How do we analyze data?

* Analyze Assessment data and prepare results
« Learn ways to Interpret your data using basic statistics
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1. Analyze Assessment data and prepare results

MAT 270 Statistics
Outcome 1: Descriptively analyze a set of data.

Measure 1

On Prep Work, Quizzes, and Test One, 70% of the studentswill be able to correctly analyze data by finding the
mean, the standard deviation, the quartiles, the median, the IQR, and outliers with a score of 70% or higher.

Mean and Standard Deviation X |x—%] (x—%)2
Chapter 3 Prep Work, #2. We are going to calculate the standard deviation for the 3
following set of sample data. a. Calculatethe mean. b. Fill in the table with the 11
differences of each data value from the mean, then the squared differences, and then 11
the total. c. Calculate the standard deviation using the total. 2
8

Total:



In the gradebook in MyOpenMath.com, I find the first student’s work.
This student received nine correct answers out of 13 possible.

We are going to calculate the standard deviation for the following set of sample data.

1) First, calculate the mean.
r = B8 v

2) Fill 1n the table below. Fill in the differences of each data value from the mean, then the squared differences and find the total.

T T — I (x — :E‘}2
15 |[b.2 «|[27.04 v
4 |58 «||-6.6 -
12 (|2.2 «|((14.84 v
11 (|[1.2 o|(((1.44 v
T ||r28 «|[-6.4 -
Total 20.28 -

3) Calculate the standard deviation by taking the square root of the total.

i > ( —2)’
Standard deviation: s = 1 = [5.07 # Round to two decimal places
ﬂ —_—
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1 DATA, O1

2

3 |Blanchett Cate
4 |Bledel Alexis
5 Cabello Camila
6 |Cooper  Bradley
7 |Depp Johnny
8 |DiCaprio Leonardo
g |Freeman Morgan
10 (Hanks Tom

11 |Johansson Scarlett
12 |Kidman  Nicole
13 Lawrence Jennifer
14 Longoria Ewa

15 Lopez Jennifer
16 |Pacino Al

17 |Penn Sean
18 |Portman  Natahe
19 Rodriguez Gina
20 | Swank Hilary

21

A

Vergara

B

Sofia

C D
M1 5P 2

| entered the grades for the students for this
question into Excel.

My Benchmark: “a score of 70% or higher...”
Seventy percent of a possible 13 points is 9.1,
so the first student’s grade of 9 did not meet
the benchmark.
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DATA, O1

Blanchett

Bledel

Cabello
Cooper

Depp

DiCaprio

Freeman

Hanlcs

Johansson

Kidman

Lawrence
Longoria

Lopez
Pacino
Penn
Portman

Eodriguez

Swank

21 |Vergara

Cate
Alexis
Camila
Bradley
Johnny

Leonardo

Morgan
Tom
Scarlett
Nicole
Jennifer
Eva
Jennifer
Al
Sean
Natalie
(Gina
Sofia

C D
M1 3P 2
13
9
12
13
6
9
12
13
1
13
9
12
7
13
10
12
11
13
9

12
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Lad
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| assign a 1 for a grade which equals or
exceeds the benchmark of 9.1 out of 13 points,
and a 0 for a grade which does not.



E22 v Je

A : c b | E To find the total of the grades which met the benchmark,
1 DATA, 01 M1 3P 2 click in the cell below the last student’s points.
2 13 13 Click on the X up on the top of the screen to bring up this
3 |Blanchett |Cate ) | O screen. Click on SUM and OK.
4 |Bledel Alexis 12 1
5 |Cabello Camila 13 1 Insert Function ? -
6 |Cooper  Bradley 6 0 _
- DEpp JDhI‘JIT_‘_.’ g 0 gearchfnra.functmh:.
e D‘icﬂ:prit} I eonardo 12 1 Iﬂg;gﬁﬂ&fdescnptmn of what you want to do and then o
g |Freeman :"-'[ngﬂ.ﬂ 13 1 Or select a category: | Most Recently Used e
10 |Hanks Tom ] 0 select a function:
11|Johansson Scarlett 13 1 N - |
12 |Kidman  Nicole 9 0 |/ ERAGE
13 Lawrence Jennifer 12 1 e
14 Longoria Ewva 7 0 Emﬁ "
15 Lopez Jennifer 13 1 SUM(number1,numberz,...)
16 |Pacino Al 10 1 Adds all the numbers in a range of cells.
17 Penn Sean 12 1
128 |Portman  MNatalie 11 1
9 RDdI‘igl.lEE Gina 13 : Help an this fundion v 0K Cancel
20 |Swank Hilary 9 0
21 |Vergara  Sofia 12 1
22 .l




E22

A B
1 DATA. 01
2
3 |Blanchett Cate
4 Bledel Alexis
5 |Cabello  Camila
6 |Cooper  Bradley
7 \Depp Johnmny
8 DiCaprio Leonardo
g |Freeman Morgan
10 Hanks Tom
11 Johansson Scarlett
12 |Kidman  Nicole
13 |Lawrence Jennifer
14 Longoria Ewva
15 |Lopez Jennifer
16 |Pacino Al
17 |Penn Sean
18 |Portman  Natalie
19 |Rodriguez  Gina
20 |Swank Hilary
21 |Vergara  Sofia
22

J

C D

M1 3P 2

13

e
Lad

In the space after Numberl, make sure it says E3
in this case, which 1s the cell which holds Cate’s 0
to E21, which is the cell which holds Sofia’s 1.

Function Arguments ? pd
SUIR
Number1 E3:E21| A | = 0100010101111 10 1)
Mumber2 + =

12

Adds all the numbers in a range of cells.

Numberl: numberl,number?,... are 1to 255 numbers to sum. Logical values and
text are ignored in cells, included if typed as arguments.

Formula result = 12

Help on this fundion ] 4 Cancel
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A

B

DATA, O1

Bledel
5 |Cabello
6 |Cooper
7 |Depp
8
g

DiCaprio

Freeman

10 Hanks

11 |Johansson

12 | Kidman

13 Lawrence
14 Longoria

15 |Lopez
16 |Pacmo
17 |Penn

18 Portman
19 |Rodriguez

20 |Swank
21 |Vergara
22

23

24

i
2
3 |Blanchett
4

Cate
Alexis
Camila
Bradley
Johnny
Leonardo
Morgan
Tom
Scarlett
Nicole
Jennifer
Eva
Jennifer
Al

Sean
Natalie
Gina
Sofia

C D
M1 3P 2
13
9
12
13
6
9
112
13
1
13
9
11
7
13
10
12
11
13
9

112

m
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Cad
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To find the percent of students who met the benchmark:

Type in the number of students below the sum. Then in
the next cell, E24 in this case, type in|=E22/E23

(The equals sign tells Excel that math is required.)



A = C D E

1 DATA, O1 M1 3P 2

2 13 13

3 |Blanchett Cate 9 0

4 |Bledel Alexis 12 1

5 Cabello Camila 13 1 . )
5 Cooper  Bradiey 6 0 So 63% of my students got a 70% or higher on this
7 Depp  Johmny 9 0 question. They did not meet the benchmark for this
8 DiCaprio Leonardo 12 1 problem which was 70% of the students.

g |Freeman Morgan 13 1

10 Hanks Tom 1 0

11 | Johansson Scarlett 13 1

12 Kidman  Nicole 9 0

13 Lawrence Jennifer 12 1

14 Longoria Eva 7 0

15 Lopez Jennifer 13 1

16 |Pacino Al 10 1

17 |Penn Sean 12 1

18 Portman  Natalie 11 1

19 Rodriguez Gina 13 1

20 | Swank Hilaty 0 0

21 |Vergara  Sofia 12 1

22 12

23 19

24 06316



I actually put all of the grades for an outcome onto one page...

A B C D E F G H | J K L M M O P Q R S T U W |
1 DATA M1 3P23Q1T183P33Q2T112M2 1a09 T15 T117 M3 2Q1 2Q2T111 M4 2P2 2P3 2Q3 T1 20
2 13 13 o6 5 10 10 8 15 10 5 8 10 1§ 10 10 10
3 Blanchett Cate 9 13 45 5 10 10 8 14 10 5 8 10 05 6 10 10
4 Bledel Alexis 12 13 | 5 5 10 8 7 10 0 5 7 0 25 6 0 10
5 Cabello Camila 13 12 5 4 8 5 g8 115 5 4 8 5 14 10 5 2
6 |Cooper  Bradley 6 12 6 4 8 6 8 5 2 4 8 2 135 7 2 0
7 \Depp Johnny 9 13 | 5 5 9 g g8 11 g 5 8 g8 155 10 8 10
8 DiCaprio Leonardo 12 13 (55 3 9 g 8 5 7 3 8 7 14 8 7 9
9 Freeman Morgan 13 13 45 5 10 8 7 4 9 5 7 9 165 9 9 9
10 |Hanlks Tom 1 12 55 0 10 9 8 8 9 0 8 9 13 6 9 9
11 |Johansson Scarlett 13 13 5 2 10 10 8 9 10 2 8 10 15 9 10 10
12 |Kidman  Nicole 9 13 6 2 10 10 8 5.5 9 2 8 9 125 10 9 8.5
13 |Lawrence Jennifer 12 0 6 5 10 g 8 105 95 5 8 9.5 14 & 95 10
14 |Longoria Eva 7 13 6 5 9 65 7 145 1 5 7 1 7 5 1 8
15 [Lopez Jennifer 13 12 45 5 6 9 6 13 6 5 6 6 10 95 6 6
16 |Pacino Al 10 12 45 5 8 g g8 135 8 5 8 8 17 10 8B 9.5
17 |Penn Sean 12 12 | 5 5 10 10 8 15 0 5 8 0 18 10 0 10
18 Portman  Natalie 11 13 6 0 9 10 7 1 7.5 0 7 7.5 18 10 75 &5
19 |Rodriguez Gina 13 13 2 3 10 9 8 1 8.5 3 8 8.5 18 10 85 7
20 | Swank Hilary g 13 6 5 10 75 0 1 5 5 0 5 17 9 5 5
21 |Vergara  Sofia 12 12 4 4 7 | 65 6 1 8.5 4 6 8.5 95 10 B85 65



and the 1’s and 0’s on another page.

A B C D E F G H | J K L M M O P Q R 5 T U V'
1 DATA, O1 M1 3P23Q1 TI8 3P3 3Q2TI12M21a09T15T117M3 201 2Q2T111 M4 2P2 2P3 2Q3 T1 20
2 13 13 O 5 10 10 8 15 10 5 8 10 18 10 10 10
3 |Blanchett Cate 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
4 Bledel Alexis 1 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1
5 Cabello Camila 1 1 1 1 1 0 1 1 1 1 1 1 0 0 1 0
6 Cooper Bradley 0 1 1 1 1 0 1 1 0 1 0 0 0 0 1 0
7 Depp  Johnny o 1 1 1 1 1 11 1 11 1 1 0 1 1
8 DiCaprio Leonardo 1 1 1 0 1 1 1 0 1 1 0 1 0 0 1 1
9 Freeman Morgan 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 1
10 |Hanks Tom 0 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1
11 | Johansso Scarlett 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1
12 |Kidman Nicole 0 1 1 0 1 1 0 1 1 1 0 1 1 1 1 1
13 |Lawrence Jennifer 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1
14 |Longoria Eva 0 1 1 1 1 0 1 0 0 1 1 1 1 0 0 1
15 Lopez Jennifer 1 1 1 1 0 1 1 1 1 1 0 1 0 0 0 0
16 |Pacino Al 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
17 | Penn Sean 1 1 1 1 0 1 1 1 1 0 1 1 0 0 1 1
18 Portman Natalie 1 1 1 0 1 1 1 1 1 1 1 1 1 0 1 1
19 |Rodriguez Gina 1 1 0 0 1 1 1 1 1 1 0 0 0 1 1 1
20 | Swank Hilary 0 1 1 1 1 1 0 1 1 1 1 0 0 1 1 0
21 Vergara Sofia 1 0 0 0 1 1 1 1 0 1 1 1 1 1 0 1
22 12717 717 "12 17 T 16 17 16 " 15 17 712 T s 11 10 "1s s
23 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19
24 0.63 0.89 0.89 0.63 0.89 0.84 0.89 0.84 0.79 0.89 0.63 0.79 0.58 0.53 0.79 0.79
25 M13P23Q1T18 3P3 3Q2T112M21a09T15T117M3 2Q1 2Q2T111 M4 2P2 2P3 2Q3 T1 20

Now | can see the results of each problem in each objective to carry them over into TK20.



An example from Test 1 #8

8. (6 pts) Find the standard deviation of the sample 1, 9, 6, 5, 8, 1 by hand — show your work. Round the standard

deviation to two decimal places.
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12 T17 T 17

19 19 10

0.63 0.89 0.89
M1 3P2 3Q1 T18

Results: Mean and Standard Deviation: 63% of the students passed this question on the Prep
Work, 89% on the Quiz, and 89% on the exam.

In my findings in the RESULT box in TK20, | can discuss my use of Prep Work guestions
which students do from reading the book before coming to class and how the in-class
discussion and quiz work help them understand the material enough to pass the benchmark on

the proctored exam.



2. Learn ways to interpret your data using basic statistics

I wanted to compare a question from this year’s students to students a year ago to see if
my improvements to the textbook and use of prep work helped with a particularly
difficult question type. | had the data in Excel so just copied the scores from each year.
This is a portion of the scores from an 18-point question.

T2 #12. Approximately 10% of all people are left-handed. Suppose 80 people from the
community are chosen at random. a. State the random variable. b. Argue that this is a
binomial experiment. Remember there are four parts. c. Find the probability that exactly
ten of the people are left-handed. d. Find the probability that at least 25 of the people
are left-handed.

The scores are from two independent samples, so | could perform a two-proportion z
test on the proportions of students who passed the question or a two-sample t test on the
scores.

Fall18 | Fall19
1 17
7.5 12
12.5 17
11 9
4.5 18
13 16
14 12
16 8.5
17.5 17
12 14
1.5 14
17 16
16.5 16
145 | 9.5
17.5 18
16 16
14.5 4
17 16




Two-Proportion z Test:

Last year, 58.46% of the students received at least 12.6 points which is a
70% or better on this question. This year the percent was 80%. Using a two-
proportion z test on my TI-84 calculator to test if these proportions are
significantly different, z = -2.6604 with a p-value of 0.0078. So there is
enough evidence to show that 80% this year is different from 58% last year.

Z=FFaFs &5k

EI;IIT CALC ==y c=Frop2 Tesk e

Liz—Jest. T 3. EEE4EITZS

31 2-SanreTest.. F=. 00875046611

4:2-SamrTTest.. Z 5 PR 51 -3545153545
il= Fls: F F

WD ProroTest Calculate Diai L=, 6923676923
cInterval.. n;;EE

The assumptions which need to be met or at least discussed:

1. Large enough samples — the number of successes and the number of fails for
each sample must be greater than 5.

2. Random samples to reduce bias — the samples should be good representations of *
your populations.




Wabbitemu
If you don’t have a TI-84 calculator to use, BuckeyeDude ~ Education * k% 26097 2
you can borrow one from me or another math
teacher, or you can get an emulator called

Wabbitemu for free at Google Play Store.

€ Everyone

Contains Ads

z emu create Te 1S e rapnin icula g n your Android device. Wa 2mu
up| he TI-73, TI-81, T1-82, TI-83, TI-83 Plus, T Plu er Edition, TI-84 Plus, T1-84 Plus Silve
Edition, TI-85, and TI Fa entent, Wabbitemu u ays have your trusty
alculator with you. Because Wabbitemu is an emulator, the calculator it creates exa like



To do the test, click on STAT

T t
—-SampeTest....
=SamrTTest...

Then arrow over to TESTS and click on 6:2-PropZTest

il e A EE Iil:

CNFiCA =]
HMM—IN'—'
.4

2-ProreTest....
Zlnterval..

Enter the number of students who passed the question in your first

c=FropsTesk
}1438 sample into x1, the total number of students in your first sample in n1,
nl:es .7
wPe 52 the number of students who passed the gquestion in your second
N ey o ez | SaMPle into x2, and the total number of students in your second
Calculate DOraw | sample in n2. Click on #p2 to get a two-sided test which is most often
used. And then click on Calculate.




Two Independent Samples t Test:
| could go back to the original scores instead of test for a significant change in
the grades. | copy and paste the data into SPSS.

Fall18

Fall19

Eile  Edit View Data Transform  Analze  Graphs  Utilities Extensions  Window  Help
|"_“—_'|_ ,D @H SE REEUI’tS 2 % e &I ( -_..1-.\ =
| " |_1——r] mll E 2 o o ﬁ ll .:%[ 4-\-:_,_) I\+/|
— Diescriptive Statistics P mm—— =
Bayesian Statistics b
& Scores @ Group Tables k var var var
106 16 2 Compare Means b Q Means..
107 12 2 :
General Linear Model b @ One-Sample T Test .
108 18 2 Generalized Linear Models b @ Independent-Samales T Test
109 18 2 Mixed Models b PEREEIE AT
110 g 2 B \ |:| Summary Independent-Samples T Test
Caorrelate
111 14 2 Regression - Eﬂaired—Samples T Test...
112 16 2 - One-Way ANOVA. ..
Loglinear b E_ne -
113 17 2 )
114 17 2 S '
Dimension Reduction k "Q-‘ Independent-Samples T Test >
115 18 2 \
Scale i j -
116 17 2 | Test Variable(s):
Monparametric Tests b & Scores
17 18 2
i 3
118 13 2 Forecasting =
119 16 2 =t '
120 14 2 Multiple Response b
121 14 2 % Simulation... Grouping Variable:
122 18 2 Quality Contral » |lGroup(1 2) |
123 12 2 ROC Curye...
124 14 P Spatial and Temporal Modeling...  * [ 0K ][ Paste ][ Beset][Cancel][ Help ]
125 18 2

1
7.5
12.5
11
4.5
13
14
16
17.5
12
1.5
17
16.5
14.5
17.5
16
14.5
17

17
12
17
9
18
16
12
8.5
17
14
14
16
16
9.5
18
16
4
16




Group Statistics | have handouts which explains how to input the data into SPSS

Stdl. Error and perform the test if anyone would like them.
Group 4 Mean Std. Deviation Mean
Scores 1 65 12.44 44499 Ralals
2 65 14.92 3.091 383

Independent Samples Test

Levene's Test for Equality of

Variances t-test for Equality of Means
95% Confidence Interval of the
Mean std. Erraor Difference
F Sig. i df Sig. (2-tailed) Difference Difference Lower Upper

Scores  Equalvariances B7T6 004 -3.674 128 .00o -2.4848 B77 -3.827 -1.148

assumed

Equal variances not -3.674 113.412 .0oo -2.488 B77 -3.829 -1.146

assumed

Equal variances not assumed, so t =-3.674 with a p-value of 0.000. The t is negative because
SPSS subtracts group one minus group two — so we know that the mean of group one is lower.

A very small p-value shows that we have significance. The level of significance is normally 0.05
and the p-value is smaller than that level.

The assumptions which need to be met or at least discussed:
1. Large enough samples — at least 25 in each sample.
2. Random samples to reduce bias — should be good representations of your populations.



