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NOTES Materials

Students

•  “Homework Madness” (Student Mathematician’s Journal 

pp. 13–14)

•  “Mathematician’s Journal Think Deeply About…” (Student 

Mathematician’s Journal pp. 15–17)

Teacher

•  Blackline master “Hint Cards” (p. 101)

•  Blackline master “Think Beyond Cards” (p. 102)

Supplies

•  Small paper bag containing one red, two green, four blue and 

one yellow chip

•  Two different colored blocks, chips or markers (four of each 

color; one set for every three students)

•  Small paper bags or containers to hold blocks, chips or 

markers (two bags for every three students)

•  Coins (one for every three students)

Mathematical Language

•  Law of Large Numbers – states that experimental 

probabilities collected over many trials will predict the 

theoretical probabilities only when a very large number of 

trials are conducted. The greater the number of trials, the 

closer the experimental probability is to the theoretical 

probability.

•  Trial – one round of an experiment 

•  Unequally likely (not equally likely) – two or more outcomes 

that do not have the same chance of occurring or that do not 

have the same probability. For example, in a bag that holds 

three cubes, two that are green and one that is yellow, the 

probability of randomly selecting a green cube is   2 _ 
3
   and the 

probability of selecting a yellow cube is   1 _ 
3
  .
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P(homework) + P(no homework) = 1
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NOTESbe   125
 

_ 
180

  , or   25
 

_ 
36

  . Show students that we can record this symbolically as 

P(homework) =   125
 

_ 
180

   or   25
 

_ 
36

  . Tell them that we want to simplify the 

fraction to simplest terms, if possible, and ask why this is useful 

(i.e., fractions in simplest terms are easier to interpret). The 

probability of no homework, P(no homework), is   55
 

_ 
180

  , or   11
 

_ 
36

  . Notice 

that the two probabilities are not close in value, indicating that the 

two events are not equally likely to occur. Point out to students 

that the probability of homework plus the probability of no 

homework is 1 (  125
 

_ 
180

   +   25
 

_ 
36

   = 1), and ask them to conjecture why it 

is always the case that probabilities of an experiment add up to 1. 

One way to think about this question is that if you account for all 

possibilities, then the event is certain to happen which is a 

probability of 1.

Law of Large Numbers

Whereas the Homework Madness activity is designed so that   5 _ 
7
   of 

the time homework is assigned, your experimental results may not 

tally to exactly   5 _ 
7
   (  125

 
_ 
180

   or   25
 

_ 
36

   is close to   5 _ 
7
   but not equivalent). 

However, the experimental probability will be close to   5 _ 
7
   if there 

are a large number of trials. An important law in probability is 

known as the Law of Large Numbers. It states that the greater the 

number of trials, the closer the experimental probability is to the 

theoretical probability. In particular, we can only accurately predict 

what might happen in a probabilistic situation when a large 

number of trials or events are examined. Even though your 

students have not yet learned about theoretical probability 

(discussed in Lesson 3), introduce the concept of the Law of Large 

Numbers, or the idea that in order to make accurate predictions 

about what might happen in a probabilistic situation, we need a lot 

of data or trials!

 Revisit the phrase “unequally likely events” and ask students 

what they think it means in this situation. Most students will 

understand that homework occurred more often than no 

homework, but they may still be thinking in terms of numbers of 

occurrences rather than comparing the probabilities that can be 

represented by fractions. Be sure that students are clear that 

unequally likely events do not have the same probabilities and one 

event will happen more often than others. However, because of the 

random nature of events, an unlikely event can occur and may 

sometimes occur more often than expected when only a small 

number of trials are conducted. 

 Finally, have students distribute the four red and four blue 

blocks into the two bags in a way that they think there will be an 

equal chance of homework and no homework when a block is 

drawn (e.g., the chances of picking a red or a blue block are the 
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NOTES •  Students should show a table of experimental data from 

conducting the experiment. They also should give the 

experimental probabilities. It is expected that students will 

solve this problem using a guess-and-check strategy of 

distributing the blocks and then checking the outcomes.

•  Students should use proper notation to represent the 

probabilities, such as P(no homework) or P(NH).

Possible Difficulties

•  Students may still be unclear on the concept of equally likely 

and not equally likely events.

•  Students may not be able to decide how to place the red 

and blue blocks into the two bags so that the experimental 

probability of selecting a blue block is favored.

•  Students may not fully understand the Law of Large 

Numbers and, as a result, do not conduct enough trials to 

determine an appropriate experimental probability or one 

that closely represents the theoretical probability. They should 

conduct about 30–40 trials. Encourage students to group their 

data to get an even better approximation of the theoretical 

probability.

•  Students may not be able to explain why they made specific 

choices on the placement of the colors — they just guessed 

and their guess worked! If this is the case, be sure that 

students understand the concept of unequally likely events but 

do not spend time trying to analyze this problem.

• Students need many experiences with experimental 

probability and determining whether or not events are equally 

likely to occur. 
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ANSWER SHEET

Student Mathematician:   Date:  

Homework Madness
 1.  Set-up: Take two small paper bags or similar containers. Label the bags ‘H’ and ‘T.’ 

In one bag place one red block. In the other bag, place three red blocks and four 
blue blocks.

 2.  Conduct the Experiment: You will conduct this experiment 20 times. Record your 
data in the squares on the calendar below.

   Each time, first toss a coin to see which bag to choose. If the coin lands heads up, 
pick the ‘H’ bag. If the coin lands tails up, pick the ‘T’ bag. Next, without looking, 
reach into the chosen bag and select one block. If the block is RED, write ‘HW’ 
for homework in a calendar cell below. If the block is BLUE, write ‘NO HW’ for 
no homework in the calendar cell.

 3.  Change the Experiment: Rearrange the red and blue blocks in the two bags so 
that when you follow the directions above, the chances of selecting homework or 
no homework are equally likely. Conduct the experiment enough times (at least 
20 times) to show that this new arrangement of blocks results in the expected 
outcome. Record your results below. 

 

Answers will vary. Make sure students are conducting the 
experiment as described.

Answers will vary. One possible solution is to place all of the red 
blocks in one bag and all of the blue blocks in another bag.  
Another solution is to have two of each color in each bag.
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