Teacher Quick Sheet (Procedures) - Using Statistics to Uncover More
Evidence

Detective
1. Review graphs and diary entries.

2. Complete the Printable Version of the Student Web Lesson All That
Data, Tool.

3. Discuss answers, agree on the most popular, and then check on Web
lesson.

4. Review how to use data displays to interpret results from a survey.
What is the relationship between stem-and-leaf plots, range, and
measures of central tendency?

o The range of a set of data tells us the distance, or area, covered from
low value to high value.

o The mean allows us to summarize all the data with one number known
also as the average.

o The mode is the item or value listed most often in a set of data.

5. Go back to your groups from lesson #2 "Observing the Evidence."
Review your results from the representative sample from the survey.
Based on the data collected, identify the range and measures of
central tendency from your section of the representative sample.
This information should be labeled on the data displays create din the
lesson “Looking for More Clues” (#3) and stored in you Diary as entry
#6.

6. Detective Diary Enter #7: Following Mike and Marie's example from
the Student Web Lesson, use a stem-and-leaf plot to display the data
of the representative sample collected by the small groups. Identify
the range and measures of central tendency of the representative
sample. List 2-3 interpretations and/or statement that can be make
based on the data displayed.

7. Peer assess your entries.
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Mock Survey Results

Name of student How many hours out of 10 should a student spend
;i . doing homework in each subject? ;
questioned: Boy or Girl
Math  English Science Social S

Bobby 4 4 1 1 B
Billy 5 5 0 0 B
David 5 5 1 1 B
Daryl 3 3 3 3 B
Danny 3 3 2 2 B
Derrick 8 3 0 0 B
Gary 2 3 3 2 B
Harry 6 2 1 1 B
Jim 5 3 2 1 B
Kevin 4 4 2 1 B
Cindy 3 5 1 1 G
Candy 3 3 3 3 G
Denna 4 4 1 1 G
Donna 6 2 1 1 G
Delora 5 3 1 1 G
Eileen 4 3 2 1 G
Felicia 4 2 3 2 G
Ginger 3 3 3 1 G
Heather 4 2 2 2 G
Helen 4 2 3 1 G
Kay 4 3 2 2 G
Linda 5 3 2 1 G
Melinda 5 2 2 1 G
Mary 3 4 2 1 G
Mindy 3 3 2 4 G
Norm 9 1 0 0 B
Phillip 3 3 3 1 B
Paul 2 2 3 4 B
Ralph 5 3 2 0 B
Randy 4 2 2 2 B
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Teacher Answer Key for Mock Survey Results

Math Math English English
Boys Girls Boys Girls
4 3 4 5
5 3 5 3
5 4 5 4
3 6 3 2
3 5 3 3
8 4 3 3
2 4 3 2
6 3 2 3
5 4 3 2
4 4 4 2
9 4 1 3
3 5 3 3
2 5 2 2
5 3 3 4
4 3 2 3
Mean = 4.53 Mean = 4 Mean = 3.06 Mean = 2.93
Median = 6 Median = 4 Median= 3 Median =3
Mode= 5 Mode = 6 Mode = 3 Mode =3
Range= 7 Range = 3 Range = 4 Range = 3
Science Science Social S. Social S.
Boys Girls Boys Girls
1 1 1 1
3 3 0 3
1 1 1 1
3 1 3 1
2 1 2 1
0 2 0 1
3 3 2 2
1 3 1 1
2 2 1 2
2 3 1 1
0 2 0 2
3 2 1 1
2 2 4 1
2 2 0 1
2 2 2 4
Mean= 1.8 Mean= 2 Mean= 1.26 Mean= 1.33
Median= 2 Median= 2 Median= 1 Median= 1
Mode= 2 Mode= 2 Mode= 1 Mode=1
Range= 3 Range= 2 Range=4 Range=3

Each number represents the number of hours designated by students from the

representative sample to complete homework.
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Printable Version of the SWL “All That Data, Too!”

"Whew! I'm glad we're finally through analyzing All That Data! Those
survey results really pried up!” sighed Mike.

"I can't believe we sorted through mworvids of data just to find ONE fair
oL price!” complained Marie.

"Wt did you jiest say, Marie? "
"What?" she asked, confused by Milke's guestion.

[ -
Page 1
"% ou said something about a feap of data,” continued Mike
"I SATD we sorted through i ciids of date.” replied Marie.
;}’cg, tlIlat'§ it!th ' :ﬁg:;do you meurl': __"J_,__i":}
arie, I think there's more to MORE? (s

learn about aif that Jaral” acked Marie.

"Come with me and I'll show vou.” Mike pleaded.
"Oh no! Here we go again!" moaned harie. l._J| e

Page 2

"Here, look at this graph.”
"¥eah, so, it's the column bar graph vou made

" 'F! v
fomb el IghharF s b 4 "I know that! But look at the shape of the data.
All That Datal Survey Results Doesn't it remind vou of something?"

=

LI Done I
Type in how you think Barie will describe the shape
of the data.

B, Fair Price fora Pizza Slice

results.
L

Page 3
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"Okay, so...what?"
questioned Marie.

"Well, I think there may be a pattern in all that data!" continued
Mlike.

"A pattern? Oh "Well, we were, buit...
= Mike, I thought you I just thought of something else.
said we were Something that ¢alls for two
THROUGHY data detectives!"
I ] : N"The dynamic duo of Mike and
Dato WHO?'  Diata Deteclives! v s 5

Page 4

"Marie, I think there are clues hidden in our
data displays,” Wike explained. "Clues
waiting to be discovered! To test my theory,
we need several column bar graphs.”

"Sounds like a plan! Let's get to
work,” said Mike.
Mile needs several bar graphs.

Type inwhat yol think he hopes to
find.

"We already have

about I graph the girls’ survey results from 'All
That Data'? You can graph the boys' results!”

one,” reminded Marie. "How

Page 5

Girls! Survey Results

Describe the shape of the qirls' data.

=

A FairP rice fora Pema Bk

~| Done I"Oka}r, here's

my graph. Now show me yours!” said Marie.

Bioy = Surwey Result=

"Well, the boys' graph looks more like a

A FairPricz for a Piza Sloc

miowrtarn rarnge! Look at all those peaks and
valleys!" commented Mike. | R

Page 6
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H/f__hd-'
(s

{##> the range has something to do with

\hqi ¥ the shape of the data?”

; j—; "Mountain Range? Range! I wonder if

"I don't know! Let's check the Data
Detectives' Dictionary and see what
it says about data and graphs!"

Marie read, "Data detectives, also called mathematicians, use three magnifying
glasses to search for clues. One is used to find the RANGE of the data! To find the

T

Ek

Page 7

"Highest and lowest extremes? Does that mean the highest peaks and lowest
valleys?" questioned Mike.

NN

"The lowest and highest extremes

Look at this picture. To reach the top, we start
climbing at the [owest exitreme.”

are the beginning and ending
points of the data.”

EXTREME

LOWEST HIGHEST

EXTREME

[%]

(%]

"When we come off the mountain, we are at the highest extrenie.
It is called the highest extreme because it's the highest valie listed

in the range of data”. = |

Page 8

"That makes sense!” said Mike. "We can't have a mountam without a beginmng and
ending point, and we can't describe data without knowing where it starts and ends."

£
%
I

The [owest extremnie is | 'I.
i['%ghesr extremie isl 'I.
=

. ""Look! When I put this magnifying
J class over my graph, the range appears!

Grls’ Survey Results

Murnbser of
Resporses

Page 9
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Mike tool the dictionary and read about the next
magnifying glass.
v "After desenibing the range, mathematicians

I look for clues at the certer of the data.”

"The cernter of the data?"”
"Y ou mean like thie peai of the mountain?" asked Susan.

"Well, it savs here that the center of the data, or where the data peaks, is described by
Three Measures of Central Tendency."l.ﬂ|

Page 10
2. "Three What?" “Three Measures oj: Central Tendency:
AN ; : Mean, Median, Mode. "
Yot exclaimed Marie, X
| Jc; Ly "These terms are used to describe where the
\ CENTER. of the data TENDS to fall.”

"Logk, | found that the mean was $0.81 and the_median was
F080"

Check the mode of the data.
[ $0.75 " $0.80 " $0.85

AMOUNT
A Fair Price fara Pizza Sliee

LEEBBERES

Page 11

"The third magnifying glass is used to examine how the data 1s distributed, or shared,
within the range,” Mike continued.

"In the girls' graph, the data seemed to be evenly shared around the center. That's why we had a steady
climb and a steady descent," Marie summarized.

Girl=! Survey Results Bows' Survey Results
o 3.
® 0,90
BAAILHT - 4095 | MU o $0.95
A FairPrios for 3 Pz Blon g .00 AtdliProcfora P Bie | igti0p

"But in the boys' graph, the data went up and down. Loolk at those |:)eal<5 and walleys. | wonder what all
this means?" commented Mike. |

Page 12
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"Give me that book back! It 54V
that a normal distribution 1s
identified by a bell-shaped curve,
kind of like our mountamn.”

... "It says that when data is evenly

(( .aé:% shared around the center, it is called a
AFaw  normul distribuition.

b‘an % So, I guess it means that girls are

—

B NORMAL!

-

"That's right! The girls' graph was normal, and the boys' graph wias abaorsal!
Mow e have mathematical proof that girls are normal and boys are notl

"T can hardly call that logic matheniatical ! Now, let's get back to work!"

| "Mathematicians look carefully at the data in order to detect:

2o
@ The RANGE of the data, “Through careful

lln,\ inspection, they gather
@ enough information to

| The MEASURES OF CERMTRAL TENDENCY, and |describe the data for

llm\ others!" Mike concluded.
% The DISTRIBEUTION of the data "

[

"Our Data Detective Eit is now complete, and I'm ready for our first case!" declared Mike "Let's
look at the "All That Daira!" survey results. I know there's a mystery hidden in that mound of

data!”

IE| I'm Danel |

Page 14 — The End
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Long — Answer Question Rubric

4 3 2 1 0
Explaining &
Interpreting ]
your Answer | YOU explain .
MAE1.2.156 |the . You may begin | Your
The student implications of | YOU explain to explain the | explanation of
analyzes and the data so the implications of | the v
explains orally | clearly and implications of | the data, but | implications of )c()ulr nation
or IT.W?.tmg tl’;e completely the data so you do not the data is &elng anations
't?ep(;;i‘a'_ons °" | that someone |that someone | clearly show incomplete or | ©
LAB22.151 |elsecanfind |¢@lsecanfind | how to find flawed. The : hp g
The student the answer in | the answer. the answer. interpretations | O' t'¢ data are
writes notes, a new The The you give Incorrect,
comments, and | (i Suion The | iNterpretations | interpretations | cannot be misunderstood

observations
that reflect
comprehension
of fifth-grade or
higher level
content and
experiences
from a variety
of media.

interpretations
you give can
be inferred
from the
information.

you give can
be supported
by the
information.

you give are
not always
supported by
the
information.

supported by
the
information.

, Or not given.

What each
level
means...

Your work shows
a complete
understanding of
the concepts &

Your work shows
an essential
understanding of
the concepts &

Your work shows
a partial
understanding of
the concepts &

Your work shows
a limited
understanding of
the concepts &

Your work shows
no understanding
of the concepts &
critical thinking

critical thinking critical thinking critical thinking critical thinking used in the
used in the used in the used in the used in the problem.
problem. problem. problem. problem.

FCAT format adapted from Harcourt Brace & Company: The Math Advantage by Kristy Rousseau
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