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Grade Level: 6 – 8  
 

Task: The Price is Right, But Are You? 
 

Standard: Data Analysis, Statistics, and Probability 
 

The Task Includes: 
1. Pre-Activity – Involving the entire class. 
2. Student Activity – Can be completed independently or in small groups. 
3. Catalog of Prizes – Feel free to substitute prize items. 
 

Pre-Assessment Activity 
Teacher says: “I need a contestant for this game. Who would like to play?" 
 

 Teacher chooses a student. 
 

Teacher says: " (student's name here) come on down! You are the first contest to play 
the Number Cube Extravaganza!" 
 

Teacher says:  
 I have a surprise wrapped in a box here worth between $1.11 and $6.66.  
 You will roll the number cube.  
 If you roll the first digit in the price of the surprise in the box I will write it on 

the board.  
 If you do not roll the exact digit, then you will need to decide if the true digit is 

higher or lower than the one that was rolled.  
 If you are correct for all 3 digits, you win what's in the box to share with your 

classmates.  
 Let's play the game." 

 

 The game is played. The answer is revealed, and hopefully the student wins! 
 

Teacher says: "Let's write about how we made our decisions. Let's use as much math 
language possible." 

 Did we win? 
 Did we make any poor decisions? 
 Which were the easiest decisions and why? 
 Which were the most challenging decisions and why? 

 

 End of Introductory Activity.  You can repeat this activity with students more than 
once if you think they need it! 

 

Student Activity: 
 

• You have just seen how to play the Number Cube Extravaganza. 
• I am planning on playing the Number Cube Extravaganza with Mr. Parker’s class. 
• Help me choose the items I should use from the catalog below. 
• The price of the first item you choose should make it so Mr. Parker’s students have 

the best chance of winning. 
• The price of the second item you choose should make it so Mr. Parker’s students 

have the least chance of winning. 
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• After choosing your items, write me a letter telling me about what you did to make 
your choices, and how you know you made the correct choices.  

• Support your choices mathematically. Show all of your work, and use as much math 
language as you can! 

 

See Student Page for Catalog. 
 

Context – From the Task Author: This task was given to students after doing some 
activities involving probability. Students had done activities such as flipping a coin 100 
times to see whether heads or tails comes up most often, as well as some spinner 
activities. Many students have seen the Price is Right game show on television and this 
provided the motivation for solving this problem. 
 

What the task accomplishes… 
 This task allows students to apply either an experimental or theoretical probability 

model to solve a task.  
 The teacher is able to determine students who have a true understanding of 

probability concepts (ratio, sampling) and those students who need more 
instruction. 

 

What students will do… 
 Most students began by rolling a number cube 100 times to see which digit would 

come up most often. It was difficult for them to gather enough data to convince them 
that each digit had an equally likely chance of being rolled. Therefore some teacher 
intervention was necessary in getting students to move forward with the problem. 

 What I did was to ask the students to pool their rolls by making a group bar graph. It 
became apparent to most students that indeed there was an equally likely chance of 
rolling each number so they needed to try working on a different approach to the 
task.  

 Students who were not convinced were encouraged to bring dice home and increase 
their sample so they could see how eventually the number of times each digit is 
rolled will even out. This was an important lesson in sample size. 

 Finally students will change their approach and create some sort of organizational 
model for recording the possible digits rolled, the decision you would make should 
you roll that digit, and the likelihood that your decision would be correct. They then 
analyzed that data and drew conclusions. 

 

Time Required: Since students needed to be convinced that there was an equally likely 
chance of rolling all digits on a number cube, it took almost 5 class periods to solve the 
task. Although it did take a long time, it was worth it because students created for 
themselves their own knowledge of probability. 
 

Interdisciplinary Links: This task could be linked to a study of games and game 
shows, state lottery systems, and other games of chance. 
 

Teaching Tips… 
• It is important to take the time to do the pre-assessment activity so that you can be 

sure students understand the circumstantial situation of the task. Once the task is 
complete, students can each be contestants in the game using their results as a 
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"check" for correctness. Once they play the game, students will beg you to play it 
every day!  

• To engage students in the problem I dressed up as a game show host with a suit, 
tie, and microphone. Taping theme music to the show would add an extra flare! I 
also created a game sign using gold sparkly letters, and used other fun props. (Ask 
the principal or another teacher to be the guest M.C.!) 

• I used the following with which to assess students’ knowledge of probability after 
using the Exemplars rubric to assess their mathematics problem solving and 
communication skills. 

 

Probability Rubric    

Just Getting Started 
 

Not Yet… 
 

Got It! 
 

WOW! 
 

Shows no evidence of 
using either an 
experimental or 

theoretical model to 
solve the problem 

 

Shows evidence of 
using one or the other, 

but cannot follow 
through on its use to 

reach a solution. 

 

Accurate and 
appropriate use of either 

experimental or 
theoretical models to 
support the solution. 

 

Accurate and 
appropriate use of both 

experimental and 
theoretical models to 
support the solution. 

 

Suggested Materials:  
• For the demonstration game I wrapped a package of pencils so when the first 

contestant won, s/he could share the prize easily with the rest of the class.  
• I wrapped the gift in fun paper with a big bow for added attraction.  
• The M.C. will also need props such as a microphone, suit and tie, etc… 
• Students need number cubes and graph paper. A large foam number cube would 

be a great attention getter for students and very effective when making the point of 
a1:6 chance of rolling any of the digits 1 – 6.  

 

Possible Solution… 
KEY:   Win*   H = Predicted higher when rolled 
  Lose L = Predicted lower when rolled 
 

Statistically sound choice: 1-3 always predict higher, 4-6 always predict lower. So… 
 

 1 2 3 4 5 6  
 

$1.11 
 

x 
 

H 
 

H 
 

L 
 

L 
 

L 3/5 Chance of 
winning 

 

$2.22 
 

H 
 

x 
 

H 
 

L 
 

L 
 

L 4/5 Chance of 
winning 

 

$3.33 
 

H 
 

H 
 

x 
 

L 
 

L 
 

L 5/5 Chance of 
winning 

 

$4.44 
 

H 
 

H 
 

H 
 

x 
 

L 
 

L 5/5 Chance of 
winning 

 

$5.55 
 

H 
 

H 
 

H 
 

L 
 

x 
 

L 4/5 Chance of 
winning 

 

$6.66 
 

H 
 

H 
 

H 
 

L 
 

L 
 

x 3/5 Chance of 
winning 

*Bolded answers are ‘win’ answers. 
Conclusion: 

 With $3.33 and $4.44, you are certain to win if you predict using odds, 
 With $2.22 and $5.55 you are not as likely to win if you predict using odds. 
 With $1.11 and $6.66 you are least likely to win if you predict using odds. 
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Benchmark Descriptors: 
 The benchmark descriptors and rubric are designed to help the teacher analyze 

student thinking and understanding at each of the four performance levels.   
 The descriptors are generalizations of what student work could look like.  
 It is not possible to anticipate every answer a student can give, so in scoring student 

work the teacher must use these generalizations to come to their own conclusions 
as to where a student is performing on the assessment.   

 It is recommended that teachers create their own task specific rubric by listing the 
specific math skills that would make up each section of the four performance levels. 

 
 

Novice 
 

• The novice will not be able to find a strategy that will result in a correct solution.  
• There will be no work to support the solution, and only basic math language will be used. 

Apprentice 
 

• The apprentice will attempt to address both aspects of the problem. 
• Identifies which would give the most chance and least chance of winning.  
• The student will more likely use an experimental model, which may not get at the 

underlying mathematics in the task.  
• The apprentice may not have a full understanding of the task and focus only on the 

chance of each digit being rolled, and not on the potential correctness of the guesses. 
Practitioner 

 
• The practitioner will solve the problem theoretically, finding correct answers to both 

parts of the problem.  
• The Exemplar benchmark shows an incorrect answer due to a minor error, but the 

mathematics the student did was correct for the mathematical situation. 
• The practitioner will use math language of probability to communicate, and will create 

an accurate and appropriate representation in which to record her/ his approach and 
decision making. 

Expert 
 

• The expert will solve the problem theoretically, and may even verify the solution 
experimentally.  

• The expert will make mathematically relevant observations, and will use precise and 
accurate math language.  

• The representation will be complete and accurate to the student's solution. 
 
Notes About the Task Specific Rubrics:  

 The task specific rubrics included in the mathematics task bank states specific 
proficiency levels for each of the grade levels within the task.  For a more 
comprehensive explanation for using and reading the rubrics please read the March 
Tip Sheet. 

 The Key APS Mathematics Standards for the task specific rubric are based on the 
students being proficient on the Fifth Grade Standard: Performs simple probability 
experiments and organizes data in a useful way: identifies patterns, predicts 
outcomes, and explains effects on outcomes when a probability experiment is 
conducted several times. 
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APS MATHEMATICAL STANDARDS… 
 The math standards stated for this task are aligned to the APS Draft Standards 2000. 

 

Strand - Data Analysis, Statistics, and Probability: 
The student identifies patterns and special features of data and events of chance 
through experiences with meaningful mathematical problems that focus on comparing, 
predicting, representing data, and making decisions to communicate mathematical 
understanding. 
 

Benchmark (6 – 8): The student designs a data question with 2 variables and collects, 
represents and analyzes the data.  The student uses a variety of graphical 
representations to display data and understand measures of center and spread.  The 
student makes conjectures and computes simple probability outcomes using a variety of 
tools. 
 

Performance Standards: 
Fourth Grade: 
• Explains outcomes of probability experiments verbally and numerically (e.g., 3 out 

of 4, 3/4) using appropriate probability terms. 
 

Fifth Grade: 
• Analyzes and communicates a single data set in more than one way for both 

quantitative (numerical) and qualitative (categorical) data sets. 
• Performs simple probability experiments and organizes data in a useful way: 

 identifies patterns, 
 predicts outcomes, and 
 explains effects on outcomes when a probability experiment is conducted 

several times. 
• Explains the fairness of games and outcomes of events using knowledge of 

probability concepts. 
• Explains that the measure of the likelihood of an event can be represented by a 

number from 0 to 1 (e.g., If you flip a coin, you have ½ chance of getting either 
heads or tails.). 

 

Sixth Grade: 
• Draws conclusions from data using measures of central tendency (e.g., mode, 

median, mean). 
• Selects and develops appropriate display(s) of data (e.g., T-charts, graphs). 
• Develops and evaluates inferences, predictions, and arguments that are based on 

data. 
 

Seventh Grade: 
• Applies counting principles to determine sample space (e.g., tree diagrams, 

fundamental counting principle, combinations, and permutations) 
• Determines simple probability in experimental and theoretical situations. 
• Determines probability of dependent and independent events in experimental and 

theoretical situations. 
• Explains and uses appropriate terminology to describe complementary and 

mutually exclusive events. 
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Eighth Grade: 
• Conducts a more complex data analysis project: 

 identifies a question, 
 develops a hypothesis, 
 collects and records data, 
 represents data using appropriate grade level statistical tools, and 
 describes and analyzes data. 

• Analyzes data using measures of central tendency (e.g. mean, median, mode). 
• Interprets data and makes conclusions from data. 
 

Strand – Number Sense and Operations: 
Students will demonstrate number sense through experiences with meaningful 
mathematical problems that focus on number meaning, number relationships, place 
value concepts, relative effects of operations, and multiple representations to 
communicate sound mathematical thinking. 
 

Benchmark (6 – 8): The student will understand problems involving fractions, decimals, 
and percents and develop, analyze, and explain a variety of algorithms and methods to 
solve problems. 
 
Performance Standards: 
Seventh Grade: 
• Explains the relationship that can be expressed as ratios of part-to-whole (e.g., 5 

red apples out of a total of 8 apples, expressed as 5/8). 
• Explains the relationship that can be expressed as part-to-part (e.g., 5 red apples, 3 

green apples, expressed as 5/3). 
• Explains relationships that can be expressed as proportions or percents (e.g., ½ = 

50%). 
• Develops meaning for percents greater than 100 and less than 1 (e.g., It is possible 

to have 120% or 1/2%). 
• Develops more than one strategy to solve real-life problem situations involving 

ratios, proportions, and percents. 
 

Eighth Grade: 
• Manipulates all real numbers, their properties, and operations. 
• Develops and evaluates arguments involving real numbers, their patterns and 

operations. 
• Develops and uses strategies to estimate the results of rational-number 

computations and judge the reasonableness of the results. 
 

Strand - Global Mathematical Processes: 
Students will understand and use mathematical process. 
 

Benchmark (K - 12): The student will use problem solving, reasoning and proof, 
communication, connections, and representation as appropriate in all mathematical 
experiences. 
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Performance Standards: 
Grades Kindergarten through twelve: 
• Develops resourcefulness and perseverance in problem solving in mathematics and 

other disciplines. 
• Recognizes when to use previously learned strategies to solve new problems. 
• Develops and uses strategies for solving given problems. 
• Monitors and reflects on the process of mathematical problem solving. 
• Makes and investigates mathematical conjectures and use them successfully in 

developing and evaluating mathematical arguments and proofs. 
• Uses the concept of counterexample to test the legitimacy of an argument. 
• Develops a logical sequence of arguments leading to a valid conclusion or solution 

to a problem (statement/reasons, proof, informal proof, and algebraic steps). 
• Works in teams to share ideas, to develop and coordinate group approaches to 

problems, and to share from each other in communicating findings. 
• Relates applications to mathematical language in various modalities. 
• Communicates mathematical thinking coherently and clearly to others. 
• Analyzes and evaluates mathematical thinking and strategies of others. 
• Identifies and connects functions with real-world applications. 
• Identifies how seemingly different mathematical situations may be essentially the 

same (e.g. the intersection of two lines is the same as the solution to a system of 
linear equations). 

• Investigates and explains the mathematics required for various careers. 
• Recognizes and applies mathematics in contexts outside the mathematics course. 
• Develops a repertoire of mathematical representation that can be used purposefully, 

and appropriately interchangeably (e.g. pictures, written symbols, oral language, 
real-world situations, and manipulative models). 

• Selects, applies, and translates among mathematical representations to solve 
problems. 

• Uses representations to model and interpret physical, social, and mathematical 
phenomena. 
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