ﬁ Statistics of The M&M Candy

Standards & Performance Indica

A inductive reasoning

§ A solve problems

A reasoning strategies
A conjectures/arguments

A conclusions using inductive

§ A simple/compound state-

ments

A equivalent forms

A ratios/proportions/percents
A order relations

A estimate/make/use

A standard/nonstandard mea-
surements

A display/describe/compare
A critical judgement

A check reasonableness

A solve problems

A estimate probability

A simulation techniques

A determine probabilities

I didn’t know there was this

much math in a bag of
M&M's.

Student

Materials:

e rulers and/or Vernier calibrators (one
for each pair of students)

e triple beam balance (one for each group
of four)

e three 1-pound bags on M & M candies -

two plain and one peanut; Note: One bag
of the plain candies is used in estimat-
ing and then as simple rewards. The
second bag is used in calculating the
mass.

e a small package of M & M candies (one
for each individual student)

asically, this unit introduces the stu-

dents to estimation, measurement (lin-

ear and mass), and experimental and
theoretical probability using a bag of M&M
candies. The students conduct surveys in each
class to determine the team’s favorite color
and compare their results to the company’s
research using various charts and graphs on
the computer. They are also informally intro-

duced to ratio, proportion, and percentage.

Maureen Gipp

Commack School District

Candlewood Middle School

1200 Carll’s Straight Path

Dix Hills, NY 11746

(] -

(516) 595-2784
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The concluding activities focus on statistics and their experiences during the activity. In social
studies, their research skills will be augmented by studying the history of chocolate, the produc-
tion of chocolate, and the Hershey Company. Students will be encouraged to design their own
magazine advertisement or create a script for a commercial. Using their imagination they will be
given the opportunity to create a candy super hero, report on being a “presidential M&M”, or
describe their feelings on being the new blue M&M in “the bag.”

It is expected that the students have some knowledge of measurement, statistics, and simple

probability in order to
succeed with this learn-
ing experience.

In all the activities the
teacher is primarily a
facilitator. The activities
are set up so that the stu-
dents can work indepen-
dently or question a
member of their cooper-
ative group.

For this project, the
accelerated and self-con-
tained students were
integrated with the
Regents math students.
Each group had a mini-
mum of one accelerated
math student and one
exceptionally bright
Regents student. The
self-contained students
were placed with stu-
dents who had demon-
strated to the teacher
their ability to explain
themselves well and had
patience. Both of these
skills are vital for the
group to be successful.
English as a second lan-
guage (ESL) students are
also part of our team.
They also were inte-
grated into the main-
stream.

gropent NaE | G

' ESTIMATION AND FREDICTIONS

™= SERVATION

“You ve had several daya to obzerve {but not eat!] a one
pound bag of plain M & M's, Based on ycuur cbservations, £111 in
the chart below:

COLOR : HUMBER
_Red >4

.Urunge ":55

Graanh 1 - fg\f-\

¥ellow )

Brown i 50

Blue

TCTAL umm aF M‘E:C‘E)uj

If you wera given a one pound bag of PE.HNUTé{&H's. how many
candiaes

do you think would be in the bag? 240 Would you
expecé Eo have more or _less cmxjies th% in the plain MsM ba

Why? .

2. Based on your results answer the following questions:
a) Which color sppearsd tha moat? _“oEChWWYN '
. b} wWhich cnlnz &ppeared tha lea=t? ;Eggg ‘{"\‘ .

. e} Did any mlnra appealr apprnxina.taly the same mmber of
timma? If yag, which colores

ACTIVITY 1. ESTIMATION AND PREDICTIONS

The students had the opportunity to observe for several days a 1-pound bag of plain M&M'’s
displayed in a clear container and a 1-pound bag of peanut candies in a solid container. After a
brief discussion about how many candies are in the clear container, a discussion of how many
candies are in the solid container ensues.
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Each student is expected to complete the worksheets. The candies in the containers are used as
rewards in class and each student is required to place tally marks on charts set up in the class-
room to record the results. When all the candies are given out, the frequency of each color is tal-

lied and recorded.

ACTIVITY 2: SURVEY, TALLY, AND FREQUENCY

A quick discussion, led by the teacher, is held about which color(s) appeared to be the most fre-

quent in the clear container.

.g 00d,
put confus;;
M. Teand

SURVEY, TALLY AND FRRQUENCY (Y |4

STUDENT Hium Lﬁﬁ

. " The MM company will ke conducting a
de:eMnei;rhich color MEM 1s the favorite choics.
OUT-Wa Will conduct a survey 1n the rlassrs
.fn*m_rite color of the class, om te

&t

whicn me%{ ¢

survay to{ rUE= GLLJr-
To help them T LACK?

-Eea tha‘”,.e &I:‘J‘E‘m‘}'

w&n‘ji_&:l
g
doodn

0 CereR TALLY FREQUENCY
(Red oy 7
Orange Re |
] Green L{| 2]
Yallow Ji o,
Brewn L1y 3
Blue
. LA LALLM 17

Eaam.fl oL our =urvay Tesults anawer the following I‘quﬁstim:

1.
. al  which eculor was pickad the mest? HUPS,
b) Which color was picked the least? _Q@Qg?__
o] P s sttty e e s
J - rown
2. If wvou owmed the. :bnpaﬁy.

how many of each color woul
Put _in 2 bag? (Amsume you ha O M&HME) 4 you

Red S )

A survey of the stu-
dents, and any
adults, regarding
their favorite M&M
color is then con-
ducted by the
teacher. The teacher
can have a trans-
parency of the chart,
modeling for the
class how to deal
with the tally marks.
These results are
then compared to
their observation of
the clear container.

Questions that can

be addressed:

e Are the results
similar? How?

e Who was
included in the
sample sur-
veyed?

e How would this
compare to a sur-
vey of adults?

e What would be
the favorite color
of the entire
team? Why?

Each student is
expected to com-
plete the work-
sheets.

Note: Activities 3 and
4 can be done indepen-
dently in science and
mathematics or com-
bined in a double sci-
ence/mathematics
period.
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ACTIVITY 3: MEASURING M&M CANDIES

In science class (or during a double period) each student will work with a partner to measure
the diameter of one M&M candy using a metric ruler or Vernier calibrator. The students repeat
the process using 20 candies laid in a straight line. They compute the average and compare it to

their first measurement.

The second part of the activity deals with mass measurement and the students use a triple beam
balance to compute the mass of one candy and then 20 candies. The students receive 20 candies
in a sandwich bag. An average mass is then calculated.

Using this informa-
tion, the student is
expected to calculate
how many candies
are in a 1-pound
bag. Each student
will then review
their observation
estimate and their
measurement esti-
mate and write their
conclusions.

STUDENT NAME: \_\E\Q _ -

- MEASURING M&M CANDIES

1. LINEAR MEASUREMENT

What is the approximate diameter of a plain M&M to the
nearest tenths? Be sure to include the unit of measure.

What tool did you use? ! ( L\Q_S Do, you feel the
measurement is accurate? Why?
My wikh *\'\ﬁru\ér. ' | <

Lay 20 plain MgM candies in a straight line. Measure this
distance to Qhe nearest tenths? . Include the unit of
measure.

What tool did you use? x53§£§
Find the average diameter of one plain M&M candy. \‘fa ‘I\

Compare the measures of the two diameters. Are they equal?
Which measurement do you feel is more accurate? Explain.

ey are. equal, pape

2. MASS MEASUREMENT

Be sure to include the unit of measure.

" What is the mass of one M&M candy to the ga est tenths?

= @
What tool did you wuse? ) Do you feel that this %
measurement is accurateg %i%é Why? C £, Wé LAS&}
+he T éS(a\C-.
Find the mass of 20 MsM candies to the nearest tenths.

22( j}_% Include the unit of measure.

What tool did you use? Hﬂ? Do you feel t this = | d
measurement is accurate? _\ Why? ' . e A K
T\Y‘\(E YR a0 1

he

Find average mass of one M&M candy.

Compare the 'two masses. . Are they equal? Which
measure do you feel is the _’03 accurai%;?:‘(
Why? ‘OQQM \\L\Né‘:é AN A

- O Cur PO\t
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ACTIVITY 4: STATISTICAL PROBABILITY
OF M&M CANDIES

In mathematics class (or as part of a double period) each student is given a small bag of M&M
candies. Each student records how many of each color of the candies is in the bag. The students
are now informally introduced to writing a ratio. A discussion is led by the teacher to see how
many of each color the students had. Since each student’s bag is different, the need for percent
is introduced and the students are instructed on how to do the conversion on a calculator.

. Flace all of your MEM's (N0 CHEATING]] back Iin the bag.
Flck sn MM from the bag and oote 1ts color Iin the chart below
using tally marks. Plage the M&M back in the bay. Rapsat this
procedure twenty times, Then compute the Ifrequency, probability,
and rete of parcent.

. ;

SomoR  |° - TALLY “FREQUENCY |FROBABILITY [PERCENT

RED LM L LYo

9o

1 @ | 1%
o P W A
| - | }i

|

= i

il 3% s AR TY 3%
1o i

3
O

5. Compare yoiif theoretical parcanta and your experimental
pearcanta. Ara they differsant? Ara they equal? How doss the
oumber of =ach color affect 1ta prokability? If the twe ratas
of percent are relatlvely clome thea your experiment worked the
way 1t was su.ppﬂ.aﬂd to work. Explaln your results. {Write a
m.n:l.m of 5 Biapplets wantances.)

T S Sl
the e ones Cools
Yok h&é er e A5t Shaud
up The wasT
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STUDENT NAME \ "~ \

\
STATISTICAL PROBABILITY OF M&M CANDIES

1. What is the mass of one M&M candy? -
What is the mass of your bag of M&M candies} N D
Using the space below estimate how many M&M candies are in
your bag of M&M’'s.

2. Using your bag of M & M's, £ill in the tally of each color in
the chart below. Compute the frequency of each color, its
simple probability and rate of percent.

. THEORETICAL PROBABILILITY

COLOR TALLY FREQUENCY PROBABILITY I PERCENT

3% ;
Red WK \ 5 J’g% I3

Zz::e |t | m | D_ 5 o ' 1Y%

i 11 ‘ \ L % G_% 1 o949

I TN > 05 IcHYe

om e |30 = W%
. o

Blue @ 6% | éy/‘)

TOTAL NUMBER OF M & M'S

3. Compare your prediction in question #1 to the actual number
of M&M’s you have in your bag. Did you overestimate or
underestimate? Would you consider your estimate to be “good”?
Explain.

QC‘-C‘C'\ OVey" eslmnate
T ke OG¥wmal 1559

The second part of the activity is the experiment. Each student places the candy back in the bag

or some other container, retrieves one candy, records its color, returns it to the bag and repeats
this procedure 20 times.

The final activity requires students to compare their two results and draw conclusions.

182



ACTIVITY 5: M&M CONCLUSIONS

The concluding worksheets were designed to allow the students to summarize some of the data
and to draw some conclusions from this data. The concepts of range, median, mode, and mean
are also reinforced in this activity.

M&M BONUS ACTIVITIES:

These are extended activities for the student to explore. A choice is given and students are
encouraged to come up with their own ideas. These activities are optional and count as extra

credit.

M & M CONCEUSIONT
1. Thw first activity of the M & M Pecformance was ta estimate bow many candies
" wece io 2 oo pound bag. Vi estimate was . B_Hﬂimﬂthﬂiﬁhiﬂllﬂn
" you feel you etimated exactly, overestimated or imated? Explzm why. (Wiite a
[cast three complets peatences. }

2, In the second activity & survey was condircted in each class to detenmine which color
student preferred.  Jo your class the color with the highest Fequancy was
and the coke with the smallest frequency was

Complete the tabie bekow hased an the oversll texm’s oginion.

| 3.  Bused oo the results of the astire team survey, anmwer the fofking questions.

V) Which color wes picked thaleast?
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ASSESSMENT

Many group discussions are held as the project evolves. All of the questions are designed to fur-
ther their critical thinking skills. Since the students sit in cooperative learning groups they are
able to further clarify any discussions that take place.

Assessment

The worksheets themselves are graded by the student, another student, and the teacher accord-
ing to a scoring rubric. These scores are averaged and a grade is assigned. The grade is counted
as a project.

Students are also encouraged to do an extra credit task from bonus activities which are sug-
gested. However, student-generated ideas are readily accepted. New additions this year were
designing an M&M pillow and a wood candy dispenser as well as other ideas for surveys.

M & M Candy Rubric
A+ 1. All measurements and calculations are correct.
2. Clear, logical reasoning is demonstrated.
3. All procedures are clearly described.
4. All information is given.
A 1. There is a minor error in the calculations or minor information is missing.
2. Clear, logical reasoning is demonstrated.
3. All procedures are clearly described.
B 1. There are several computational mistakes or some information is missing.
2. Clear logical reasoning is demonstrated.
3. All procedures are clearly described.
C 1. Some major information is missing.
2. There are minor flaws in reasoning.
3. An explanation of reasoning is attempted but lacks development.
D 1. There are many flaws in the reasoning process that impede a logical process.
2. There is little explanation.
3. There is lack of completion.
F 1. Answers can not be found.
2. No explanations of reasoning are given.
EVALUATION AND REFLECTION: What grade should you get on this project?
Explain why you should receive this grade. What did you enjoy most about this project? What
was the most difficult part of this project? What did you learn?
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L19C

CGood
o NS
e
SCORING GUIDELINES E}upé}Q;iexqiézé}mcéER

! Assign 0,1, 2 0r 3
TR oyis 1t S A SR
N i

1. ESTIMATION AND PREDICTIONS
The observation table is filled in completely.
All questions are answered.
In question 3 the sum of their results equals 100.
The ratio and percent is calculated for each color.
The computations are correct.

i
H
1
7

2. SURVEY, TALLY AND FREQUENCY
e The survey table is filled in completely.
All questions are answered.
In questions 2, 3 and 4 the sum of their results equals 100,
A clear explanation (at least one sentence) is written in question 4.
In cmestion S one type of graph is indicated.
A clear explanation (at least one sentence) is written in guestion 5.

3. MEASURING M & M CANDIES . !
e  All the questions in the linear and mass measurement sections are completed. !
All measures are to the nearest tenths. :
Units of measure are included.
Each explanation is a clear, complete sentence. : & i
In question 3 all work is shown clearly and neatly. : a
The computations are correct. !
The student understood what they were doing. !
The conclusions are complete, ‘ .
Words like equal, greater or less are used in the written explanation. i
One prediction is picked and a clear explanation (at least one sentence) is written. : :

4. STATISTICAL PROBABILITY OF M & M CANDIES !
e Inquestion 1 all answers are complete and all work is shown clearly. N
“The theoretical probability chart is complete. &
The computations are correct. ! ! :
It is clearly stated that the estimate is an overestimate or an underestimate. i : '
A clear explanation (at least one sentence) is written. 3
The experimental probability chart is complete !
The computations are correct. :
In question 5 a clear explanation is written. i i

5. M & M CONCLUSIONS \

Each question is answered completely. \ P |
All tables are complete | &

The computations are correct.
Explanations are written in clear, complete sentences.
Knowledge about probability and statistics is demonstrated. |

0 REFLECTION:

I have found that almost all learners are able to successfully complete these activities to some
degree. With the lowest functioning students, a lesson in simple probability might prove useful.
These students also require more involvement from the teacher whereas the other students work
independently.
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