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Topic/Objectives Chosen Requirement 

 

 

Student indicators to assess if the linear project has augmented the student’s learning will include  

a.) Administering a pretest/posttest to determine if the student can distinguish a linear 

function, if the student can determine the average rate of change, if the student can name 

the domain and range of a set of points, and if the student can evaluate a function. 

b.) Evaluating how well the students graph (with and without a calculator) the data collected 

by the groups. 

c.) Evaluating how well the students determine the slope of their line of best fit. 

d.) Evaluating how well the students predict with their linear regressions. 

 

 

NxG Math I CSO’s 

 

M.1HS.RBQ.1 Use units as a way to understand problems and to guide the solution of multi-step 

problems; choose and interpret units consistently in formulas; choose and interpret the scale and 

the origin in graphs and data displays. 

 

M.1HS.RBQ.3 Choose a level of accuracy appropriate to limitations on measurement when 

reporting quantities. 

 

M.1HS.RBQ.5 Create equations and inequalities in one variable and use them to solve problems. 

Include equations arising from linear and quadratic functions, and simple rational and 

exponential functions.  

 

M.1HS.RBQ.6  Create equations in two or more variables to represent relationships between 

quantities; graph equations on coordinate axes with labels and scales.  

 

M.1HS.RBQ.7 Represent constraints by equations or inequalities, and by systems of equations 

and/or inequalities, and interpret solutions as viable or non-viable options in a modeling context.  

 

M.1HS.RBQ.8  Rearrange formulas to highlight a quantity of interest, using the same reasoning 

as in solving equations.  

 

M.1HS.LER.1 Understand that the graph of an equation in two variables is the set of all its 

solutions plotted in the coordinate plane, often forming a curve (which could be a line). 

 

M.1HS.LER.4 Understand that a function from one set (called the domain) to another set (called 

the range) assigns to each element of the domain exactly one element of the range. If f is a 

function and x is an element of its domain, then f(x) denotes the output of f corresponding to the 

input x. The graph of f is the graph of the equation y = f(x). 

 

M.1HS.LER.5 Use function notation, evaluate functions for inputs in their domains, and interpret 

statements that use function notation in terms of a context. 
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M.1HS.LER.7  For a function that models a relationship between two quantities, interpret key 

features of graphs and tables in terms of the quantities, and sketch graphs showing key features 

given a verbal description of the relationship.  

  

M.1HS.LER.8 Relate the domain of a function to its graph and, where applicable, to the 

quantitative relationship it describes.  

 

M.1HS.LER.9 Calculate and interpret the average rate of change of a function (presented 

symbolically or as a table) over a specified interval. Estimate the rate of change from a graph. 

 

M.1HS.LER.10 Graph functions expressed symbolically and show key features of the graph, by 

hand in simple cases and using technology for more complicated cases. 

 

M.1HS.LER.11 Compare properties of two functions each represented in a different way 

(algebraically, graphically, numerically in tables, or by verbal descriptions).  

 

M.1HS.LER.12 Write a function that describes a relationship between two quantities. 

 

M.1HS.LER.13 Write arithmetic and geometric sequences both recursively and with an explicit 

formula, use them to model situations, and translate between the two forms.* (Connect 

arithmetic sequences to linear functions and geometric sequences to exponential functions.) 
 

M.1HS.LER.15 Distinguish between situations that can be modeled with linear functions and 

with exponential functions. a. Prove that linear functions grow by equal differences over equal 

intervals; exponential functions grow by equal factors over equal intervals. b. Recognize 

situations in which one quantity changes at a constant rate per unit interval relative to another. 

 

M.1HS.LER.16 Construct linear and exponential functions, including arithmetic and geometric 

sequences, given a graph, a description of a relationship, or two input-output pairs (include 

reading these from a table). 

. 

M.1HS.LER.18 Interpret the parameters in a linear or exponential function in terms of a context. 

 

M.1HS.DST.5 Represent data on two quantitative variables on a scatter plot, and describe how 

the variables are related. a. Fit a function to the data; use functions fitted to data to solve 

problems in the context of the data. Use given functions or choose a function suggested by the 

context. Emphasize linear and exponential models. b. Informally assess the fit of a function by 

plotting and analyzing residuals. (Focus should be on situations for which linear models are 

appropriate.) c. Fit a linear function for scatter plots that suggest a linear association. 

 

M.1HS.DST.6 Interpret the slope (rate of change) and the intercept (constant term) of a linear 

model in the context of the data.  

 

M.1HS.DST.7 Compute (using technology) and interpret the correlation coefficient of a linear 

fit. 
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M.1HS.DST.8 Distinguish between correlation and causation.  

 

 

 

 

 

 

Punch Ball Activity 
(Linear and Nonlinear Graphs) 

 

In this activity, one member of the group will blow air into a punch ball in 6-10 intervals until 

the punch ball is blown up.  Measuring in centimeters, the members of the group will determine 

methods to measure and calculate the diameter, the radius, the circumference and the surface 

area of the punch ball after each blow.  The students will then examine the relationships between 

the lists of data. 

 

Materials Needed: 

1 punch ball per group 

Measuring tapes, meter sticks, rulers 

Graph paper, unlined & lined paper 

Colored pencils, markers (optional) 

Compasses and protractors (optional) 

Graphing Calculators 

 

Procedure: 

1. Blow air into the punch ball—carefully keeping the air from leaking out of the ball. 

2. After each blow, measure and record the diameter of the punch ball in centimeters. 

3. For each diameter, calculate and record the radius, circumference and surface area. 

4. When the punch ball is full of air, roll the stem tightly, and force it securely into the ball. 

5. Enter the data into LIST in the calculator. 

6. Complete a laboratory report of the project. 

 

Laboratory Report: 

♦ Include a title, introduction, discussion of the procedure, problems encountered, and a 

conclusion.   

♦ All tables, charts and graphs should be titled and completely labeled.   

♦ Describe the method that the group used to determine the diameter, radius, circumference, and 

surface area of the punch ball at each step. 
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♦ Discuss what procedure was used with your group before proceeding with the experiment to 

identify who blew the air into the punch ball, kept up with the blows, measured the punch ball’s 

diameter, and recorded the ordered pairs (or the data). 

♦ All work should be neatly done and included. 

♦ Save the data in a GROUP in the calculator.  Be sure to include the calculator number where 

the data is stored. 

 

Data Lists: 

Using correct units, create data lists (on paper and in your calculator) for 

           List 1                       List 2             List 3                  List 4                      List 5 

Number of Blows      Diameter      Radius     Circumference     Surface Area 

            # 1 

            # 2 

            # 3     etc. 

 

 

Graphs: 

1. On paper, sketch a graph comparing the number of blows (x-axis) to the radius (y-axis).  

Also, graph this relationship in STAT PLOT 1 in a graphing calculator. 

2. On paper, sketch a graph comparing the radius (x-axis) to the circumference (y-axis).  

Also, graph this relationship in STAT PLOT 2 in a graphing calculator. 

3. On paper, sketch a graph comparing the radius (x-axis) to the surface area (y-axis).  Also, 

graph this relationship in STAT PLOT 3 in a graphing calculator. 

4. For each graph:  

a. Justify whether the relationship is a function or not. 

b. Determine if the relationship is linear or nonlinear.  

c. If it is nonlinear, describe the relationship.  

d. Identify the domain and range. 

e. Write an equation of the function. (Show work.) 

f. Use the calculator to determine a regression equation of the function. 

g. Graph the group’s equation and the calculator’s equation for each relationship. 

h. Compare the 2 equations for each graph; which is a better fit of the data? 

5. Use the group’s equations to predict the diameter, the radius, the circumference, and the 

surface area if the punch ball could be blown 20 times before it burst. (Show work.) 

 

 

 

Differentiated Instruction Chart 

 Content Process Product 
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Readiness 

 
Before we begin this 

project, the calculator 

skills of the students 

will be assessed.  If the 

students have not been 

introduced to quadratic 

functions, we will 

eliminate the surface 

area portions of the 

project and only 

concentrate on the 

linear functions. 

 

 
By working in groups, 

the students can tutor 

one another to allow 

each student to 

strengthen and 

developing his skills and 

his partners’ skills. 

 
By graphing by hand 

and by graphing on the 

calculator, the students 

will get to work at 

individual ability and 

interest levels.  It will 

hopefully allow them to 

transfer their strengths 

to their weaker skills for 

a better understanding 

of linear functions. 

Interest 

 

By getting to “play” 

with the punch balls, the 

student’s interest should 

be piqued. 

 

 

The students that are 

“gamers” will be able to 

apply those interests to 

learning the calculator 

skills. 

 

Students that are 

creative, students that 

are organized, and 

students that enjoy 

writing will all be able 

to utilize their skills in 

creating the charts and 

graphs and writing the 

report. 

Learning Profile 

 

Since these are students 

who scored low in 

mathematics on the 

WESTEST, they will be 

challenged with the 

entire project.  Since 

they do not receive a 

grade for homeroom, I 

will be challenged to 

keep them engaged in 

completing the more 

difficult tasks.  This 

project will probably be 

more successful in a 

regular Math I 

classroom. 

 

Since many of these 

students rely on the use 

of multiplication tables, 

the graphs and the 

calculator may help 

them to visualize and 

interpret the data. 

 

 

The students will 

collaborate in groups of 

three to complete the 

project.  Each group will 

decide who will create 

the charts and graphs, 

who write report, who 

will write the equations, 

who will use the 

calculator, etc. 

 


