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Teacher Guide

NextLesson Projects are specifically designed to be
implementing PBL in your classroom. Our Projectag
deeper learning and in-depth inquiry while ¢
reflection and revisio

nents, requiring
oice and choice,

Driving Question

Can you help organize the manage

THEME PARK TYCOON

Variables, Expressions &
Operations Project
EENL SN AR -

s go the Amusement Park in this engaging four
esigned for Algebra or Pre-Algebra. Bring variables
park motif. From operations to admissions,
essions are the backbone of this analysis.

ark Tycoon®, students are asked to create algebraic
essions for different sentences using the theme park variables in

In “Theme Park Calculations”, students will use variables to write
pressions for the different situations and then use the data from the

able to evaluate them.

-- In "Theme Park Code", students will have to sift through
expressions. Some of these expressions are meaningless, but some
do make sense. They must look at the expressions, the variables and
compare the meanings. Does the meaning match the expression? If it
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does, students will calculate the amount using the data table.

-- In "Theme Park Proposal’, students will s e most important

variables and expressions the park owner
decide whether to add another roller c
need to be considered that are not on the
park manager needs to be thoughtful in her an

on the line!

Duration

3- 5 Days

Teacher Preparation

e completed offline.

O assist with assessing

e part in a self assessment
able aspect of PBL learning.

e Due to the nature of this proje
e Teacher Rubric and Stu
rubrics are provi
which is often

ponent

E Student R

‘ Complete Project PDF & Answer Key
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Standards Addressed

Please visit your account settings to select the standards you wish to
Common Core State Standards (Math)
6.EEA2 Write, read, and evaluate expressions in which lette
6.EE.A2a Write expressions that record operat;

standing for numbers. For exampl

from5"as5-vy.

6.EE.A.2b |dentify parts of an expressig s (sum, term,

6.EE.A2c

er when there are no parentheses to

specify a pa er of Operations). For example, use the

formulasV =s = 6 s 2 to find the volume and surface area of a
vith sides of le =1/2.

6.EE.B.6 sent numbers and write expressions when solving a

7.EE. bles to represent quantities in a real-world or mathematical
, and construct simple equations and inequalities to solve
s by reasoning about the quantities.

Content.HSA-  Interpret expressions that represent a quantity in terms of its context.
SSEA1
MP1 Make sense of problems and persevere in solving them.

© 2017 NextLesson NextLesson is not affiliated with persons or brands mentionec



Theme Park Tycoon -- Variables & Expressions Math Project

MP2 Reason abstractly and quantitatively.
MP4 Model with mathematics.
MP7 Look for and make use of structure.
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THESE [PRRK 75 YcoeoN

Ideal Unit: Variables & Expressions Time Range: 2-3 Days & Paper

Topics of Focus:

- Translating Verbal & Algebraic Expressions

- Order of Operations

Driving Question “Can you help organiza eme park?”

Culminating Experience Propose a new t

Common Core Alignment:

B6.EE.2 Write, read, and evaluate expressi

6EESC Evaluate expressions at specific va e expressions that arise from formulas

used in real-world problems.
Use variables to represent numbers a
6.EE.6 problem; understand that iable ca
hand, any numberinas
7 EEA4 Use vgr‘iables to repreg
equations and inequalities

when solving a real-world or mathematical
nown number, or, depending on the purpose at

orld §r mathematical problem, and construct simple
easoning about the quantities.

A-SSE.1 | Interpret expressions that repre uantity in terms of its context. %

Procedures:

A] In "Theme Park Tycoo
the theme park variables in

Before the assi
amusement p [ 1to categories (costs for those attending, number of people in park, number
of rides, etc. aroup or several small ones.

B.)In “The ts will use variables to write expressions for the different situations and
then use th

C]) In "Theme ,

meaningless, but some do ma
meanings. Does the mapai
data table.

D.) In "Theme Park Proposal", students will select the most important variables and expressions the park
owners should consider as they decide whether to add another roller coaster. If there are items that need to
be considered that are not on the data table, add them! The park manager needs to be thoughtful in her
analysis - her bonus is on the line!

sense. They must look at the expressions and the variables and compare the
atch the expression? If it does, students will calculate the amount using the

* Aspects of the project can be completed independently. The entire project does not need to be completed to
have a great learning experience, though it is suggested because it will best scaffold the skills and context.
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(VRRLRBLES EDtTton)

Name Date
Josie is the new manager of a theme park - Fun Time Aweso g un Time
Awesome Place is considered the thirteenth best amusement park in she has to
turn it around! One of her duties is to collect and analyze data to determ ark is doing
financially and figure out which rides are the most efficient. Today she has the develop math

expressions to save a lot of time and energy.
To start things off, the following variables have been defig

EXPLOYEES
F | # of female employees

E | # of male employee
VistToRrs
# of men over g

Yyle day

single day

he amusement park collects from tickets on a given day if all visitors
for their respective age groups.

4. The number of
given day.

ople who ride roller coasters if 3/5 of all visitors ride roller coasters on a

5. The number of visitors over age 18 who ride roller coasters during the park’s season if 1/4
of all visitors ride roller coasters on a given day.
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Name Date

Now that Josie can write correct expressions, it's time to put tha
to deliver some actual numbers! It is a great thing she’s good at

to give her a bonus after she delivers the results.

After a few days of collection, hard data has been recorded j
roller coaster rides. This data will be helpful when trying
(NOTE: there are more variables dealing with Ride & Par

THESE PRRK: D

E&{PLOYEES

regards to theme
ake practical use O

sperations and
Jur expressions.

F | # of female employees

1000 employees,/ day

E | # of male employees

800 employees,/ day

VistToRrs

M | # of men over age 18 visiting park

3000 men/day

W | # of women over age 18 visiting park 4000 women/ day
Y | # of youth age 18 & unde 9000 youth/day
[ADutsstoNs CosT

A | adult ticket price for single day pa $30/day

T | youth ticket pric $7/day

RipE ] e6isTics

2 roller coasters/ park

3 minutes/ ride

1 minute/ride

36 passengers/ride

9 cars/train

N|O|T| Cc|O| R
Q
o)
-3
o
—
=
o
3
o
-3
=]
o
]
o)
0
@
o
ct
)
]

# of miles traveleG<ser roller coaster ride

1.6 miles/roller coaster ride

Prex 1.06ts5Ttcs

S | # days park is open in a season

190 days/season

H | # of hours the park is open each day

12 hours/day
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Use the variables to write expressions for the following situations. Then use
the data from the table to calculate the answers.

1. The number of passengers in each car of a roller coaster assumi

2. The total amount of money made from youth visitors to the park

3. The maximum number of people who can ride a rolle in o

include load & unload time and units)

our. [(Remember to

4. The total number of people who c
(Consider your answer to #3 for

ter in one day during operating hours.

5. The total distance a r

6. The total amoun make from admissions in a single day.
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Name Date

As Josie was cleaning out her new desk, she came across expp
manager. What a reliefl Some of the work is done for her... or is it
some of these expressions are just wrong! They don’'t calculate wric ed to. No
wonder the old manager was fired. But still there might be something us L Jg e thinks it's
worth it to figure out what’s right and what’'s wrong.

the expressions and

Some of these expressions are meaningless, but some d
If it does, calculate

variables and compare the meanings. Does the meani
the amount using the data table.

If the expression and meaning are not correct, ex

If so, what would
Is this be the value?

correct? If not, why does
it not work?

Expression Meaning

SH # of hours open in a se

(D+U)/60 # of times you c

Time from start

D+U next ride

A+T+M+W+Y

KZ
A-T
CK
Y/K
FE # of employees per day
SMW The # of adults in the park in 1 year
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Name Date

The owners of Fun Time Awesome Place are considering wheth
coaster and they are looking to Josie to make that decision! They
their desk by the afternoon!
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E8PLOYEES
F | # of female employg
E | # of male employg

VistToRrs

M+W+Y
M+W+Y+F+E

e amusement park collects from tickets on a given day if all visitors pay for
eir respective age groups.

. The number of people who ride roller coasters if 3/5 of all visitors ride roller coasters on a given day.

(3/5)(M+W+Y)

. The number of visitors over age 18 who ride roller coasters during the park’s season if 1/4 of visitors
ride roller coasters on a given day. 1/4N(M+W)
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CRLcULATIoNS

Now that Josie can write correct expressions, it’s time to put that skill
use. She is now expected to deliver some actual numbers! It is a great thing
her boss would like to give her a bonus after she delivers the results.

are more variables dealing with Ride & Park Logistics)

THESE PRRKS

E&PLOYEES

F | # of female employees

1000 employees/day

E | # of male employees 800 employees/day
VistTors

M | # of men over age 18 visiting

3000 men/day

W | # of women over age 18 visiting 4000 women/day

Y | # of youth age 18 & un 9000 youth/day
[ADutsstoNs CosT

A | adult ticket price fo ‘ $30/day

T | youth ticket price for single $7/day

RipE ] 06tsTte

# of roller &

2 roller coasters/park

3 minutes/ride

1 minute/ride

36 passengers/ride

9 cars/train

1.6 miles/roller coaster ride

190 days/season

12 hours/day
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Use the variables to write expressions for the following situations.
Then use the data from the table to calculate the answers.

1. The number of passengers in each car of a roller coaster assuming f

P/C 36 /9 = 4 passengers in each car

2. The total amount of money made from youth visitors to the park on a give

YT = (9000)(7) = $63000

3. The maximum number of people who can ridg
load & unload time and units)

. (Remember to include

(60/(D+U))*P  (60/(3+1))*(36) =15*

4. The total number of people who can
(Consider your answer to #3 for help)

coaster in one day during operating hours.

(60 /(D +U))* P*H
(60/(3+1))*(36)*(12) = 15%36%12 = 648 ngers in a day
5. The total distang single day.

(60 (D + U) )*H*Z .6) = =15%12%1.6 = 288 miles

sected to make from admissions in a single day.

7000 * 30 + 9000*7 = 210,0 63,000 = $273,000
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As Josie was cleaning out her new desk, she came across

expressions written by the previous manager. What a relief! Some of
the work is done for her... oris it? As she looks closer she realizes

some of these expressions are just wrong! They don’t calculate what
they’re supposed to. No wonder the old manager was fired. But still

amount using the data table.

If the expression and meaning are not correct, explain y

Expression

Meaning

SH

# of hours open in a seaso

(D+U)/60

# of times you can ride one co
one day

D+U

Time from star
the next ride

If so, whi;{ would be
the value?

If not, why does it
not work?

190%12 = 2280

It would need to be
60/(D+U) * H

3+1

A+T+M+W+Y

No

Employees do not
need to buy tickets

Yes

2%1.6 = 3.2 miles

Yes

30-7 =523

Yes

9*2 =18 cars

No

There are no variables
to determine how
many youths are on
eachride.

FE

# of employees per day

No

This would be added,
not multiplied.

SMW

The # of adults in the park in 1 year

No

This does not include
visitors
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PRePesnL

The owners of Fun Time Awesome Place are considering
whether to build an additional roller coaster and they are
looking to Josie to make that decision! They want a two
paragraph proposal on their desk by the afternoon!

Select the most important variables and expressions the par
whether to add another roller coaster. If there are items th
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Rubric

Standards

Exemplary

evaluate expressions at specific values of

Proficient

Developing

SIEEMER their variables
use variables to represent numbers
when solving a real-world or
mathematical problem
6.EE.B.6
write expressions when solving a re
world or mathematical problem
Math Processes
accurately performs calcul.
Skills &
Mechanics demonstrates fluency with ma
skills and processes
accurately inter,
addresses them wi
L skills
Applications
Use of
Evidence &

Analysis

Comm
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Step 1

Theme Park Tycoon (Variables Ed;

Provide students with Theme Park Tycoon and ask the expressions for
each sentence using the variables in the chart. Tg : properties such as
commutative, distributive, etc. Students can g P ' easy to work with

Josie is the new -- Fun Time Awesome Place.
Unfortunately, Fun Place is considered the thirteenth best

amuseme

es have been defined:
eme Park Variables
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Employees

F # of female employees
E # of male employees
Vistors
M # of men over age 18 visiting par,
W # of women over age 18 visitin

Y # of youth age 18 & u

adult ticket price for

Days of Operation

nin a season

1
Use the variables to write expressions for the following scenarios:

2

NextLesson is not affiliated with persons or brands mentioned.
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The total number of people visiting the park on a given day.

M+W+Y

2.
The total number of people in the park on a given

M+W+Y+F+E

llects froy Jtickets on a given day if all
age groups.

The amount of money the amuse
visitors pay for a single-day pass for

A (M+W) + YT

4.
The number of peo
givend

coasters if 3/5 of all visitors ride roller coasters on a

(3/5)+W+Y)

5.
The number of visitors over age 18 who ride roller coasters during the park’s season if 1/4
of visitors ride roller coasters on a given day.

1/4N(M+W)
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Step 2
Theme Park Calculations

This can be a complex task and may work well for students to work
groups.

Now that Josie can write correct e
use. She is now expected to deli

more variables de

Data World

Variable escription

male employees

# of male employees

# of men over age 18 visiting park on single day

W # of women over age 18 visiting park on single day

ers

Data

1,000
employees/d

ay

800
employees/d

ay

3,000
men/day

4,000
women/day

© 2017 NextLesson NextLesson is not affiliated with persons or brands mentionec



Theme Park Tycoon -- Variables & Expressions Math Project

9,000
youth/day

Y # of youth age 18 & under visiting park on single d

A adult ticket price for single day pass

T youth ticket price for single day pass

2 roller
oasters/park

K # of roller coasters i

D duration of r i 3
minutes/ride

U time to load an s from a roller 1 minute/ride

P maximum num roller coaster 36
passengers/ri
de
C N a roller coaster 9 cars/train
Z d per roller coaster ride 16
miles/roller

coaster ride

days park is open in a season 190
days/season

# of hours the park is open each day 12 hours/day

1

2
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Use the variables to write expressions for the following situations. Then use the data from
the table to calculate the answers.

The number of passengers in each car of a roller coaster assumigt ‘full c

ity.

P/ C36/9 =4 passengers in each car

2.
The total amount of money made from yout

YT =(9000)(7) = 563000

3.
The maximum number of
include load & unload ti

coaster in one hour. (Remember to

(60 /(D + U))* P (60 /(3+1)*(3 0 passengers in a hour

5.
The total distance a roller coaster travels in a single day.
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(60 (D + U) )*H*Z (60 / (3+1))*(12)*(1.6) = = 15%12*1.6 = 288 miles

6.

The total amount of money expected to make from admissions in a si
(M+W)*A + Y*T, 7000 * 30 + 9000*7 = 210,000 + 63, 273,000
4
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Step 3

Theme Park Code

at still there might be
something useful it to figure out what's right

and what's wrong.

variables and compare the meanings.
tch the expression? If it does, calculate the amount

Does the meani
ugiag the data table.

ing are not correct, explain why it does not

Meaning Is this correct? If so, what would
be the value?

If not, why does it
not work?

SH # of hours open in Yes 190*12 = 2280
a season
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(D+U)/60 # of times you can No
ride one coaster in
one day
D+U Time from start of

a ride to the start
of the next ride

A+T+M+W+Y The number of
tickets sold in one
day
KZ Miles traveled by 2*1.6 = 3.2 miles
all roller coast
in the park during 1
rid

30-7=523

9*2 =18 cars

This would be
added, not
multiplied.

# of employees This would be
per day added, not
multiplied.

SMW The # of adults in No This does not
the park in 1 year included visitors

2
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Step 4

Theme Park Proposal

This can be done individually or with partners.

there are items that ed that are not on the data table,
add them! Josie ' °r analysis -- her bonus is on
the line!

Complete your proposal in the s

Answers will va ow other variables such as wait time for lines
etc.
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Step 5

Critique

Suggested time for Step: 15-30 minutes.
You may ask students to review a Theme Park Proposal of another stude rd their
thoughts here.

> specific.

3 positive pieces of feedback.

wer the project’s driving question? Explain how.

the proposal helps or does not help organize management
of th ate detail.

© 2017 NextLesson NextLesson is not affiliated with persons or brands mentionec
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3.
Does this proposal convey information clearly? Explain how.

Student responses should explain any improvements or give examples
information is conveyed.

4.
What could be done toi

Students should record at leas jece or specific and constructive feedback.

2
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Step 6

Reflection

Suggested time for Step: 10-15 minutes.
Students could answer the reflection questions individually or with a pa group.
Alternatively they could provide their answers or,

Answer the questions below to r

What did you learn about construct

Students should explain a ' earned in relation to this project.

2

What problems come across and how did you tackle them?

Students should demonstrate the ability to reflect on problems and analyze their problem
solving solutions.
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3.
What strategies did you use to manage your time?
these?

Students should give at least one strategy a

4.
If | did this proje

th

Students should de ity to reflect on their work and iterate.

2
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