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Tutorial 1. Software operation and basic concepts
Welcome!

e Winsteps software installation and operation

e Basic measurement and Rasch concepts

e Simple dichotomous analysis

e Constructing data files
This lesson includes a quick run-through of the operation of the computer program, Winsteps. If you run
into difficulties, please ask questions and get guidance on the Discussion Forum. No question is too
“dumb”! http://www.winsteps.com/forum
I am also including important aspects of theory and practice, so please go through the material
carefully. Think of yourself as the star of this movie. You are reading the script, and I am the director. [
can point you in the right direction, but it is up to you to win the Oscar!
Unfamiliar words? Rasch measurement has its own technical words. Please see the explanations at

http://www.winsteps.com/winman/glossary.htm
You can click on the blue links to access the Internet.

A. Introductory Video

Please view a few minutes of a movie introduction to
Rasch and Winsteps by “yours truly” ...
it is 50MB so may take a few minutes to download ...
http://www.winsteps.com/a/intro.wmv
This is a big file. Add it to your Media Player playlist.
Or you may need to use a free download manager such as
FDM Lite

This movie was originally requested by the energetic
Rasch folks in Hong Kong - a great idea!

The movie contains slides, separately viewable at
http://www.winsteps.com/a/slides.htm

B. Winsteps Software Installation

If you have the current version of Winsteps, then you
only need the Course data-files. Please download them

from: Winsteps
time-limited

http://www.winsteps.com/a/course-data.zip

Please download and run WinstepsPasswordInstall.exe x|

Do you want to run or save this file?

Name: wWinstepsTim itedInstall.exe

Type: Application, 12.7

From: vaww.winsteps.com

Run Save

- While files from the Internet can be useful. this file type can potentially
‘\ﬂ harm your computer. If you do not rust the source, do not run or save this
- software. What's the risk?
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Save the installation file, WinstepsPasswordInstall.exe to
your desktop. Double-click on it if you need to re-install
this software. You can delete it when you have installed
Winsteps.

EY 2ix
Savein: [ (& Desktop = @@ -
[l winsteps

5 My Computar
E

v
Iy Network Places
Facets

| Save |
=1 Cancel 1
8. | To install Winsteps, =
113 ’9 o
Run” the downloaded file, W rioed Complete

or double-click on the WinstepsPasswordInstall.exe on
your desktop.

... tepsTimeLimitedInstall.exe from www.winsteps.com

12.1MB in 6§ min 12 sec
CiY . WinstepsTimeLimitedInstall exe
33.3KB/Sec

o when download completes

Run I Open Folder | Close I

Downlodded:
Download g
Transfer rate:

[~ Close this dialo:

The installation screen for Winsteps displays. The
installation password is (copy-and-paste) in your purchase
receipt:

Then click on Next

28 winsteps-time-limited Setup >

| Installation Password I wl
=

Please type the installation password into the box below and click Next to
nnnnnnn

Mo need to uninstall previous versions of Winsteps-time-limited

Installation Password

(=]

Next > I

cancel |

10.

Please install Winsteps in
C:\Winsteps

or the folder of your choice
Then click on Next

E® Winsteps-time-fimited Setup

Installation Folder
Where would you like Winsteps-time-limited to be installed?

3

Winsteps-time-limited will be installed in the folder/directory shown in the box
below.To install in a different folder. type in the new path or click Change to
select another folder.

Click Nextto continue.

Install Winsteps-time-limited to

CA\Winsteps-time-limited

Change |

< Back Cencel |

11.

Click on Next until the Installation is finished. Click on
Finish to launch Winsteps for the first time.

If you run into difficulties during the installation, please
refer to http://www.winsteps.com/problems.htm

% ‘Winsteps-time-himited Setup il

Installation Successful
The Winsteps-time-limited 3.65.1 installation is
complete. ltwill now launch, to test that it is properly.
installed

Test it with the Knox Cube Test data

Winsteps Welcome box: click on Nao.

File menu: Open file

Examlly

Report oyiput file: Press Enter

Extra Spedifications: Press Enter

Use the Tablds menu to see the analysis output.
MNow click Finish gelow.

< Back Cancel I

12.

You can also launch Winsteps at any time by double-
clicking the short-cut on your desktop.

Or by dragging your control file onto the icon.

Winsteps
time-limited



http://www.winsteps.com/problems.htm

13. C. Running the Winsteps Program
14. | The main Winsteps window displays.
. . Edit Diagnosis OutputTables OufputFiles Batch Help Specification Plots
At the top of the screen is the Winsteps menu bar. x|
Welcome to Winsteps!
. . . YWould like hel i lysis?
In a dialog box, Winsteps asks if we want to enter the eulyou ke help Seing up yaur anysis
<« 99 . . Contral + Import from Text-File N Hel
Setup procedure . YGS, WwW¢E Want tO thlS tlme‘ SO Data Setup Excel, SAS, Instructions o ep
. Procedure SPSS, STATA
Click on Control + Data Setup Procedure I~ Don't ask again
15. | The Winsteps “Control File Set-Up” screen displays. This | S& v : e
. . . Winsteps Control File Set-Up e a —
is one of the many ways of constructing your Winsteps e [ _ s
control and data files. i et e
w:::mm:“ ’ mm:;:::.n::r-:: : [72 UDECIM= decimal plases
“"”““""“"‘0'— ooocs:,\.u:;m ] .E':EEI-‘:‘:.‘
We will use a different way, but this is the easiest one to get ey e = I e e
started for simple analyses. \
We’ll look at one of the example data files. Please
click on Files
Other specifications in control file: | "<
=l
Ly o
16. | Click on Read control (and data) file
Read control (and data) file
Read or replace data
il dld a r exisung da
d data after existing data
17. | The directory listing of ¢:\Winsteps-time-limited\examples
displays. This contains the standard Winsteps examples.
(13 2
They begin “exam...”. Lackin. [ warpis T emciE
, . oot Deamoi Ehoase
The first data file 1s Bond4.xls. It is an example from the Qomsiior  Qeomieoe  Goowm
book by Bond & Fox “Applying the Rasch Model”. They B Bommianet  [Spmionsr
begin “Bond&Fox”. I'’ll call this book B&F. Do Domen Do
[Flexamizbatbat  [Z) exami7r.txt [Flwinbatchbat.bat
exam12cmdmd %examll'.'s.nt [Fwinbatchcmd. cmd
. %) examizhi, txt =) example0. txt
Chck on examl'txt %examlﬂn.nt I%jexamsubs‘bct
exam1Zloe.xls 2] ket bt
If you only see “examl”, but want to see “examl.txt” | 3
please tell Windows to display suffixes. See Error! Renmne:  [oanin =l b o
Files of type: [ Fies 7 =] Cancel

Reference source not found.. Appendix 1 toward the end of
this document.
Click on Open

I~ Open as read-ornly




18.

The Winsteps Control File Set-Up screen displays, now
populated with the information from exam1.txt

The top part of the screen (inside the blue box) contains the
control instructions - you can see there are 11 control
variables displayed. We tell the Set-Up screen how many
rows and columns there are so that the input spreadsheet is
the correct size.

The lower part of the screen (inside the red box) contains
the person and item information and the responses.

At the bottom of the screen (light blue box) are additional
control variables. Winsteps has about 150 control
variables. So you will often have variables to enter here.

I €\ Winsteps-time-Enited  exanples | exami.txt
Fes EOE Winsteps Hep

) = & UIMEAN= Setitem mean
TITLE = Report title is JkKNOX CUBE TEST © UPMEAN= Set prrson muan.

ol

WTEM= A dota column is . [TAP [0
ITEM1 = First itom calumn (11 |1 USCALE = Units per Ingit
oms: [18 [z

XWIDE = columns por respanse |1
CODES = Valid codes (72

PERSON- A dofl rowis a [KID
NAME = First person labl] colera |1
HAMELEN- Person loflel length 9

UMEAN = Mean of items

UDECIM* decimal places

Number of dta r
o Labeks:
Enter/Ei
Refrosh | Dala enlry ¢a e Soan data |G |l | Frati & pastial
Cain Disglay| direction: & |ows snilcolumns | forcodes | CLFILE- | KEVI= | coodISGROUPS= | 350
C ;1 234567 885 1712792714715 1617 18 19720 21 2223 24 25 26 27 28 20 20 31 22 13 34
UL UL L]

Number of dotofobumis |73

El
El
|

scccccsccccccc]E
socococcocococg
sccococcococoag,

r specifications in control file:

EXAN1 ., TXT

19.

Examl.txt is the Knox Cube Test discussed in Wright &
Stone’s book “Best Test Design” (1979), available from
http://www.rasch.org/btd.htm - It is a screening test
designed by Dr. Howard Knox on Ellis Island in New York
harbor. It assesses attention span and short-term memory.
Dr. Knox tapped out patterns on 4 blocks and the newly
arrived immigrants were signaled to repeat the tapping
patterns. There is more information at:

Hold down shift key and please click on
www.rasch.org/rmt/rmt133j.htm - to open the webpage in a
new window. “www’" hyperlinks may not always work from
this PDF file. If necessary, copy-and-paste the link into
your Internet browser..

Enox'™s Figure 2. The cule

imitation tcest

20.

Let’s see what Winsteps needs to know about your data.
First off is “TITLE=". The Winsteps control variables are
identified as a word followed by =. Here the “TITLE="1s
“KNOX CUBE TEST”. This will appear on the top line of
each report output Table.

TITLE= Feporttitle is IKNDX CUBE TEST

21.

Let’s personalize this a tiny bit.
Type your name into the Title box

Winsteps Control Fi

TITLE= Reparttite is IKNOX CUBE TES

- Mike's Analysig]

22.

Look down at the data spreadsheet.

The person identifying information is in columns 1 to 9.
These are highlighted with the blue stripe. In column 9 is
M or F. This is the person-gender indicator.

The item responses are in columns 11 to 28. There are 18
items they are indicated by the green stripe.

The observations are “1” for success and “0” for failure in
repeating Dr. Knox’s tapping pattern.

“Observation” = “a response by a person to an item”

— b
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23.

To see the item label,

Position the mouse pointer on the green stripe line between
columns 11 and 12

Hold down the left mouse-button

Drag to the right »

The label for the first item is “1-4”. This means “Tap on
the top of cube 1 and then tap cube 4.”

10 12

24.

To restore the look of the spreadsheet
Click on “Refresh Data Display”

‘ Refresh D

Data Didjpay | di

| Calumn- |1 |?ﬁ

25.

The members of our person sample are called “KID”,
meaning “child”. The control variable name is PERSON=.
The location of the person identifying label in the data
spreadsheet is controlled by NAME1= and
NAMELEN(GTH)=.

Variable names can be abbreviated or lengthened and can
be upper or lower or mixed case: PERSON=, PERS=,
person=, Person=, etc.

FERSON= A data row is a
MARET = First persan label calumn
MNAMELEM= Fersan label length

KID

ooy —

26.

Let’s experiment,

change NAMEI= from 1 to 10 and
change NAMELEN= from 9 to 15
click on “Refresh Data Display”

NAMET=

First person label column m

MNAMELEN= Fersan label length

27.

The blue person identifying stripe now overlaps the green
item response stripe. This is valid. It can be helpful to
include the responses in the person label, so that the
responses always appear when the persons are reported.

—

e g | J L )\

Column: |1 12)3

Person

tem Mo

0111213 14

J10011 1213 )14[ 15{ 16 17| 18| 18 2021 | 22| 23 24| 2

Label

-

1 Adam M

2 Anne F
1 Lol s

128 4 ]a e |7
T =] 0 1] 2] 3 1
T
T
T

= = =|— =

1
1
I
I
1

- = ==
- — o| |
- = ==
=S = ==
= = ==

o> = ===

28.

Reset to the original values:
change NAME1= from 10 to 1 and
change NAMELEN= from 15 to 9
click on “Refresh Data Display”

MAKET=
MNAMELEM= Ferson lakbel length

—_

First person label column

[w)

29.

The control variables for the items are

ITEM= for the name give to the items

ITEM 1= for the first item response column in the
spreadsheet

NI= for the number of items in the test or instrument.

[TEW= A data column is a

TAF

ITER1 = Firstitern colurmn |11

18

M= Mumber of tems

30.

To find out more about the control variables,
on the menu bar, click on Help

when the Help screen displays,

click on Contents

ES Winsteps Control and Data

Files Edit ‘Winsteps Help

TITLE= Reptr — -
" g )

TAY

= -

Fl=Firstp Conterts | Index | §earch| Favorites |
MNAMELEM= |

Print  Options
Con
winc
This int
can be
constr

[ Tit1e

ML [7] contzol varisble Index

[2] control verisble Tndex by
Control variables from Spe:
[2] cutpur Table Index

=

MNurnb




31.

Winsteps Help for the Control and data file setup window
displays.

Let’s find out about the control variable about which we
need more information.

In the left-hand panel, click on “Control Variables”

&7 WINSTEPS Help

-
Rl ek Foad

B

Cortents

. ||| Select "Setup Procedure” on Winsteps start

Control and data file setup window

This interface simplifies setting up Winsteps control and data files. It can be used for ent
orfor the h

This displays the Control File Set-Up screen

32.

Scroll down the left-hand panel

Click on ITEM1=

The Help information for ITEM 1= displays. The Help
information for each control variable includes a definition
and examples of its use.

Notice the Search tab in the left-hand panel. Questions and
suggestions from Winsteps users are constantly improving
the Winsteps Help. You will find that Help contains a
wealth of information, but you may need so “search” for it.

The information in the Help file is more current than in the
Winsteps User Manual which you will find in
c:\winsteps-time-limited\winsteps.pdf

[Prosteesnes

8. 28

Home Pt
s e () lprt——]
|

43
aptons
ITEM1= column number of first response = (required)
Jecifies the column position where the raspos
iring begins i w record formatted by
ntifi

ng begins in your data file record. o

If you have the
one column

oice, put the person-ides ‘each record, and then the item re

Ertor messages tegading ITEW1= may be because your control fils is not in "Text with

s easy to miscount the ITEM1= column. Scroll to the top of the Winsteps screel

33.

Close Help:
Click on

34.

Back on the Winsteps setup screen,

XWIDE= defines how many columns there are per
response. Use 1 column whenever possible as we do in
examl.txt

CODES= contains the valid observations “0” and “1” for
this dataset. Any other values in the data, such as “X”
would be treated as missing data and ignored.

If you are not sure what codes are in your data file, then
click on Scan data for codes
Experiment by blanking out the CODES= value and
clicking on the green button.

#WIDE= columns per response I1

CODES="alid codes Ic'l

Scan data

35.

Click on the green button Item Labels Enter/Edit

ITEM= A data column is a
ITEM1= First item column
NI= Mumber of ltems

YIDE = columns per response

CODES=Valid codes

I 0 UIME{/

| 1 USCA

I 2 UDEC
em Lahels:
Enter/Edit




36. | This Window lets you enter the item label information. 1-4 e
(13 2
means “tap onto cube 1 and then onto cube 4”. As you look N = ot of e 15 R
down the list you can see that the tapping patterns become —
. umber,
longer and more complicated. i B VA
2 2-3
3 1-2-4
Click on Item Labels OK to close the Window. s
5 3-4-1
37. | Let’s now do a Rasch analysis. = CANIISTERS \cxmpl SRR R
; . Fies FHN vy Hel
On the Setup menu bar, click on Winsteps fes STI Winsteps Tgp _
. _ Save coniuw ith data file and exit to Winsteps Analysis |
We changed the Title Y Save control file without data and exit to Winstens
Click on Save control with data file and exit to Winsteps
Analysis
11
38. | On the “Save” screen, sM,‘a, SR -
Type in a new file name. It can be whatever you like, I'm Blroioumedats - Gomastut it
calling mine “mikes1.txt” s bl A
. 2| Bond&FoxChapter 5. bxt =) examb.txt examihi.txt
Click on Save ety Qo g
) BondaFoxChapter7.bxt 2] exam.txt [FlexamianT bat
e Do o
Notice that the suffix is “.txt”. All Winsteps control and iy Jomem e
. . 2] exama. et 2] exam10c,tut ) exam14dt. txt
data files are standard text files with line-feeds. They < 2
can be edited and created with Word, NotePad, WordPad ferare. (i [ ]
[T Saveastype Al Fies () =] Cancel
and many other programs.
Vi
39. | The Winsteps Set-up procedure confirms that it saved your | | EEmS R x|
control and data file, and asks if you want to analyze these: | Ridicantmland datafite to:
Click on Yes
40. | The Winsteps analysis screen displays again.
The analysis is now identified (arrowed) as being of WINSTEPS USkgion 3.67.1 Dec 21 0:15 2008
« . . . WINSTEPS expikes on 3/1/2009
mikes1.txt (or your choice of file name). Current Directoky: C:\Winsteps-time-limited\examples\
And the “Name of control file” (red box) has been set to I..Nama.ns control f£ila:
. . . . . C:\lWinst -time-limitedy les\mikes!.txt
“c:\Winsteps-time-limited\examples\mikes1.txt”. insteps” tine 1inited\examples\wikes)  txt)
Report output file name (or press Enter for temporary f
41. | Let’s see what our Control and Data file looks like

internally ....
Click on the Winsteps Edit menu,
Click on Edit Control File= ...

£ mikes1.bxt

Ribonosis  QutputTables OutputFiles Batch Help Spec
Edit Cortrol File =C:\Winsteps-timeimited \examples\mikes 1. bt
Edit/create new control file from=C:\Winsteps-time-imited \EXAMPI




42. | The Control and Data file displays in a NotePad window. It
is a text file. You can change it with WordPad, Word, etc.
We need to display in Courier New, with a reasonably
small font. If NotePad does not do this, see 184. Appendix i A —
5.
1 2 valid codew in date ==__:H- S
The top section (blue box) contains the control variables. S
They are “variable = value”. You will recognize many of o sz 10
them, for instance TITLE=. The control variables end with ¢ repoctas secimal 51
&END - but do notice that there is no identification of the -
number of persons or cases. In the Control file, you do
not need to tell Winsteps how many persons there are.
Winsteps discovers that for itself!
Then come the item labels (green box) with one item label
per line in the same order as the columns of item responses.
You will recognize that the first item is “1-4”.
The item labels end with END LABELS (or END
NAMES)
Then comes the data (red box). Each line has a person
identification label, e.g., Anne, and a string of responses,
“1100...”
43. | Oops! .If you see that the item responses don’t line up END LAY hot in columns
neatly in columns, then please set the font to Courier New, inge 111111111:)(:}:-(:}:-10;}:-(:}:-&%
with a small font-size. For assistance, see 184. Appendix 5. | Barbara 00100100000000
Bert [ 0101 100000000
Betty F 111 1000000000
Blaise 111111111 100000
Brenda 111111 100000000
Britton F 111 11000000000
Carol 001 01 OOOOOOOO0
44. | That’s enough for the moment, so close this NotePad > i
window.
45. | Back to the Winsteps analysis again. A
Winsteps is asking for the “Report output file name”. WINSTEPS Ukgion 3.67.1 Dec 21 0:15 2008
WINSTEPS expikgs on 3/1/2009

Press Enter (blue arrow) for a temporary file name.
You can always “Save As” temporary files to make them
permanent, if you want to keep them.

Current Directoky:

C:\Winsteps-time-limited\examplesy

e nf contral fila.
IC:\Ninsteps-time-limited\examples\mikesl.txq

Rerort output file name (or press Enter for temporary f




46. | Winsteps asks for “Extra specifications”. These are extra T

control instructions. We don’t have any, so WINSTEPS Uersion 3.67.1 Dec 21 ©:15 2008
WINSTEPS expires on 3/1/2009

Press Enter Current Directory: C:\Winsteps-time-limited\examplesy
Name of control file:
C:\Winsteps-time-limited\examples\mikesl.txt
Report output file name (or press Enter for temporary file
Extra specifications (if any). Press Enter to analyze:

47. | If you don’t want to use the Enter key, then you can et
click on File i
click on Enter it

48. | The Winsteps analysis starts. CUtsposramp1seikes] it
Gl‘eel’l bOX: the COntrOl and data ﬁle ls processed (green Report output file name (or press Enter for temporary file, Ctr1+0 for Dialog Box):
box). The first data record is displayed. This is useful for cxtrs opeifications (if ang). Press Enter to smlze
Verlfylng that the data‘ ls CorreCtly lald Out' Temporary Workfile Directory: C:\DOCUHE™1\Mike\LOCALS™1\Tempy
/\P = Stal't Of peI'SOI’l label Input in process:

. Input Data Record:

A = start of item responses
"N = end of item responses e —
The number Of data I'GCOI'dS lS repOI'ted. Here lt IS “35 KID -Control: \Winsteps\examples\mikes!. txt Output: ‘\examples\ZOUS24WS.TXT
Records input.” Wright & Stone called the children in their e e

. . 4.91 -3.5264
sample, “kids”, and there were 35 of them. All is well. cm e
Red box: Winsteps starts making its initial estimates (red oz -
box).

49. | The estimation process continues (red box). Each |
“iteration” is one pass through the data file. After each !
pass, the current set of Rasch measure estimates is :
improved. This continues until the improvement has |
become negligible. The estimation process has A —— !
“converged”' IStandardized Residuals H{®,1) HMean: -.081 S.D.: .83
When estimation ceases, the fit statistics are computed P — T

. . SCORE COUNT MEASURE ERROR THNS 2STD  OMNS! 281D
(green boxes). The fit statistics report how well the data o Cem i o S M Sh M T
: Réﬁl: RMSE 1-.18 RIJJ.;IJ 1.58 -SEPRRRTi[IN 1.34 -I(IIJ IiELIRHiLITV ﬁhl
Correspond tO the measure eStlmateS. TAPS 18 INPUT 18 MEASURED INFIT OUTFIT :
The results of the analysis are summarized and reported in o St S S I -
th bl b U 11 t t h REAL RMSE .77 ADJ.SD 3.39 SEPARATION 4.41 TAP RELIABILITY .95]
e blue box. Usually we want to see much more —
information than iS reported here_ Mgggﬁls’:sn:unstructed: use “Diagnosis™ and "Output Tables" menus
50. | Of course, Winsteps outputs lots of numbers. Let’s take a I

quick look at a couple of Tables.
On the Winsteps menu bar,
click on Output Tables

click on 13. TAP: measure




51. | Table 13 shows the “tapping” items in measure order with e T i
the most difficult at the top. They are displayed in a T TR
NotePad window. If the Table text is wrapped or ragged, e e e
please see 184. Appendix 5. e Sf}:m;mf:l e T
If you prefer to use a different text editor, see 158. ] e
Appendix 2 of this document. o
Y T
The Rasch measures are in the red box, headed - E
“MEASURE?”. The raw scores are in the blue box, headed | | | | 2| 25| S
“TOTAL SCORE”. e o e e
We’ll talk more about measures in a few minutes. e s B :
52. | On the Windows taskbar (usually on the bottom of your
screen), click on “2 Winsteps” / .
Then click on Winsteps “mikes].txt” on the Windows task [1] mikes1.txt |
bar. T
53. | On the Winsteps menu bar, I
CliCk on Olltpllt Tables sis | Qutput Tables, OutputFiles Batch Help Spedficaion Plots EXC
R == 48 Request Subtal 1, Variable maps
click on 17. KID: measure 3.2 Rating (parta 2.2 General Keyform
r 2.0 Measure forms (all) 2.5 Category Averages
. 3.1 5ummary statistics
10, TAP {column): fit order 6. KID {row): fit order
"= 13, TAP: measure
54. WlHSthS Table 17, the person measure Table dlSplays. mp?‘r: 35 Kms. 18 TAPS m.nsmmn: 35 Kfus 18 TAP% 2 cats . WINSTERS 3.67.1
You can see it has the same format as the item measure o smarzsrzes: mnson osoes
Table, Table 13. We know the difference between items i [ oo fomm] S et B e
and persons, but Rasch analysis doesn’t. In Rasch analysis, | | =| = = EANER I R TI
persons and items are usually treated the same way. ] I R
Numbers are very useful, but difficult to visualize, so let’s || =] & = e R
look at a picture of these measures. EHHE -t
55. | Click on Winsteps on the Windows task bar A/ ,
[¥] mikes1. tt |
56. | If you see a Winsteps icon, click on it, and then on Wl mi
o . mikes1.txt
mikes1.txt
‘I.I"u’IN STEPS
%] 2 winst..: !l “ 2 Winste... v
57. | Let’s take a look at a picture, a “map”, of the measures we

have estimated.

On the Winsteps menu bar,
click on Output Tables
click on 1. Variable maps

i | Output Tables jes Batch Help Spedfication Plots
| ﬂw:st Subtables
| 2 7 Ratinn fnartial radit) erala 7 7 feneral Kaufarm

10




58.

Table 1.0 is a text file displayed in a NotePad window.

Winsteps has 34 Tables and most of these have sub-tables.
If the Table is ragged: in NotePad, “Format”,
“Font”, “Courier New”

The Table number is in the first line of the Table (red box).

A count of persons and items is shown on the second line.

If these numbers look wrong in your own analysis, then

investigate your control and data files carefully.

59.

Ctrl+End takes you to the bottom of this Table.
Ctrl+Home back to the top

Here is sub-table 1.0

In the blue box on the left are the linear measures - like a
meter rule. We’ll talk about what these are very soon.

In the green box are the children located by their ability.
In the red box are the items, located by their difficulty.

When a child aligns with an item, then the child is
predicted to have a 50% chance of succeeding (or failing)
on the item. For instance, at +2, we predict child “Dav” to
have a 50% chance of succeeding on item “1-4-3-". The
labels “Dav” and “1-4-3-" have been abbreviated so fit this
sub-Table. We could look at the data file to find out what
actually happened, but the purpose of measurement is to
make inferences (i.e., be useful) beyond the data. So, based
on these data, we predict that children like “Dav-" have a
50% chance of success on items like “1-4-3-".

We can already see improvements to make to this version
of the Knox Cube Test. Children in the yellow box near 0
have no items targeted at their ability level (mauve ?77?).
And, at +5 at the top, there are 4 very difficult items, but no
children. So this version of the Knox Cube Test needs
more middle difficulty items and fewer very hard items.

TAELE 1.0 XNOX CUBE TEST - mika's analyais

IKPUT: 35 EIDS 18 TAPS MERSURED: 35 KIDS 18 TAP3 2 CRTS

ZOUSSEWS.TXT Jul 11 E:51 2007
WINSTEFS 3.£3.2

+
+

g Dav Rod Wal =1 +f§ 1-4-3-
1 hud Jam Eim Ron wild +
+

Bat Ela Sug

Hik T=3

El3

<lensz|

60.
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61.

D. More Readable Output Maps

62.

Let’s look at the variable map again ... to find out
about the child-to-item targeting.

Click on Winsteps menu bar

Click on Output Tables

Click on 1. Variable maps

388 | Qutput Tables les Batch Help Spedfication Plots !
I Lest Subtables
- 3.2 Rating (oartial credit) scale

2.2 General Kevform

63.

Here is Table 1.0

Oops! It is too big to conveniently look at on my
screen.
Let’s squash it (reduce its size vertically) ....

I

i

i

]

|

i

i

3 B
aa |

I
I
|
i
sl
I
i

64.

Winsteps menu bar
Click on “Specification”
In the Dialog Box, click on “Help”

sis  Output Tables  Oukpuk Files  Batch  Help  Specfication  Plots  EXCEL/SAS/SPSS G
-7 -.8481

‘Control Specification = Value

Specification = Vaue

| OK and again OK Cancel | Help |

65.

I want to find out how to squash Table 1, so

In the Help window

In the Contents panel

Click on Output Tables

Click on Table 1.0

The Help entry for Table 1.0 lists a number of
relevant control variables. You can click on them
to find out what they are about. Click on:
MAXPAGE=

E? WINSTEPS Help for Rasch Analysis

g0 o= A & O

Hide  Back [frwad Home  Print  Qptions

Contents I\ndsx |?€amn| Favoites | || Table 1.0, 1.2, 1.3, 1.10, 1.12 Distribution maps

(controlled by MRANGE=, MAXPAGE=, NAMLMP=, ISORT=, PSORT=,
fe map can be squeezed into one page. T¢
it person and item maps can be squeezed inf
NAMLMP= number of characters of each name reported. .

sapfle standard deviations away.
In subtables 10 and above, the items are arranged by easiness. TI

Note: These Tables can be copied-and-pasted into Excel spreadsheet
beautiy the output.

Or get the map to Iook how you want on your screen by adjusting font
then use your PrintScreen key to make a copy of the screen. Paste int

Items arranged by measure: Look for the hierarchy of item names t

[2) Tafle heading at the boifom to hardest at the fop.
Jlf T=ble 1.0.12.1.3. 110, Cuerns - e - acts
@A Table 11 Distributionme | {|| 7 amaias |<rares

Table 1.4 Polytomaus o 3 %+

66.

MAXPAGE= (same thing as MAXPAG=, because
only the first few letters are needed) sets the
number of lines per page.

So let’s set MAXPAGE=40

The default is MAXPAGE=0 (which means
Winsteps chooses the number), so we will need to
remember to reset MAXPAGE=0 back to that
value.

Close the Help window

a o« W a o
Wée  Back Home Pt Cpfors.
MAXPAGE= the maximum number of lines per page = 0, no limit

=] ||| For no page breaks inside Tables, leave MAXPAG=0

nes per page of you cutput file, to batier match the regurements of
ing & Word Frocessor or Text Ediorin Section 2). Il you prefer o h
ize, leave MAXPAG=(),

On Table 1 and simiar Tables, MAXPAG= contiols the langth of the Table

Examgle: Yo plan to pint your outptile on standard paper vith 60 nes per page (pages ar 11
nch for fop and batiom margins., a 6 o
WAXPAG=60  (set 6l lines per page)

FORMFD="  (standard. Word Processce o foed)

67.

In the Specification box,
MAXPAGE=40
Click OK

Control Specification = Value x|

Specification = Yalue

OK and againl 0K |

Cancel | Help |

68.

In your analysis window, the control variable is
reported back to you

MAXPAGE=40
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69. | Click on Winsteps menu bar [
Click on Output Tables 588 | Qutput Tables les Batch Help Spedfication Flots f
. : | uest Subtables *mﬁm
Click on 1. Variable maps A&aﬁm (partial credit) scale 2,2 General Kevform
70. | The variable map (“Wright rnap”) 1S NOW Squashed DiELE 1.1 FOL CUBE TEST _ LOUZL6S.TAT 301 27 015L 2007
INPUT: 35 KIDS 18 TAPS MEMSURED: 30 KIDS 16 TAPS 2 CAIS WINSTEES 3.63.
Scroll down to Table 1.1 MAF OF XIDS AND TAPS
MEASURE | MEASURE
A <MOXEY —=--------------omo EIDS  -+- TABS = —————-----mmmmmmmmmee {rare>
We can now see it clearly on our screen. The X’s 5 ;o 5
show the children (left-hand-side) and item (right- : 7 :
hand-side) distributions. ) T :
|
. . . 2 HY 5+ XX 2
Do you notice a problem with this test? There are \
many kids at XXXX...., one for each X, but there ' . | ! :
are few items close to them. We need items at the ’ — ’
?7?. It is an item-targeting problem. t e !
For dichotomies: No nearby items =» Less 2 X 5+ 2
precision of measurement =» Larger person ; o ;
Standard Errors . e .
But for polytomies, this is more complicated, S
because rating scales have a wider operational P M5 BES e reqs
range, equivalent to two or more dichotomies.
71. | Let’s reset MAXPAGE=0 - so that it has its —
Let's reset MAX]
Windows Menu bar Specification = Value
Click on Specification MAXPAG E=0L
MAXPAGE=0 \
Click on “OK” OK and again | oK |
You can see
MAXPAGE=0) . MAXPAGE=0
on your Winsteps analysis window
72. | Let’s make the Winsteps Table more “publication s Bt o 2 vk Dot
quality”. ‘gsftim imited\examples\
. il . txt). Press Enter for Diakeg Box:
Winsteps menu bar At AT -
Click on “Specification” S _—
In the Dialog Box, click on “Help” | oK ana again ox cancet |~ new |
73. | In Help, find “ASCII="

There are three options:

ASCII = Yes - this produces the Tables we have
seen

ASCII = No - this produces the Tables in the old
MS-DOS format. It requires the “Letter Gothic
Line” font (installed with Winsteps)

ASCII = Webpage - this produces webpage
output.

Let’s try the Webpage!

iy

ASCIl characters = Yes

foded drawing characters can produce prettier-looking
ASCli=Yes  use ASCI| characters (the standard
This option is always available
ASCli=No _ use MS-DOS box characters for dran
This option is always available.
ASCli=Webpage  use HTML characters for draw
This option is available from the Output T

Recommended typefaces
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74. | Winsteps Specification box, type
ASCII:Webpage Specification = Value
Click on OK ASClHI=VWebpage|
OK and again oK I
75. | Again ... [oume s atptries
Clle on Table menu ‘ .2 Raf) -g (?artB\EreI:)drl)sc
Click on 12. TAP (item): map /- T
10. TAP {column): fit order
13. TAP:|measure
14. TAP:|entry
15. TAP:|alphabetical
25. TAP:|displacement
11. TAP:|responses
© 9. TAP_butfit piot
1 8. TAP::ﬁt plot
76. | Table 12.2 displays. Itisa webpage displayed by TABLE 12.2 KNOX CUBE TEST ZOU998WS. TXT Ja
Intemet Explorer (Or your Web browser) INPUT: 35 KIDS 18 TAPS MEASURED: 35 KIDS 18 TAPS 2 CATS
KIDS - MAP - TAPS
Table 12 is like Table 1, but the item (TAP) labels > T 13534533 140594 143124
are shown in full on the right-hand-side. The X’s
on the left are the person abilities.
4 1
.
You can copy and paste this into Microsoft Word. A Laasad
Then highlight the text there and change the font ;
size. X
77. | You can use the ASCII OptiOIlS whenever you

want to, but let’s return to the standard one
Winsteps Specification box, type
ASCII=Yes

Click on OK

Specification = Value

lASCII=YeSF
oK

OK and again |
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78. E. Pathways & Bubble Charts
79. | Bond & Fox have popularized “pathway” charts ... . A ]
There’s one on the front cover of their book. Here it is. | f‘
The circles are items. The squares are people. f_ll‘
The vertical axis is the measure, the location on the _ i '
latent variable. » | "
The size of the circles and squares indicates the ") .y'ﬁ w =
precision (standard errors) of the measures along the &, | l
vertical axis, the latent variable. PJT .
The horizontal axis is the fit. Overfit on the left (the Ly 4
responses are too predictable), underfit on the right D
(the responses are too unpredictable). The fit indicates R | & \
the accuracy of the measures. We will discuss this in | ™ Jﬁ -
Lesson 2. 7
This Figure was drawn by an artist for B&F. We’ll *}‘
have Excel do approximately the same thing. :
80. | To keep the pathway from being too crowded, let’s
select a few p€0p1€ and items to dlsplay Batch Help Specification Plots  EXCEL/SAS{SPSS  Graphs Data Setup
Winsteps Menu Bar:
Click on “Specification” . x|
In the Specification box, type (or copy-and-paste from | ;| Specificatifh = Value
here) ( idelete=+4 +5 +10 +15
idelete=+4 +5 +10 +15 ' OK and again OK | Cancel | Help |
Click on “OK and again” b ~— -
81. | Your Winsteps Analysis window reports that idelete=+4 +5 +10 +15
4 items are selected 4 items for reporting: 4, 5, 10, 15 CURRENTLY REPORTABLE TAPS = A
82. | In the Specification box, type (or copy-and-paste) cq“trm Speciﬁgat value
pdelete=+1-5 '
Click on “OK” . Specification = Value ... done
: pdelete=+1-5
{
OK and again | oK
83. | This has selected the first 5 children: 1, 2, 3, 4, 5 pdelete=+1-5
CURRENHTLY REPORTABLE KIDS = 5
84. | Winsteps Menu Bar [ |ExctS55 Gophs Dntn ety

Click on “Plots”
Click on “Bubble chart (Pathway)”

ing problems?

\pare statistics: Scatterplot
Bubble chart (Pathway)
KeyForm Plot - Horizontal
KeyForm Piot - Vertical
Plot 30. TAP: DIF
Plot 31. KID: DPF
Plot 33. KID-TAP: DGF: DIF & DPF
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. . x
85. | Click on “Persons” and “Items” to v~ check (or tick) Dtonlo = Babble Chort for =
v JPersons [Rows in data)
them. tems [Columns in data)
Display bubbles:
. « N (Measurcs vertically, Fit harizontally
Cllck On OK " Measures horizontally. Fit vertically
Fit statistic e:
®ourit ;::weighte
 Infit (informatiopweighted)
Fit statistic expresgion:
standardizgd [ ZStd)
— Mean-square [interval scaled = log)
uare [chi-squarefd.f]
Cancel | Help
86. | Click on the “Label” button - we want to see the ""’“"""_ — .
person and item labels displayed Marker plfotry eumbed  betp |
Label | EnlrnyahBll Cancel |
Only part of the label?
|
87. | On the Winsteps Analysis screen it tells us that Bubble Processing Bubble Chart ....
Chart processing is underwa Loading winexcel.exe ...
P & Y _Bubble Chart process launched
88. | After a few moments, the Bubble Chart (pathway) plot

is displayed by Excel. There are many different
versions and options in Excel, so your plot may not
look exactly like this. You have full Excel editing
capabilities for this plot.

Most importantly, Excel has a mind of its own, and
has displayed the bubbles with the incorrect sizes. See
177. Appendix 4. “Changing the size of the bubbles”.

t Outfit Zstd
0

%,
@

@ & oto@ =

sainsea
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89. | Practical Challenge: Here’s a version of the pathway KCT Pathway
chart after some adjustments using Excel’s own Overfit Underfit
capabilities. See if you can do bette.r 7
-6
To adjust the labels in the bubbles, please install the %
free Excel Add-in “XY Chart Labeler” from Mo g
http://www.appspro.com/Utilities/ChartLabeler.htm L4 g
A huge amount of meaning is squeezed into one 3=
picture. The bubble chart shows the locations -2
(measures) of the persons and items on the latent 4 =
variable vertically. These indicate the predictive g
validity and the construct validity of the instrument. -0 §
We talk about these in this Lesson. L 1
It shows the behavior (fit) of the persons and items
horizontally. In Lesson 2, we talk about fit. F 2 g
It shows the certainty (precision, standard error of -3E
measurement) of the persons and items by the size of . %
the bubble. In Lesson 3 we talk about precision. 3
L 5 &
- - L 5
-2 ] 2
How about trying differently shaped bubbles?
In Excel 2007 and later,
www.winsteps.com/winman/bubblecharts.htm
section Autoshapes - also in Winsteps Help
90. | Close the Excel window =lELX
d|

-

>
-
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91.

F. Practical Additive Measurement: Norman Campbell and the Social Scientists

92.

There was a big argument back in the 1930s. The question being debated was “Is psychological
measurement possible?”’

The hard scientists, the physicists, led by Norman Campbell said “No, measurement requires a
deliberate action, a concatenation (such as putting sticks end-to-end to measure length, or piling bricks
one on top of another to measure weight), and you can’t concatenate people’s heads!”.

The soft scientists, the social scientists led by Stanley Stevens, could not answer that, so they devised
their own definition for a new kind of “measurement”: “Measurement is the assignment of numbers to
objects or events according to rule” (Stevens, S. S. 1946. “On the theory of scales of measurement.”
Science, 103, 677-680). The social scientists call “measures” whatever numbers they happen to have
acquired.

This has caused confusion ever since. For social scientists, any number is a measurement, provided you
can imagine some rule that it follows. For everyone else, measures have to conform to strict objective
criteria. But Georg Rasch solved the problem. He showed how the strict criteria of the physical
scientists can be applied to social science by means of Rasch models, which Georg Rasch called
“Models for Measurement.”

93.

Let’s go back to the debate with Norman Campbell. He laid out the philosophy underlying physics in
his book “Physics: The Elements”. Measurement is central to physics, and Norman Campbell, a
practical man, took an operational view of additive measurement. To paraphrase, “Measurement
means that adding one more unit adds the same amount extra, no matter how much there is
already.” “Adding one more unit” means the simple addition of 1 to the measurement number. But
“adds the same amount” is more complicated. It means defining an operation that increases the amount
we have by a certain, constant amount. With weight the constant amount is one gram or one pound, and
the operation is “piling up”. With length, the constant amount is one meter or one foot, and the
operation is “putting end to end” (technically “concatenation”). With temperature the constant amount
is one degree, and the operation is “heating”. Norman Campbell could not imagine how we could define
a unit of attitude and then construct a process that would increase an attitude by a known amount. Nor
could the social scientists of the 1930s, so they gave up .....

94.

Campbell: "measurement requires a deliberate action, a concatenation". Measurement requires
deliberate construction.

Stevens:"Measurement is the assignment of numbers according to rule ..." The social scientists call
“measures” whatever numbers they happen to have acquired.

Example: 3 minutes on the clock is a Campbell measurement. The clock is deliberately constructed to
concatenate equal-units of time.

A score of 3 on a Math test is a Stevens "measurement”. The Math test is an accidental collection of
items. There is no deliberate concatenation of equal-units of item difficulty.

18




9s.

Georg Rasch (1900-1980)

96.

Georg Rasch was a poorly-paid mathematics instructor in Denmark who consulted in statistics in order
to support himself. He didn’t know that social-science measurement is impossible. Instead, he was faced
with the practical problems of his clients, problems that needed practical solutions. The Danish
Department of Defense had a particular problem with their educational tests. Rasch came up with a
practical solution based on log-odds transformations. It worked well, but the social scientists found it
too complicated (as many still do) and the mathematical statisticians found it too simplistic (as many
still do). So Georg Rasch made little progress with his measurement ideas until he was invited to
present a course of lectures at the University of Chicago in 1960. Only one person attended all the
lectures and that was Benjamin D. Wright, and even he had more pressing things to do for the next
several years. Then, in 1964, Ben had some data analysis problems of his own, and he thought that
perhaps Georg Rasch would have some ideas about how to solve them, and, besides, a trip to Denmark
would be fun. This got Ben interested again and ... but you can read the story at
www.rasch.org/rmt/rmt0.htm - and it was Ben Wright who spread the Rasch model around the world ...

97.

So, what had Georg Rasch discovered, invented, constructed, that was able to overcome Norman
Campbell’s objections? Georg Rasch didn’t put it this way himself, but we can now say that Georg
Rasch devised a way of “concatenating heads” in a psychological way that parallels Campbell’s way of
“concatenating rods” in a physical way. Rasch implements “additive” measurement: Adding one more
unit means the same amount extra, no matter how much there is already. If you want to read about
how this is done, and also obtain some other insights into what “measurement” really means, please
read my paper “Measurement, Meaning and Morality” www.rasch.org/memo71.pdf -

The linearity (= additivity) that the Rasch model constructs differs from the assumed linearity of
Classical Test Theory and much of Item Response Theory (IRT). For more about IRT, see
http://en.wikipedia.org/wiki/Item_response theory

Read more about the asserted (rather than constructed) linearity of the widely-adopted “interval
measurement” classification of S.S. Stevens in www.rasch.org/rmt/rmtl11n.htm "Stevens Revisited".

98.

You may be wondering: “I signed up to learn a statistical method, why are we wasting time with history
and philosophy?” Let Lord Acton (1832-1902) answer: “The knowledge of the past, the record of truths
revealed by experience, is eminently practical, is an instrument of action, and a power that goes to the
making of the future.” Especially in the area of social-science measurement, the misconceptions of days
gone by continually dog our steps, and we find ourselves in disputes that should have been resolved
long ago. Indeed, you will undoubtedly encounter sceptics who will tell you “the Rasch model is
wrong!” or “the Rasch model doesn’t work!” Make a note of www.rasch.org/rmt/rmt103e.htm “The
Rasch Model Cannot Be Disproved” as a resource for such occasions.

99.
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100.

G. The Rasch Dichotomous Model

101.

Georg Rasch presents several mathematical
models in his book “Probabilistic Models for
Some Intelligence and Attainment Tests”
(Chicago, 1980). His model for dichotomous
(right/wrong, yes/no, present/absent) responses by
persons to items has become known as “the Rasch
model”. This is our starting point, and is the model
that we used to analyze exam .txt, the Knox Cube
Test. Georg Rasch wrote his model in
multiplicative form using Greek letters. Later
authors wrote it in exponential form also using
Greek letters. But both of these obscure the
essential additive process, so I prefer to write the
model in log-odds form using the more familiar
Latin (Roman) letters.

Pr{X,; =

Georg Rasch writes his model:

o &
Sy +9,

Wikipedia writes his model:

102. The Rasch dichotomous model specifies the probability, P, that P
person n of ability B,, succeeds on item i of difficulty D;, log, (#j =B, -D;
“Success” means “exhibits more of our intended latent "
variable.” “Failure” means “exhibits less of our intended )
variable”. So we must score the observations in accordance with | L0g-0dds of person n succeeding on
this intention, no matter what values are assigned to the item i = Ability of person n -
observations during data collection. Difficulty of item i

103, Log, is the “natural” logarithm: if you would like a quick refresher about logarithms, please study 161.
Appendix 3 of this document.

104, Probability: I think of this in frequentist terms. The probability of an event is the proportion of times

the event would happen if we could repeat the operation a great many times. A probability is always
between 0 (never happen) and 1 (always happen). P is the probability of success, and 1-P is the
probability of failure. Since either success or failure must always happen, when we add their

probabilities they must sum to 1:

(Probability it happens) + (Probability it doesn’t happen) = (P) + (1-P) =1

105.

Probabilities, Logarithms and the Rasch Model

106.

To help with our understanding of Rasch models, let’s be
explicit that success is a score of “1”, and failure is a score of
“0” on an item. Then the Rasch dichotomous model specifies
the probability, Pyii, that person n of ability B, scores 1 on item i
of difficulty D; and P, is the probability of scoring 0.

“Ability” is what we are looking for in the people. In your
situation, you can use other words “Proclivity”, “Motivation”,
“Health status”, “Disability”.

“Difficulty” is what we identify in the items. In your situation,
you can use other words, “Challenge”, “Impediment”

loge(Pnil / PniO) =B,-Dj
Pnil + PniO =1
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107,

An essential concept: “qualitatively-ordered data”:
"qualitative ordering" is "good, better, best"

“Success” means “more of what we are looking for”

“Failure” means “less of what we are looking for”

The difference between “Success” and “Failure” is qualitative.
The qualitative ordering of these different qualities is shown by
scoring them “1”” and “0”.

“1” means “indicating more of the latent variable”.

“0” means “indicating less of the latent variable”.

Standard Rasch item-scoring:
Success = 1 = more of what we seek
Failure = 0 = less of what we seek
“what we seek” is the “latent
variable”

Rasch models analyze qualitatively-ordered data. These data
can be found everywhere.

108.

B, and D; are distances in logits along the latent variable relative to the local origin

A “latent variable” is something which we can have more or less of, but which we cannot measure
directly. It is a variable such as “mathematics ability” or “patient quality of life”. We conceptualize it to
be a straight line marked out in equal-interval units. This line is infinitely long. We can always imagine
something (or someone) with more of the attribute than anything (or anyone) we have encountered so
far, and also something (or someone) with less of the attribute. We conceptualize each observation in
the data to indicate “less” or “more” of this latent variable.

109.

“Logits” are “log-odds units”. Look at the Rasch equations: log.(Pyi/(1-Py)) = By - D

On the left is “log.”, this means the “natural logarithm”. If you don’t know about logarithms, please
look at 161. Appendix 3 to this document.

The logarithm is of Py;; divided by Ppip which is the ratio of two probabilities. A ratio of probabilities is
called the “odds”. So, on the left-side of the equation we have log(odds). These provide the units for the
right-side of the equation, so B, and D; are measured in “log-odds units”, “logits” - pronounced /ow-jits.
In Table 1.0 above, the logit values have been linearly rescaled (multiplied by a constant and then had
another constant added) to produce numbers that are easier for most people to think with. This is like
going from Celsius to Fahrenheit on a temperature scale. The meaning hasn’t changed only the
numbering.

The “local origin” is the place we are measuring from. In physical measurement: for length, it is one
end of a tape measure. For mountains, 0 is at sea level. For temperature, it is 0° on a thermometer. In
Rasch measurement, 0 is usually in the center of the range of item difficulties, but it can be wherever we
prefer it to be - as long as we make it clear to ourselves and everyone else where that 0 point is.

110,

What if the probability of success is the same as the

probability of failure? Then both probabilities are 0.5.

The odds of success are 0.5/0.5 = 1, and the logarithm Pt + Prio=1

of the odds is log(1) = zero. So the ability and the Pui1 = Puin=0.5
difficulty are the same. Exactly what we expect! When loge(Pri1 / Prio) =loge( 0.5/ 0.5) =
I encounter an item of exactly the same difficulty as log.(1)=0=B, -D;

my ability, I can’t predict whether ’'m going to B, =D;

succeed of fail. My prediction would be like tossing a
coin ... Heads or Tails?
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111,

If I’'m sure to succeed, then my probability of success
is 1 and my probability of failure is zero. My logit
ability will be plus-infinity relative to any item of
finite difficulty.

Ppit + Prio=1
Pnii=1,Pnio=0
loge(Pri1 / Prio) =loge(1/0) =
loge(0) =0 =B, - D;

B,=x

112,

If I’'m sure to fail, then my probability of success is 0
and my probability of failure is one. My logit ability
will be minus-infinity relative to any item of finite
difficulty.

Pnil + PniO =1
Pni1=0, Ppio=1
loge(Pyi1 / Prio) =loge(0/1) =
loge(0) = -0 =B, - D;

B,=-x©
113, Suppose that I generally succeed 3 times out of 4 in
hitting a target with an arrow. Then my probability of P.1 =0.75
success is P =3/4 =0.75. And my probability of PLio=10.25

failure is 1-P = 1/4 = 0.25. Then my odds of success is
P/(1-P)=0.75/0.25=3.

And my ability is loge(3) = 1.1 logits more than the
target is difficult.

Puii / Prio = 3
loge(Pri1 / Prio) =loge(3) = 1.1
1.1=B,-D;=1.1

114,

Extending this idea, we can draw a picture of the
relationship between ability (relative to an item) and
probability-of-success. the relationship is called a
“logistic ogive”.

You can see on the plot that a zero logit difference
(dotted line) corresponds to a 0.5 probability of
success.

Probability of Success
(Pni)

0.75

A

/|

S . . 0.25

An ability advantage of 1.1 logits (arrowed) is

equivalent to a probability of success of 0.75. .

T?IS curve lf mm?otonzc asce';:}cliz‘ng the probability 5 3 40 1 3 5

of success always increases with increasing measure . .

difference, monotonously. Logit Difference (Bn-Di}

115, Table of IOgltS to probablhty Logit Probabality Logit Probability
Difference of Success Difference  of Success
. . . 5.0 89% 5.0 1%

Notice that the range 0-100% approximates 10 logits. 46 99% 4.6 1%
4.0 096% 40 2%
3.0 95% 30 5%
22 90% 22 10%
20 BE% 20 12%
1.4 80% 1.4 20%
1.1 75% 11 25%
1.0 73% 1.0 27%
0.8 70% 08 0%
0.5 62% 05 8%
0.4 60% 0.4 40%
0.2 £5% 0.2 45%
0.1 52% 0.1 48%
0.0 50% 0.0 50%

116,

Let’s see this curve for examl.txt.
On the Winsteps menu, click on Graphs
Click on Category Probability Curves

SPsS Graphs gllata Setup

Category Probability Curves

Expected Score ICC
rormnlative Prohshilitise
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117,

The probability curves for categories 0 and 1 display.
These are for item 4. “1-3-4” but they look the same
for all dichotomous (right-wrong) items.

The x-axis is in logits relative to the difficulty of item
4. It has an infinite range from -oo to +oo

The y-axis is the probability. This always has the range
Oto 1.

The red arrows show that 1.1 logits above the item
difficulty corresponds to 75% chance of success on the
item.

3643

Category Probability

4.1-34

~

A

{Probability of el
sSuccess

.

Digplay
Legend || Absolule wais
w0 & & 7 & 5 4 3 2 4 0 4 2 3 4 5 & 7 8 8

Measure relative to item difficulty
Adiat minimum
ovalie
[ Sl Color H Help ]

118.

There’s much, much more to see ... but let’s make it
easier for you to set up your own data for Winsteps.
So close all windows

119.

You may see the “WINSTEPS closing” dialog. This is
because you are closing the Winsteps analysis window
while Tables are displaying.

Click Yes because we want to close everything.

'WINSTEPS dosing ..

Do you want tglose all output windows
for thé closing analysis?

Help |

Yes, and from now on | No, and from now on |

120,
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121,

H. Winsteps Control and Data Setup with Excel, R, SAS, SPSS and STATA

122, It really simplifies Winsteps control+data-file set-up if
you already have the response-level data on your disk |&] Fle Edit View Insert Format Took Data Window Hel
in a convenient form. DEE SRY BEd v o
Let’s start with an Excel spreadsheet. B5 = =] 1
Here is the layout: A [ B [C/D[E]
i | 1 |Person Negation (to negate identity) Rec Implincal
One row for each person. 2 001 1 1011
One column for each person identifying variable. | 3 002 1 111
One column per item. %ggi | 1 I 1 3 1
The first row has the identifying labels ?I 005 7 11
Here’s an Excel spreadsheet for B&F Chapter 4. [ 7 (006 1 111
It has one person identifying column A, and 35 items & 007 1 111
columns, B - AJ 3 {008 L 111
123, Double-click on the Winsteps icon on your desktop (]
n-—-
Winsteps
timeimited
124, We don’t need to see the “Welcome” dialog every I
time s OutputFles Batch Help Spedfication Plots Excel/S-S-5 Graphs
Click on “Don’t ask again” x|
If we need the Data Setup screen, we can launch it Welcome to Winsteps!
from “Data Setup” (green ellipse) ¥ould you like help setting up your analysis?
1 Control + Import from Text-File
NOW Cth NO Data Setup Excel, SAS, Instructions e IRzl |
Procedure SPSS, STATA
[+ Don't ask again
125, On the Winsteps menu, [ .
Click on EXCEL/RSSST i - K
Click on EXCEL W, Sel~ct data to be converted to X
R statistics, SAS, SPSS, STATA: Your procedure is the [ Excel [ R ] [ SAS ] [ SPSS |
same as Excel. Your variable names are not in row 1, STATA | [TextTat i Hel
but the usual ones. l H et a H Xt H " l
126, When the Excel dialog box displays, g —
Click on Select Excel file Se‘eﬁfsa e IWinD;tsEDLiyma e | Hekass I [cancawndl
In the file dialog box, NN .
Click on Bond4.xls 1 Fmem
Click on Open

There are also datasets in the other formats for you to
experiment with.

File name:

T — e O |
[Excel Files (adsmxde) | Cancl

I™ Open as read-ornly
Y

Files of type
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127,

After a few moments, the labels in the first row of the
Excel spreadsheet display. Scroll up and down to see
them. They are shown here in the red box.

Sorry, if you don’t have Excel on your computer, this
won’t happen!

Look down the list of column labels. Some are person
variables. For instance, column A. Some are item
labels. We need to tell Winsteps which are which.

We do this by copying-and-pasting the column
information into the correct place in this control
dialog. The person variable columns go under “Person
Label Variables” (blue arrow) and the item columns go
under “Item Response Variables” (green arrow)

Do not change anything else

=10l
Edit
Select Encel | | Constnact Launch il | [Enod Fleto

e Wirsieps fie - winsizps | |liseps ke |Tabseparted | P %543 | | Cancel/End

; Excel File: C:\Winsteps-time-limited\examples\Bond4.xls -

: Number of Excel Variables: 3§

: Choose the variables listed below under "Other Variables" that you want to £
: Copy-and-paste those variables under "Person Label Variables" in the order y
; There will be one space between the variables in the person labels.

: Choose the variables listed below under "Other Variables" that you want to b
; Copy-and-paste those variables under "Item Response Variables" in the order |

: Numeric item variables are truncated €O integers.

: The same variables can be placed in both sections and in any order.
; Constant values may be included in the "Person" and "Item” variable lists wif

: Click on "Construct Winsteps file" when completed

Dataset name: Sheetl
Number of Excel Cases: 150

Item Response Variables. (Do not delete this line - item variables on left-s

Person Label Variables. (Do not delete this line - person variables on left-:

Other Variables (ignored)

™ -

 EE R

; Person (001)

: Negation (to negate identity) (1)

; Reciprocal (to negate identity) (1)
; Implication (1)

: Incompatibility (1)

; Multiplicative compensation (1)

; Correlations (1)

; Correlations (1)

; Correlations (1)

128,

OK - so go ahead and copy-and-paste.
This is what happens when [ do it ....

Item 1 is in column B of the Excel spreadsheet. It is
“Negation”. I pasted in Excel B - K as the Item

Response Variables.

Column A of the Excel spreadsheet in the person
number. [ pasted it in as the Person Label Variable.

You don’t have to use all the Excel columns. You can

!
B
c
D
E
F
G
H
I
J
E

!
A

!

Item Response Variables. (Do not delete this line - item vari
; Negation (to negate identity) (1)

; Reciprocal (to negate identity) (1)

; Implication (1)

; Incompatibilicy (1)

; Multiplicative compensation (1)

; Correlations (1)

Correlations (1)

Correlations (1)

; Conjunction (1)

; Disjunction (1)

Person Label Variables. (Do not delete this line - person var
; Person (001)

Other Variables (ignored)

;Variable Label (First Cell Value)

A ; Person (001)
change their order and you can also use the same B Negacion (ro negate identity) (1)
. . . . C : Reciprocal (to negate identity) (1)
column in both the person and item variable list. O S
: . =l
129. To construct the Winsteps control and data file: e
Click on Construct Winsteps File Seknt Erce B o | DR (Bt | hepaees | omnel
Enter the name of a new output file to be the ; Choose cellvalables Lisced below under "Other Variables® that you wast to
. . : Co rite Winsteps control a a2 7| x|F
Winsteps control and data file. My name is B e , —
| ~EerE-
bOIld4COIltI’0].tXt [ exami0a.txt  [E] exam17s.bxt
. %] exam10b. [Z] example0.
Click on Save Domisent B oominot
[Z] exam11.bxet 2] ket.bet
] 2] exam12. et 2] labels. bt E
. . . B ) examizhitxt 5] mikes 1 txt
The Excel interface starts processing. This can be R Foemiters D
slow, because Winsteps is communicating with Excel . Doyt Qoanisod B zsmwsna
. G %] examé. 2] exam14c.
through Windows. o Dot \ B ottt
5 . 5] exams. bt [Z] exam15. et
- 2] exam. et ] exam 6. bet
| por 1] examadat.bet Y] exam17r.bet .
j: U::h
sVari Fie name: Jbondécontrola] —__4» Save |
Bn ; Save as type: [Text Fies (“ba) = Cancel 1
c A4
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130, Then the Winsteps control and data file displays. Itis a Mt o e o e
text file in the familiar format. You can edit it if you
want.
131. Close the bond4control.txt window _lol =
132, Let’s analyze the file we have just created ....
On the Excel Processing for Winsteps Edit
Click on Launch WiHSteps | Select Excel Congtrct Launch
file Winzteps file Winzteps
133, The usual Winsteps analysis screen displays with the "°"°" —
control file already active. _ldINgTEP;BEIersion IJ3.55.1 _Jul:\ 22 19:58 2_038 - .
WINSTEPS expires on 9/1/2008
. . . Current Directory: C:\Winsteps-time-limited\examples\
We don’t want to perform this analysis right now so ... bl site,
IC:\winsteps-time-limited\examples\bond’-lcontrol.txtl
Report output file name (or press Enter for temporary f
134. Close all windows &7 x
135, You can experiment doing the same procedure for B
SPSS “.sav” files, SAS “.sas7bdat” files and STATA Exce/RSSST  Graphs  Data Setup
“dta” files and R “.rda” or “.rdata” files using datasets / x|
in the Examples folder. SPSS, STATA and R should
work for everyone. [ o l [ " l [ SAS l [ SPSS ‘
| STATA |[Text-Tab|| Exit || Hep |
136. SAS: If this fails, you probably need the “SAS Local Data Provider” free (with free registration) from
http://www.sas.com/apps/demosdownloads/92 SDL_sysdep.jsp?packagelD=000608
137,
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138,

I. More to think about ....

139,

It is now time to hear from that long-time advocate of
Rasch measurement, Ben Wright. Unfortunately he
was incapacitated by a stroke in October 2001 and is
struggling to do any productive work.

Read the document listed here that matches your
interests, but everyone glance at the first one - it has a
typical picture of Ben in action “proclaiming useful
measuring”.

e Fundamental Measurement in Social
Science and Education
http://www.rasch.org/memo33a.htm

e Fundamental Measurement for
Psychology
http://www.rasch.org/memo64.htm

¢ Fundamental Measurement for Outcome
Evaluation
http://www.rasch.org/memo66.htm

140.

In the literature you will find that the “Rasch
Dichotomous model” is sometimes called the “1-PL
IRT (One-Parameter Item Response Theory)
model”. This is because these models have a
superficial mathematical similarity, but they also have
a fundamental conceptual difference: the Rasch model
deliberately implements the properties of additive
measurement. The data must conform to the Rasch
model if they are to support additivity. The 1-PL IRT
model of Frederic Lord is a “hoped-for” description of
a set of data. If the data don’t fit it, then another model
is tried. http://www.rasch.org/rmt/rmt193h.htm

See also http://www.rasch.org/rmt/rmt61a.htm

Rasch Dichotomous Model vs. One-parameter Logistic Model

ltem Respanse Theory:

Rasch Dicatomtous lode One-Parameter Logistic Model

Aspect

Abbreviation Rasch 1-PLIRT, also 1PL

Prescriptive: Distribufion-free
person abilty esimates and
distribution-free rtem diffculy
esimates on a inear latent variable

Descriptive: Computationall simpler
approsimafionto the Normal Ogive
Model of L L. Thurstone, D.N. Lawley,
FM Lord

Mofivation

Persannafabity B, or Nomnaly-gistributed person sample of
Person v (Greek nuj of abifty i in | abilty istibution , concentualized as
fogts N(0,1), In probits: incidental parameters

Persons, objects,
Subjects, cases sfc.

Mo, agents,promps, | e of cificuly Do

probes, multple-choice

! temi ofdifficuty b fthe “one
anmnionn ain tem {Greek iofa) of difficuty & in e

141.

That’s the end of the Lesson. Well done!

= || =

27



http://www.rasch.org/memo33a.htm
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142. J. Supplemental Readings on Rasch Measurement

143, In B&F, 2nd Edn, Chapters 1 and 2 correspond to what

we have looked at so far. ngc'g";ﬂgo[;‘;'
All questions are based on the Lessons or free
downloaded documents. The books are for those who

wish to do additional study on their own.

144, In B&F, st Edn, Chapters 1 and 2 and sections of the PP ERE

Rasch Model
Preface correspond to what we have looked at so far. e

8%

Trevor G Bond « Christine M. Fox

145, In Best Test Design (Wright & Stone), chapter 1 is the _IB_Eg'TI'
place, but it is much more mathematical than our DESIGN
discussion here. gy
o

MESA

146. Free PDF:

Wu, M. & Adams, R. (2007). Applying the Rasch
model to psycho-social measurement: A practical
approach. Educational Measurement Solutions,
Melbourne.

PV

www.edmeasurement.com.au/Learning.html
147. Free PDF: MEASUREMENT
Wright, B.D. & Stone M.H. (1999) Measurement ——

Essentials. ] e
www.rasch.org/memos.htm - measess
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148

Appendix 1. Displaying file name suffixes

149

On your desktop, click on My Computer or any
folder

My Computer

150

XP: Click on Tools

! My Computer

J File Edit View Fa:::?ools Help
Mame = | T

.33‘.-"1 Floppy (A:) -Inch Floppy Disk

= HDD (C:) Local Disk

i DVD-RAM Driwé€ (D:) CD Drive

151

XP: Click on Folder Options

Help

ap Metwork Drive...
isgonnect Network Drive...

152

Vista:

1. Click the Layout button (to the left of the
Views button)

2. Click Folder Options

Classic Menus

¥ [l Preview Pane ol
_.'.1 Reading Pane £
v ] Mavigation Pane %

Folder Options...
Advanced Search Options...

Close

153

Click on View

General I\ﬁew | File Typesl
% £~ Shdy common tasks it
* Use Wijndows classic

- Browse folders

F ™ Open each félder inth
E + Open each foldkgin its

154

Un-check “Hide extensions for known file
types”

Advanced settings:

[ Do net cache thumbnails

|3 Hidden files and folders
O Do not show hidden files and folders
(® Show hidden files and folders

Hide esdensions for known file types
[ Hide protected operating system files (Recommended)
[0 Lsunch felder windows in a separate process
|1 Managing pairs of Web pages and folders

155

Click on OK

Am

156

Close unwanted windows

| %
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157| Suffixes will now display in folder file lists
J\_)'.Jv ﬂ‘|/.: HF\Ie ‘,’f
JAddress I_.'l C:\FACETS\examples j Go

@ 3mile. bt Facatsxp.:rnd r;] meas2anc. tet
@ baseball. tt E] gel. bt =| measure. bt
B4 Creativity.xs  [E] guilford. txt %] pair, txt

[Z] dives.txt @guilﬁ)rd.xls [Z] rating. txt

2] ket bt 2] ratingde. txt
E] keta bt r;] sportcas. bt
E] kctinter. tet r;] subsets, tet
2] Ifs.out.txt [Z] template. txt
] ifs. et [Z] woodcut. bt

=] pecauday
[y [racemoo e
[TFacetsnT.bat
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158

Appendix 2. Changing the text-editor used by Winsteps

159

In the Winsteps main window,
Click on “Edit”
Then

Click on “Edit initial settings”

Iﬁ Diagnosis  Output Table

it Control File=C:\WINSTI
Report Qutput File= ZC
Edifi'create new control file

Editireate file with WORDE

Edit Tasker Caption
Edit Initial Settings

160

In the top box, type in the path to your preferred text

editor, or use the Browse button to locate it.
I’ve entered the path to Wordpad.
Then click OK to save this setting.

For NotePad please blank out the Editor box:

Winsteps Initial Settings:

Browse

IC:\Prugram Files\Microsoft Office\Office\EXCEL.EXE
SPSS path: [if SPSS does not launch, change this]

Filter for file selection:

Browse

FELE .

Browse

Winsteps Initial Settings
[Editor path: (if output tables do not display, change |

Initial settings for control variables:

llngram Files\Wi NT\A pad.exe | Brawse | fyee-

Excel path: (if Excel dogs not launch, change this)
[ExProgram Files\Miotbsoft Offioe\Office T2EXCEL.  Browse
SPSS path: (if SPSS goes not launch, change this)

IC:\WINDOWS\sysZnSZ\NOTEPAD.EXE Browse

R Statistics path: (iffR does not launch, change this)

Ie:\ngram Files?zR-Z.G.Z\hin\R.exe Browse

Temporary directqry for work files:

IC:\DOCUME"“ ike\LOCALS™1\Temp\

" Prompt for R¢port-output-file name?
I¥ Prompt for Extra Specifications?

I™ Show Datajsetup dialog?

I Display Report-outfile-file after estimation?

Close outputfvindows on exit? Yes C No @& Ask
Input: Qutput:
Character that starts a comment: [;  |;

Field separator or delimiter: [, [,

Decimal pointor sign: [ [

0K Cancel Help

To reset, delete file Winsteps.ini and restart Winsteps
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161

Appendix 3. What are Logarithms?

PPT: http://teachers.henrico.k12.va.us/math/HCPSAlgebra2/Documents/10-2/2006_10_2.ppt

Video: http://www.youtube.com/watch?v=mQTWzLpCcW0

Much of what we do during this Course is based
on logarithms. One reason is because logarithms
transform multiplication into addition:

100 * 1000 = 10> * 10° = 10° = 100000
this is the same as:
log(100) + log(1000) = 1og(100000)

162

Let’s start with squares, 2 x 2 =4

and cubes, 2x2x2=28

We can see that it takes two 2’s to make 4 so let’s
write them 2° and it takes three 2’s to make 8 so
let’s write them 2°. Then what about 2" = 29

22=2x2=4
2%=2x2x2=8
22 =25=2x2x2x2x2=32=4x8=2°x2’

163

The superscripts * and * are called “powers”, and
we’ve discovered that multiplying numbers is the
same as adding powers. We can do this with non-
integers:

1.4142x 1.4142=2=2'=212x% 172
1.4142 = 2" = square-root(2)

164| And powers work for negative numbers 2'=2=4/2=2%/2"=022* 21 =2
165| So, we have the general rule of powers of 2: XY =xx ¥
166, This works exactly the same way if we change the X =10"
“base” value from 2 to 10. Y =10
X*Y=10"

105 = 10* * 10¥

167

Now x and y are called “exponents” and “10” the
base. So this is an “exponential” form.

X *Y=10"*10"= 10"

168

We can rewrite this “exponential” form into
“logarithmic” form. “Log” is short for
“Logarithm”.

log1o(X) = log;o(10%) =x
log1o(Y) = log10(10*) =y
log10(X*Y) = logo(10*7) = x+y

169

This is very useful. We can transform a
multiplication X*Y into and addition log(X) +
log(Y). This saves a huge amount of effort when
the multiplication is done by hand, and was why
logarithms were invented around 1617.

log10(10%) + log;o(10) = x+y = log;o(10*™)
IOglo(X) + lOglo(Y) =Xty = lOglo(X*Y)

170

In Rasch work, we use a special base, called “e”.
This has the value 2.718.... And the logarithms are
then called “natural” or “Napierian” logarithms.

2.3026 * log;o(X) = log«(X)
log;o(X) = 0.4343 * log«(X)

171

Once we alert the reader what base we are using,
“e” from here on, we can omit it.

log(X) + log(Y) = log(X*Y)

172

Here are some important facts about logarithms:
the logarithm of 1 is zero

log(1) +log(1) =log(1*1)=1log(1)
so log(1)=0
this is the same as saying x° = 1
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173| the logarithm of plus infinity is infinity log(o0) = o0
174| the logarithm of zero is minus infinity log(0) = -0
175| the logarithm to the base “e” of “e”is 1 log.(e) =1
176/ the logarithms of negative numbers don’t exist log (-1) = Oops!
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177

Appendix 4. Changing the size of Bubbles in Excel Bubble Charts (Pathway maps)

178

This section is tricky ...

The Excel plot displays. The bubbles are located
vertically by measure and horizontally by fit.
Their diameters are supposed to be twice their
Standard Errors of measurement. But Excel has
chosen its own bubble-sizing.

HHHHH

sy

179

Click on the “Worksheet” Tab below the plot. The
standard errors are in Column D for the persons
and Column I for the items.

Look at the biggest bubble, item “1-3-2-4-1-3”. Its
“Model S.E.” is 1.07, so that the bubble diameter
= 2*S.E. = should be 2.14.

E3 Microsoft Excel - ZO0466WS. TXT
E ) Fie Edt view Insert Format Took Data Window Help

DRy s2@a<d o @2 - 45 Ie o ~ @_Hmﬂ
Al =

Measgures t Outfit Zst§S.E

o[~o o alel]-

4/ » |M ]\ Bubble chart 3 Worksheet /
- [ RN

180

Click on the “Bubble Chart” Tab.

Look at the biggest bubble. Its diameter is
currently about 3.1 on the vertical axis on my
screen. That may be different on yours.

The bubbles is too large, 3.1 on the vertical axis
instead of 2.1. This is because Excel plots relative,
not absolute, sizes.

Let's use the Excel functions to correct the plot.

If you are familiar with Excel, turning on
“Gridlines” helps with this.

-
- - —
~ 10 -| B
E [ F [ &6 [ w [ v [ g 7
TAPS
Labels Entry Measures 't Quifit Zst§S.E abels
Adam N 4 -4.4 -0.16] 0.81)1-34
Anne F 5 -3.83 0.06] 0.7§2-14
Audrey F 10 -1.57 0.03] 0.48) 2-4-3-1
Barbara F 15 48 -0.63! 1 OT' 1-3-2-4-1-3
Bert M
<]
- e - a —_— = m |
t Outfit Zstd
0 2
7
A ]
5
\4 !

~

s -
salnseay

L R S R (R

181

Right-click on the bubble.

Click on "Format Data Series" (not "Format Data
Labels" or "Format Data Points").

If "Format Data Series" does not display, move
the mouse-pointer a little lower down in the
bubble and right-click again.

Faormat Data Series. ..

Chart THF...

Source Data.

Add Trendline. . \

Clear \ llI

¥
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182

Click on "Options" tab

"Scale bubble size to:" Type in a value to reduce
the bubble size, such as "65"

Click on "OK"
All the bubbles change size.
Excel rescales all bubbles by the same amount

both when it originally displays the bubbles and
when you rescale them.

Patterns I

Data Labels

ize represents
" Area of bubbles
% width of bubbles

Axis |
I Series Order

I Scale bubble size to:

|5

% of default

X Error B3

¥ Error Bars |

W Show pegative bubbles

s by point

KID38& TAPS
tQutfit Zs
2 0

‘M
o 2L,
S

r il TR R
snseay

2%

i
=

o
E]
o

183

And we see a much better looking pathway. The
diameter of the biggest bubble is about 2.2 logits
(vertically).

You may need to go back-and-forth several times
adjusting the bubble size to get it to look right.

This is now your plot. You can beautify the plot
using other Excel functions for coloration, layout,
etc.

See Bond & Fox Chapter 3 for a further
explanation of this pathway.

®
eRe

sainses|y
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Appendix 5. Changing the text appearance in NotePad

185

Oops! A Table may display too big or ragged or
wrapped. We need to display this text in a fixed-
space font, such as Courier New, and also a
smaller font so everything fits in the window.

|IENTRY RAW MODEL| INFIT | O
I

INUMBER SCORE COUNT MEASURE S.E.
OBS% EXP%| ACT |
|- S e —— S e —— +

186

On the NotePad menu bar,
Alt+O or click on Format pull-down menu
Alt+F to change the Font

T OIEEE You can type in values 2|

. . Font: Font style:
Font‘ Courler New Courier New IReguIar 0K
Fon le: Regular 0 Comic Sans M5 = z
ont Sty € egu a ) ) 0 anms:;‘a:ns —I Cancel
Font size: 7 (You can type in values not listed) o
Click on OK
187 |ENTRY RAW MODEL | INFIT I OUTFIT | PTMER |EXACT MATCH|

The Table now displays neatly

Alter the Font size if the Table is too big or too
small.

|NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR.| OBS® EXP%| ACT
|

23 40 2.18 .2112.41  6€.314.11 9.0] .00| 40.5 65.0] Watch a rat

|

|

|
| T4 |
| s 35 74 .21 30 5.613.62 7.3 .0S| 52.7 68.1| Find bottles end cans |
| 18 143 74 .47 -S| .14] 94.6 93.4| Go on picmic |
| 1% 139 74 -3611.08 -411.10 4] .301 90.5 88.0| Go to zoo |
| 20 48 74 .2011.33  2.011.82  3.7| .42| S4.1 61.1| Watch bugs |
| 12 135 74 -1.01 .45| 86.5 83.7| Go to museun |
| 13 125 74 .01 .47] 78.4 74.3| Grow garden |
| 10 128 T4 7 -1.11 .50] 78.4 77.1| Listen to bird sing |
| 8 52 T4 1.21 .51] 47.3 59.0| Look in sidewalk cracks |
| 16 a1 74 -.31 .51l 60.8 57.3| Make a map |

188

To make permanent (default) changes in NotePad font face and/or size:
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Windows "Start"
Click on "Run"
Type in "regedit"
Click on “OK”

Lip PRI PIGIUSUIL e LoLu e i ol 2 3
fm Programs 3
_ Type the name of a program, folder, document, or
- Documents v Internet resource, and Windows will open it for you.
I
s .
=] |5~ Seftings *| open: [regedit ~
2 D j‘a q =l
@ ) Search 3 \
o
£y &) Help and Support oK | Cancel Browse... |
%
P
E
€ bg Off Mike...
Ed 5]/ Tumn off Computer...
i start =@ =2
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Registry Editor:
Click on the + in front of "HKEY_CURRENT_USER”
Click on the + in front of “Software”
Click on the + in front of “Microsoft”
Click on “Notepad"
For the type face:
Double-click on "IfFaceName"
Type in “Courier New” (or “Letter Gothic Line”)
Click on “OK”

- MISFAnUWIIUNg 11E

[-[Z] MSPaper

E:l MSVEDG [fFaceName
(& -[_] Mutimedia
E:l Narrator
[-[_] NetDDE
i £ Netshow Value\pame
=3 Gtepad I\Face ame
- E:l Ntbackup Value &Z
-] offce [Courier New
- E:l Office Genuine Advantage
F-{Z] Outlook Express (
-] PCHealth e
#1771 Photo Fditar | [ —
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For the font size:
Double-click on "iPointSize"
Click on "Decimal”
Type in 80 (for point-size 8 multiplied by 10)
Click on “OK”

Close registry
Click on top right

.1 MovieMaker

D MPEG2Demultiplexer
1-[27] MS Design Tools
(21 MS Setup (ACME)
&[22 MSDAIPP

(221 MSDetect

=[] MsE

(2] MSHandwriting TIP
|21 mMSPaper
{27 MsvsDG

8] iPointsize
EE WindowPosDX

[RE]wingowPosDY

Value name

I\PomtSize

Value data: Base
Wl ~ Hexadecim:

i» @ecima\:

e .{_:] Notepad
[222 Ntbackup
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Appendix 6. Print-Screen, then email - in case of problems
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If you have a problem, and need to send me a
picture of what is on your screen.

Press the PrintScreen key on your keyboard
This copies a picture of your screen on to the
Windows clipboard
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Open a new Word document

v || Microsoft PowerPoint

3

JE

ft Word Help
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Then Paste (Ctrl+v) the clipboard into the
document

- Microsoft Word
DR ERY (nea Y -~ alDE=4 81
Jﬂe Edit View Insert Format Took Table Window Help

Ctri+Z man
Ctri+Y

Documen

x|
Paste as Hyperink Welcom wteps !
o ou Wou you s ok scting up your lysis
ar Coniat+ || tmportioom || TPl [ |0
Sekcthl Ot S| EE = -] -]
™ Dorask again
# End... Ctri+F
196/ Save the document (2 ew essage BT
Fle Edt View Insert Format  Tooks  Message Help w
»
= | & vV I Y. 5
AttaCh lt to an emaﬂ to me Send Undo | Check Speling | Attach  Priority Sign
Fi Someane@somewhere.cam V

Be sure to tell me the exact section # in the
Tutorial where the problem happens.

rony:
Send
Tor | Someone@somewhereelse.com

|
Subject: | Lack at my new sig

Arial wl[nw] E|B 1 UA |EiZiEiE| == == —
Blah blah klah.....
’{&
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