Exemplars

Number Cube Game

You and your partner will each roll a number cube 20 times.
Before you begin, each of you will predict the sum of the 2
cubes that will come up most often. Who had the best
prediction? Based on knowledge from the first game, make
your predictions and play the game again.
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Exemplars

Grade Levels Pre-K-2
Number Cube Game

You and your partner will each roll a number cube 20 times. Before you begin, each of you will
predict the sum of the 2 cubes that will come up most often. Who had the best prediction?
Based on knowledge from the first game, make your predictions and play the game again.

Context

This task was presented to first grade students who had been studying sums to 12. These
students had little experience with problem solving and the topic of probability.

What This Task Accomplishes

This task will assess student competence in addition facts to 12. The task will also act as a pre-
assessment on student knowledge of probability concepts. The task will also introduce students
to recording data on charts and graphs and using graphs to draw conclusions.

What the Student Will Do

Students will work in partners, first making a prediction of the sum that will come up most often
on the number cubes. Students will then toss the number cubes 20 times and record their sums
in a chart. The students will then translate their chart to a graph and determine who is the
"winner" of game number one. Students will hopefully use the information gathered throughout
this experimental probability experiment to make a more informed prediction for game number
two. Students are encouraged to make mathematically relevant comments and observations
about the solution and process.

Time Required for Task

45 minutes

Interdisciplinary Links

This task can be tied to a unit on games, or fairs and carnivals.
Teaching Tips

To help students understand the task, | modeled the game with a student volunteer in front of
the class. The student and | each picked a sum we thought would be most probable. We rolled
the number cubes 20 times and students in the class took turns figuring the sums. The sums
were recorded on a piece of chart paper that took on the same format as the student
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worksheet. Then the sums were translated onto a graph and students analyzed the graph to
determine a winner, as well as practice making relevant mathematical observations about the
data. Students then chose partners and went off on their own to complete the activity. To assist
students in better seeing the experimental probability with a more accurate sample size,
students could combine their sums on a class graph that should better reflect the theoretical
probability. Teachers may also want to take the opportunity to discuss which number cube
combinations result in which sums and which sums have the most combinations.

Suggested Materials

* Number cubes (two per student)
» Worksheets provided (see pages 5-8)

Note: Students will need copies of pages two and three for game number two as well.

Possible Solutions

The sum of seven theoretically has the most probable chance of occurring, although
experimental probabilities will vary, especially due to sample size.

Benchmark Descriptors

Novice

The Novice may or may not have correctly found the sums of the number cubes and may
incorrectly fill out the chart. The Novice will transfer the sums to the graph and determine who
won. On game number two the Novice will not use information gained from game number one
to make a prediction. The student's "I noticed..." statements are rudimentary. Little or no
language of probability is used to communicate.

Apprentice

The Apprentice may make some flaws when determining the sums of the number cubes, but
will correctly fill out the chart. The Apprentice will transfer the sums to the graph and determine
who won. On game number two, the student begins to show signs of basing a prediction on the
mathematical experiment in game number one. The student's "I noticed..." statements begin to
become analytical in nature. A little probability terminology may be used by the Apprentice.

Practitioner

The Practitioner accurately determines the sums on the number cubes and correctly fills out the
chart and graph. On game number two, the student bases a prediction on the mathematical
experiment in game number one. The student's "l noticed..." statement shows evidence of
understanding the underlying concepts of probability. Some probability terminology will be used
by the Practitioner.

Expert
The Expert accurately determines the sums on the number cubes and correctly fills out the
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chart and graph. On game number two, the student bases a prediction on the mathematical
experiment in game number one. The student's "l noticed..." statement shows evidence of
understanding the underlying concepts of probability and of statistics, as well as makes other
mathematically relevant comments or observations. The Expert will use the language of
probability and statistics to communicate ideas.
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Page 1
Number Cube Game #1 Worksheet
I think the sum of will come up most often.

My partner thinks the sum of __ will come up most often.

The winner of game #1 is

The winner's sum of came up out of 20 times.

I noticed...

Number Cube Game
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Page 2

Number Cube Game Record

Roll # Number Cube 1 + Number Cube 2 =
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Page 3

Number Cube Game #1

Number of Times Sum Comes Up

20
19
18
17
16
15
14
13
12
11
10
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Page 4

Number Cube Game #2

This time I think the sum of will come up most often this time because...

My partner thinks the sum of __ will come up most often this time.

The winner of game #2 is

The winner's sum of came up out of 20 times.

I noticed...
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Novice

Number Cube Game #1

I think the sum of / 2= will come up most often.

My partner thinks the sum of Zwill come up most often.
The winner of game #1 is Ke S‘ﬂ&%

The winner’s sum of _9_ cameup & 4 out of 20 times.

I noticed...

Student states results of

3 ‘ I 5 7 é a O a ‘ the experiment.
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Novice

Dice QQme, Record
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on chart and results of

Data is accurately recorded
computation are correct.

-
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Novice

The Dice Game

12 Data accurately recorded
on graph.

# of times the sum Comes ap!

NOW &\ e & o R

@ X

7 & ©io i

Number Cube Game
Copyright ©, 2003. Exemplars. All rights reserved. 11 of 31



Exemplars

Novice

This time I think the sum of ko will come up most often this time be-
cause... gt s VY]&JI {&LVOﬂ fe. numbev”

My partner thinks the sum of ﬁ will come up most often this time.

The winner of game #2 is K c S l \C
Ty ' Student does not use results

{ from first experiment to
The winner’s sum of |D came up out of 20 times. P

base second prediction.

I noticed...

: MOTS Lol
4
1o\ L 1OPIE

Student is able to draw
conclusions about the data.
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Novice

Sums are correct and
accurately recorded.

(jame Record
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Novice

"lT\e, D{ce, Qam&

Data accurately recorded
(3 on graph.

12,

# of times the sum Comes upl
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Apprentice

Number Cube Game #1

I think the sum of _\_{2’_-_ will come up most often.

My partner thinks the sum of _li will come up most often.
The winner of game #1 is BO

The winner’s sum of ‘ came up l out of 20 times.

I noticed...

It is unclear what the student
9 notices about "8".
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Student accurately records facts
on chart, although there is an error.
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Apprentice

The Dice Qame.

Student accurately records
| data on graph.

# of times the sum comes up!
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Apprentice

Number Cube Game #2

This time I think the sum of \ will come up most often this time be-

cause... I\l(lﬁ PN
72

My partner thinks the sum of Li will come up most often this time.

The winner of game #2 1s @ O t \ﬂ

The winner’s sum of L' cameg up LL

& HOS NG SOME

Here the student shows some evidence
of basing prediction on results of game
number where 11 came up three times.

Again, itis unclear what the
student is referring to here.
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Apprentice

Dice
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G omve. Record
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This data is accurately recorded,
although student has difficulty

writing numbers.
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Apprentice

The Dice Game

ap!
>

Data is accurately
recorded here.

’? %

\9. ¢ 7 & q 10 Ul

# of times ‘he sum comes

y
SUS

Number Cube Game
Copyright ©, 2003. Exemplars. All rights reserved. 20 of 31



Exemplars

Practitioner

Student makes a
relevant comment.

Number Cube Game #1
I think the sum of z will come up most often.

My partner thinks the sum ofﬂ will come up most often.

The winner of game #1 is TOJ’\
The winner’s sum of 2 came up 3 out of 20 times.

I noticed...

I didnt Zike Math but His

was fun. /O came wp o/of
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Practitioner

Data accurately recorded, with
a few computational errors.
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Practitioner

Number Cube Game #2

This time I think the s m of l O yvill come up most often this time be-
cause... LQ 5! ; IQ‘ ‘, ! Q QI l

My partner thinks the sum owaill come up most often this time.

The winner of game #2 is /

results of last experiment.

4 Student bases prediction on
The winner’s sum of MCame up ,Aout of 20 times.

I noticed...

Student makes a profound
statement about probability.

I could have been +he
winner W I picked 7agan
4qot more this time than
Lost Fime.

Younever know f Ywu're Going

{fo Win.~
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Practitioner

Th e —D{ce, Qame,

| Data is accurately
recorded here.

# of times the sum Comes up!

N W o e g 0
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Practitioner

The Dice (Game

o Student's page five is
missing, but graph reflects
experimental results.

# of times the sum Comes up!

Number Cube Game
Copyright ©, 2003. Exemplars. All rights reserved. 25 of 31



Exemplars

Expert

Student has difficulty
writing numbers correctly.

Number Cube Game #1

I think the sum of ﬁ_ will come up most often.

My partner thinks the sum of L_"will come up most often.

The winner of game #1 is
The winner’s sum of E_ came up Q out of 20 times.

I noticed...

Student observes the bell
0 curve that is created by
graphing this type of
probability activity
" The 9 Caph |ooks like o \vicmj\e "
Number Cube Game .
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Expert

Student accurately
finds sums of dice.
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Expert

The Dice Game
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o information on the graph.
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Expert

Number Cube Game #2

This time I think the sum of z will come up most often this time be-
Wy Come up most \ast lime"

cause...

My partner thinks the sum of ill come up most often this time.

The winner of game %2 is Student makes mathematically
, 3 ' , relevant comments.

The winner’s sum of came up out of 20 times.

I noticed... 3 Z

“Yob‘- con wnever 32,4 i

Student uses results of first
experiment to make prediction.

"Tws Hime7 only Came yp once”
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Expert
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Expert
The Dice Game
1o
15
4
§- 13
3 > {Student draws lines to see}
c i that data in graph makes
a shape they can identify.
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