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First Things First: Toolpak

Click on “File” then on “Options”

Open

6 OneDrive

] This PC

+ Add a Place

Browse

Click on “Add Ins” then on “Manage ... Go”

[ excelo |
| o G'.‘- d manage Microsoft Office Add -
. Add-ins
' ’ CAic@Otico16\Lbran Ay sis ANALYSI2 XL Excel Add-in
Adva 9 . ‘- at .;4 ”f”
Add-ien
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Add-ins ? X

Add-ins available: Click on the box, “Analysis Toolpak,” and
- oK Then click on “OK"

Analysis ToolPak

|:| Euro Currency Tools C | . . .
M soierAdd-in | ance You will see the “Data Analysis” option
E— appear on the right-hand side of your

- ribbon.

- Automation...

Review View () Tell me what you want to do...

ectons 5| ™A Clear 53 - / " {Group - == Data Analysis
2l |AlZ - m ? 1 | e

rtie Reapply - : Ungroup -
Zl Sort Filter Text to y - What-If Forecast
A Y, Advanced Columns = & °~ @ Analysis - Sheet Subtotal



Data Manipulation
Data Analysis



Preface

Relax and just listen

Beginner pace

Exposure to the Excel platform
Exposure to T-Tests

Tips & Tricks

Support Materials



1)Sort
2)Filter
Tip: Auto- or Flash-fill




UCONN

CAHNR EXTENSION

Select the data in my
sort spreadsheet.

E ———— Go to “Data” tab.

1 |State County Age Grade Gender Race 4-H Hours
2 |CT Hartford 9 4 1 1 1 i n
3 et Hartford 15 12 1 7 1 S e I e Ct S 0 rt
4 cT Hartford 17 2 2 2 3 =
5 |cT Tolland 17 10 1 7 2
6 |cT Tolland 16 1 1 7 3
7|cT Tolland 14 4 1 3 6 Data Review  View : Acrobat O Tell me
8 |cT Tolland 11 8 2 2 6
9 |CT New London 6 12 2 3 1 S/
10 |CT New London 10 9 2 1 3 ? ]
1cr New London 17 8 2 5 5 - 2
12|cT New London 15 3 2 6 6 Filter
13 cT Litchfield 15 6 2 4 4 \& Advanced
14 |cT Litchfield 14 8 2 2 2 ) ) )
i r—— 1 6 2 1 s Queries & Connections Sort & Filter
16 |CT 4 B c D E F G
17 cT County Age Grade Gender Race 4-H Hours
181CT 2 |er Hartford 9 4 1 1 1 .
19 [cT 3 |er Hartford 15 12 1 7 1 I' I B
20ICT 4 et Hartford 17 2 2 2 3 m gOIﬂg tO Sort y 0 Umn
21/CT s |t Tolland 17 10 1 7 2 - .
. county) in alphabetical order
231CT 7 |er Tolland 14 4 1 3 6 y p .
28CT 8 |t Tolland 11 8 2 2 6
2N CT 9 |t New London 6 12 2 3 1
ZaICT 10 et New London 10 9 2 1 3 al al L I L L
11|CT New London 17 8 2 5 5 Sort ? X
12 |CT New London 15 3 2 6 6
13 |CT Litchfield 15 6 2 4 4 +Add Level > Delete Level E—EgopyLevel A ||V || Options... [] My data has headers
14 et Litchfield 14 8 2 2 2
15 et Litchfield 14 6 2 1 5 Column sortOn e “\
16lcT Litchfield 10 7 1 2 6 Sortby | ColumnB v | | Cell values AtoZ v )
17 |eT Fairfield 12 2 2 7 2
18 et Fairfield 9 10 2 4 2
19 |er Fairfield 5 3 1 3 4
20 |er Fairfield 10 7 1 5 5
2 et Windham 1 10 1 6 3
2|cr Windham 16 6 1 5 6
3 er Windham 12 2 1 3 3
2 [er Middlesex 9 6 2 2 2 Cancel
25 |er Middlesex 13 5 1 5 3 — — - : : :
26 [CT Middlesex 12 11 2 2 1
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Sorted by Column A alphabetically Sorted by Column B alphabetically and
then by Colum C smallest to largest

Sort ? X Sort ? X
- Add Level || X Delete Level || E5Copylevel | A |%7 | Options... [J My data has headers - AddLevel | X Delete Level || ] Copy Level | A ||| Options... [ My data has headers
Column Sort On Order 1 [cotumn sorton order
Sortby | Column 8 ] | CehiValues v |Atez 2 | |Sertby [Columns +| [cenvalues o] [Atoz ©
|| | Then by Cell Values +| | Smallest to Largest v
I
o |
A B © D | E F G | A | B © | D E | F G |
1 [State County Age Grade Gender Race 4-H Hours 1 State County Age Grade Gender Race 4-H Hours
2 |CT Fairfield 12 2 2 7 2 2 |cT Fairfield 5 3 1 3 4
3 |cT Fairfield 9 10 2 4 2 3 |cT Fairfield 9 10 2 4 2
4 |CT Fairfield 5 3 1 3 4 4 |CT Fairfield 10 7 1 5 5
5 |CT Fairfield 10 1 5 5 5 |CT Fairfield 12 2 2 7 2
6 |CT Hartford 9 4 1 1 1 6 |CT Hartford 9 4 1 1 1
7 |CcT Hartford 15 12 1 7 1 7 |CT Hartford 15 12 1 7 1
8 |CT Hartford 17 2 2 2 3 8 |CT Hartford 17 2 2 2 3
9 |CT Litchfield 15 6 2 4 4 9 |CT Litchfield 10 7 1 2 6
10 |CT Litchfield 14 8 2 2 2 10 |CT Litchfield 14 8 2 2 2
11 |CT Litchfield 14 6 2 1 5 11 |CT Litchfield 14 6 2 1 5
12 |CT Litchfield 10 7 1 2 6 12 |CT Litchfield 15 6 2 4 4
13 |CT Middlesex 9 6 2 2 2 13 |CT Middlesex 9 6 2 2 2
14 |CT Middlesex 13 5 1 5 3 14 |cT Middlesex 12 11 2 3 1
15 |CT Middlesex 12 11 2 3 1 15 |CT Middlesex 13 5 1 5 3
16 |CT New London 6 12 2 3 1 16 |CT New London 6 12 2 3 1
17 |CT New London 10 2 1 3 17 |cT New London 10 9 2 1 3
18 |CT New London 17 8 2 5 5 18 |CT New London 15 3 2 6 6
19 |[CT New London 15 3 2 6 6 19 CT New London 17 8 2 5 5
20 |CT Tolland 17 10 1 7 2 20 CT Tolland 11 8 2 2 6
21 |CT Tolland 16 11 1 7 3 21 |CT Tolland 14 4 1 3 6
22 |CT Tolland 14 4 1 3 6 22 |CT Tolland 16 11 1 7 3
23 |CT Tolland 11 8 2 2 6 23 |CT Tolland 17 10 1 7 2
24 |CT Windham 11 10 1 6 3 24 |CT Windham 11 10 1 6 3
25 |CT Windham 16 6 1 5 6 25 |CT Windham 12 2 1 3 3
26 |CT Windham 12 2 1 3 3 26 |CT Windham 16 6 1 5 6
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A B D E G ‘
State County Age Grade Gender Race 4-H Hours
cT Fairfield 5 3 1 3 4
cT Fairfield 9 10 2 4 2
CcT Fairfield 10 7 1 5 5
cT Fairfield 27 I 1 B ] IR | R — e
CcT Hartford 1 ) : — _ :.
p= Hartford 1 EE gz go |_G EQuenes&Connectlons ;Z\l (_)_E ;éj
CcT Hartford 17 Get Refresh _1 z| Text o
cT Litchfield fi§ Data~ Al ffdvanced | Columns =8 ~ €8 | 4
CcT Litchfield 4t & Transform Data Queries & Connections
CcT Litchfield 1131 . £ County
CcT Litchfield 1l
cT Middlesex J A B = __|
T Middlesex 12 |state <m v |Age [v|lGrade  [~|Gender [+|Race [~]4-H Hours |~
CcT Middlesex 15 (cT I — = 3 1 PI——
cT New London & [cT Fairfield 9 10 2 4
cT New London 1¢ |cT Fairfield 10 7 1 5
cr New London 15 [cT Fairfield 12 2 2 7
cT New London 15 [cT Hartford 9 4 1 1
cT Tolland 17 [cT Hartford 15 12 1 7
cT Tolland 14 |cT Hartford 17 2 2 2
cT Tolland 16 |cT Litchfield 10 7 1 2
cT Tolland 1D |cT Litchfield 14 8 2 2
CcT Windham 14 (cT Litchfield 14 6 2 1
CcT Windham 12 |cT Litchfield 15 6 2 4
cT Windham 16 [CT Middlesex 9 6 2 2
4|CT Middlesex 12 11 2 3
5|CT Middlesex 13 5 1 5
6|CT New London 6 12 2 3
7|CT New London 10 9 2 1
8|CT New London 15 3 2 6
9|CT New London 17 8 2 5
o|CcT Tolland 11 8 2 2
1|CcT Tolland 14 4 1 3
2|CT Tolland 16 il 1 7
3|CT Tolland 17 10 1 7
4|CT Windham 11 10 1 6
5|CT Windham 12 2 1 3
6|CT Windham 16 6 1 5

Sort &
Filter

A B <

[~]Age

County

Sort by Color »

Text Filters 4

Search ,O 1
(Select All !
Fairfield

[/ Hartford
[ Litchfield
Middlesex

--[¥] New London

Tolland

‘[l Windham

-[] (Blanks)

Tolland

Cancel

21|cT

/" N\

lcT

|State County |-T Ag v |Grade v !Gender |~ Race v 4-H Hours | »
CcT Hartford 9 4 1 1 1
CcT Hartford 15 12 1 7 1

Hartford 17 2 2 2 3
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Auto or Flash Fill:
Can fill in the same value or formula or a sequence
A B c b Grab the handle at the bottom
258 MA26115  Mt. Airy 2015 0 right corner. Hold and drag
258/ MA26215 Mt. Airy 2015 0 e
1 A YO IVIAZDT LD  WIT. AINY -
260 MA26315 Mt. A!ry 2015 0 7[MA27015 |Mmt. Airy 266|MA26915 |Mt. A!ry I
261 MA26415 Mt. Airy 2015 0 8 m 267 MA27015 Mt. Airy
262 MA26515 Mt. Airy 2015 0 i | Ee8IMA27016 | M. Airy
263 MA26615 Mt. Airy 2015 0 :om 269|MA27017 | Mt. Alry
264 MA26715 Mt. Airy 2015 0 —_— 270IMA27018 | Mt. Alry
265‘ MA26815 MLt. Airy 2015 0 "1|MA27019 271/ MA27019 Mt. Airy
. - r 272|MA27020 Mt. Ai
266/ MA26915 Mt. Airy 2015 0 rim'ﬁi -— Y r=
267|MA2701 t. Airy 2015 0
rSeries m
There is also a “Fill” option || =" ™= oo
on the Home Menu Ribbon | “< "o =
©) AutoFill Year
where you can set up s
mUItiple ﬁII options. Step value: |1 Stop value:
[ OK ] [ Cancel ]




Descriptive Statistics:
Mean
Median
Mode
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Caveat

Multiple ways to go about your analysis.

d’é] Data Analysis

1) Toolpak

Analysis

HOME INSERT PAGE LAYOUT DATA REVIEW

2)Formulas = & & R @

AutoSum Recently Financial Logical Text Date & Lookup & Math &  More
Used ~ v v v Time~ Reference~ Trig~ Functions~

Function Library
149|CT Middlesex 9
3) Manual entry 150|CT Middlesex 8
151|CT Middlesex
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Descriptive Stats Using Toolpak

A
Hartford
Hartford
Hartford
Hartford
Hartford
Hartford
Hartford
Hartford
Hartford
Hartford
Hartford
Hartford
Hartford
Hartford
Hartford
Hartford
Hartford
Hartford
Hartford

W W N OV awWN

W N o n bk kN R D

S

B C D E F G
R
: 151 9 1 2 2
i 9 -
: 9= Descriptive Statistics L@_lg
! [ Input
I 15j P
1 171 Input Range: $B52:5B5151 £z
. : e ]
1 15: Grouped By: @ Columns
I Ivv"V
5 © o (o ]
] 5t Labels in first row
i 5| )
] ! Output options
1 7 @ Qutput Range: $J5154 R
I _

14, () New Worksheet Ply:
' 13}
: [ () New Workbook
- 12
] 118 Summary statistics
1 141 Confidence Level for Mean: 95 %
1 : (7] Kth Largest: 1
I . ["] Kth Smallest 1
mallest:

] 6 =
l 16!
! 61

15

c 9914
Sample Varia 15.2974787
Kurtosis -1.1611581
Sk , 812

Maximum 18

Sum 1727
ount 1

Confidence .63318506

N=149
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Example: Typing in a Formula

File Home Insert Page Layout Formulas Data

£ S BEDEE @ C

=count(D2:D26

Insert  AutoSum Recently Financial Logical Text Date& Lookup & Mat = D E
‘unction © Used ~ @ @ v  Time~ Reference~ Tri
) Grade Gender I
Function Library
5 3 1

SUM - X « f | =AVERAGE(C2:C26) 9 10 2

A | B © D | E 10 7 1
1 |State County Age Grade Gender 12 2 2
2 cT Fairfield 5 3 9 4 1
3 |cT Fairfield 9 10 15 12 1
4 |CT Fairfield 10 7
5 |CT Fairfield 12i 17 2 2
6 |cT Hartford 9 4 10 7 1
7 |cT Hartford 15 12 14 8 2
8 |CT Hartford 17 2 14 6 2
9 |CT Litchfield 10 7 15 6 2
Lo |cT Litchfield 14 8 9 6 2
11|CT Litchfield 14 6
12cr Litchfield 15 6 12 & 2
B3cr Middlesex 9 6 13 5 1
14 |cT Middlesex 12 1 6 12 2
L5 |CT Middlesex 13| 5 10 9 2
16 CT New London 6 12 15 3 2
L7 | CT New London 10: 9
18 |ct New London 15 3 17 g 2
19 |cr New London 17 8 1 8 2
0 [T Tolland 11 8 14 4 1
21 |CT Tolland 14 4 16 11 1
2 |CT Tolland 16 11 17 10 1
23 |CT Tolland 17 10
u T Windham 1 10 u 20 1
5 [T Windham 12 2 12 B 1
26 |CT Windhal 5 )
7 C : 12.36|=count(D2:D2¢|
8 COUNT(valuet, [value2], ...
29

=countif(E2:E26,"1")

c | b E F
Grade Gender Race

5 3 1

9 10 2
10 7 1
12 2 2

9 4 1
15 12 1
17 2 2
10 7 1
14 8 2
14 6 2
15 6 2

9 6 2
12 11 2
13 5 1

6 12 2
10 9 2
15 3 2
17 8 2
11 8 2
14 4 1
16 11 1
17 10 1
11 10 1
12 2 1

16 4
12. 25|=countif(E2:£26,"1")
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Using Formulas from the Formula
Tab

File Home Insert Page Layout Formulas Data Review View ’ |= l_:‘ Define Name ~ E:D Tr
—3 o
2 . . @ . @ - T “fx Use in Formula alt Tr
fx Z [i] 1&  More Name :] S )
Insert  AutoSum Recently Financial Logical Text Date & Lookup & Math&  More I~ [Functions* Manager 5 Create from Selection I_\;\ Re
“unction v Used ~ v v v Time~ Reference~ Trig~ Functions~ I —
IN Statistical » AVEDEV |~]
Function Library
IR Engineering » AVERAGE
% Cube » AVERAGEA
©® I[nformation » AVERAGEIF
[B  Compatibility » AVERAGEIFS
1B Web » BETA.DIST vo
2 2 BETAINV
P-Value shows as .36
6 2 BINOM.DIST
1 # Of Hours 1 1 DINIARA NICT DANIALC
2 Boy Girl
3 2 2 0.364016
4 1 3
5 1 5



Infer (Inferential Statistics):
Paired & Un-paired T-Tests
P-Value (probability value)
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fearmal Cures
Stambed DeviaSon




Review Main Points

* T-test looks for significant difference
between two sets of data.

* Eliminates our bias.

* Science wants a 95% confidence level.
* T-test returns the p-value (probability).
* Want a p-value that is <.05

* Because that says the difference in the data
Is NOT attributable to random chance.



Review Main Points

If the results are not
attributable to chance,

Then our program intervention
worked.




Question

Is there a significant difference between
girls and boys in the number of hours spent
In 4-H activities each week?

Open-ended; therefore a two-tailed t-test



Question

Do boys spend more time each week in 4-H
activities than girls?

Closed-ended; one direction; therefore a
one-tailed t-test
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Paired or Unpaired Data

1 |StudentID Gender Hours
2 |[cT1
3 |cT2
4 |cT3
5 |[CT4
6 |CT5
7 |cTe
8 |cT7
9 |cT8
0 |cT9
1 |cT10
2|cT11
3|cT12
4|cT13
5/|cT14
6|CT15
7|cT16
8|cT17
9/|cT18
10 |CT19
11 |CT20
12 |CT21
13 |CT22
14 |CT23
'5 |CT24
'6 |CT25
17 |CT26
18 |CT27
19 |CT28

Paired

NNNNRPRPRNNNNERNNRPNRRERNRPRNNERENEREERERNLERE
AU WNOUE ERENRAWERNEROODEREOONOVWNOOREWERERERNN
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Paired or Unpaired Data

Average # of Hours Spent in 4-H Activites/Week
Boys Girls

Unpaired

2 2
1 3
1 5
4 2
3 2
5 1
6 1
6 2
6 3
1 4
1 2
5 4
7 3

3.416667 2.58333




Let's go back to a question

Is there a significant difference between
girls and boys in the number of hours spent
In 4-H activities each week?

Open-ended; therefore a two-tailed t-test
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Two-tailed T-Test on Unpaired Data
Using Formula Bar

File Home Insert Page Layout

K2 W E QA

Insert  AutoSum Recently Financial Logical Text Date & Lookup & M{th&  More
“unction > Used ~ > > v  Time~ Reference~ Tr\g~ Functions~

Function Library

I

# of Hours

-
Boy Girl Function Arguments m
2 2 1| TrEST
1 3 - Arrayl || 8| = array
i 2 Array2 ERz| = array
3 2 Tails ERi| = number
5 1 : Type ERz| = number
6 1 =
) 6 2 1 | Returns the probability associated with a Student's t-Test.
l 6 3 4 Arrayl is the first data set.
2 1 4
3 1 2
1 5 a4 Formula result =
> 3 2 4 | Help on this function [ oK ] [ Cancel
b) 2 3
2 5




T-Test Result of p-.36

1 |# of Hours

2 Boy Girl

3 2 2
4 1 3

5 1 5

Can we be confident that there is a significant
difference between girls and boys in the number of
hours spent in 4-H activities each week?

No
e
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Two-tailed T-Test on Unpaired Data
Using Toolpak

G H | J K

t-Test: Two-Sample Assuming Unequal Variances

Variable 1 Variable 2

Mean 3.630769 3.388235
Variance  2.424038 2.859384
Observatic 65 85
Hypothesiz 0
df 143
t Stat 0.910645

P(T<=t) on« 0.182007

P(T<=t) twi 0.364015

t Cntica 9/6692




Remember,

* Look back at the video.
* Don't be iIntimidated.
* Ask for help.
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. Data Management

Data Entry Quality Tool = Data Validation

You can use data validation to restrict the type of data or the values g’% = B
that users enter into a cell. One of the most common data =/ =Ns

validation uses is to create a drop-down list. Text to
Column @ @

Data Tools
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| |
A
I I 1 Please select the name of 1|

2 QID1s {

; This is the area

1) Select the cells that you 5 on the sheet for
want to include in the data ; data entry
validation. - '

2) Choose an empty Space |n ?::J:Sit:\llture&Seafood Production These are the
your SpreadSheet and type Land Use and Watershed only entries |
In the answers you will e will allow in
accept Far:1 Management the cells.

: =
3) Click on your data =

B3

Text to
Columns g @

Data Tools

validation option.
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D t V l - d t = Data Vakidation ? X
a a a t{ Settings Input Message Error Alert

[y | 2 .
Validation criteria
Allow:

Any value

4) The data validation dialog W o
box will open.

5) In “Allow,” choose the
drop-down box and
choose “List.”

6) You will then have to tell
EXCG| What IlSt tO use. Aquaculture & Seafood Production
7) Go back to the area of the Forestry |____|_
sheet where you typed in Master Gardener
the allowable entries and Crop Production
drag across those boxes. rarm Hanagemen
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Data Validation

C D
| Please select the workshiThe presenter was
* Users canonly choose 1
what you have listed. 1~
¢ ThIS EIImInateS user Please choose-a-fécus area
error in data entry_ Please choose one of the focus

areas from this list. Click on the
upside down triangle to see the
list.




