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MAT.08.PT.4.APARK.A.270 
Sample Item ID: MAT.08.PT.4.APARK.A.270 

Title: Designing a Park 
Grade: 08 

Primary Claim: Claim 4: Modeling and Data Analysis  
Students can analyze complex, real-world scenarios and can 
construct and use mathematical models to interpret and solve 
problems. 

Secondary Claim(s): Claim 1: Concepts and Procedures   
Students can explain and apply mathematical concepts and 
carry out mathematical procedures with precision and fluency. 
 
Claim 2: Problem Solving 
Students can solve a range of complex, well-posed problems in 
pure and applied mathematics, making productive use of 
knowledge and problem-solving strategies. 
 
Claim 3: Communicating Reasoning 
Students can clearly and precisely construct viable arguments 
to support their own reasoning and to critique the reasoning of 
others. 

Primary Content Domain Geometry 
Secondary Content 

Domain(s): 
Statistics and Probability, Ratios, and Proportions 

Assessment Target(s): 4 A: Apply mathematics to solve problems arising in everyday 
life, society, and the workplace.  
 
1 H: Understand and apply the Pythagorean theorem.  
 
1 J: Investigate patterns of association in bivariate data. 
 
1 A (Gr 6): Understand ratio concepts and use ratio reasoning 
to solve problems. 
 
2 B: Select and use appropriate tools strategically.  
 
3 F: Base arguments on concrete referents such as objects, 
drawings, diagrams, and actions.  
 
4 B: Construct, autonomously, chains of reasoning to justify 
mathematical models used, interpretations made, and solutions 
proposed for a complex problem.  
 
4 G: Identify, analyze, and synthesize relevant external 
resources to pose or solve problems.  

Standard(s): 8.G.7, 8.SP.4, 6.RP.3 
Mathematical Practice(s): 1, 2, 3, 5, 6, 7 

DOK: 4 
Item Type: PT 

Score Points: 15 
Difficulty:  H 

How this task addresses 
the “sufficient evidence” 

for this claim: 

The student uses concepts of geometry, number and 
operations, and statistics to determine the best solution to a 
problem where all constraints cannot be satisfied at the same 
time. Additionally, the student must provide justifications to 
support reasoning. 

Target-Specific Attributes 
(e.g., accessibility issues): 

Accommodations may be necessary for students who have 
visual or psychomotor challenges. 
Calculator and spreadsheet needed. 

Stimulus/Source: Various websites giving estimates for the cost of constructing 
different facilities 

Notes: Multi-part task with separate scoring rubrics for each part. 
Task Overview: During the task, the student assumes the role of an architect 

who is responsible for designing the best plan for a park with 
area and financial restraints. The student completes tasks in 
which he/she compares the costs of different bids, determines 
what facilities should be given priority in the park, and then 
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develops a scale drawing of the best design for the park and an 
explanation of the choices made. This investigation is done in 
class using a calculator, an applet to construct the scale 
drawing, and a spreadsheet.  

Teacher Preparation / 
Resource Requirements: 

Teacher preparation: During Session 1, students will be 
expected to make a number of calculations that will require the 
use of calculators, as well as to evaluate the results of a 
survey. During Session 2, students will be expected to develop 
a scale drawing of the design of a park and explain the reasons 
for their choices in the park.  

Teacher Responsibilities 
During Administration: 

Monitor individual student work; provide resources as 
necessary. 

Time Requirements: Two sessions of scored individual work totaling no more than 
120 minutes. 

Prework: none 
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Session 1 

 
Simpson Park 

 
The town of Simpson received a grant of $1,550,000 to develop a 
park.  
 

• The park will be developed on an open rectangular plot of 
land that is 500 yards long by 250 yards wide.  

• Three paths will be built in the park that all connect at the 
center of the park.  

 
The layout of the park and the paths are shown in the diagram 
below. The lengths of only two of the paths are given. 
 

 
 
The grant includes the following requirements: 
 

• Three benches must be placed where the three paths 
intersect in the center of the park. Additional benches must 
be placed 25 yards apart along the paths in the park (or as 
close to 25 yards as possible).  

• A light (lamppost) must be installed next to each bench in 
the park. 

• Two buildings that each contain men’s and women’s 
bathrooms must be built in the park. 

• At least 45% of the park must remain undeveloped.  
 
 
1. Three construction companies sent in bids for the required 

work in the park. (A bid explains what a company would 
charge for the work to be completed.) The bids are shown 
below. 
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Determine the total cost of each bid and identify which company 
sent in the bid that will cost the least amount of money. Show 
your work and explain how you found your answer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The park planning committee conducted a random survey of 200 
people to find out how often they would use different facilities if 
they were available at the park. The results of the survey are 
shown below. 
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Based on the results of the survey, you need to decide which 
facilities would be used the most and which facilities would be 
used the least when the park is developed. 
 
2. Based on the results of the survey, which 4 facilities would be 

used the most? Explain your reasoning. 
 
 
 
 
 
 
 
 
 
 
3. Based on the results of the survey, which 4 facilities would be 

used the least? Explain your reasoning. 
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During the next session, you will use the costs of the different 
facilities and the areas they occupy to help you make a final 
decision about the best way to develop Simpson Park. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This is the end of Session 1 
 
 
 
 
 

Session 2 
 

 
 
Home Page 
 
Today you will use the costs of the different facilities and the 
areas they occupy to help you make a final decision about the 
best way to develop the park so it will get used as much as 
possible. 
 
At the top of the screen, you will see tabs1

On the Spreadsheet page, you will record the facilities you add 
to the park and the cost of each. You may want to decide on all 

 for 6 pages. You are 
currently on the Home page. 
 
On the Survey page, you will find the results of the survey 
conducted to find how often people would use different facilities if 
they were available at the park. 
 
On the Info page, you will find the costs and dimensions of the 
different facilities, as well as reminders of what needs to be done. 
 

                                                           
1 The display for Session 2 will show the tabs at the top of the page. When students click on a tab, they will be 
taken to the descriptions for each page laid out in this session. 
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the facilities that should be included in the park before 
constructing a scale drawing on the Model page. 
 
On the Model page, you will add facilities to a scale drawing of 
the park to show what the final developed park will look like. The 
bathrooms have already been added to the park. 
 
On the Conclusion page, you will write an explanation of why 
you chose to develop the park as you did so it will get used as 
much as possible. 
 
The score you receive for this task will be based on the work you 
enter on the Model, Spreadsheet, and Conclusion pages. 
There are multiple correct answers to this task, so do your best 
and have fun! 
 
  

o 
Survey Page 
 
The park planning committee surveyed 200 people at random to 
find out how often they would use different facilities if they were 
available at the park. The results of the survey are shown below. 
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Info Page 
 
Things to keep in mind as you develop the park: 

• You have $1,300,000 remaining to spend on developing the 
park. Your decisions should bring the total cost as close to 
$1,300,000 as possible without going over that amount. 

• The paths, benches, and bathrooms have taken up 3750 
square yards of the park already. 

• At least 45% of the park must remain undeveloped. 
• The results of the survey must be used to help you 

determine the facilities to build in the park so it will get used 
as much as possible. 

 

 
 

 
 
Spreadsheet Page 
 
This page is to help you keep track of the total area and cost of 
the facilities. Remember to take into account the area that must 
be taken up by the paths, benches, bathrooms, and the area that 
must remain undeveloped. You may want to decide on all the 
facilities that should be included in the park before constructing 
the model. 
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Note: Items may be added to and removed from the 
Spreadsheet at any time until you click “Submit.” 
 
 
 
Before you continue to the Model page, think about the following 
questions. 
 

• Have you spent more than the $1,300,000 you had 
remaining?  

• Will your choices of facilities lead to the park getting used as 
much as possible (according to the survey)? 

 
You may need to return to this page several times to adjust your 
choices as you try to make all the facilities fit on the scale model.  
 
 
 
 

 
 
Model Page 
 
When you decide to add an item to the park, you must take the 
following actions. 
 

• When prompted, enter the name of the facility. Then enter 
its length and width. Then choose a color for the facility. 
(For example, the bathrooms are blue.) 
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• Click on the “Add Facility” button. 
• The facility will appear below the “Rotate” menu. Use the 

arrow keys to move the facility to the desired location in the 
park.  

• Use the “Rotate” menu to turn a facility clockwise or 
counterclockwise, as needed. 

 

 
 
Note: Items may be added to and removed from the Model at 
any time until you click “Submit.” 
 
 
Remember to think about the requirements of the grant. You 
may go back to any page in this session to review the 
information. 
 
 

 
 
Conclusion Page 
 
Explain why you chose to develop the Simpson Park in the way 
you did. Be sure to include both the information and the 
mathematics used to support your decisions in your response. To 
be considered complete, your explanation must address the 
following: 
 

• Reasons for including and excluding certain facilities (related 
to space, costs, and survey results) 

• Mathematics that shows that the requirements of the grant 
were met in the design of the park 
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Sample Top-Score Response: 
 
Question 1 
First I need to determine the total length of the path and the number of benches needed. 
 
For the length of the path, one section is 250 2 125÷ =  yards long, and another section is 
500 2 250÷ =  yards long. I need to use the Pythagorean theorem to find the length of the 
third section. 

2 2 2

2 2 2

2

2

125 250
15625 62500
78125

280

a b c
c

c
c

c

+ =

+ =

+ =

=
≈

 

The length of the third section is about 280 yards, so the total length of the path is 655 
yards. 
 
The benches are located about every 25 yards, so the first section needs 5 benches, the 
second section needs 10, and the third section needs 11, since 280 25 11.2.÷ ≈  There are 
also 3 benches in the middle at the intersection of the paths for a total of 29 benches.  
 
Also, a light is needed by each bench, so that is 29 lights, and there will be 2 bathroom 
facilities. 
 
I will multiply the cost per yard of the path by the number of yards in the path, I will add 
the cost per light and the cost per bench and multiply the sum by 29 because there are 29 
of each, and I will multiply the cost per bathroom by the number of bathrooms, and then 
add that all up together. Or, in the case of Coleman Contractors, I will just add the numbers 
given. 
 
So, for Aguilar Construction, the cost is: 
30 655 $19,650
225 275 500
500 29 $14,500
2 120750 $241,500
19650 14500 241500 $275,650

× =
+ =
× =

× =
+ + =

 

 
For Benedetto & Son, the cost is: 
20 655 $13,100
335 365 700
700 29 $20,300
2 108,300 $216,600
13100 20300 216600 $250,000

× =
+ =
× =

× =
+ + =

 

 
For Coleman Contractors, the cost is: 
17500 9000 9000 225,500 $261,000+ + + =  
 
So Benedetto & Son costs the least at $250,000. This is the bid that should be accepted. 
 
Question 2 
 
The four facilities that should have the highest priority are the playground, the track, the 
basketball courts, and the turf field, in that order. These 4 facilities had the 4 highest 
numbers of people who said they would use them 3 or more times per week, and they also 
had the 4 highest numbers of people who said they would use them once or twice per week. 
They also had 4 of the 5 lowest numbers of people who said they would never use them. So 
it seems like these are the facilities that people would use most. 
 
 
Question 3 
 
The four facilities that should have the lowest priority are the community garden, the pond, 
the volleyball courts, and the tennis courts. These facilities had the 4 lowest numbers of 
people who said they would use them 3 or more times per week, and they also had 4 of the 
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6 lowest numbers of people who said they would use them once or twice per week. For the 
people who said never, they had 4 of the 5 highest numbers. This is a little harder than #2 
because in some ways the baseball field, the dog playground, and the picnic pavilion are 
close, but I think the ones I mentioned in the beginning are wanted a little bit less than 
these ones. 
 
 
 
 
 
Spreadsheet 
 

 
 
 
 
 
 
 
Model 
 

 
 
 
Conclusion 
 
First I calculated the area of each facility on the spreadsheet. I also included the minimum 
area that needed to remain open space, and the space taken up by the paths, benches, and 
bathrooms. I found the total cost and the total area, and I saw that my total cost was way 
more than $1,300,000, and my area was more than 125,000 square yards also.  
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Scoring Rubric: 
 
Question 1: Responses to this item will receive 0-4 points, based on the following: 
 
4 points: The student shows a thorough understanding of how to perform the calculations 
needed to find the cost of the park requirements. The student uses the Pythagorean 
theorem to find the length of one path and performs the other calculations correctly. 
 
3 points: The student shows a strong understanding of how to perform the calculations 
needed to find the cost of the park requirements. The student uses the Pythagorean 
theorem to find the length of one path but makes one or two minor computational errors 
when performing the other calculations. 
 
2 points: The student shows a partial understanding of how to perform the calculations 
needed to find the cost of the park requirements. The student shows some conceptual 
understanding of the calculations needed to answer the question correctly but makes one 
conceptual error in the process of solving the problem. 
 
1 point: The student shows a limited understanding of how to perform the calculations 
needed to find the cost of the park requirements. The student shows some conceptual 
understanding of the calculations needed to answer the question correctly but makes 
multiple conceptual errors in the process of solving the problem.  
 
0 points: The student shows inconsistent or no understanding of how to perform the 
calculations needed to find the cost of the park requirements. The student does not apply 
the Pythagorean theorem correctly and makes numerous conceptual and computational 
errors when performing other calculations. 
 
Question 2: Responses to this item will receive 0-2 points, based on the following: 
 
2 points: The student shows a thorough understanding of how to interpret the table to 
determine the facilities that should be of highest priority. The student correctly designates 
high-priority facilities and provides a complete and correct explanation of the reasons why 
those facilities were of high priority.  
 

Then I decided to make up my mind about the track and turf field, because they took up a 
lot of area, they very expensive, and they were confusing on the chart since things were 
mentioned more than once. If I included the track and turf field, I would have only $20,000 
to do anything else, which didn’t seem smart. Since cost was over by a lot more than area, I 
thought cost should be a bigger concern than area. I decided to eliminate the turf field since 
it cost so much and it seemed like people wanted the track just as much. So I eliminated 
the turf field and turf field with running track lines from my spreadsheet, leaving me with 
just the running track. This helped simplify things. 
 
To my surprise, I was already under budget, but I still had a little too much area. I noticed 
that the community garden took up a lot of area, was pretty cheap, and not many people 
wanted it, so I deleted that and saw that I was within the limits for money and area. I was 
not using some of the money, but I figured the foundation could give it to someone else. 
 
Then it was time to fit everything into the park. Since there was only 125 yards on either 
side of the path on the right hand side of the park, I had to put the running track on the 
left-hand side of the park, so I did that first. Then I wanted to put as many facilities there as 
I could to keep the open parts of the park together. I noticed that the basketball courts just 
fit vertically below the track, so I put them there and then was able to fit the tennis and 
volleyball courts below the track as well. I saw that the dog playground was pretty long and 
it would fit next to the track, but I moved that out to the edge of the park so people walking 
their dogs could just go into the dog playground. Plus the track was then closer to the 
bathroom. There was room just below the bathroom for the playground, which seemed like 
a good idea, and then I was able to fit the picnic pavilion close to the bathroom and the 
pond above that. 
 
All I had left then were the baseball and softball fields. The baseball field wouldn’t fit about 
the path on the right hand side of the park, so I put both of them below that path to 
preserve the open space. 
Scoring Notes:  
Each scored portion of the task is evaluated individually. The total number of points is 
determined by adding the points assigned for each task. 
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1 point: The student shows a partial understanding of how to interpret the table to 
determine the facilities that should be of highest priority. The student provides an 
explanation that neglects some aspects of the information in the table.  
 
0 points: The student shows inconsistent or no understanding of how to interpret the table 
to determine the facilities that should be of highest priority. The student identifies multiple 
facilities as high priority that are not and provides an explanation that does not address the 
key parts of the table necessary for interpreting the information shown. 
 
Question 3: Responses to this item will receive 0-2 points, based on the following: 
 
2 points: The student shows a thorough understanding of how to interpret the table to 
determine the facilities that should be of lowest priority. The student correctly designates 
low-priority facilities and provides a complete and correct explanation of the reasons why 
those facilities were of low priority. 
 
1 point: The student shows a partial understanding of how to interpret the table to 
determine the facilities that should be of lowest priority. The student provides an 
explanation that neglects some aspects of the information in the table.  
 
0 points: The student shows inconsistent or no understanding of how to interpret the table 
to determine the facilities that should be of lowest priority. The student identifies multiple 
facilities as high or low priority (that are not) and provides an explanation that does not 
address the key parts of the table necessary for interpreting the information shown. 
 
 
Spreadsheet: Responses to this item will receive 0-1 point, based on whether the student 
enters information into the spreadsheet correctly.  
 
 
Scale drawing: The scale drawing will receive 0-3 points, based on the following: 
 
3 points: The student shows a thorough understanding of how to create a scale drawing of 
the park. The student includes all of the facilities indicated in the spreadsheet and the 
conclusion and represents them correctly in the scale drawing. 
 
2 points: The student shows a partial understanding of how to create a scale drawing of the 
park. The student creates a scale drawing that is generally correct but incorrectly includes 
one facility, incorrectly excludes one facility, or makes one or two errors in the 
representation of the facilities in the scale drawing. 
 
1 point: The student shows a limited understanding of how to create a scale drawing of the 
park. The student creates a scale drawing that is somewhat correct but contains multiple 
errors, such as including extra facilities, excluding facilities that should be included, or 
making several errors in the representation of the facilities in the scale drawing.  
 
0 points: The student shows inconsistent or no understanding of how to create a scale 
drawing of the park. The student creates a scale drawing that has little connection to the 
spreadsheet or the conclusion and contains numerous errors in the representation of the 
facilities in the scale drawing. 
 
 
Conclusion: Responses to this item will receive 0-3 points, based on the following: 
 
3 points: The student shows a thorough understanding of how to analyze a complex 
scenario and construct a chain of reasoning to justify the solution to a scenario. The student 
includes all the different aspects of the task in the justification and provides evidence to 
support the conclusion made. 
 
2 points: The student shows a partial understanding of how to analyze a complex scenario 
and construct a chain of reasoning to justify the solution to a scenario. The student includes 
many of the different aspects of the task in the justification and provides evidence to 
support the conclusion made but utilizes nonmathematical justifications in the explanation. 
 
1 point: The student shows a limited understanding of how to analyze a complex scenario 
and construct a chain of reasoning to justify the solution to a scenario. The student includes 
some of the different aspects of the task in the justification but makes a conclusion that 
would not have been made if all of the aspects of the task had been considered.  
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0 points: The student shows inconsistent or no understanding of how to analyze a complex 
scenario and construct a chain of reasoning to justify the solution to a scenario. The student 
makes a conclusion that is contradictory to the aspects of the task considered in the 
justification. 
 


