
Greetings, teachers! The first article of this issue, “Using Pea-
nut M&M’s in an Introductory Statistics Class to Illustrate Bi-
nomial Probabilities,” discusses a fun activity involving M&M’s 
candies. The activity can be easily tailored to suit students in 
grades 9–12.

The second article, “Are Education Graduates Ready to Teach 
Stats?” examines an important question many of us have 
asked ourselves. Many times, teachers are asked—or take it 
upon themselves—to teach statistics with minimal or no for-
mal training. Three college students weigh in on this topic.

The third article, “Statistics Is FUNdamental: A Statistics 
Workshop for Secondary Math Teachers,” focuses on a profes-
sional development opportunity for in-service math teachers 
in Utah.

I encourage and welcome any articles or ideas you have  
for publication consideration. Please email me directly at 
dwebb@bemidjistate.edu.

Best Regards,

Derek Webb, Editor 
Bemidji State University

Associate Editors 

Larry Peterson —  
Northridge High School, Layton UT

Rebecca Pierce —  
Ball State University

Angela Walmsley — 
 St. Louis University Articles

Are Education Graduates Ready to Teach Stats? ...................6

Statistics Is FUNdamental: A Statistics Workshop for  
Secondary Math Teachers ....................................................8

Winter 2010Number 75 ASA/NCTM Joint Committee on the Curriculum in Statistics and Probability   

S tatistics
T eacher
N etwork

The

www.amstat.org/education/stn

The Statistics Teacher Network

The Editor’s Corner

Also in this issue…

Using Peanut M&M’s 
to Illustrate Bionomial 

Probabilities 
p. 2

Photo by M
elissa M

uko



According to the representative I spoke with, “While we mix the 
colors as thoroughly as possible, the above ratios may vary some-
what, especially in the smaller bags.” This last comment really 
generated the concept that if I could have the class sample from 
the population of M&M’s, we could generate our own sampling 
distribution and compare it to the appropriate binomial distribu-
tion. Furthermore, with bags of different numbers of M&M’s, I 
could illustrate standard error and goodness of fit.

I started collecting M&M’s results in 2002 and continued until 
2007. The students in my classes take graduate courses in public 
health and all have undergraduate degrees, but they have not 
taken any statistics courses beyond what they might have taken 
as undergraduates. My course has no prerequisites and does not 
include any calculus or derivations. Class size varies between 25 
and 30 students per term.

Methods
After discussing the binomial and illustrating its various prin-
ciples (e.g., mean, variance, and normal approximation), I asked 
the 2002 class to vote on its favorite color of peanut M&M’s from 
the list of colors already noted. Green won. I then distributed 
to each student one fun size package of peanut M&M’s. These 
packages were considered independent random samples of size 
8 from the population. M&M’s are packed by weight, and the fun 
size is 21 grams.

This introduced a bit of noise, but I determined the modal count 
of candies for a fun size package was eight. If any student did 
not get exactly eight peanut M&M’s, he or she received another 
package, if there were fewer than eight. Over the years, only one 
student received a package with fewer than eight peanut M&M’s 
twice. This student then received another package that contained 
exactly eight candies, kept the original packages, and was asked 
to isolate them from the study.

Using Peanut M&M’s 
in an Introductory 
Statistics Class to 
Illustrate Binomial 
Probabilities
James J. Diamond, Jefferson Medical College

As part of an introductory statistics course I teach each fall, 
I introduce students to the binomial distribution. Like many 
teachers, I search for ‘experiments’ that will bring forth statistics 
principles without resorting to derivations or calculus.

This M&M’s experiment came from my speculation about the 
likelihood, or distribution, of various colors within a package of 
peanut M&M’s. Having assumed the various colors were distrib-
uted randomly, I sent an email to Mars, Inc. to see if this was 
true. To my surprise, it turns out that in the ‘population’ of pea-
nut M&M’s, 20% of the candies are brown, yellow, red, or blue. 
Ten percent are green or orange. (At the time, the color distribu-
tion was as Mars, Inc. reported. The color distribution has since 
changed.) This distribution is shown in Table 1.
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If any student received a fun size package with more that eight 
peanut candies, he or she was asked to open a small slit in the 
package and squeeze out one or more—without looking inside—
until there were exactly eight left. This was considered a random 
process, and it was possible because students could feel the can-
dies through the package and count the number inside.

When each student had a fun size package with eight peanut 
M&M’s, I distributed a small sheet of paper and asked them to 
open their packages and record the number of green candies in 
their ‘sample.’

Because the class voted on green as its favorite color, the statisti-
cal distribution we used to model this situation was a binomial 
distribution with parameter values of n=8 and p=0.10. The fol-
lowing questions were then posed:

How many green candies might one expect in any given  
package?

What was the expected number of green candies?

What was the modal number of green candies one might ex-
pect when examining lots of packages?

How likely were x number of green candies, where x varied 
between 0 and 8? 

Color Brown Yellow Red Blue Green Orange

Frequency 20% 20% 20% 20% 10% 10%

Table 1—Color Distribution of M&M’s as Reported by Mars, Inc.

Count of Green 
Candies

Probability of Getting This 
Number of Candies

Expected Number of Green 
Candies (Out of 166)

Obtained Number of Green 
Candies (Out of 166)

0 0.4305 71 52

1 0.3826 64 67

2 0.1488 25 41

3 0.0331 5 5

4 0.0046 1 1

5 0.0004 0 0

6 0.0000 0 0

7 0.0000 0 0

8 0.0000 0 0

Table 2—Results of Binomial Replications Using Peanut M&M’s

The students used the binomial table in their textbook to deter-
mine the likelihood of exactly 0, 1, 2, …, 8 green candies. This 
experiment was repeated by the other classes, with green as the 
illustrative color.

Results
Having collected data from several classes, I had results from 166 
independent fun size samples, where the measured variable was 
the number of green candies out of the eight in each package. 
Shown in Table 2 is the sample space for the count of green can-
dies, the probability of getting from zero to eight green candies, 
the expected number of samples having each value in the sample 
space, and the obtained number of green candies.

The probability of getting each count can be found in binomial 
distribution tables online or in the back of most introductory 
textbooks. The expected number of green candies out of 166 can 
be computed by multiplying the probability of getting a particular 
count by 166. For example, the expected number of samples hav-
ing a count of two green candies is 0.1488*166 = 25.

The M&M’s illustration was done early in the term. While 
we were discussing probability, however, students saw these 
concepts and applications in greater detail when we discussed 
inferential techniques later in the course. At that time, we  
discussed whether the obtained and expected frequencies were 
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close and what it meant to be close; why the obtained and ex-
pected numbers were not exactly the same; and other principles 
that led to sampling distributions, decision rules, statistical 
hypothesis testing, and error rates. Students saw these data again 
when goodness of fit was discussed. Hence, the M&M’s technique 
was applied again later in the course. 

Discussion
When I first thought about the peanut M&M’s, I was presuming 
that the proportion of colors in the population was the same. If 
they were, the class could still have voted on the target color and 
we could have still used the binomial model. So the voting did not 
really matter. However, it gave the students the opportunity to be 
more involved. In fact, one student told me he would never think 
about M&M’s in the same way again. As the instructor, I found 
the process engaging, and I believe most of the students did,  
as well. 

In a way, the M&M’s idea is something like Ronald Fisher’s 
tea-tasting lady, who alleged she could tell whether the milk had 
been added to the tea or vice versa. Fisher was a statistician from 
the United Kingdom—one of the giants in the field. Many of the 
techniques we use today were developed by him, including the 
analysis of variance (ANOVA) and Fisher’s Exact Test. About 60 
years ago, he wrote about how one could test whether the tea-
tasting lady’s ‘ability’ was genuine. He discussed how many cups 
of tea one would expect the lady to correctly identify if she really 
did have the ability to discern the order in which the contents of 
the cup were added. It seems to me that the M&M’s example is in 
that same spirit.

Note: In 2001, David Salsburg, a professor at the University 
of New Haven, wrote The Lady Tasting Tea: How Statistics 
Revolutionized Science in the Twentieth Century, in which he 
discusses the contributions of applied statisticians such as Fisher. 
He goes into a detailed discussion of the tea-tasting lady. For 
more information about the book, visit www.maa.org/reviews/
ladytea.html. 

Further Reading
Fisher, R.A. 1951. The design of experiments. Edinburgh: Oliver 
and Boyd.

Fricker, R.D. 1996. The mysterious case of the blue M&M’s. 
CHANCE 9(4):19–22.

Johnson, R.W. 1993. Testing colour proportions of M&M’s. 
Teaching Statistics 15:2–4.

Peterson, I. A taste for M&M’s. http://maa.org/mathland/
mathland_3_10.html.

Salsburg, D. 2001. The lady tasting tea: How statistics revolu-
tionized science in the twentieth century. New York: WH Free-
man and Company.

U.S. Census at School

The ASA recently launched the U.S. version of Census at 
School, an international project that engages students in 
learning about statistical inquiry and census taking.

Volunteers are needed to expand this pilot program. For more 
information, contact ASA Director of Education Martha Aliaga 
at martha@amstat.org.

www.censusatschool.com

Photo by Melissa Muko
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http://www.amstat.org/education/msss
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Are Education 
Graduates Ready 
to Teach Stats?
Nicole Keenan, Chris Moore, and Lisa Dobson, Ball State University

Introduction to statistics during high school was minimal. We 
opted for math courses other than AP Statistics, leaving us with 
only an Algebra II statistical background when pursuing a degree 
in secondary math education. As some may know, the typical 
Algebra II class covers statistics in about two weeks, touch-
ing on such topics as permutations, combinations, and card 
hands—more probability than statistics. This was enough to get 
us through the first year and a half of our degree program, but 
certainly not enough to prepare us for teaching statistics.

We weren’t prepared for a university-level statistics course,  
either. However, we were not required to do computations  
by hand and were given a classroom laptop to aid us. In the  
16-week course, we used Beth Chance and Allan Rossman’s 
Investigating Statistical Concepts, Applications, and Methods 

and its supplementary CD. The class 
was taught with a more exploratory 

approach. For instance, instead of 
being told what the related terms 
meant, we learned how they 
were used and then assigned our 
own definition for each concept.

Throughout the course, we also 
carefully analyzed the correct 

way to conduct studies 
and experiments. With 
a fine-tooth comb, we 
learned how to use 
proper wording of 
results and conclusions 

while writing reports for two projects, four labs, and biweekly 
homework assignments. This learning process ensured we 
portrayed accurate information from our investigations. We also 
learned about normal curves and how to compute a p-value, stan-
dard deviation, and t-score, but the course was not the only facet 
of college that taught us how to better learn and teach statistics.

Tutoring other students—whether in high-school or college—pro-
vides an excellent way to gain experience. In the broad spectrum 
of math courses, there are students who need help with statistics. 
So, once again, we are exposed to confidence intervals, basic 
probability, standard deviation, and various graphs and charts. 
Helping others with their learning gives us the opportunity to 
teach some of the topics we learned in our course, which helps 
solidify the concepts.

In class, the primary goal was to arrive at the correct answer by 
typing in the right numbers in the appropriate places. When 
tutoring—and sometimes teaching—we have to answer concep-
tual questions and are therefore required to be able to express a 
deeper understanding of ideas and vocabulary.

Are We Ready?
Technically, the degree we will earn qualifies us to teach all 
secondary math courses. However, does obtaining the diploma 
mean we will be ready to take on all math topics a school board 
may ask us to teach? 

On one hand, we are not prepared to teach an advanced high-
school statistics class (i.e., AP Statistics) to the standard we have 
learned to expect from ourselves. We understand the procedures 
of statistics and probability, but not the meaning of the answers 
we calculate. If we don’t fully understand the concepts, how can 
we expect this from our students? Sure, we can teach a straight 
procedural course and get along just fine, but we don’t think a 
mathematics course should be taught procedurally. 

On the other hand, we may be prepared and ambitious enough to 
take on an introductory statistics course and are definitely ready 
to teach an Algebra II class. For an introductory course, we are 
confident we can teach ourselves the concepts that will aid us in 
becoming successful mathematics teachers.

What Would Make Us Feel More Prepared?
To boost the confidence of pre-service teachers, college courses 
should emphasize conceptual understanding and focus less on 
procedural, numerical answers. It may be beneficial to switch to 
computer programs such as Fathom to make such a shift. In our 
experience, this program enables the user to actually conduct 
studies and simulations. By manipulating one number or a small 
portion of a study, the user suddenly sees that p-values, standard 
deviations, means, and all other computations can change drasti-
cally. Observing the results of different manipulations encour-
ages more discovery-based learning.
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The editor of STatistics Education Web, an online bank of peer-reviewed lesson plans 
for K–12 teachers of mathematics and science, is accepting applications/nominations for 
associate editors and review ers. Those chosen will review lesson plans that showcase the 
use of statistical methods and ideas in science and mathematics based on the framework 
and levels of the Guide lines for Assessment and Instruction in Statistics Educa tion (GAISE) 
Report: A Pre-K–12 Curriculum Frame work. Associate editors and reviewers will be 
selected for each of the three GAISE levels. Interested persons should electronically 
submit a letter of interest and a current CV or résumé to the STEW editor, Scott Street, 
at STEW.Editor@gmail.com and copy Rebecca Nichols at rebecca@amstat.org.

Associate Editors, Reviewers 
Needed for STEW

STatistics Education Web

mailto:STEW.Editor@gmail.com
mailto:rebecca@amstat.org
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Statistics Is 
FUNdamental:  
A Statistics 
Workshop for 
Secondary Math 
Teachers
Kady Schneider, Utah State University

In 2007, Utah revised its core curriculum for school mathemat-
ics. Among the changes was an increase in statistical content 
across grade levels, making the curriculum more consistent with 
recommendations from the National Council of Teachers of 
Mathematics and the GAISE report. While this is an important 
step in helping students become statistically literate, it was one 
that was seen with dread by many of the teachers affected by the 
new standards.

In my experience as a mathematics/statistics educator, I have 
found that many pre-service and in-service math teachers feel 
under-prepared to teach statistics. As stated in the GAISE report, 
“Statistics … is a relatively new subject for many teachers, who 
have not had an opportunity to develop sound knowledge of the 
principles and concepts underlying the practices of data analysis 
that they now are called upon to teach.” 

In an effort to help teachers make the transition to the new high-
statistics content core, the Utah Office of Education organized 
a committee to create a summer workshop for teachers. The 
committee consisted of me, an assistant professor in statistics 
education at Utah State University, and three high-school math 
teachers—all of whom had many years’ experience teaching AP 

Statistics. The expectation was that the workshop would help 
participants better understand statistics while providing them 
with resources and skills for teaching it.

One of the preliminary acts of the committee was to outline a 
common philosophy for teaching statistics and discuss how this 
would influence the course design. Our philosophy included the 
following points: 

1. Statistics is inherently relevant. We are all confronted by 
statistical information on a regular basis. Therefore, in a course 
on statistics, we should emphasize relevance and capitalize on  
it to make the material meaningful for students. One of the  
best ways to do this is to use real data and, even better, student-
generated data. Relevance was a guiding principle behind all we 
did in preparation for the course. We selected readings about the 
use of statistics in the media and planned activities in which we 
would look at statistical displays in newspapers, collect data from 
the group, and engage in simple experiments. 

2. Everyone has something to contribute. The workshop 
was offered to math teachers at middle and high schools through-
out the state. Participants ranged from 7th-grade teachers to 
those who had taught AP Statistics, and the statistics back-
grounds of attendees were similarly disparate.

Statistics Is FUNdamental: Lessons from  
a Statistics Workshop for Secondary  
Math Teachers

Author Kady Schneiter discusses her article in this issue of 
STN and invites you to view a webinar presented in December 
of 2009 that demonstrates how to use her applets in class-
room activities. To view, visit www.amstat.org/education/
k12webinars.

http://www.amstat.org/education/k12webinars
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We expected participants would make important contributions 
through both their uncertainties and expertise. Participants  
who express doubts and confusion tend to benefit the group  
discussion, as tricky points are clarified and facilitators are 
enabled to tailor the material to the needs of the group. As 
participants share their expertise, they enrich the group experi-
ence by providing alternative explanations, help to less-informed 
colleagues, and lessons or ideas for lessons.

We scheduled time for participants to share their ideas and receive 
feedback. We found this added significantly to the learning and 
sense of community. To encourage contributions from the partici-
pants, we contacted them prior to the workshop to ask what they 
hoped to get out of the course and to request that they bring their 
own activities and lesson ideas to share with their colleagues. 

3. Learning about statistics is fun. Hopefully, most statistics 
teachers are aware of this already, but many of the math teacher 
participants were not. The workshop title—Statistics Is FUNda-
mental—stressed the idea that statistics is valuable and stimu-
lating. We planned activities that required lots of interaction: 
investigations, problemsolving, applications, and games through 
which participants were actively engaged in learning concepts of 
probability and statistics.

4. Participants should acquire resources and under-
standing. The workshop lasted five full days and covered the 
statistics content in the Utah core curriculum. We gave more or 
less attention to specific topics as the needs of the participants 
dictated, but we did try to cover everything, including data collec-
tion, data summary and display, distributions, probability, bivari-
ate data, and appropriate pedagogy. Because of the breadth of the 
material covered, not all parts were directly applicable to what all 
teachers address in their courses. We emphasized the placement 
of each topic in the core curriculum, letting teachers know where 
they would see the concepts, but we also stressed the connections 
between topics, which helped participants see the big picture. For 
each activity developed for the workshop, we created an activity 
guide for the participants and gathered materials such as dice 
and attribute blocks to enable teachers to implement the lessons 
with their own students. 

To illustrate how we put these principles into practice, I’ll de-
scribe some of the activities from the course. In one of the first 
activities, participants formulated questions about each other; 
the answers represented different types of data. We called this 
the ‘getting to know you’ data. Questions covered how many 
minutes it took to drive to the workshop and whether teachers of-
fered extra credit. This activity served the dual purpose of helping 
the workshop participants get to know each other and providing 
us with data to use in subsequent activities. 

Later, participants worked in groups to consider the ‘getting to 
know you’ data. We asked them to summarize and display the 
data graphically using any method. They were encouraged to use 
their background knowledge and create original graphical sum-
mary methods. We posted the finished displays around the room 
and gave everyone time to examine them. We then discussed the 
displays, asking the groups to explain the methods they’d used, 
why they’d used them, and whether these methods were the most 

appropriate. Finally, we summed up the information through  
an instructor-led discussion of graphical data summaries in 
which we formalized definitions and procedures, made explicit  
appropriate uses of various methods, and discussed advantages 
and disadvantages of different plots for the same type of data 
(e.g., circle graphs versus bar charts for categorical data). 

In follow-up activities, we used calculators to create graphical 
summaries of data and searched newspapers to find and analyze 
examples of graphical displays. Participants also were given time 
to share activities they had used with their classes to teach data 
summary. This was a stimulating activity, as participants shared 

2010 Poster and Project Competitions 
Need Entries

Introduce K–12 students to the world of statistics through  
the 2010 poster and project competitions, directed by the 
ASA/NCTM Joint Committee on Curriculum in Statistics and 
Probability. The competitions, now in their 21st and 24th 
years, respectively, offer opportunities for students to  
formulate questions, gather and display data, and draw  
conclusions from data. 

Winners are recognized with plaques, cash prizes, certifi-
cates, and calculators (donated by Texas Instruments) and 
their names are published in Amstat News. 

Posters judged in four grade-level categories (K–3, 4–6, 7–9, 
and 10–12) are due every year on April 1. Projects are due 
on April 1 for grades 4–6 and 7–9 and on May 30 for grades 
10–12. More information about the poster and project compe-
titions, including entry forms and two instructional webinars,  
is available at www.amstat.org/education/posterprojects/
index.cfm.

Participate in National Lab Day
President Obama recently announced the establishment of 
National Lab Day, a day to bring together science, tech-
nology, engineering, and math (STEM) professionals and 
teachers who provide high-quality, hands-on, discovery-
based lab experiences for students.

To learn how you can become involved, visit www.amstat.
org/education/asa-nldresourcepage.cfm. 
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Recorded webinars (web-based seminars) 
on K–12 statistics education topics are free to 
view at www.amstat.org/education/ 

k12webinars.

This webinar series was developed as part of the 
follow-up activities for the ASA Meeting Within a 
Meeting (MWM) Workshop for K–12 Mathematics 
and Science Teachers (www.amstat.org/education/
mwm), held in conjunction with the Joint Statistical 
Meetings. MWM and the webinars are part of the 
ASA’s outreach activities to enhance K–12 statistics 
education. The Consortium for the Advancement of 
Undergraduate Statistics Education (CAUSE) offers 
free webinars on undergraduate statistics education 
topics at www.causeweb.org/webinar.

Statistics Education  
Webinars 

their knowledge, discussed the merits of their methods, and cre-
ated displays to share with their colleagues. 

The diversity of the participants enriched the discussions. Most 
groups had used common tools such as histograms and dotplots, 
but some moved well beyond that. One AP Statistics teacher had 
created an ogive, which was new to many. An ogive is a cumula-
tive line graph such as the following:

As each participant received copies of the plans for the various 
activities and tools for implementing them (such as a simulator 
for the calculators), all left with resources to improve their sta-
tistics teaching. I implemented the graphics activity in one of my 
introductory courses, asking students to devise ways to represent 
class data. Because the students are encouraged to invent new 
methods and use familiar ones, students with a broad range of 
background knowledge could actively participate in the activity 
and contribute to subsequent discussion. The activity motivated 
students to think about the various ways of displaying data we 
use and why we use them.

Response to the workshop was positive: Participants were able 
to discuss, investigate, and understand the relevance of statistics 
in their lives; the learning experience for all was enriched as par-
ticipants asked questions, shared their expertise, and discussed 
ideas for teaching; everyone had fun; and teachers at all levels 
said they understood statistics better as a result of the course and 
felt the resources they received made them better prepared to 
teach it. 

Further Reading
Franklin, C., G. Kader, D. Mewborn, J. Moreno, R. Peck, M. 
Perry, and R. Scheaffer. 2007. Guidelines for assessment and 
instruction in statistics education (GAISE) report: A pre-k–12 
curriculum framework. Alexandria: American Statistical  
Association. 

Lyons, V., L. Peterson, K. Schneiter, and J. Smart, J. 2008. Sta-
tistics is FUNdamental. Utah State Office of Education.

Judges Sought for ASA Project Competition
The ASA/NCTM Joint Committee is seeking judges for 
the ASA Project Competition. Judging takes place via 
email during the summer and requires about four hours 
of your time. If interested, please email Megan Mocko at 
mmeece@stat.ufl.edu or call (352) 273-2975.
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The American Statistical Association 
will participate in the USA Science 
and Engineering Festival, October 
23–24, 2010, on the National Mall  
in Washington, DC.

We want your help to design  
hands-on activities to attract students 
to the ASA booth and stimulate an 
interest in statistics.

Competition rules and guidance at 
www.amstat.org/outreach/hands-on.cfm

Grand Prize:  
$750 and a trip  
for two to  
Washington, DC

Two Gold 
Medal Prizes: 
$500

First Submissions  
Due April 15

Design Hands-On  
Statistics Activities

http://www.amstat.org/outreach/hands-on.cfm



