Tutorial 2

Objectives: you learn how to:

e work with data in the Session window

e summarize rows (individual cases) and columns (variables)

¢ combine and breakdown columns of data code, rank, and sort data

o standardize data from different variables in order to compare them view and print
data

CASE STUDY: EDUCATION — CLASS EVALUATION

You have just completed your first marking period as a social studies teacher. You entered your
students’ grades for the first three tests into a Minitab worksheet. Your principal, Ms. Taylor,
would like you to prepare a report about your students’ progress.

You want to compute each student’s average grade for the three exams. You could, of course,
add each student’s test grades in the third, fourth, and fifth columns of the appropriate row, di-
vide by three using a calculator, and then enter the results in a column. Instead, you can use a
single Minitab command to compute each student’s average test score.

o Start Minitab and open the MARKS.MTW worksheet. Locate this file in C:Program
Files’s MTBWIN / Student9

e Save this file in your Stat folder

o Create a variable called Averag in the variable text box in Calc/Calculator using the ex-
pression (C3+C4+C5)/3.

e You could do step 2 by selecting Calc/Row Statistics



Row Statistics x|

C3 Testl Statistic

Eé %zztg " Sum " Median
= Mean " Sum of squares
" Standard dewviation " N total
" Minimum " N nonmissing
" Maximum " N missing
" Range

Input variables:

| [—

Select | Store result in: |
Help | OK I Cancel |

Click inside the Input variable text box and select C3, C4 and C5.

Type RMEAN in Store result text box for row mean.

If you compare the entries in C6 and C7, you can see that the two methods produce the same
results.

Use the Row Statistics option to compute the median, RMEDIAN, of each row. Store the re-
sult in the Store result in the text box.

Save your worksheet in your Stat folder inside the

Document Write Uup: Include a snapshot of your worksheet and summarize some of
the highlights of the RMEAN and RMEDIAN results. When you write this summary, keep in
mind the information that is important to mention.

Document name: YI Tutorial2

NOTE: for a snapshot, press the Alt and Print Scrn keys at the same time. Open Paint
from Accessories (Start/Programs) to paste the snapshot. Select and copy (Ctrl ¢) only the
information needed. Paste your cropped snapshot in your document.

COMBINING DATA WITH THE STACK OPTION

Your principal, Ms. Taylor, has asked you to include statistical information for all three tests
in your report. Minitab lets you combine data from several columns into a single column by
stacking them on top of each other. This method creates a new variable that consist of data
from all the selected columns.



Choose Manip > Stack / Unstack > Stack Columns

In the Stack the following columns text box select C3-C5

Type Total in the Store results in text box.

Type Test in the Store subscripts in text box. Press OK. Notice how all the grades are
stacked on top of one another, in other words, all three columns are listed in a single ver-
tical column. Note, too that the subscript identifies the test from which each grade origi-

nated.
x
C1 Ta=t Ham Stack the following columns:
2 First _ "
e Te=tl Te=t1l-Te=t3 _J
Z4 Te=st?
Z5 Te=t3
Ch Average
Z7 EMEAH
Za FMEDIAN ;I
Store the stacked data in: ITDtal
Select Store subscripts in:  [Test [Optional]
Help oK Cancel

c1-T c2-T C3 c4 Cc5 C6 c7 Cc8 co Cc10 c1’

+ Last Nam First Testl Test2 Testd Average | RMEAN |RMEDIAN | Total Test

6 GIGLIOTTI, | ANDEEW 8 04 50| 74.0000 | 74.0000 78 78 1
7 GOLDBERG, | JOMATHAN 08 [ 04| D6.666T | D6 66T 03 ] 1
8 GREEN, JENMIFER. 02 o1 99| 94.0000 | 84.0000 02 02 1
9 KENMNEDY, EEVIN 7l 73 62| 703333 703333 71 71 1
10 LEE, SANG 64 63 o7 | TA.3333 | Y3333 63 64 1
11 MCCLURE, IWMARK 409 79 43| 57.0000 | 57.0000 49 49 1
12 MEZSINA, STEVEMN 94 03 05| 94.0000| 84.0000 04 04 1

Choose Calc > Column Statistics to open the Column Statistics dialog box, which contains
the selections you made before.

Click inside the Input Variable text box and highlight your selection, Mean and Std Dev.

Double-click Total to enter it in the Input Variable text box.



Column Statistics x|

3 Testl Statistic
4 Te=st? .
C5  Test3 ® " Median
Ch Average i+ Mean " Sum of squares
Eg Eﬁgﬁbllﬁﬂ " Standard deviation " M total
(g Total " Minimum " N nonmissing
cin Test " Maximum " N missing
" Range

Input variable: ||

Store resultin: | (Optional)

select |

Help | Ok Cancel

Type MeanTest in the Store results in text box and the press enter.

Column Statistics il EMINITAB - Tutorial2x.MP]1

Eile Edit Manip Calc Stat Graph Edtor Wwindow Help

e

Statistic

@ S off cETGE
r .Standard it ' Ntotal TWorksheet size: 100000 cell
" Minimum " N nonmissing Column Mean
© Maximum " N missing Mean of Toral = 78.569
¢ Range

Input variable: ITotal

Store result in: |HeanTest [Optional)
Select | A I
C1-T C2.T c3 Cc4
Help | OK I Cancel + Last Mam First Testl Test2
6 GIGLIOTTI, | ANDREW 78 %
7 GOLDBERG, | JONATHAN 98 0t
8 GREEN, JENNIFER 92 9

Document Write up: Include a snapshot of your worksheet and summarize some of

the highlights of the MeanTest results. When you write this summary, keep in mind the infor-
mation that is important to mention.



The school district where you work uses the letter grades A, B, C, D and F, based on a four-
point scale in which 4 = A thru 0 = F. To compute the students’ grades, you need to create a
new variable based on grade intervals and translate the existing grades to the four point-scale.
You want to code grades falling in the interval of 90 to 100 as a 4 (A), grades of 80 to 89 as a
3 (B), grades of 70 to 79 as a 2 (C), grades of 60 to 69 as a 1 (D), and grades 59 and below as
a0 (F).

Code the students’ average:

Choose Manip > Code > Numeric to Numeric

Click inside the Code data form columns and select RMEAN.
Type GRADE in Into columns

In the Original values text boxes, enter the grades breakdown
In the New text boxes, enter the code value.

Press OK
x
El HeonTest Code data from columns:

|RMEAN
Into columns:
|GRADE

Original values [eq, 1:4 12]: New:
|g5.45:100 |4
|79.45:89 44 E]
|69.45:79.44 |2
|59.45:69.44 |1
|49.45):59. 44 jo

Select | | |
Help | (1] I Cancel |

By scanning the GRADE column, you can quickly determine which students are doing well
and which ones need help.

Save your project and worksheet.

Document Write Uup: Include a snapshot of your worksheet and summarize some of
the highlights of the GRADE column.
Save your document before continuing.




Ms. Taylor ask you to rank your students’ average exam scores in numerical order so she can
see how each student’s performance compares to the rest of the class’s. Minitab ranks the
data listed in any column by assigning a value of 1 to the lowest score, 2 to the second low-
est, and so on. The top student is ranked number 24 because this is the total number of stu-
dents in the class.

Manip > Rank

Double-click RMEAN to enter it in the Rank data in text box.
Type RANK in the Store ranks in text box.

Rank x|
Z3 Testl
4 Test? .
CE Te=t 3 Rank data in: |RMEAN
Ch Average
Eg Eﬁ%ﬁ?gu Store ranks in: |Rank
Z9 Total
10 Te=t
Z11 GRADE
select |
Help | 0K Cancel




Ms. Taylor also wants you to create and print a list of the students ordered by their mean
score.

Before you sort data, it’s a good idea to save it just in case your data get mixed up.
File > Save Worksheet As
Type 2Marks

Now you are ready to sort your data by mean test score.

Choose Manip > Sort

o Highlight all the columns in the list box except Test and TOTAL. (Remember to press
Ctrl while you click the individual column names)

e You don’t want to sort these two columns because they contain information about all of
the exams for al the students, not a particular row or student.
e Click Select to display the columns in the Sort column(s) text box.

e You need to specify where you want Minitab to store the sorted data. In this case, ptu
them in the same location they currently occupy.

e Click the Store sorted column(s) in text box
e Select the same columns, you selected in the Sort column(s) text box and in the same

order.

Now tell Minitab to use the student’s average on the three exams, RMEAN variable, as the
sort criterion:

o Click the first Sort by column text box
e Select RMEAN to enter it in the first Sort by column text box

e Click Descending to sort the students’ average grade in descending order



Your Sort dialog should look like this

sort X

C1 La=t Nam Sort column(s]:

c2  Eirst 'Last Nam'-RMEDIAN GRADE Rank 5|

4 Te=st?

5 Te=t3

Ch Average ;I

7 FMEAN

Eg ?EEE{AH Store sorted column|s] in:

10 Te=t ' _ .

c11 CRADE La=zt Ham' -RMEDIAN GRADE Ranld _J

C1z2 Fanl
Sort by column: |[EHELN ¥ Descending
Sort by column: | [ Descending
Sort by column: | I Descending

select | Sort by column: | I Descending
Help | 0K Cancel
e Click ok

The students’ data are ordered according to their mean scores. You now have a summary of
your class’s performance. Since your worksheet is sorted, you can quickly see which students
are not doing well.

=
C1-T s} c3 c4 c5 Cc6 c7 Cc8 co c10 c11 c12
Last MNam First Testl Test Test3 Average | RMEAN | RMEDIAN | Taotal Test GRADE Rank
SHEPPARD, KATHLEEM 04 o7 100 97.0000| 97.0000 97 ) 1 4 1.0
GOLDBERG, | JONATHAN o8 o8 94| DA.66ET | 966667 98 99 1 4 30
GREEN, JENMIFEE. 02 91 00 94.0000 | 94.0000 92 59 1 4 s
MEZZINA, STEVEM 04 03 95| 94.0000| 94.0000 94 70 1 4 s
NORRAN, BARBARA 99 95 84| 9DL6A667 | D2A6GT 95 48 1 4 0.0
PIERZON, RICHARD 100 i 100 92.3333| 023333 oo 78 1 4 18.0
BENZON, MELIZEA o9 86 83| 80.3333| 80.3333 Eidi 08 1 3 18.0
ADAMS, JANMES 72 03 93| 8A.0000| &6.0000 93 92 1 3 17.0
SCOTT, MICHAEL 8l 75 100 85.3333| 853333 i1 it 1 3 16.0
PATEL, HIMA o0 100 62| 84.0000| =4.0000 90 G4 1 3 15.0

Document Write up: Include a snapshot of your worksheet and summarize some of the
highlights of the sorted data.



Separating Data with Unstack

Ms. Taylor would like a separate listing of all the grades that fall within each of the ranges you
specified earlier with the Code Numeric to Numeric feature. Just as you were able to combine
several columns into a single column with the Stack option, Minitab lets you take a single col-
umn and break it into several new columns, according to criteria you specify.

In this section, you unstuck RMEAN into five columns, C11 thru C15.
You put all grades within the range 0 to 59 in the first column, C14, all grades from 60 to 69 in
the second column, C15, and so on, using the GRADE data.

e Choose Manip > Stack/Unstack > Unstack one column
e Double-click RMEAN to enter it as the variable to unstuck in the Unstack the data in text

box

e Type in Store the unstuck data in text box: C13-C17
e Double click GRADE to enter it in the Using subscripts in text box

x
C1 La=st Ham Unstack the data in: IRHEAN
[ovr) First
c3 Testl
SE %Zi'{% Store the unstacked data in:
CE A
C7  RMEAN C13-C17 =
C8 RMEDIAN
c9 Total
c1a Test
c11 GRADE
c12 Ranl LI
Select | Using subscripts in: |GRADE]
Help | 0K | Canrel |
c11 c12 c13 c14 c15 c16 cI17 ci8
GRADE Ranlk
4 4.0 57.0000 A9 3333 | TE. 3333 89,3333 a7.0000
4 23.0 S2.6667 69,3333 | Ta.3333 a6.0000 06,6667
4 1.5 50.0000 a7 6667 | 74.0000 55.3333 24 0000
4 1.5 74.0000 a4.0000 o4.0000
4 20.0 71.3333 836667 02 6667
4 9.0 703333 80.3333 023333
i 121N

Document Write UP: Include a snapshot of your worksheet and summarize some of the

highlights of the Unstacked data.



Standardizing Data

Select Calc > Standardize

Standardize

c3 Testl
C4 Test?
chs Test3
Ca Average
c7 RMEAN
ca RMEDIAN
ca Total
cin Test
c11 GRADE
c1z Rank
C13

C14

c1e

Cle

c17

Input column(s):

Testl-Test3

Store results in:

STD1 STD2 STD3

' Subtract mean and divide by std. dev.

¢ Subtract mean
" Divide by std. dev.

" Subtract |D.D and divide by |1.D

" Make range from [-1 .0 to |10

[ o ]

Cancel

lix]
File Edit Manip Calc Skat Graph Edtor  Window Help
=(a] &l s=lel] o] EEhale] ¥ B o BelE Sl sl
=10
=1ofx]

4

c10 c11 c13 c14 c15 C16 c17 c18 c19

1 Test GRADE 5TD1 STD2

1 1 4 57.0000| 693333 783333 | 80.3333| 07.0000| 0.8062¢ | 1.18275

2 1 4 52.6667 | 60.3333| T6.3333| 86.0000 | D6.6667| 1.15333| 1.25805

3 1 4 50.0000| 67.6667 | 740000 | 853333 04.0000| 076822 0.73008

4 1 4 74.0000 | 84.0000 | 94.0000) 089626 088157

5 1 4 713333 | B36667 | 026667 121635 103216

6 1 4 703333 | 803333 023333 1.28037 -0.32314

7 1 3 121635 | 035451

8 1 3 -0.51215| 0.88157

9 1 3 0.06402 | -0.47373

10 1 3 0.64018 | 140864 | -

11 1 3 070420 | -0.02196

12 1 3 -0.19206 | -0.17255

13 1 2 -0.44813 | -0.17255

14 1 2 -1.02430 | -1.00079

15 1 2 -0.12804 | 095687 | -

16 1 2 051215 | 088157 -

17 1 2 0.19206 | -0.17255 | -

18 1 2 -0.57617 | -0.24784 | -

19 1 1 -1.34430 | -1.67844

20 1 1 -0.06402 | -0.92550 | -

21 1 1 -1.34430 | -1.60315

22 1 o -1.98457 | -0.17255
— f o nnena | aenen
|Current Worksheek: MARKSx, MTW. 508 Pr

The standardized scores allow you to easily determine how each student performed on each
test, relative to the class.

Write a short paragraph identifying trends in students’ performance by looking at the data.
Explain how you use these data

In your final conclusions, include a short description of what each column represents, how
the data are laid out, what piece of information is best suited for your conclusion and what
information would you like to be included in this worksheet.



