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Activity 3.6 Statistical Analysis with Excel
(PREVIEW)

Introduction

Engineers use various tools to make their jobs easier. Spreadsheets can greatly improve the accuracy and
efficiency of repetitive and common calculations; therefore, engineers often employ spreadsheet applications in
their work.

In this activity you will collect data and use Microsoft Excel to perform statistical analyses and create statistical
charts your data.

Equipment
i  Engineering notebook
W Pencil

i Completed activity 1.3.6 Applied Statistics

Procedure
Part 1. Perform a statistical analysis in Excel of height measurements of students in your class.

1. Open an Excel workbook. On worksheet 1 type e e

“Activity 1.3.6 Statistical Analysis with Excel” in cell A1 G217 - 5
and your name in cell A2. r A B c [
2. In your notebook, record the height of each student @ Activity 1.2.6a Statistical Analysis with Excel
in your class in feet and decimal inches to the nearest 2 Student Name
quarter of an inch. Y e L L

. . 4 | feet inches decimal feet
3. Input the raw data into an Excel worksheetusinga . < = =en
separate column (A) for feet and a separate column 5 5 4 533
(B) for inches. Include appropriate data (column) 7 5 ] 5.75
headers. 8 5 10 5,83
4. Using a formula, convert each height to decimal :'D : j Z;;
feet and place the results in column C using an 11 4 5 Ty
appropriate column heading. 12 5 a 5,75
5. Format the height measurements in decimal feetto 13 5 7 5.58
show two decimal places. 2 2 2 i

15 5 11 5.92

6. In the cell just below the column of heights in 16 5 o 5.00

[
=

decimal feet, calculate the sum of the height Sum =
measurements using the SUM function. Format the
cell containing the sum to display a box around the
number and add the text “Sum =" in the cell to the left
of the sum cell. Note that the sum should display two
decimal places.

OPTIONAL: Use formulas to calculate the standard

deviation of your height data.

bk
o
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7. Calculate the statistics indicated in the image to
the right. Create the text labels in the appropriate
cells. Be sure to calculate the population standard
deviation (STDEV.P) and the sample standard

deviation (STDEV.S) as well as the appropriate Mode Mean 5701
function (single or multimodal). oy, cof
If your data has more than one mode, use the Standard Oeviation (F)  0:399
MODE.MULT function. This function will create an e s

answer in the form of an array. Therefore before
typing the function into a cell, highlight multiple cells
(vertically), type in the function text and select the N (6.333
range of values. Then depress Cntl/Shift/Enter keys
simultaneously to indicate an array will be returned.

Median 5.750

Range 1583

You can create a simple formula to calculate the
range.

8. Use the Data Analysis tool to calculate the
Descriptive Statistics (Summary Statistics) and place Column1
the output data next to the your calculated statistics.

Mean 5. 701389
Standard Error 0120263
Median 5.7%
Mode 5.5
Standard Deviation 0.416604
Sample Variance 0.173559
Kurtosis 1.500582
Skewness -0,80983
Range 1.583333
Minimum 4.75
Maximum 6.333323
Sum 6841667
Count 12
10. Create class intervals (value ranges) for a Bins
histogram at 0.25 feet intervals that will include your 475
minimum and maximum recorded height. : 1:
5.5
5.75
B
6.25
6.5
11. Create a frequency table using the Histogram tool
choice in the Data Analysis Tool (Data tab, Analysis B Freavency
panel). 4.75 1
3 o}
5.25 (4]
5.5 3
575 3
-] 3
6.25 1
5.5 |
More 4]

12. Create a histogram using the 2D chart tool. Format the chart as shown below.
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Heights

4 T
e}
5
2
w
| -— |
[ 0 : ] i T 1 ] T
4.75 5 525 5.5 5.75 <] 6.25 6.5 Mare
Height (in.)

13. Print out your worksheet. Include all of the elements shown on the worksheet
below.

Ackivity 3.6 S1atistical Analysiy with Eacel
Student Mame

Haight of Students: Blean Lo Columal
feet Inches . decimal feet Modg 5500
5 ) 550 BTHD bean 5.701 38859
5 L 533 Stanilard Ereod 0, 13026308
5 2} 575 Standard Devistion (7 o300 Median 575
5 0 583 Standard Lesiation {5} oLatT Mode 55
G 2 617 Miknimizn 4750 standard Beddation 081660353
& & 633 Samale Variange 01735585
4 - 475 Medhinn 5.750 Kirtiniy 150058303
5 a 575 Smwnen O EEIAT
5 7 553 Maximun £333 Range 158233333
- & 5.50 Mininum 475
5 1 502 Range 1.583 Mlazimue 6,333333335
L o 500 Sufm BEA1B6EET
Sum = B4R Count. 12
= Heights
4,04 4
5 Bin _ Freduenty
L1 B E D 1 3
5E 5 ] E
575 525 ] i 5
6 55 3 =
625 5.75 3 e
B5 6 3
1
1
1]

1
U] -
1.7 5 p#27 a5 75 & (%] £S5 Mare

Height{in.]

Part 2. Perform a statistical analysis using Excel to check the toy connector depth statistics that you calculated in
number 1 of activity 3.5 Applied Statistics.

1. Use formulas to verify your answers to number 1 of Activity 3.5 Applied Statistics. Your worksheet should
contain entries similar to those shown below. Print a copy of your worksheet.

Note that the data is multimodal, therefore you must use the MODE.MULT function in Excel. The MODE.MULT
function will create an answer in the form of a vertical array (list of numbers). Therefore before typing the
function (MODE.MULT) into a cell, highlight multiple cells (vertically), type in the function and select the range of
data values. Then depress Cntl/Shift/Enter keys simultaneously to enter the formula and to indicate that an
array will be returned.
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X

Activity 3.6 Statistical Analysis with Excel

®-mean (x-mean)r2

3.8
3.9
3.9
4.0
4.0
4.0
4.1
4.1
4.1
4.2
4.3
4.4

Sum

48.8

0.0000

Mean =

Standard Deviation (P) =
Standard Deviation (5) =
Mean + 50 =

Mean - 5D =

Mean + 25D =

Mean - 25D =

Median =
Mode =
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Part 3. Perform a statistical analysis using Excel on the wooden cube side length data that you collected in Activity
3.5 Applied Statistics.

1. Use formulas to calculate the (population) standard deviation of the data (not the STDEV.P or the STDEV.S
function). Hint, set up a table in Excel similar to that shown in number 1b of Activity 1.3.6 and use formulas to

calculate (x - p) and (x -

)2

. The screen shot below shows columns in which (x - g) and (x - 4

Create single cell formulas to calculate the mean and then the standard deviation.

)2

are calculated.

2. Using Excel, create a worksheet that displays each of the following statistics. Be sure to label each number.
Note that both the population and sample standard deviation are shown. Your worksheet should resemble the
worksheet shown in the image below in format.

Actiadty §.6 Sratisties with Excel

Suden Natwe

Cube No, Medsurpems {in}
a7ad

i

2 o753
] o7
a o746
5 0TS
& 0.750
7 0751
a a7
g .5
10 o.7sd
i1 o.rag
12 el
13 0753
14 IS0
5 T
16 o7sa
17 0.8y
18 o7a8
14 o.7ar
o s
M 0.74R
2 nys:
Fad [k
4 o751
25 o.736
n e
27 o753
LT 20370

=
AL003741
iy )
Q0025
L]
Bl
000 EY
000253
Q009259
QL0525
SO0 TEL
OLDG1TAY
£ 002781
253
£ 000741
Q000741
QURZSS
ongazsa
007781
D003 A1
LAY
L0077
¥ L]
Q04258
QOIS
LD
L0171
Q002259

fr-uh2
Q00018
Q000005
Q000000
QO0003T
0000033
0000001
00000
Q000086
Q0000
Q000003
0000003
[ilerii ]
0000007
0000001
Q0000

0000371

Standand Deviation =[_0.00370]inatde)

Migan =

Mot =

Sandard Devlation (F) =

Standurd Dévlation [4 =
Range =

Min

Mledan =

Wan =

Pan + S0
mean - 30
eretan + 50
mean « 250

Frequency

o7
07500
acoart
Q00378
Qo5

QL7As

DTE00

Tsay
TR
QL7583
el

Gy Lrmits

Bl Frequency

s 0745 1
0186 0,146 2
(] 0747 2
0,788 0743 3
oies 0743 3
0750 0750 4
0751 751 3
D752 5 2
753 753 2
0758 075 o
0755 0755 2
0756 075 }
(it i 2% o
T5R AT5 -]
07Es 0.755 13
O LU ] 1

Mg o

Wooden Cube Side Lengths

il .

a i P T I AT S R
ot o i bty S

gl fie )

3. Use the Data Analysis Tool to calculate summary statistics
-
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In the Data tab within the Analysis panel, choose the Data Analysis

— Descrigtier Stotletics

Mean 075074
Standund Ernoe OARKNITA
Medlan WIS
L] LTS
Standerd Dedation Q03T
Semple Virisricn 14505
Eunosia fLa643
Skrwnas BALES
Rasge s
Misfmam Lh )
Bauimern 0%
Suen W37

Count 7

4. Use Excel to calculate p + o
and u + 20 using the sample
standard deviation and
complete the following:

1.

2 TR W W T T
(3 wu ey e o LR
- EE— gn 2 .- . e i

) - 53
EI——
Vw700 R A t— | el
PR ey e 1 'y
Viwredard Tansaiion = A0 L )
Bangs = BGIAD ot L PUS  d
o) s i 1 e i
Seflumer Simmary 1 e 1
[ TR = L 4

+ O

Record the following values.
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i Choose Descriptive Statistics from the list in the Data Analysis dialgg p - o
box. Depress the OK button.

Data Analysis . iii. p+20
Analysis Tools A 1
; 0K
Anova: Single Factor a | ‘—' .
Anova: Two-Factor With Replication cancel | v. p- 20
Angva: Two-Factor Without Replication i ]
Corralation E r Hé; B
" P |
ST RRCSPSIBRES b. Can the values above be
Exponential Smoothing useful in the selection of
F-Test Twn]Sampie for Vanances wooden cubes for assembly
F Analys :
tisograny - into puzzles? How?

& Choose the Input Range, activate the radio button for Output Range,
and input a cell address for the Output Range. Depress the OK button. ¢. What range of cube lengths
Note that you may input a range by clicking on the button to the right of would you recommend for

the input field and selecting the appropriate range within the worksheet. puzzle cube construction?
Descriptive Statistics B| X Write your answer in the form
= - of a compound inequality.
P

Input Range: 085150531 () [ox J

cancal |

Grouped By: @' Columns ; =
fepes | Lelp | d. Using your recommended

Labels in first row length range from above,

what percentage of your

Output aptions puzzle cubes would not be

@ Qutput Range: {5085 3 acceptable for puzzle cube
*) New Workéheet Fly: construction. SHOW YOUR
) Newr Waorkbook WORK.
| Summary statistics
Copfidence Level for Mean: 95 %
Kth Largest: 1
| Kth Smallest:
e. Which standard deviation
formula (population or
i Replace the table title “Column 1” with “Descriptive Statistics”. sample) does Excel use when
Compare the Descriptive Statistics with your calculated statistics. you use the Data Analysis

Descriptive Statistics tool?
Why do you think this is the case?

5. Print a copy of your worksheet. The final worksheet should contain all of the elements shown below.
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i
D003TAY
0002I5E
fufa et
0004741
0005741
L0074
o005
[ihis v o]
OIS
Q00 TAY
DOOITAY
LD0ETAY
00MsE
OD00T4Y
0000748
[ifue Lt

L T

Qo0aTdE
0003748
00074
-B00I74]
Q001se

5 000455

0000255
OO0 T4Y
O.00174%
Q005

Activity 3.5 Statisties with Exesd
Sudent Nama
Cube Mo, Measarement (in)
1 0747
2 0753
ES 0751
L] 0.746
5 G745
3 0.750
7 0,751
8 0,760
9 0.756
10 0,749
11 0.749
12 0748
13 0752
1a 0.750
15 0.350
16, [ ]
17 [
iz [0
5 o747
20 .75
1 0748
22 0.752
23 0.755
24 0751
25 Lol 3
1 0743
Fid _ogs
b 0370

ama "2
0000014
0000005
000000
0000022
0000051

Q000034
0000001
00000E
0000002
0000018
0000000
D00002E
6:000003
0000008
000031

Standard Dedation [ 0/003708] frable)

Mpan =

Moy =

Semnedsed Dendation Py =

Standand Ded stion [$) =
Range=

Min ="

Medlsn =

Maz =

maan + 50
mean - 50
maan+ 250
mean « 256

I
;‘I- 5

o e e e P e
o Q-'hb'l ) a’?‘_gﬁ"é«’@. o a{’@?&nﬁeﬁq‘rﬁ"' -
tengthfin

orsod Bin Limits Biry
LS00 oras 0.7as
[rie ity o 0.7a6
O0057E oaar G.ra?
[aXe Lt 0748 (2T
L) o.Ta9
7250 0.750 0,750
0.751 8,751
TS0 0.752 o352
0753 6753
LTG0 0754 0,754
0iss o755
0.7% 0756
orsds 0.757 oos?
e 0758 G.rsd
el 075 7%
LR rRr] .60 (1%

More

Wooden Cube Side Lengths

B B N L R R

o e E @

Durcriptive Shotltica

Maan DI507e
Szandand Eror 00003
Madian 75
Mods o5

Saandard Devianion - GOGETE:
Sample Varlance 14008

Kurtosls (LABdE
Serwmass O BAEGE
Range (1
Kinimum @745
Maximum (v
S 237
Canny a7

Conclusion
1. How do the statistics that you calculated using Excel compare to the statistics you calculated by hand in Activity
3.5 Applied Statistics for the wooden cube side lengths?
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2. Other than the calculation of statistics, how could an engineer use a spreadsheet application to increase their
efficiency?
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