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Activity Overview

In this activity, students learn about the concept of mean or average, in addition to learning
several ways to find the mean on the TI-Nspire handheld (including using a spreadsheet and
the mean command). Students also use these methods to find the mean when given the
frequencies of each number in a list. Lastly, they discover that the same method can be used
to find the weighted mean of a set of numbers. An optional extension has students explore
how to calculate harmonic and quadratic means.

Concepts
* Averages and means

*  Weighted means

Teacher Preparation
» This activity is designed to be used in an Algebra 1 classroom, although it can also
be used in an advanced Prealgebra or remedial Algebra 2 classroom.
» Students should already be familiar with finding the average of a set of numbers.
» The screenshots on pages 64—67 demonstrate expected student results.
Refer to the screenshots on pages 68—69 for a preview of the student .tns file.

* To download the .tns files and student worksheet, go to
http:lleducation.ti.comlexchange and enter “8519” in the search box.

Classroom Management

» This activity is infended to be mainly teacher-led, with breaks for individual student
work. Use the following pages to present the material to the class and encourage
discussion. Students will follow along using their handhelds.

» The student worksheet helps guide students through the activity and provides a place
for students to record their answers.

» The .tns file titled StatAct02_WhatDoYouMean_Soln_EN shows the expected results
of working through the activity.

* Information for an optional extension is provided at the end of this activity, both on the
student worksheet and in the .tns file. Should you not wish students to complete the
extension, you may delete the extension from the .tns file and have students disregard
that portion of the student worksheet.

TI-Nspire™ Applications
Calculator, Graphs & Geometry (G&G), Lists & Spreadsheet (L&S),
Notes, Data & Statistics (D&S)
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Problem 1 —The Mean of a Few Numbers

On page 1.3, have students find the average of the
numbers shown by adding the numbers and dividing
by the number of numbers. Students who wish to
complete this calculation in one step can use the

fraction template by pressing (o) + (2.

Note: If needed, students can press (o) + to
move between applications.

Page 1.5 has students use the command mean( to
find the mean. They can either type the word “mean”
directly using the alphabet keys, or select it from the

Catalog (&).

(Note: The command can also be found using the
menus: MENU > Statistics > List Math > Mean.
However, it is just as easy to select it from the
Catalog or type it.)

To use the mean command, enter the numbers,
separated by commas, enclosed in braces, within a
set of parentheses (which automatically appear if the
mean command is selected from the Catalog). The
need for both sets of grouping symbols will become
more apparent later.

On page 1.7, students will find the same set of
numbers listed in the first column of the spreadsheet.
Have them find the mean by moving to an empty cell
and typing =mean(a1:a5). The colon indicates to use
all the numbers from cell A1 through cell A5. When
they press G, the calculated mean will appear in
the cell, though the command for the mean is still
displayed at the bottom of the screen.
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(2] 12 [[F#PRaD APPRX REAL ]

Find the awverage of this set of numbers:

= 14,18, 32 16

=
5+14+15+32+16 §3.
5. 17.
5
=
2/39
4 15 |PRAD APPRX REAL ]

W

A O use wizard
rneanList [fregList] e 29

(FVEFEE 15 |PRAD APPRXREAL i

Find the mean of 5, 14, 18, 32, and 16 by
using the mean command.

|
mean({5,14,18,32,16 }) 17. N

i

g
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The concept of “mean” is one of the most difficult to :ﬁmrmo APPRX REAL 7
verbalize. Most people can tell you how to find the
mean, but few can readily say what is the mean is!

To help students to better understand this idea, they
are invited to engage in the “mean game” using the

new Data & Statistics application. This game simply g
involves taking one ball from the highest pile and SN - B R N
placing it on the lowest pile. This process should be 1015 20 25 20 3540 45 50

continued until all piles have the same height—the
mean of the original set of scores! In this example, the scores are those that
students have already been working with, and the average should be 17.

This activity should help students to better appreciate that the mean represents the
“balance point” for a set of scores—the value around which the scores are evenly
distributed. Students may be challenged to put this idea into their own words, before
continuing with the remaining activities.

Have students complete pages 1.11 and 1.12 p 112 |PRAD APPRX REAL
independently to practice each of the methods.
They will be able to tell if they did each method
correctly by checking that all three give the same
result.

T+H5+2.2+3+1.9+12 5.68333
i}

—
—

R ) — <y B

mean({7,8223,19) |

5.68333
y 7| 568333

8.

o

i
1750 | B | =mean( g a6)

Problem 2 — The Mean of Many Numbers

Discuss the material on pages 2.1 and 2.2 and ask how the mean might be found
without having to list and sum all 20 numbers. Then lead students through the following.

On page 2.3, the scores earned are listed once each B222 23 |PRAD APPRX REAL
in Column A. Students should enter the
corresponding frequencies in Column B.

Instruct students to then display the corresponding
products in Column C by entering =a[ ]*b[ ] in the
gray formula cell (see right). The [empty] open and
closed brackets indicate to use corresponding cells,
so that the value in A1 is multiplied by the value in
B1, with the product displayed in C1, and so on.
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Tell students that the formula to find a sum in a
spreadsheet is similar to the formula to find the
mean. For example, the sum of the frequencies can
be found by typing =sum(b1:b7).

Tell students to find the sums of the values in
Columns B and C and then divide to find the mean
(in cells D1, D2, and D3, respectively).

Have students advance to the Calculator application
on page 2.4. To use the mean command when given
a list of numbers and the frequency of each number,
list the numbers in one set of braces and the

corresponding frequencies in a second set of braces.

Enclose both sets in parentheses, separated by a
comma (see right).

Stress that the frequencies must be listed in the
same order as the corresponding values.

Have students complete pages 2.5 and 2.6
independently to practice each method. They will
be able to tell if they did each method correctly by
checking that they give the same result.

Problem 3 — The Weighted Mean

Have student read page 3.1, and ask for students’
suggestions to finding the mean. Then direct their
attention to page 3.2. When ready, have them use
the L&S and Calculator applications on page 3.3 to
find the mean.

Getting Started with TI-Nspire™
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7]
ﬂ
~
p3| -2
o2
(N ZE S 24 |PRAD APPRXREAL i

lse the mean command to find the mean.
where the first set lists the scores and the
second set lists the frequencies.

mean({20,19,18,17,16,14,12 },2,5.4,42.2.1 })
17.35

bl (4] E— | |

[ 26 |PRAD APPRX REAL ]
B mean({5.43},{1L9
I 4.03448
117. |j
3. 32 29,
10, 301 4.03448
™
D3| :ﬂ =
42 1/99
PRAD APPRX REAL i
2] mean({56,7285,78.0
81.8
0
&
1/99
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On page 3.4, explain that the mean they found is
called the weighted mean because different values
have different weights of importance. The test is
more important than the quizzes, so it makes up a
greater percentage of the mean. Have students find
the mean of the six scores as if the scores were not
weighted.

Discuss why the weighted mean for this example is
greater than the “regular” mean.

Have students complete pages 3.5 and 3.6
independently to practice each method. They will
be able to tell if they did each method correctly by
checking that they give the same result.

If time permits, ask students to predict what the
mean would have been if the scores were not
weighted. Then have them find this score (85.75).
Discuss why it is higher than the weighted mean.

Extension

Getting Started with TI-Nspire"
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4 34 |PRAD APPRX REAL ]

The walue yau found is called the weaighted
meaan. You may be wondering, "What would
be the difference if | just found the mean of the
& scores?" Try it and find out,

roean( 1 56,72,85,78,67,92 ) 75.

] S —1r3 |

-
S
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=l
=l
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E
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7545

i mean({ 95,90,98,60 » *

0

™
1/99

Have students find the harmonic mean and quadratic mean of the given set of numbers.
They may also research some other means and their applications.

(ESEE 0 42 PRAD APPRXREAL 7]

To find & harmonic mean, divide the number
of walues by the sum of the reciproeals of the
walues. Find the harmonic mean of 3. 6, 9, 4,
4, and 5.

6 457627 @

(EEE A2 43 PRAD APPRXREAL 7]

To find a quadratic mean, divide the sum of
the squares of each value by the number of
walues, and take the sguare root of the
quaotient. Find the quadratic mean of 3, 6, 3, 4,
4, and 5.

32462402 142 442 452
6
O =

141
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But What Do You Mean? - ID: 8519
(Student)TI-Nspire File: StatAct02_WhatDoYouMean_EN.tns

Getting Started with TI-Nspire™
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The awverage of a set of numbers is also called
the maan.

Cn the TI-Nspire handheld. vou can find the
mean of a set of numbers by using the mean
command.

Find the mean of 5, 14, 18, 32, and 16 by
using the mean command.

0

O[3

_-11 SRREEREER <0 AFFR REAL B | [ [ e R reaL ] [13 ] PRAD APPRX REAL ]
Find the average of this set of numbers:
Itis easy to find the average of a group of 5.14.18, 32 16
numbers: just add all the numbers together =
BUT WHAT DO YOU MEAN? and divide the sum by the number of numbers M
Statistics In this activity, we will look more closely at this
idea of average and what it means!
Calculating means
and weighted means =
0/93 )|
ﬁmbmo APPRX REAL ] :ﬁmbmo APPRX REAL ] :ﬁmbmo APPRX REAL B

A spreadsheet can also be used to find the
mean.

Use the mean command in the spreadsheet
on the next page to find the mean of the
nurmhers in cells A1 through AS.

Suppose that a teacher gave a class of 20
students a quiz, worth 20 points. Two students
got a perfect 20, S gota 13, 4 got an 18, 4 got
al/ Zgotals Z2gotald andl gotal2
(hut won't admit it).

|5 there a hetter way to find the mean score
than to list and sum all 20 scores? How would
you do it?

On the next page. each score is listed in
Column A, List the frequency (humber of
people) for each score in Column B.

Find the mean of the scores by multiplying
each score by its freguency. and then dividing
that sum by the sum of the frequencies.

mean(
0/
:ﬁmbmo APPRX REAL B :ﬁmbmo APPRX REAL Il
Mowe we know how to find the mean (or
average) of a set of numbers—but what are
we actually doing?
What does the mean mean?
Cn the next page. play the mean games by
dragging points one at a time from the highest
pile to the lowest, until all the piles are the
same height. g
10 15 20 25 30 35 40 45 50
Al| I scores
:ﬁmbmo APPRX REAL il :ﬁmbmn APPRY REAL 7] :ﬁm‘mﬂ@ APPRX REAL il
. = =
Question |:|
Describing th im wards (NOT just h
8§crl - |ngt = mean in qu s lust haw To review, use the applications on page 1.12 0/93 I
to find itl) is & very hard thing ta do. Can you to find the mean of the numbers below, using
define the mean of a set of numbers? each of the three tools provided.
Answrar ¥ ‘
7,08, 22 3 13 12
:ﬁmbmo APPRY REAL B W»mo APPRY REAL B
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:ﬁmbmo APPRY REAL B :ﬁmbmo APPRY REAL B Il
Use the mean command to find the mean. [z
where the flert set lists the sc.ores and the To review. use the next page to find the mean
second set lists the frequencies. of the guiz scores, using both of the ways
shown.
lj =)
11 students gota 5
o students got a 4
10 student ta3 Ll
= students got a =
0583 075 |
:ﬁmbmo AFPRX REAL | :ﬁmbmo AFPRX REAL | ]
@
Mow suppose 5 quizzes are each worth 10% If wou said similar to the way you worked in
of your final class grade and a test is worth the Problem Z, then you are correct.
remaining S0%.
The situation is the same as if yvou toak 100
How can you find your final class grade if your tests, and received a score of 56 on 10 of
quiz scores are 56, 72, 85, 78, and 67, and them, 72 on 10 of them, and 50 on. Use the
wour test score is 927 next page to try the calculations
™
0/93 )
:ﬁmbmo APPRY REAL B :ﬁmw\o APPRY REAL B ]
. [
The walue you found is called the weighted M
mean. You may be wondering, "What would To review, suppose your teacher gave you
be the difference if | just found the mean of the 4 tests 3 worth 15% each and the last worth
& scores?" Try it and find out. S5%. You received 95, 90, and 33 on each of
the first three, and, who knows how, got a 60
0 # Jon the last test. On the naxt page. find the
|:| weighted mean both ways.
™ ™
0/33 Af| /53 |

Extension

Cid ywou know that there is more than one
"mean" in mathematics? We have been
warking with the arithmetic mean.

Two different types of means. used in certain
situations such as working with speed and
voltage. are the harmonic mean and the
guadratic mean

To find & harmonic mean, divide the number
of walues by the sum of the reciprocals of the
values, Find the harmonic mean of 3, €, 9, 4,
4, and =

0

To find & quadratic mean, divide the sum of
the sguares of each value by the number of
walues, and take the sguare root of the
quotient. Find the quadratic mean of 3, 6, 9, 4,
4, and .

0

b | —

4 44 | RAD APPRX REAL

Resaarch

Can you find some applications of these
means?

Can you find other means and where they are
used?
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