Think of YOUR OWN RATIOS for the remaining spaces.

SR L5

T L T

@
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Teacher Notes

PORTIA PREDICTS
' Proportions "Your Ratios" completed
forlast night's homework

During Class:

1. Introduce the concept of proportion with examples on the board. A proportion is an
equation that states that two ratios ar3 equal.
A. Review from fractions:
Reducing: If 4 out of every 8 students will go on a field trip, and 47 students go
on a field trip, how many students are there in all?

4 = 47
8

Expanding: If the ratio of boys to girls in your class is 4 to 5 and there are 15
girls in the class, how many boys are there in the class?

4 =7
5 15
’ B. Introduce cross multiplication:

If | have a ratio of 2 candy bars for every 3 children, and | have 28 students,
how many candy bars will | have?

2 candy bars I:I candy bars
3 students x 28 students

2. Use "Your Ratios” to generate new examples and in particular to predict statistics for
the school.

fter

"Portia Predicts" . Reinforcement
Textbook Examples of

Cross Multiplication

or Use QM data in Appendix

‘ to generate questions
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Reinforcement

PORTIA PREDICTS

Portia watched what foods were being sold at Quincy Market. She learned

some interesting things. Can you use her research to answer these
questions?

Assume: Quincy Market is open 10 hours every day, 7 days a week.*

1.

Atthe Taco Maker Horatio observed that 20 tacos were sold in 30 minutes.
At this rate, how many tacos would be sold in ...

tacosin 1 hour tacosin1 1/2 hours
tacos in 5 hours tacos in 1 day
tacos in 1 week tacosin 1 year

2. Portiawas told the Pizzera Regina sells an average of 600 pizzas per day.

At this rate, how many pizzas would be soldin ...

_____pizzasin1 hour pizzas in 5 hours

______pizzasin1 week pizzasin | year

3. Horatio discovered the Boston Brownie sell 5 times as many brownies to

adults as to young people,a 5to 1 ratio. (Warning! Thisisn'ta 1 to 5 ratio)

1) Ifthey sell a total of 180 brownies in 1 hour, how many were sold
to adults? to young people?

2) How many brownies are sold in one day
to adults? to young people?

3) How many brownies are sold in one week
to adults? to young people?

Actually, Quincy Market s only open 6 hours on Sunday but for this set of
predictions assume it is open 10 hours on Sunday.

Regional Math Network « Harvard Graduate School of Education « Harvard University
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Teacher Notes

ONE OF THE CROWD
Topic/Qblective | Materials
Proportiohs?, gétimation,
Prediction

During Class:
1. Whatis the ratio of the number of seventh graders in your home town to the number of
visitors to Quincy Market?

Example:
In one year 14,000,000 people visited Quincy Market. If Cambridge seventh
graders were the gnly visitors that year, how many times would gach seventh
grader have had to visit Quincy Market?

The ratio of Cambridge seventh graders to the number of visitors is:

—200 —1
500 to 14,000,000 or 14,000,000 which reduces to 28,000

Every seventh grader would have had to visit Quincy Market 28,000 times that year.

2. How many times would each seventh grader in Boston have 10 visit Quincy Market in
order to total 14,000,000 visitors?

3. You may choose to'generate some other examples from this chart or add statistics
about towns not listed.

Est. Grade 7 Population
Town (1986)
Boston 4500
Cambridge 500
Hingham ' 275
Cheimsford 425
Lexington 350
Somerville 450
Waltham 450
Lincoln 125
Marblehead 175
Acton 300
Medford 375
After Class:
"One of the Crowd" Reinforcement
"The Crowd According to Portia" Extension

Regional Math Network « Harvard Graduate School of Education « Harvard University
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Reinforcement

HORATIO: There sure are a lot of people here at Faneuil Hall Marketplace!

CROW: About 14,000,000 people visit every year.

HORATIO: Suppose every seventh grader in my school visited Quincy Market.
How many times...

CROW: Poor Horatio. He'll never solve that one. We had better help him!

Town Est. Grade 7 Town Est. Grade 7

Population 1986 Population 1986
Boston 4500 Waltham 450
Cambridge 500 Lincoln 125
Hingham 275 Marblehead 175
Chelmsford 425 Acton 300
Lexington 350 Medford 375
Somerville 450

Suppose your town decides to take gvery seventh grader in the town to Quincy Market for
the day:

1. How many busses would you need if a school bus can carry 50 students?

What is the ratio of students to busses in your town?

2. How many pizzas will you order if every student eats two pieces of pizza on the trip
and each pizza has eight slices?

What is the ratio of students to pizzas in your town?

3. One of the teachiers took a survey on the way home and gathered the following

information:
How many students bought
* 1/5 of the students bought T-shitts. T-shiits?
* 1/3 of the students bought jewelry. Jewelry? _
* 3/4 of the students bought candy. Candy?
‘ 4. Make up your own ratio questions about a trip to Quincy Market.
. 56
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Extension

THE CROWD ACCORDING TO PORTIA

\\:\‘\‘ N ‘\\\\ \

Boy, it's certainly crowded in here!l | can hardly move.

CROW: Did you know that between twelve and fourteen million people visited
Faneuil Hall Marketplace last year?

GRASSHOPPER: No! Come on!! That's more people than visited Disney World last
year.

PORTIA: It's perfectly obvious it's a reasonable estimate. Inthe last 15
seconds, | counted 16 people coming through that door. That's 64 in
a minute. Wait a minute!! Where's my calcuator?? Sixty-four times...

Did Portia estimate correctly? Check her figures.
(Hint: The market is open every day, 10 hours a day, Monday through Saturday.
On Sunday it's open 6 hoursy

Regional Math Network « Harvard Graduate School of Education « Harvard University
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Teacher Notes

SURVEY INTRODUCTION
Topic/Objective Materials
Survey iechniques Overheads of:
Ratio, proportion Bull's Eye View of the Carts
Portia's Survey

Duringclass:

. Discuss cart locations and products sold at Quincy Market.

Locaie selected carts on overhead.
Use scale drawing on bulletin board to identify specific locations on overhead
(i.e. rotunda, doors, stairs, selected restaurants).

. (Optional) Use these facts to generate discussion of carts:

More than 1,000 different products are sold.

Only 1% of the carts do not succeed.

Cart rental is $175 to $250 per week.

4 to 5 applications for carts are received each week.
There is often a one-year waiting period to get acart.
New carts have a two-week probation period.

. Introduce the idea of a survey using overhead of Portia's Survey.
. Take class surveys-on: favorite ice cream, favorite pizza, etc.

. Explain that we use the ratios determined in a survey (eg. 10 out of 30 students in the

class like chocolate ice cream) to make predictions about a larger group using

gmm:}igpg. Explain that in some situations proportions give us a good estimate
utonly it the sample of students has similar tastes to the larger

group.

. Explain that in other situations our predictions are much more accurate (e.g.,on a

map, if the scale is 1" = 3 miles and the distance from Cambridge to Lexington is 27, we
can accurately p,edict tha. %@ distance wiii be 6 miles).

. Discuss "How Will You Make Your Fortune" with students. Have them complete this for

homework.

After Cl

"How Will You MakeYour Fortune” Reinforcement

Regional Math Network « Harvard Graduate School of Education « Harvard University
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Key to a Bull's Eye View
(Bull Market Carts, July 1986)

T-shirts "Fanueil Hall"
Sun glasses

T-shirts "Boston"
Buttons make your own

Christmas ornaments  personalized
i pillows with sayings or names

1.
2.
3.
4,
5.
6.
7. Wild clothes jams, dresses, Hawaiian shirts
8. Eamings
9. Embroidery pillows, scarfs. etc.
10. beach chairs
11.  T-shirts "Harvard", "Boston College"
12. Scribbly Things color Boston picture (for young children)
14. Mini Chimes all kinds of chimes
156. Hand Painted welcome signs, thimbles, trinket boxes, refrigerator magnets
16. T-shirts "Feed the World"
17. Personalized name posters
18. Si made to order
19. T-shirts "Boston whale watching"
20. Posters and note paper
21. T-shirts "Boston Greeting Cod"
22. Coke hats straws attached
23. Shells, plant hangers, and chimes
‘ 24. Tales and Tails stuffed animals
25. Boston Fans cups, dishes, bumper stickers
26. T-shirts "Boston”
27. Ceramic chimes buttertly, rainbow
28. Truly Boston visor caps, napkins, commuter mugs
29. T-shirts Boston Lobsters, "l love Boston", Boston Beach Club
30. Pocket Book wallets, bags
31. Jewelry gold pins, charms |
32. Glass window sun catchers
33. Li'lLefty Shop bags, cups, playing cards
34. Dinosaurs puzzles, school bags, stuffed animals
35. Rainbow Connection  belts
36. MailaHeart personalize your heart, earrings, pins
37. Celebration ¢lown dolis, door wreaths, bagel magnets
38. Straw bags pocket books
39. Musictheme shopping bags, cups, hats, key chains, note paper, aprons
40. Cattheme cups, banners, leashes, figurines, address books, placques
41. Glass lanterns, floating candles
42. Wizard Shop figurines, note paper, crystals
43. Marcus and Me leather bags, bults
44, 1 t-shitts, cups, bags
45. Leather bags pocket book
46.

Cape Cod Porcelin lamps, vases, dishes
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47.
48.
49,
50.
o1.
52.
53.
54.
55.
56.
57.
58.
59.
60.

Bull Market Carts (cont)

Hand woven iteriis

Paintings
Caligraphy and Quotes
Notable Names
Bagtime
Concord Hand Design
Salt Marsh Pottery
Ireland

Handmade mice

Inkidincado

American Cup

Purple Panache

Greater Boston Tea Co.

dresses, scarves, belts

umbrellas (with messages or names)

framed (Boston, etc.)

plaques with quotes |
visor caps, baby clothes |
quilted bags, ties |
pottery, plant pots

hand-painted pottery, bells, boxes

Irish toilet paper, plaques, shirts, hats, etc.

doer decorations and stuffed animals

rubber stamps

"American Cup" t-shirts, shorts, visors, mugs

bags, earrings, scarves, pins

t-shirts

8%
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Overhead

PORTIA: It seems perfectly obvious to me that no one would want a Horatio T-shirt.
HORATIO: Wall, i iike it!
PORTIA:  |think we should take a survey.

‘ Portia's Survey
T-shirts THE 5 HHF A A - 60
Jewelry HH/ 6
School Supplies /l 2
Stuffed Animals HH 1] 9
Buttons m 3
: | Total Survey 80

"At this rate, | will
make a FORTUNE!"

02
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Reinforcement

HOW WILL YOU MAKE YOUR FORTUNE?
‘ Why not follow Portia’s example.

Pretend you want to open a Bull Market cart at Quincy Market. Before you
make your application you must decide what would be a profitable item to sell!

To do this you must:
* Choose 5 items to include in the survey and poll family and friends.
* Conduct your survey among 25 people of various ages.
| . * Record your information on the chart below.

's Siurvey

ITEM TALLY ITEM TOTAL | PERCENT

TOTAL

|

|

|
g
B

ERIC

Make up 5 questions using Your Survey results.

Reglonal Math Network « Harvard Graduate School of Education « Harvard Univeraity
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Teacher Notes
CREATING A BAR GRAPH
Topic/Objective als
Survey techniques Overhead of Portia's Survey
Graphing Overhead of Steve's
Ice Cream Bar Graph
Large scaled graph paper
(included)
Construction paper (optional)

During class:

1. Review the techniques for and vaiue of conducting a survey using Portia's Survey from
previous lessons. Encourage students to give cther examples.

2. Using the results of Steve's Ice Cream Survey, discuss bar graphs and the
advantages of depicting information in graphical form. Guidelines for drawing bar
graphs are included on Steve's ice Cream Bar Graph.

3. Work through one of the bar graphs with students in class using Graph Your Stats.

4. (Optional) Discuss License Application which students complete after completing their

bar graph.
After Class |
"Tally-Ho!" Reinforcement
"Steve's Ice Cream Survey" Extension
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Class Activity

‘ STEVE'S ICE CREAM SURVEY
On a recent Tuesday afternoon Horatio took a 4 minute survey at Sieve's ice
Cream Shop.
Y- NSNS SETLATE Flavor Numberof  Total
\\J;F'ETV'E—% N Cones Sold
L B .. .,'. ., el /" r;’,‘ \:“‘.f“(. ",
‘ iy Cookie-O TN 12
Vanilla Tt —e

OatmealRaisin  ##/// —_—
Maple Walnut m
Chocolate Ripple /i1 e

Strawbernry / ——

Total Numberof Cones Soldin
Four Minutes.

Steve's Ice Cream Bar Graph

Cones Sold in a 4-Minute Interval at STEVE'S

Your bar graph must have: Cookie-O
1. Title that tells what graph

2. Labels-—-on side and Oatmeal Raisin
bottom of yourqragh that
o oo Maplo wainut  [TITTIT

3. Bars—horizontal or Chocolate Ripple

vertical, that are of equal
width and equally sggced Strawberry 2

s |
‘ . 01234567 8 9101112131415
Number of Cones

65
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GRAPH YOUR STATS

Your bar graph must have:

1. Title--that tells what graph is about

Reinforcement

2. Labels--on side and bottom of your graph that tell the kinds of

facts listed and the quanti*.es of each

3. Bars--horizontal or vertical that are of equal width and equally

spaced

Draw a bar graph for each of these tally sheets.

This tally sheet shows pounids of candy sold in one hour at Sweet Tooth in

Quincy Market.
TALLY SHEET
Gummi Bears T Hit 1 14
| ‘ Licorice HH 5
Jelly Bears vl 9
Sweet Tarts 1/ 7
M&M's 1t Hif 10

This sheet shows the resuits of a survey on adult size T-shirts soldata
T-shirts cartin Quincy Market in one day.

TALLY SHEET
Small +HH 5
Medium T Hi- 10
Large | i HH HH-HH - | 25
‘ 'Extra Large Ht Hi T W 20

Full Tt Provided by ERIC.

ERIC
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Reinforcement

TALLY-HO!

Use the information from your survey to create a bar graph of your
information.

1. Check your survey tally and bar graph with your Quincy Market
representative.
2. When it is approved, ask for an application for a Bull Market License.

3. Complete the license application carefully!

Good luck!

Regional Math Netwerk « Harvard Graduate School of Education « Harvard University
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Reinforcement

APPLICATION FOR BULL MARKET LICENSE

Name " Homeroom number

Class Name Teacher Name

ltems to be merchandised
Reasons for selecting above items

Color scheme
Name of cart

How would the cart add to the festive spirit of the market place?

Other information which might best describe your product and presentation

Signature Date

)

A"A e

o) fé\ L |
AL

Please color in this drawing of a Bull Market cart showing the
merchandise you would sell, how it would bs displayed, any fixtures
to be used (boxes, baskets, etc.) the method of hanging or attaching
merchandise, the overall color scheme and type of sign, including the
name of your cart.
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Extension

STEVE'S ICE CREAM SURVEY

On a recent Tuesday afternoon Horatio took a 4 minute survey at Steve's Ice Cream

Shop.
Flavor Number of Total
R Ny A Cones Sold
R -F'E"V-E——: e T
" ANy . St L. 0r \‘,"
 coonie.- o Bruns ol ‘“. Yo¥]  Cookie-O I 12
T i
: Vanilla Tl —

QOatmeal Raisin  ##/// —
Maple Walnut m —_—
Chocolate Rippic /11 —_—

—

Strawberry /] —

.

Total Number of Cones Sold in
Four Minutes.

1. What is the ratio of Cookie-O cones to the total number of cones sold?

What is the ratio of each of the other flavors to Cookie-O?

' 2. If Steve sells this many cones in 4 minutes, how many does he sell in an hour?
In a 10 hour day? In 5days?

3. On a weekend day Steve sells twice as many cones as on a wegkday. How many
cones does he sell on a Saturday? On a weekend?(Sat,and Sunday)

How many cones will he sell in a whole week?

4. Ifittakes one gallon of ice cream to make 25 cones, how many gallons will Steve need
on Tuesday?

5. If anice cream container holds 3 1/2 gallons, how many containers must Steve order
for Tuesday?

6. If you were going to order ice cream for a week, how many gallons would
you need? ' .
How, many containers would that be?

7. How many gallons of each flavor per weekday must Steve order?
‘ * If each container has a diameter of 16", how much room does Steve need to store a
vieekday's supply?
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Relntorcoment Relntorcament

PORTIA PREDICTS

Portia watched what foods were being sold at Quincy Market. She lsarned
- ‘ sonnintetcsmgmlms. youusnoghmcsw&hl?oanswenhasa

questions?
Assume: Quincy Market is open 10 hours every day, 7 days a week.*

HORATIO:  There sure a2 a lot of people here at Faneuil Hatl Macketplace!

1. Atthe Horatio cbserved that 20 tacos were sold in 30 minutes. CROW:  About 14,000,000 peopie wisd every year,
Atthis rate, how many tacos wouldbe sold In .. HORATIO: SH:wppoms:Wmcvenmaradommy sd\oolms-MOuonarm
CROW: Poor Horato, Hell never sotve that one. We had better help it
_&'mh‘ hout ‘&mm‘ 1R2hours Town 4 Est.Grade 7 Town Est. Grade 7
mmhsm ﬂg_wlﬂ 1day Bosion P%ms Warham 9‘0%1936_
2300 tacosin 1 wesk |16 oPtacosin 1 year b pe Marlahead i
Cokogton 3 Modiod s
* mmm%%u&wmmpmwm s°"""""n ] = 2 | # [%) 3
Busses Pizzas m&: T-Shirts | Jewelry | Candy
_&0 _phzzasin 1 howr 300 pizzasin Shours usses
4200 plzzasin 1 wesk |22 8%pizzasin 1 year Boston 0 | % [has| % | Go0 | 1500 2375
Cambidge | 10 | 5% |35 | Y {100 {067 | 315
. Wam%%m%%mf&) Higham | 6 | 233~ | 49 z% s | 92 | 200
1) ey sl ol 1805iowrias it P e many wrosod Cheimstord | q | ¥254 |10 | 42551 95 | w2 | 39
aduts? 506 toyoungpeople?_30 Lexngon | 7 | S |ge | ' 70 |47 |263
2 gm%’_,m“‘“‘:“m“‘g‘;;‘:gm 300 % Somenile | @ | SY |3 | Usor,| 90 | iSO | 338
3) Howmany browles arosokd n o woek Flwatam | q | €9 1)) 3| 459/.( 90 | 150 |338
oaduts? 5600 toyoung}.sopie? 3000 Uoh | 5 [ 2932 (1% 25 [ w2 [ ey
Marbighead| # N1 ay | ¥y | 3¢ s | o
° Actually, WW"OlBMUOmGMmmSundayMtormisselol Acton 4 59 |75 53/3 éo oo |23
predictions assumeit is open 10 on St Madlord 3 sv% 99 :ny“ T RS |2

. " Network » Scheolof * Harvend Univeniy Ragonat Math Hetwos = 1wy vd Gr wurte Schootol

Extenslo:, Extenslon

STEVE'S ICE CREAM SURVEY

THE CROWD ACCORDING TO PORTIA On & recent Tuesday ahemoon Horatio 100k & 4 minute survey at Steve's ice Cream
Favor Wmbeeol | Tolal
Cones S
CookieO M 12

vama m e

Ommeal Raisin w11 ..1_

MageWant M
Chocolate Ripple /111 i
Srawdery n 2.

Total Nurmber of Cones Sokdin @

Four Minses.
1 WhlthlhcnﬁoolCooid.—OeomsloMlonnMdcomuoid?_’}_
wummumo«wm«mnwvfo"t Yorh Xk

oYy ol
PORTIA: i 2. 1iSteve selis this eovmerrims.mw mﬁmhmhouﬂ
Az Boy, K's certainly crowded In hereli | can hardly move. lnawhuxdty?l!:;znﬂﬁﬂ 1.:1“"’,919 cones

CROW: Nyoumwmbtmmmmwbonnnnilonpoophmsun 3. Ona weekend &mmmummyeomsuonawulmy

Faneuil Hatt Marketplace last year? cones doss he sell on a Sakurdey? _y_g._]_p_Onawukcnd?(snw&mday)_u,soo
GRASSHOPPER:  No! Come on'l That's more peopie than visted Disney World last How many cones wil he sellin a whole week? 43,600 cones

your. .

4. Hittakesone of lce cream to make 25 cones, how galions wil Steve need

PORTIA: s perectly obvious K's a reasonabie estimate. iIn the last 15 on'l’uuday?m e

saconds, L counted 16 people coming through that door. Thats 64 in il asllons

a minute. Wat a minute!! Where's my caloulator?? Sixty-four tmes...
5. it an los cream container holds 3 1/2 gallons, how many containers must Steve order

- for Tuesday?
O Porta estimate comecty? Chackher figures.  y6S. &2 carthiners
3tno By g ‘,“-.;x ot xs2 GE s 1,400,%0 mene sar. 5. llyouwn;goimbovd«bmunbnm&howmmyguonswwld
younesd?_1944_ qeftens
How would that be? ontawners C0e72 N
. Muo by oy x sades 1,188,000 4y many contaners ba?_EET conton v % e ezt

7. How many gations of each flavor per weekday must Steveorder? Q0 ® 4t ¢ ¢ 12
*  lteach container has a diameter of 16°, how much room does Steve need 10 store a
weekdeys wpply? 1S BT2 3y, rches.

1 Q oy Netwcr « Hovad Gundust 8 wy* 96 A NotworkeH Schoolol \
. ERIC . rr— ' 70

R e
2 ~

(Hint: The maviatis .10 hours . X
ons “m?'&m 0 at  Monday through Saturday.
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Teacher Notes

SCALE DRAWING OF SHOPS
‘ Jopic/Objective Materials
Scale drawing Graph paper, rulers
Linear measure Scissors, paper
Perimeter, area Direction cards ( per store)
Construction paper, tape
Graph paper - included in packet
(6 blocks per inch)

Pre-class preparation:

Review scale drawings of Quincy Market; determine scale appropriate to display area
(e.g. if 9' are available, use a 1" = 6' scale); cut up cards and review them; position the
outlines of Quincy Market using the dimensions listed below.

During class:

1. Use a sample card to show students how to determine the correct scaled dimensions
for their shop.
Exampie: Cardoos 6' x 24'
if 1" =6', the scaled dimensions of Cardoos would be 1" x 4",

. 2. Each student selects a card and computes the scaled dimensions for that store.
3. Then, each student draws his/her shop on graph paper using correct dimensions.
Using the graph paper as a guide, students then transfer this shape onto construction
paper. Each shop should be named and may be decorated if there is time.

4. Discuss the floor plan with the students. Plot the location of the sample shop. Each
student locates his/her shop and positions it correctly.

Floor Plan
Quincy Market Building
— 40" —> — 40" —>
Cardoos
Rotunda

approx. 6" radius

\J
‘ Waest East

72

Q Regional Math Network « Harvard Graduate School of Education « Harvard University

" ERIC




QUINCY MARKET INFORMATION SHEET

Name Product Dimensions 1" = 6' Scale
Coffee Connection coffee, etc. 24'x 24' 4" x 4"
Beverly's Kitchen quiches & soups 24'x 24’ 4"x 4"

Kilvert & Forbes cookies & brownies & 42 . 7
& 24' L 4
10" 3"
36' 6"
Paul W. Marks cheese 24'x 18 4"x 3"
Aegean Fare Greek specialties 24'x 24 4"x 4"
Pizzeria Regina pizza 24'x 24' 4"x 4"
Pﬁ::gs%“smr peanut butter 24'x 21" 4" x31/2"
J.P. Abocdy fruit cups & salads 2r 5 are 1
3 12"
24' 4"
10’ 3"
| o4 4"
Cardoos candy & nuts 6'x 24" 1" x 4"
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QUINCY MARKET INFORMATION SHEET

# Name Product Diinensions 1" = 6' Scale
10 | Joey's Gelateria ice cream 9'x18' 11/2" x3"
11 Doe, Sullivan & cheese ar o
Company 3
24' Ol }
42' 6 i
12 Jennetta's subs & |tglian 24' x 24' 4" x 4"
specialties
13 | The Monkey Bar drinks 24'x 18' 4"x 3"
14 Ming Tree Chinese food 24'x 24' 4"x 4"
15 BOSton & Maine SeafOOd 241 X 24| 4n X 4n
Fish Co.
16 Great Stuff salads 24' x 36' 4"x 6"
17 Boston Beanery beans 9'x9 11/2"x 11/2"
18 | Freedman's Bakery | bagels & pastries 24'x 48' 4"x 8"
100
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QUINCY MARKET INFORMATION SHEET

# Name Product Dimensions 1" = 6' Scale
19 | Steve's Ice Cream ice cream 70 S o
24 241 | lar 4
40' 6 2/3"
20 JJulian's Cheesecake cheesecake 9'x9 11/2"x11/2"
21 M. Berenson meat 24'x 39' 4"x6 1/2"
22 E.N. West meat 24'x18' 4"x3"
23 Aris Barbecue chicken & ribs 24'x 24’ 4" x 4"
. hot dogs & ' ' "y @n
24 | Brown Derby Deli pastrami 24' x 36 4"x6
25| AuBon Pain French breads & 3¢’ 1" &
6' ') 1) 1" " "
e |12 24 o 12 4
& 36" " 6"
26 | North End Bakery ltalian pastries 6'x18' 1"x 3"
101

Regional Math Network « Harvard Graduate School of Education « Harvard University

75



QUINCY MARKET !INFORMATION SHEET

Dimensions

# Name Pruduct 1" = 6' Scale
27 Aval's Fudge fudge 6'x12' 1"x2"
28 Taco Maker Mexican specialties 6 18 b ¥
], ... , ...
o |12 24 o 12 6
6' 24! 1' 6"
29 AlaCarta hors d'oevres 24' x 24’ 4"x 4"
30 | Boston Brownies brownies 24'x 18 4" x 3"
The Colombo . . -
‘ 31 Yogurt Shop yogurt 24'x 18 4"x3
32 tmaclznéfpaer;?er clams & oysters 24'x18' 4" x 3"
38 | Fisherman's Nest fish ;:teeasfood 24'x 24 4" x 4"
34 Cafe Marion burgers & salads 24’ x 39' 4"x61/2"
35 | Raging Cajun gumbo & jambalaya 9'x9 11/2"x11/2"
3s | Carol Ann Bake ltalian pastries o ad 172"
Shop 3 12"
24 4
15' 2172
45’ 7172
102
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Maker ¢ J Brownes
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m . i il 32 ‘\‘l il 33

Col“mbo Walrusandthe |  Fisherman’s
Yoglut Shop Carpenter MNet
24' x \@' 24'x1®' 24! x 24!

24 35 36

M \M . Carol Amn

Cafe
Marion

24' x 39’

']
CAJutL
90 v 9!

Jpake Shop

]

YOU MUST FIGURE THE
24'| MISSING DIMBNSIONS,

45’
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The Coffee Beverly’s Kilvart &
< o
L | ok * 6
: Paul W. Acgean Pizzeria
: Marks Fare Regina
§ | 24' % 19’ 24'%x24"' 24'% 24’
LT 7 | aen 5| "I 9
Peanut Butter | J.P. Aboody Cardoos
7‘“"‘“ ig: ' 21.
24'x 2\ T ek st 6'x24'
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M’ : 10 M 1 12
Joey’s Doe, Sullivan. | Jennetta’s
Celateria . &Co. |
9'x 18’ Lty oy wor rove e 24" % 24"
m l B M*N\mg Tree ; hﬁostoneramc' .
Monkes Fish Co
Bar ’
24/ x\®' 24'x24' 247 x 24°
" H 16 \M} 18
Boston Great Freedman’s
Beanery Stuff Bakery
9'x9! 24'« 36’ 24 x 48'
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Teacher Notes

z ‘ THE GRAPH-HOPPER
Topic/Objective Materials
Scale drawing, linear measure Construction paper
Ratio, proportion 1/2"and 1" graph paper
Perimeter, area (includeI inunit)
‘ Rulers
Pre-class preparation:

Prepare a sample crow, and grasshopper.

During class:
1. Ask students to choose the scale they wish to use (1/2" or 1"). Remind them that

thair drawings will be used as part of the class display and that a variety of sizes
are needed.

2. Distribute graph paper according to scale chosen.
. ‘ 3. Begin a sample crow or grasshopper on the board or overhead with the class.
: Have students continue work on their own orin small groups. Use the coordinate
system to help complete your drawings.
4. Discuss with the class the effect of scale on both the area and perimeter of a
design.
Extenslon:

If your classroom has floor tiles, have students complete one design on the floor
using colored chalk.

Iif a pantograph is avallable, ask a group of students to learn how to use it and
present a class demonstration.

Prepare overhead transparencies from some of the designe. Project them on the
wall at different distances and examine the effect on area and perimeter.

123
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Reinforcement

THE GRAPH-HOPPER

HORATIO: [I'mtrying to enlarge drawings of the crow and the
grasshopper and it's not working.

PORTIA:  Wall, it's perfectly obvious to me that you gotta

use graph paper.

]

-]

’

’ 8

1 7

G . N¢

5 -4

4 4 |

3 3 TN i

3 2 \a fi
‘ ¥ [ ‘F ﬁ i

6 V 2 3 4 B3 &6 1 8 © 1 2 3 4 85 &6 7T 8 9% w u ,‘

The crow and grasshopper have been drawn on 1/4" graph paper.
Enlarge the pictures by using 1/2" or 1" graph paper.
Now answer the following questions: ‘
1) What size are the squares on your graph paper? How much larger are your
squares than the squares on this page? What is the perimeter of your

square? Of the one above? What is the area of your square? Of the one
above? :

2) What do you think this enlargement will do to the length of the grasshopper or
the wing span of the crow? Measure corresponding parts to check your
gusess.

3) What do you think this enlargement will do to the area of the paper covered
by the grasshopper or the crow?

‘ List some other questions you might ask and give their solutions.
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Teacher Notes /

CONSTRUCTION OF BULL MARKET CART

ctive Materials
Scale drawing Posterboard or oak tag '1
Linear measure (1 1/3 pieces of 8 1/2x 11 per cart)
Perimeter, Area 1/4" metal fasteners
Glue, compass, scissors
Pre-class preparation:
Construct sample wt , gather materials (posterboard or oak tag); duplicate cart design on oak
tag (optional)
During class:

1. Oaktag: If oaktag is used and cart design has been duplicated or: oak tag, students will be
ready to cut and assemble their carts immediately.

Posterboard: Instruct students to paste their designs onto the posterboard before cutting and
assembling carts.

(Students may be encouraged to work in pairs so they can assist one another)

2. After the students have assembled their carts, have them compare the dimensions of their
model to those of a real cart (scale: 1" = 1)
Suggested questions:
What is the length of the rectangular display part of your cart?
What will the length be on the real cart?
What is the width of this display on your cart? On a real cart?
What is the diameter of the model cart wheel? Of the real cart wheel?
What is the ratio of these dimensions?
What is the area of the model cartwheel? Of the real cart wheel?
Whatis the area of the rectangular display on your cart?
What is the area of the rectangular display on the real cart?
What s the ratio of these two areas? Why is it different from the ratio of the
length of the display areas? (the square factor is introduced)
Afterclass

* Compare the volume of the top tray of the model cart to that of Extension
the real cart. What is the ratio of these volumes?

* Choose an item to sell from your cart. Name your cart Extension
apprepriately and decorate it. You may even stock the cart
Draw all items to scale.

* Construct a full-size cart. The full-size cart is 3' by 6' Extension
(use the sc2le drawing to construct it). Appliance boxes
(e.g. refrigerator box) wou!d be useful. Double wheels
‘ will give added support. A roof might even be added.
(Note: this introduces square and cubic factors)

87
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Use the design which your teacher
gives you. Follow directions for oak tag
or posterboard depending on the
material you are using.

OAK TAG: Skip to step 1 below.
POSTERBOARD: Using aruler and
ball point pen, trace the design from

the paper onto the posterboard. Press
hard. Now go to step 1 below.

8.

Class Activity

CONSTRUCT YOUR OWN
BULL MARKET CART

. Carefully cut all pieces along solid lines.

Use a compass to construct two circles with diameters of 3" on your plain
piece of oak tag. Cut outthese circles for cart wheels.

Eold carefully on dotfed lines. Dots shouid be on the outside of the fold.
Glue ABto AB and CD to CD.

Foldintabs G, H, | and J and glue to form the top of the cart.

Insert a small metal fastenerinto the cente” ~ 2ne wheel, then through
point F on the cart leg and pointFontheb 3, and fasten. (Be sure that
the brace tab is inside the leg cart with the tab facing down.)

Insert another fastener through the center of the other wheel, then through
point E on the other leg and finally through point E on the brace.

With glue, attach the other leg brace, matching K's and L's.

- (M=}
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Teacher Notes

PERIMETER

Topic/Objective Materials Needed

Concept of perimeter 12.5feet of yarn knotted
at 12 feet, graph paper, 2
yardsticks, dot paper for all
students

During class:

1. Ask four students to hold the yam and be prepared to create different shapes. Ask
two students to check measurements with yardstick. All other students should
record figures on dot paper or graph paper. Use scale 1"=1'or 1/4" =1".

2. Ask the students to form the following using the yam (all of the perimeters will be
the same since the length of the yam never changes):

' * atriangle

* an equilateral triangle--discuss the meaning of congruence

* aright triangle--how many differant right triangles can be formed? Does
one of the right triangles have sides 3, 4, and 5? (remind students that the
perimeter is constant)

e asquare

* arectangle-how many differant rectangles can you form? Whatis the
perimeterof each? What is the area of each? What rectangle appears to
have the largest ared?

 What does perimeter mean? If | know the perimeter of a figure, can | always
predict the area?

After Class

"| Counted My Hops!" - Reinforcement
Use textbook for supplementary problems ~

129 91

Regional Math Network « Harvard Graduate School of Education « Harvard University




Reinforcement

| COUNTED MY HOPS

Horatio: How far is it around the Quincy Market building?
Grasshopper: |didn't really measure, but | counted my 242 hops.

If every grasshopper hop is 60 inches iong, what is the perimeter of the
Quincy Market Building in feet?

perimeter

Horatio: [didn't really measure, but | took 24 steps when | walked along the
width of the building.

;f evgry step Horatio took was 25" long, what was the width of the building in
eet?

width

Using the information from the Graéshopper and Horatio, find the dimensions
of the Quincy Market Building.

(Hint: Draw a diagram of a rectangle to help you solve the puzzle.) -
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Teacher Notes

HANDS AROUND THE SCHOOL
Topic/Objective Materials Necded
Concept of perimeter Town Map (optional)

During class:

1. Ask students to stand around the perimeter of the room (or the lunchroom or
gymnasium--wherever there is blank wall spacs).
* Canthey enclose the entire perimeter?
+ Can they enclose the perimeter with fewer people?
* Estimate and agree upon the length for which each person is responsible
 Estimate the largest perimeter that this class could form

2. Can you predlict whether all of the students in the school! could surround the school
building? The gym? The football field? Your town?

3. Did you know that most people are "squares"? ("squares” means that the ratio of
their arm spread to their height is close to 1).

Check this with:
* Members of your class
* Small children
* Adults

4. Using an enlarged map of your town have students use yarn to measure the
perimeter and convert this answer to feet. Calculate the number of people
required to surround the town. Could your town's population do this?

5. (Challenge Project) "Hands Across America® tried to create a human chain from
New York to Los Angeles. If it is 2825 miles, how many students would be
necessary for the chain.

After Class

"Quincy Market, We've Got You Surrounded" Extension
"Portia's Dilemna" Extension

131
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Reinforcement

‘ QUINCY MARKET: WE'VE GOT YOU
* SURROUNDED!

Fact: The Quincg Market building is 555' long and 50' wide. The average person has an
arm spread of 5 feet.

" § feet

Question: How many visitors would it take to surround Quincy Market?

Fact: Approximately 35,000 people visit Quincy Market every day.

' Question: If all of the visitors on Tuesday held hands, how many times would Quincy
Market be surrounded?
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PORTIA'S DILEMMA
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Fact: One day Quincy Market had 34,364 visitors. Every visitor had a 5'arm
spread. Suppose every visitor was there at the same time, and they all
joined hands around the outside of Quincy Market.

Question: Whatis the largest (in area) rectangle that can be formed that uses
fﬂlaeﬂ(mvj)sitor and has dimensions proportional to those of Quincy
et
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Teacher Notes

AREA: SQUARES AND RECTANGLES

Topic/Objective Materials

Develop concept of area Use Masking tape to mark 4 square
feet and 1 square yard on the floor.
Place the tape so that one square is
2feetonasideand the otheris
3 feet on a side

During Class:

1.

Ask one student to stand in the 4 square-foot box. Can another student fit?
How many can fit? (Rule: Both feet must be on the floor)

Have students stand in the square yard box. How many can fit?

What is the ratio of the number of students in the 4 square-foot box tc the number of
students in the square yard box?

Use these numbers for the following problems and the homework assignment.
Have students estimate the number of students who could fitin

-the classroom

-the gym, etc.
How many square feet (yards) would hold the entire class?

How many square feet (yards) would hold the entiré school?

After Class

"How Many Visitors Can Fit in Quincy Market?"  Reinforcement
"Bull Market Cart Storage" Extension
Use textbook for supplementary problems
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Reinforcement

HOW MANY VISITORS CAN FIT INTO THE QUINCY
MARKET BUILDING?

The dimensions of the Quincy Market Building are 50' by 555'. If we assume
there are no obstacles in the building, how many people can fit inside the
building at one time? First floor only, please! (HINT: Use the results from your
clasas; experiment and think about the number of people that fit into a square
yard).

Find out about the fire regulations for your town land what Iimité there are on
kuilding capacity. How many people could legally fit into Quincy Market if it
wera in your town? :

Use the resulis of your class expériment to determine how many people could
fitinto an elevator 5'x 6'. If the average weight of each person is 130 Ibs., how
much weight is that elevator carrying’

{

13
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Extension

BULL MARKET CART STORAGE

—

Bull Market Carts

Bull Market carts are 3' wide and 6' long. If there are 50 carts that must be
stored in a room, find the dimensions of the smallest room that will hold all 50
: carts. The room should only have one door (which opens out). You decide
: where that door should be. The carts must be placed so that any cart can get
I ‘ out without moving other carts.

Show the arrangement uf the carts in the room.

HINTS: Graph paper might help. You may choose to use the carts you have
constructed and start with a smaller number of carts.

136

Regional Math Network « Harvard Graduate School of Education « Harvard University

98




Teacher Notes

SPOT ON THE WHEEL
Topic/Objective Materials

Circumference of a circle String, Rulers, Calculator,
Concept of = Chart on blackboard (optional),
Tape Measure (optional)

Pre-Class Preparation: Cut-out cardboard circles with diameters of 3%, 4". 5", 10", and 12"
Put chart below on blackboard.

Diameter of Measure of

c
Wheel Circumference D

3inches

4 inches

5inches

10 inches

12 inches

During Class:

Explain that the word gjrcumference is used to designate the perimeter of a circle.
Ask students to find a diameter (by folding circle in half) and to measure and record
the diameter and circumference (using string or rolling circle on a flat surface).

Have students make a visual comparison of circumference and its relationship to
diameter. '

Encourage them to verbalize that for any circle the circumference is approximately
three times the diamter. . .

Use the chart on the blackboard and a calculator to develop C/D =~ 3.14 and introduce
the symbol =. Stress that 3.14 is an approximation and that the formula C = D may
be used to find the circumference of a circle with known diameter.

6. Have students make up several examples using the formula and “Spot on the Wheel"
in class. ‘Have students share the examples with each other.

o A O N2

_After Class
"Spot on the Wheel" Reinforcement
"Pi for Horatio" Reinforcement
"How Many Rotations" Extension
Use textbook for supplementary examples

29
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Class Activity

THE SPCT ON THE WHEEL

‘ Horatio observes a nick on the edge of the wheel as one of the vendors pushed a bull
market cart into position.

HORATIO: | wonder how far the cart moves when the wheel turns exactly once?

PORTIA: It's perfectly obvious to me that we nesed to measure the circumference of the
wheel and compare our measure, in some way, to the diameter of the wheel.

HORATIO: Circumferencell What's that?
PORTIA:  Circumference is the perimeter of the wheel.

‘ Portia and Horatio did some measurement and put the results on a chart. Complete the
chart by finding the indicated measurements and doing the necessary calculations.
(HINT: A calcuiator could make this easier).

Find § other circular objects to measure and complete the chart.

DISTANCE AROUND Divide circumference
OBJECT  |DIAMETER | 1\i1eiDE OF CIRCLE by diameter and
(circumference) round answer to
: nearest hundredth
WHEEL 3 feet 9.5 feet 3.17
PIZzZA
WCHOCOLATE
CHIP COOKIE

What do you observe in the last column? What are your conclusions?
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Reinforcement

MORE SPOTS ON THE WHEEL
DISTANCE AROUND
OUTSIDE OF CIRCLE DIAMETER
OBJECT | DIAMETER ROUND ANSWER
(CIRCUMFERENCE) | TO NEAREST
HUNDREDTH
WHEEL 5 FEET 15.9 FEET 3.18

What do you observe in the last column?

What are your conclusions?
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Reinforcement

Pl FOR HORATIO
T TUTCICTCICIURTT
PORTIA: Horatio, it's perfectly obvious to me you don't need to measure the
circumference, just multiply the diameter by =!
HORATIO: Apple or biueberry?
TCILICIICICITICIUIC JCICICIv] (W[ CICICIC TCTCICTCIUICTUI

Poor Horatio! He still thinks = = apple, but you know x = 3.14 (well, aimost!). Find the
circumference of the following using the formula C = nd.

1. Acup with a diameter 4".
2. The top rim of a flower pot with diameter 6".

3. The bottom rim of a lampshade with diameter 12". What is your answer in
inches? In feet?

4. Acircular rug with diameter 54". What is your answer in inches?
In feet? In yards?

5. Acircular swimming pool with diameter 18'. What is your answer in
feet? In yards?

*6. A button with diameter 1/2". What is your answer in inches?

7. Abicycle wheel with radius 13". How many inches have you travelled when the
wheel makes one rotation?

L

Estimate the diameter of a pipe with circumference 9 1/2".

Measure the circumference of 3 circular objects and use the formula C = nd to estimate
the diameter of these objects.

OBJECT CIRCUMFERENCE DIAMETER
1.
2.
3.
140
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Extension

HOW MANY ROTATIONS, HORATIO?

HORATIO: | think I'll push this cart around Quincy Market and count
the number of times the wheel turns.

CROW: Remember, Horatio, the Quincy Market building is 50
- feet wide and 555 feet long.

GRASSHOPPER:  An estimation is good enough for me!
PORTIA: Does anybody have a calculator?

Find out how many times the wheel tums when the bullmarket cart is pushed
around the perimeter of the Quincy Market building.

Why might Horatio's answer be different from Portia's?

Are there any accuracy problems here?

141
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A BIG SLICE IN THE LIFE OF HORATIO

|
|
Teacher Notes

Topic/Oblective Materjals
Area of circle Graph chalkboard, 1" graph
(estimation) paper (3 pieces per student),
Compasses, String (2 feet)

During Class:
1. Distribute graph paper and compasses to each student.
2. Brainstorm with students to generate methods for approximating the area of a circle.

3. Have students draw a circle with radius 3" on their graph paper and count the
squares. (Approximate partially covered squares.)

4. Repeat same procedure with circles of 1" and 2" radius.

5. Draw circles of radius 4" on chalkboard. Ask students to brainstorm how they would
use their graph paper to find the area of this circle. (Hint: students should draw
semicircle on graph paper.)

6. Introduce "A Big Slice in the the Life of Horatio".

Discuss meaning of a 16" pizza. (Hint: radius = 8")
Show students how to draw a circle using string. Suggest that students draw their

circles on newspaper or a brown paper bag. Have students use their graph paper for
estimating area.

After Clags

"A Big Slice in the Life of Horatio" Reinforcement

142
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Reinforcement

A BIG SLICE !N THE LIFE OF HORATIO

HORATIO: I'mstarved! | wantalarge 16" pizza.

PORTIA: That's more than twice the size of the 10" pizza! You'll never
finish all that, Horatio!

HORATIO: It'sonly 6" bigger!

Portia and Horatio are not using the
same type of comparison. BOTH ARE
; ‘ RIGHT! Can you explain why?

~— .

e —— T

RN

Construct circles of diameter 10" and 16" and estimate carefully the area of

each circle. Bring your circles to class and be prepared to explain your method
‘ of estimation.

143
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Teacher Notes

PIZZA Pl
Topic/Objective Materials
Area of Circle Scissors
(formula) Rulers

During Class;

1. Discuss methods used by students to approximate the area in "A Big Slice in the Life
of Horatio".

2. Use the parallelogram method to help students vizualize the area of a circle.

For a parallelogram:

AaQue Area = (base) x (height)
Area = (1/2)Cr
Area={(1/2) (rd) r
Area=(1/2)m (2r)r
L | )
1/2 of circumference Area = mir

3. Have the students cut the circle into eight equal slices and form a parallelogram.
This intuitive approach leads to the actual formula.

4. Usae the formula to calculate the area of the 10 and 16 inch pizzas. Compare the
results with previous estimations. .

5. Have students solve additional examples. Stress the meaning of r2

After Clasg

Textbook examples using formula Reinforcement
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ROOM UNDER THE UMBRELLA

Teacher Notes

Topic/Objective Materials
Area of Circle Square yard marked

shapes on floo

36" diameter circle on floor
(use masking tape to outline

on floor

4

During Ciass:

1. Determine how many students can standin a square yard or in a 36" circle

2. Have students form groups to solve "Room Under the Umbrella”. (Teacher may have

to brainstorm or suggest possible approaches, diagram, etc.)

3. Ask students why we used a square yard and a 36" circle in our compariso

n

Atfter Class:

"All Wet" | Reinforcement
Text book problems using nir2 Reinforcement
"Room Under the Umbrella" Extension
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Its

Extension

ROOM UNDER THE
UMBRELLA

Horatio: Even in that crowd of people with
umbrellas, | GOT WET!

\\BY
O,
A\

.-
- Ny e
N7
A
)

N

302 A
“‘-’
e

Crow: Look atthe facts, Horatio. '/,

N
N

1. How many people canstandin a
square yard?

2. How many people can stand under
an umbrella that is 36" in diameter?

Use arectangle 15' by 9'as an example and estimate the number of people
that get wet.

18’

N\ /
gt

Think! What happens if we change the size of the rectangle to 8' by 5' or the

diameter of the umbrella to 40"? y

Make up some other umbrella problems.

'o.o‘l ALY i; VY ’ ‘
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Reinforcement

|COUNTED MY HOPS Relntorcement

. QUINCY MARKET: WE'VE GOT YOU
: M SURROUNDED!
: ‘ Vet Fact: The Quincy Market buikting Is 555" long and 50" wide, The average person has an

arm speead of S feet.

Pyrr T a——

Horatlo: How far is it around the Quincy Market building? S fet
. Grasshopper: 1 didnt realty measure, but | counted my 242 hops. f !
: It every grasshopper hop is 60 inches long, whatis the perimeter ot the

Quincy Market Building in feet?

1IN0 feet
penmeter . Question: How many visitors would it take to surround Quincy Market?
4 PCop,C.

Fact: Approximalety 35,000 people visit Quincy Market every day.

Horatio: | didn really measure, but § took 24 steps when I walked along the
width of the building. Question: if al of the visdors on Tuesday held hands, how many times wouid Quincy
Market be surrounded?

reg\tv?efystepﬂorauobdtmﬁ'bng.whalmmwmdthebwd‘mgh Hg +,;ne3

600 inches = 50 fect
wdth

Using the information from the Grasshopyyer and Horatio, find the dimensions
of the Quincy Market Buikding.

{Hint: Draw & diagram of a rectangle 0 help you soive the puzzie.)

555 feet X 50 feet

Relnforcemaent
Extension .

PORTIA'S DILEMMA HOW MANY VISITORS CAN FIT INTO THE QUINCY
MARKET BUILDING?

5SS fast

Quinc
Xxifarket

CSEEER X XXX X

Fact: Oneday Quincy Markethad 34,364 visitors. Every visitor hada 5 arm
pread. Suppose every visitor was there at the same time, and they all
joined around the outside of Quincy Market.

Question: Whatis the largest (in area) rectangle that can be formed that uses
mmm |mans-|°nspmpﬂmo y
Market? for andhas d nalto those of Quincy The dimensions of the Quincy Market Building are 50'by 555", If weassume

there are no obstacles In the building, how many people can fitinside the
building at onetime? First floor only, plaasel (HINT: Use the results fromyour

'en,'M of human wall = 78,910 #. da.s&s;experlment and think about the number of people thatfitinto a square
width of RAunan wall = 7100 €4 ek o
3083 5 yds. X f{-‘%‘\ € People

Area = 5§59, 51,000 s’.# 2 560,000,000

Find outaboutthe fire regulations for your town and what limits there are on
building capacity. How many people could legally fit into Quincy Marketif it
were inyour town?

‘ Use the results of your class experiment to determine how many people could
fitintoan elevator §'x 6", I the averageweight of each person is 130bs., how
much weight is that elevator canrying

vople

Ty X 130\os e b

3.3 <y ych‘. x
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A e provideay enic

Relnforcemont

P1 FOR HORATIO
x KRKITARK: XRTXRAREXIRRARRRIRR
PORTIA: Horﬁorspomvmbmoyoudon\modlomasumho
drcumierence, just muliply the diameter by x|
HORATIO: Appie o blusbeny?

n

Poor Horatol He stil thinks x x apple, but you know x = 3,14 (wel, aimostt). Findthe
circumierences of the foliowing using the formula C = xd.

12.5¢"
2. Thex dm of a flower pot with ciameter 6°,

1. Acupwithadameter4®.
1g.8¢"

with diameter 12°. What Is your answaef in
Infeet?_344°

4. Ackcular rug with diameter 54°, Whunyourmorhhdm?ﬁ&*_‘.
hbﬂ?_'tu__lnwds_‘tm;&

S5, swimming pool wich diameter 18, What is your answer in
e e 1234 s,

6. Abution with iameter 172", What is your anzwerininches?__ [ §9

7. Abicycle wheel with tacius 13°, Howmvyhdmh&voyouuavoudmmho
wheel makes one rotsbon?__ 1.6 ¥ ¥

3. ThebottomrAmola
inches?_27, 68"

8. Estmate the tiameter of 8 pipe with drcumierence 9 172, _3 %

Measure the circumierence of 3 circular chiects and use the formula C « xdto estimate
the diameter of these objects.

Extension

HOW MANY ROTATIONS, HORAT!O?

HORATIO: 1 think Il push this cart around Quincy Market and count
the number of times the wheel turns.
CROW: Remernber, Horalio, the Quincy Market buildingis 50
feet wide and 555 feetlong.
GRASSHOPPER:  Anestimationis good enough for me!
PORTIA: Does anybody have a calculator?
8 N
aatr, 3

Find out how many times the wheel tums when the bullmarket cartis pushed
around the perimeter of the Quincy Market building.

12L.5 cotatiang

Why might Horatio’s answer be different from Portia’s?

VARLATINS TRow THE
tm CIRCUMPERENCE Arathere any accuracy problems here? PATH  WORATIO TALES, w2,
' Wow CLes€ Yo Tn@ WuiLdIG,
2
3

[ " 4G Ceboad of E: Unvenaly MWMW-M“G‘MSMOIE“I«'MWMW
ROOM UNDER THE Extension
UMBRELLA ", -'1;,',: YU
Horatio: Evemmhalcrowdolpecpxevam K-
umbreflas, | GOT WET! N
Crow:  Lookatthe facts, Horatio. Y

I
Howmanypeoplemnstandma ot

square yard

2. Howmany people can stand under £
anumbvellathatis 36" indiameter? ¢ «£Glg"

Use arectangle 15'by 9'as an example and estimate the number of pecple

that get wet.

7

~

15

N

IS people c;d’ wetl assuming
5pcoph. per 5. yd. and
Y Pevple per Umbrella,

Think! What happens if we change the size of the redangle to8'by S'orthe

diameter of the umbrellato 40°?

Make up some other umbrefla pmblems.
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SINULATION
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Teacher Notes

BUSINESS SIMULATIONS
‘ Topic/Objective Materijals Needed
Problem Solving
Percent of anumber Bull Market Cards
Bull Market Score Sheets
(6 per student)

Any Apple || Computer
T-Stop Saleogram Disk
(included in unit)

Before Class:
Decide whether to use the Bull Market Game or the Computer Simulation or both.

The Bull Market Gams is a simplified simulation of running a T-Stop cart. Each student
maintains his/her own records and performs the calulations as the teacher presents
‘ each card. Students may also work in small groups. This activity can be used for two
or more class periods.

T-Stop Sales is a computer simulation which will run on any Apple I computer. Students
can work in small groups to run a cart and try to beat Sloppy Joe, a lazy but successful
business person. This activity also can be used for two or more class periods.

150
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Extension

: BULL MARKET
' ‘ GAME
Materials Needed: Green Bull Market cards 5 1/2" x 4 1/4", Bull Market

scoresheet

DIRECTIONS: This game is based on the BULL MARKET at Quincy market. The score
sheet presents a one week simplified simulation of a T-shirt cart. The game may be
used by an entire class, small groups or individually. Since directions on some cards
vary, based on tha price of T-shirts and ths placement of the cart inside or outside,
several students could use the same five cards for a week but have different profits.

1. Shuffle the deck : cards and put them face down.
2. Fillin your name v« the score sheet and fill in the starting amount. This shouid be

$3,000 at the beginning of WEEK #1 and the profit or loss carried over for any other
week. Also, note all carts pay a $20.00 storage fee each week.

(o

Choose inside or outside position for your cart for the week and enter the appropriate
amount.

4. Order the number of T-shirts fo keep the stock at 600. Your price per T-shirt is $4.00.

’ 5. Choose a selling price from $10.00 to $15.00 for the T-shirts for the first day of the
wesk.

6. Take the top card in the pack and write the % (up or down) in the appropriate column.
Calculate the number of T-shirts sold based on a normal day of 60 shirts sold.

e.g., Salesup 10% 60+6 . Salesdown 85% 60 - 45
10% of 60is 6 66 85% of 60 is 45 15

7. Put the number of T-shirts sold for the day in the appropnate blank and calculate the
total sales for the day. .

8. Choose a price for T-shirts for the next day. Continue the same process for the week.
9. Atthe end of the week find the total number of shirts sold for the week.

10. Find the total sales for the week.

11.To calculate total profit for the first week subtract the $3,000 you started with from the
total sales. Carry this amount to the start of the next week.

NOTE: Don't forget at the beginning of each week to readjust your T-shirt.order to keep
inventory at 600.
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WEEK#

STARTING AMOUNT

(This should be $3,000

for the firstweek.)

Inside ($275) or Outside ($150)
Storage ($20.00)

Order T-shirts at $4.00 each

CASH ON HAND

Class Activity

BULL MARKET
SCORESHEET

NAME

PRICE OF
T-SHIRTS

% UP OR DOWN

TAKECARD | T-SHIRTS

SOLD

TOTAL SALES
FOR DAY

SUNDAY

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

SATURDAY

TOTALS FOR
WEEK

Regional Math Network « Harvard Graduate School of Education » Harvard University

Balance $
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T-STOP SALES Extension
‘ Computer Simulation

T-Stop Sales is a computer simulation which will run on any Apple i
computer. The program simulates the sale of T-shirts at a Bull Market cart
for 1 month. Students run their cart in competition with Sloppy Joe's T-
shirts. Sloppy Joe is a lazy businessperson who always orders the same
number of T-shirts and never changes his prices.
The goal of the game is to beat Sloppy Joe by ordering and pricing
‘ carefully. Students use problem solving strategies and accurate math
calculations to win the game.




GRAND FINALE

Finish Horatio and Portia's story.
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RESOURCES
— — _:.i'
MATERIAL ADDPRESS TELEPHONE NUMBER
T-Aid Map MBTA Customer Service 617-722-3200
10 Park Plaza
Boston, MA 02116
Official Massachusetts Public Information Office 617-973-7500
Transportation Map Mass. Dept. of Public Works
10 Park Plaza
Boston, MA 02116-3973
Teachers' Guide to Faneuil Hall Boston National Historic Parks 617-223-2982
(People and Places) 15 State Street
Boston, MA 02109
History of Measurement Ford Motor Company
The American Road
PO Box 1899
Dearborn, MI 48121
Brochure on Quincy Market
“ Faneuil Hall 517-223-6098

156




|
&
&
=
B
g
b=
Zz
Z
?
8
&
o)
2
8
(]
:
Q
|
g
3
T
[
3
Q.
c
2.
-
g,
<

CITY/TOWN STATISTICS
Town/City Po;glﬁion gﬁ%ﬁgﬂ Medlilaéloga;nily Tmhgméon Pgi)rﬁld:ﬁZn Pg)mﬁ?:ﬁgn
Acton 17,431 10.14 $31,607 Lowell RTA 300 309
Boston 625,000 (est) 45.40 $16,062 MBTA Hudson 4,489 4,397
Cambridge 95,362 7.14 $17,845 MBTA 515 559
Chelmsford 30,684 2296 $28,174 Lowell RTA * 414 453
Hingham 20,648 2259 $30,157 MBTA Pand B 273 307
Lexington 129,224 * 16.63 $34,980 MBTA Grayline 347 376
Lincoln 6,902 1492 $31,543 MBTA 120 95
Malden 52,474 5.13 $19,814 MBTA 431 483
Marblehead 19,403 442 $29,167 MBTA 167 203
Medford ' - 8.76 $21,441 MBTA Hudson 373 357
Newton 82,925 18.33 $30,436 MBTA Suburban 651 736
Revere 39,512 6.32 $19,004 MBTA 403 413
Somerville 71,134 4.32 $18,220 MBTA 465 483
Waltham 57,955 13.52 $22,335 MBTA 462 458
Weymouth 53,735 17.72 $22,693 MBTA 593 608
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QUINCY MARKET DATA

Steve's Ice Cream
Most popular flavors: Least popular:
1. Cookie-O 1. Nuts
2. Oatmeal Raisin 2. Butter Pecan

3. Vanilla and Chocolate

The most popular flavors sell at a 5 to 1 ratio to the least popular flavors.

They sell 110 pieces (3 1/2 gallons each) on weekends vs. 60 pieces on weekdays.

Raging Cajun
1. Jambalaya ($4.50 1g., $2.50 sm.)
2. Gumbo (least popular)

Jamalayato Gumbe 60to 20

Aris Barbecue

1. 1/4 pounder cheesburgers to jumbo hotdogs 4to 1
2. Fried onion rings to jumbo hot dogs 5to1

Boston Brownies

Adult preferences:
German Chocolate VvS. Butterscotch 5to1
Boston's Best 4t03

Young people:

M&M Brownies VS. Double Deck Even
Adult customers outnumber youngsters 5 to 1, and about 1000 brownies are sold
per day. ‘
The Taco Maker
1. Taco 400 perday
2. Burrito 250 perday
3. Tostado 50 perday

Root Beer to Diet Coke 10to 1
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QUINCY MARKET DATA

' Cardoos (candy and nuts)

Gummi "bears", "worms", "strawberries", "fish", "shells" vs. Gumballs 3to1
vs. Sugar Daddy's 20 to 1
vs. Shoelace Licorice 3 to 1

Pizzeria Regina 5
Cheese vs. Pepperoni  3to 1 .
Whole Pizzas:

Pepperoni to Mushroom 4 to1

to Anchovy 20 to1
They sell about 600 pizzas per day.
Ming Tree
#10 Combination Plate vs. #3 (chow mein, fr. rice & chicken fingers) 3to 1
Appetizers:
‘ 1. Teryaki sticks

2. Chicken Wings
3. Shrimp and Egg Rolls (less popular)

Teryakito Egg Rolls 2to 1

‘ 16p
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SUPER CHALLENGES!!

. 1. How bigis 1,000,000? How can you communicate this to someone else?

2. Yourun a T-shirt cart and must make some decisions conceming staffing,
pricing, etc. How can you gain maximum profit?
-What are the patterns of sales-when are they heavy, light?
-Wheii dnes the line of customers require a second salesperson?
-What should the price of T-shirts be to minimize change and maximize
a desirable sounding price?

3. Whatis the "best" route from your home to Quincy Market? How do you
define "best"? (Some ideas: mirimum average time, most reasonably
consistent time, traffic pattems, etc.)

4. Design a parking garage for Quincy Market.

5. What is the best location for a T-shirt cart in Quincy Market?
-Should it be inside or outside?
-How crowded should the area be?
-What other stands should itbe near?
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¥ SEIRTS ARE
$12.50 SALES ARE
DOwY 103

IF SHIRTS ARE
MORE THAX $12.50
SALES ARE DOWX 90%

IF SHIRTS ARE
LESS THAX $12.50
SALES ARE XORMAL
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BUSINESS
IS BOOMING!

SALES ARE WP
75% IF YOUR SHIRTS
ARE $10.00

SALES ARE UP
50% IF YOUR SHIRTS
ARE MORE THAR $10.00




WEATHER
1S BAD!

SALES ARE DOWi
o0% IF YOU ARE IXSIDE

SALES ARE bhowd
957 IF YOU ARE OUTSIDE




SALES
DOWN
104




SEXIOR
CITI%EN TRIP

SALES ARE UP
20% IF YOUR SHIRTS

ARE LESS THAR $11.00

SALES ARE DOWRX
30X IF YOUR SHIRTS
ARE S11.60 OR MORE







SALE

IF YOUR SHIRTS ARE
$10.00 YOU SELL 203
OF YOUR REAAIXIXG
STOCK
(ROUXD TO THE XEAREST
WHOLE XUMBER)

IF YOUR SHIRTS ARE MORE
THAX $10.00 YOU SELL
54 OF YOUR REMAINING

STOCK
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SCHOOLS
N
FIELDTRIPS!

SALES ARE UP
107 1 YOUR SHIRTS
ARE LESS THAN $13.00

SALES ARE DOWN
407 IF YOUR SHIRTS

o ARE $13.00 0R AORE
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SALES
DOWN
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NICE
WEATHER

ARD HOST PEOPLE
ARE ONTSIDE

SALES ARE 90
157 IF YOU ARE OUTSIDE

SALES ARE howg
GOX IF YOU ARE INSIDE




SALES
DOWN
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STORM..
NATIONAL
DISASTER

DECLARED BY
GOVERXOR

X0 SALES TODAY
177



BUSINESS
AS USUAL
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SALES
DOWN
2
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GREAT
WEATHER!

SALES ARE WP
807 IF YOU ARE OUTSINE

SALES ARE UP
10% IF YOU ARE INSIDE
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SPECIAL
ORDER

150 SHIRTS
SOLD
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COXVERTION
IN TOWX

SALES ARE WP
100%



SCHOOLS
]
FIELITRIPS!

SALES ARE UP
$0% IF YOUR SHIRTS
ARE LESS THAN $12.00

30% IF YOUR SHIRTS

SALES ARE WP
ARE $12. 1NI 0|' MORE

ERIC
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WEATHER
IS GREAT!

SALES ARE O
10% IF YOU ARE IXSIDE

SALES ARE O
25% IF YOU ARE OUTSIDE
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STORM
TODAY

SALES ARE DOWX
30% IF YOU ARE IRSIDE

SALES ARE BOWE
902 IF YOU ARE OWTSINE



N0 SALES

IF YoU ARE OUTSIDE

IF YOU ARE iXSIDE
SALES ARE HOWR 70X
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SALES
DOWY
30

188




SALES
DOWN
104
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ANVERTISEMERT

PAYS OFF

SALES WP
ok
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SALES
i
207,
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W
SALES

IF YOUR SHIRTS ARE
$10.00
IF YOUR SHIRTS ARE

LESS THAR $15.00
SALES ARE WP 352
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ERIC






TOURIST
SEASON

ALL SALES ARE WP

2




SALES
DOWN
1Y




SALES
DOWN
357

1a7







SALES
DOWN
207
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BULLMARKET
BULLAMARKET
BULLAMARKET
BULLAMARKET
BULLMARKET
BULLMARKET
IlllLL.\\a\l'I{ET
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SALES

ARE WP

33 1/3 A

IF YOU ARE OUTSIDE

SALES

ARE DOWR

66 2/3 4

IF YOU ARE IXSIDE
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COXVEXRTION
X TOWN

SALES ARE GI
G0Z IF YOUR SHIRTS
ARE LESS THAN $12.00

SALES ARE DOWX
o0% IF YOUR SHIRTS
ARE S12.00 O MORE
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