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Bond&FoxChapter5.pdf: Bond & Fox (2001) Applying the Rasch Model ... Chapter 5: The PRTIII Test

B&F Bond's Logical Operations Test PRTIII data

Skip down to Let's remind ourselves about the PRTIII test if
Bond&FoxChapterS.txt and this Tutorial are already displaying on
your screen.

Please install Bond& FoxSteps on your computer by double-
clicking on Bond& FoxStepsInstall.exe on your CD

Launch Bond&FoxSteps from the short-cut on your desktop or
from the Windows "Start" menu

‘The Bond&FoxSteps File Set-Up Screen displays.
We are going to follow the instructions in the blue box.

5 shad 5 ghad _addaill G jall 138 il Y
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%, Welcome to Bond&FoxSteps ! x|

Welcome to Bond&FoxSteps, a version of Winsteps
customized to analyze the examples in "Applying the Rasch
Model" by Trevor Bond and Christine Eox.

1. Click on the "Data files" menu.
you want to investigate. Each is

2. Click on the "Tutorials" ménu. Then click on the Tutorial
matching the data file. It is’a PDF file and will be displayed
after a few moments by Adobe Reader or equivalent.

3. Follow the Tutorial.
Adobe Reader

I~ Thanks, | don't need to see this again ...
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TITLE= Reportiileis ~ [BaF PRTII date: 13 tems

PERSON= A data row is a |Person ITEM= A data columnis a [item

ITEM= Firstitern column [5 [

Ni= Nurber of tems [13
XWIDE= columns per respanse |1
CODES- Valid codes |10

NAME1= First person label column |1
NAMELEN= Person label length (4
Number of data rows 150

Number of data columns (17

hix
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" Analysis" iald e Ll File Edit | Analysis Data files Tutorials Help
[ . " Ll control with data file and exit to Analysis
Exit to AnalySIS (dOCS not Save) ‘;‘; | conitrol file without data and exit to Anal
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File Edit Diagnosis OutputTables OutputFiles Batch Help Spedfication Plots SAS/SPS
Constructing Bond&FoxSteps.ini ...

C:\Program Files\Microsoft Office\0ffice\EXCEL.EXE found ...

C:\Program Files\Windows NT\Accessories\wordpad.exe found ...
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Bond&Fox3Chapter5~PRTIIL.txt.

"Report output file name"?
" Enter" ‘;x: L)

"Extra specifications"? ek
." Enter" e lial

Bond&FoxAnalysis Uersion 1.8.8 Aug 16 21:13 28
Current Directory: C:\Bond&FoxSteps\

Name of copirol file:

C:\Bond&FexSteps\Bond-dataj|Bond&FoxChapter5.txt
Current’ Directory: C:\Bond&ro0XSTepS\BONd-datd

Re fort output file name {(or press Enter for tem

Extra.cpecifications (or press Enter):

S el aladiuy PRTIIT s iy Jalas Jau
. (SJSSS\:\_\)M 4.3)51\ B).ﬁ) Qu\gﬂ\ )@.LS
(Fit statistics) z3sall fasall Cilelian] Cilead laaay

el a5 ol ) cluld H3E Y S idaadl)
(As Dl ilelian) Caland Gll) aay

| 5 .18 -.0154 24 8x 1
1 6 .12 -.0101 24 8x 1
1 7 .08 -.0068 24 8x 1

Calculating Fit Statistics

Standardized Residuals N{©,1) HMean: -.62 S.D.: 1.0%
B&F PRTIII data: 13 items

PERSONS 158 INPUT 158 MEASURED INFIT OUTFIT |
SCORE COUNT HEASURE ERROR IMNSQ 2STD  OHMNSQ 28TD|
MEAN 5.7 13.8 -.50 .85 .98 N .99 -2]

S.D. 2.9 .8 1.62 .18 47 1.8 1.12 7]
REAL RMSE .87 ADJ.SD 1.37 SEPARATION 1.57 PERSON RELIABILITY .71]|

ITEMS 13 INPUT 13 MEASURED

MEAN 62.3 143.0 .00 .24 .99 -8 1.08 .8]
S.D. 5.0 .8 1.76 .86 .14 1.8 .59 1.1]
REAL RMSE .25 ADJ.SD 1.74 SEPARATION 7.88 ITEM RELIABILITY .98]

Output written to C:\Bond&FoxSteps\Bond-data\20U846uS.TXT
CODES= 18
HMeasures constructed: use "Output Tables™ menus
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File Edit Diagnosis | Qutput Tables OutputFiles Batch

| 3 Request Subtables

>========.=====: 3.2 Rating (partial credit) scale

| . % 2,0 Measure Forms (all)
Checking connt
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|Gontrol: \Boat 15 7EM (column): fit order
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TABLE 14.1 B&F PRTIII data: 13 items ZOUB40WS.T:
INPUT: 150 PERSONS 13 ITEMS MEASURED: 150 PERSONS 13 ITEM

PERSON: REAL SEP.: 1.57 REL.: .71 ...\ITEM: REAL SEP.: 7.08
ITEM STATISTICS: ENTRY ORDER

|ENTRY  TOTAL MODEL|  INFIT | OUTFIT |
|NUMBER SCORE COUNT MEASURE S.E. |MNSQ 2ZSTD|MNSQ 2zSTD|!
|

1 1 128 150  -3.17 .27]1.25  1.4]1.08 .31
1 2 7 150 3.39 .41] .91 -.2| .64 -.3|
1 3 42 150 80 .2111.17 1.5]1.09 .4
1 4 76 150 -.61 .19] .94 -.6] .98 .0]
1 5 70 150 -.37 .19] .93 -.7] .90 -.5]
1 6 39 150 94 .2111.17  1.5]1.29 1.0]
1 7 80 150 -.76 .19] .82 -1.8 -1.4]
1 @ 123 150 -2.80 .25]1.09 .6 2.8]
] 48 150 53 .20]1.04 .411.30 1.2]
| 10 81 150 -.80 .19]11.00 .0| .86 -.71
1 11 45 150 .66 .20] .85 -1.4] .72 -1.1]
1 12 71 150 -.41 .19] .97  -.3] .83 -1.0]
1 13 13 150 2.60 .31] .78 -1.0] .66 -.4|
1
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TABLE 10.1 B&F PRTIII data: 13

items

ZOUB40WS.T:

INPUT: 150 PERSONS 13 ITEMS MEASURED: 150 PERSONS 13 ITEM

PERSON: REAL SEP.: 1.57 REL.:

ITEM STATISTICS: MISFIT ORDER

.71 ... ITEM: REAL SEP.: 7.08

|ENTRY  TOTAL
INUMBER SCORE COUNT MEASURE

I
E] 23 150 -2.e0

I

1 9 48 150 .53
1 6 39 150 .94
1 1 128 150  -3.17
1 3 42 150 .80
I 10 81 150 -.80
1 4 76 150 -.61
1 12 71 150 -.41
1 5 70 150 -.37
1 2 7 150 3.39
I 11 45 150 .66
1 7 80 150 -.76
1 13 13 150 2.60
I

MODEL|  INFIT | OUTFIT |
S.E. |MNSQ 2ZSTD|MNSQ 2ZSTD|!
.25]1.09 .a 2.81i
.2011.04 .4[1.30 1.2
.2111.17  1.5]1.29  1.00
.27]11.25  1.4]1.08 .31
.21]1.17  1.5]1.09 .4l
.1911.00 .0l .86 -.7|
.19] .94 -.6] .98 .ol
.19] .97 -.3] .83 -1.0]
.19] .93 -.7] .90 -.5|
.41] .91 -.2] .64 -.3|
.20] .85 -1.4] .72 -1.1|
.19] .82 -1.8] .75 -1.4]I
.31] .78 -1.0] .66 -.4i

"Most unexpected responses "10.6 Jsaall N iy ) Jal

e 54 255 350 e oo (33D cdad il pe ) Aiaaall Y of s
8 4 Anlly s clS 5 ) G o (0) s alila] S Cum 815 il
A1) dasnaa Ala) U1 gisai B8 g3 il

$Unii 13La ¥4 siee (0) Labalall 54 a8, 28 Ala) Ja
e iy ASN /e i) Julaill (e
Ala) CulS 13 Lagd (5, (dikall) 2 all 1 Aal 485 sl ]
ﬁ&)é‘d\@wwd&uwﬁ;ﬁ 83)355\‘:_\9
(Fhagna 5 lad Ll Lo LY maas
8 335 sall aa (38 535 ULl Cile 8 Aadlall cilS 13 L S5 2
cile 8 el (Al a2 da ) AlaYIdd
(Sl

¢ "missing" "5osia" CULS LAY o3 3a5 o Lile L,

Gstim b Y1 et/ aal (s Juil

il slac ) 4aLE A 258 sall "Other specification in control file"
Al 3 all & Jladll vie data set-up screen

EDFILE=*
54 8 m
%k

Jalaisla s <"m" Msasiia " 8 5l e 54 3l s Jrag 14
Alad e Ll e leaa el )
oY iy Y Ll

TABLE 10.6 BAF PRTIII data: 13 items

TOUB40NS. TXT Ang 16 21:13 2006
INPOT: 150 PERSONS 13 ITEMS MEASURED: 150 PERSONS 13 ITEMS 2 CATS

1.0.0

MOST UNEXPECTED RESPONSES

+

DATA |OBSERVED EXRECTED |RESIDUAL| ST, RES. [NEASDIFF| ITEM | BERSON | ITEM | PERSON|

Il 1 I Il +

4

1

4

1

|

[ S S —
Y | 100 | 11,09 |
| 1] T B 16
|1 1] 2 9 10
| 1] 1] 2| 9 6
| 0] 0] 96| -96] 500
| 0] 0] 96| -96] 500
| 1] 1] . 96| 503
| 1] 1] . 96| 503
L0 01 961 -6 1 497

5.0 |
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3,63
3.9 |
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303 |
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13
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202
|6
828
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B9
209

219

| 055
| 140
| 022
| 04
| 086
| 029
| 09
| 052
002
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" Measures vertically "
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"Standardized"

SOK? il |l

i Display a Bubble Chart for:
[~ Persons (Rows in data)
v Items [Columns in data)
Display bubhlcs:
1 «measures vertically, Fit horizontally
" Measures horizontally. it vertically
. Fit statistic type:
" Outfit [uiweighted)
& “1niit (information-weighied)
* Fit statistic expression:
' Standardized [t, ZStd)
| " Mean-square [interv2! scaled = log)
1 " Mean-square {chi-square{d.f.)
: ok |

Cancel I Help I

"Plot data-point label ..."? elad

"Entry number" e bl

Plot data-point label ....

How are the plotted datapoints to be labeled?

Marker IEntrynumber Help I
Label | Entry+Lahei| Cancel I

Only part of the label?
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"Format Data Series" e bl
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% Format Data Series...
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Source Data...
Add Trendline... \
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"Data files" 4l e laxial
BLOT _ial s2 5 Bond&Fox3Chapterd.txt <l e Jazal

File Cdit Analysis | Data files Tutorials Help
BondFoxAppendix2. txt

BondFoxChapter2. txt

TITLE= Repoi  BondFoxChapter3.txt

Ciley Galall i)y Jasall cilagded gl
<iils e Bond&Fox3Chapterd.txt

BondFoxChapter4. txt
oEDor
B Bond&FoxChaptera.txt

File Edit Analysis Datafies Tutorials Help

Bond&FoxSteps Control File Set-Up

TITLE= Reporttite is |B&F BLOT data: 35 items.

PERSON= A data rowis a |Person ITEM= A datacolumnis a [item

NAME1= First person label column |1
NAMELEN= Person label length [4
Number of datarows |150

ITEM1 = Firstitem column |5

Ni= Number of tems [38

XWIDE= columns per response |1
Number of data columns [33 CODES= Valid codes |10

Refresh Data | Data entry ¢|ﬁ¢ Remove excess
Display direction: ™1™ [_rows and columns

Scan data for
codes

Category lab
cll

3

Column: [1]2]3[4[5[6]7[8]8[10]11]12]13]14[15[16][17[18[19[20] 21 22 23[24] 2
Person: |

Iterm No:

Lebel. | | | | |oofo[ofofos[07[o08]08[10]11[12]13[14]15[16]17[18[19]20]2
1 001 1111111 111071 1010110T710
2 002 11111111ttt

¢ BLOT liia) il Jalas il
"Analysis" Al e bl
"Exit to Analysis (does not Save)" e bzl

oABall) ol bl i A (a8

BB Bond&FoxChaptera.txt

File ' Edit | Analysis Data files Tutorials Help

Save control with data file and exit t
e contral file without data and exi

Stark Analy s not "Save’)

Exit to Analysis (does not "Save®)

G Aadlal 405 4 5) Bond&FoxSteps (sSs8 5 215 &l ghad oaid
& Jalail) Javia Cale &) ) isaa IS5 (Winsteps gl gz
Bond&Fox3Chapter4.txt.

"Report output file name"?
" Enter" ‘;x: L)

"Extra specifications"? ek
" Enter" Jle il

Bond&FoxAnalysis Version 1.6.0 Aug 16 5:42 2@
Current Directory: eo:\Bond&FoxSteps\Bond-data\

Name of contrei file:
C:\Bond&FoxSt{eps\Bond-datajlBond&FoxChapter4.txt
Current JSirectory: C:\Bond&loxSteps\Bond-data

Resort output file name (or press Enter for tem

Extra specitications (or press Enter):

(O 23 5a3 a3 BLOT Jbid) iy st fay

5(3)353\2_)}»@ ‘JJ.U\BJ.\E)QLM\:@\)@_E:
(Fit statistics) g3 saill fasMall Cilelian] Calend laaay

talculating Fit Statistics

Standardized Residuals N(0,1) Mean: .01 S.D.: .97
B&F BLOT data: 35 items

| PERSONS 150 INPUT 150 MEASURED INFIT OUTFIT |
SCORE COUNT HEASURE  ERROR IMNSQ  2STD OMNSQ  2STD|
| MEAN 26.2 35.0 1.57 54 .99 A .95 A

| s.b. 6.2 .0 1.30 .20 .13 6 .u6 7]
| REAL RMSE .57 ADJ.SD  1.17 SEPARATION 2.04 PERSON RELIABILITY .81|

|

| ITEHS 35 INPUT 35 MEASURED INFIT OUTFIT |

| MEAN 109.9 47.0 .00 .24 1.00 A 95 -]
s.D. 9.5 . .97 .06 A1 1.8 .31 1.2)

| REAL RMSE .25 ADJ.SD .93 SEPARATION 3.79 ITEM RELIABILITY .93|

Output written to C:\Bond&FoxSteps\Bond-data\Z0U618us.TXT
CODES= 10
Heasures constructed: use “Output Tables" menus

agaall 3 gladll oY)

5.5 JSal alay¥ BLOT Wi (e 21 AY) <l ) 5 ghadll 038 8 Ui
HESSCPRVEY

"Output files" il e bl
"PERSON File PFILE=" e Ll &

H!Bond axChapterd.txt

File Edit Diagnosis. Output Tables | OutputFiles Batch Help
| 288 .68 . Control variable file=
d====================== [y Fie FILE=




"Output File Specifications:" ziixs

Text Editor sl

Text: space-separated s
Include Column Headings !
Permanent file a2 ila

MOK" e hal | sl

Woutout File specifications =
_ Display the Output File with:
1 = Text Editor
< Excel
. SPSS
< Don't display
File format:
= Text: space-separated: fixed field
© Text tab-delimited fields [best for EXCEL)
© Text comma-separated fields ¥ Labels in "'quotation marks"
© SPSS: .sav format Separator character: [
Column Headiyé
o~

] < No cgfumn headings L
Z  File statds:
4 & Permanent file: request file name

T

ary file: ic file name

Help | setas defaun

blotpf.txt :ald) aul
"Save" n_&é;‘\u
blotpf.txt <ale & ol 81 ciluls Lasafl,

Iblotpf |
IAlI Files (*.7)

: blotpfitxt —ile jelay

dgac (8 28 JSB )M Ll aa g f] a8 25ae Bl JlAd) 6B ) 2
€6 Ay see b rall ladllan 50 A
ol slagy Wy i Al il o3a

B blotpf.txt - WordPad
File Edit View Insert Format Help

D@ SR sl &l=(@-] B

[; PERSON B&F BLOT data: 35 items Aug 9
;ENTRY MEASURE STTS COUNT SCORE ERROR I
1

1 . 1 35.0
2 .95 35.0
3 1.8 1 5.0
4 3.95 35.

sl pleall Jay 3 e 1353 50 J13Y 3 PRTIIT DS ) o)
il Jls 5 Bond&FoxSteps duani ac i ¢aga ga oS &l 135
. Bond&Fox3Chapter5~PRTIILtxt <l ;e PRTIII LSS

! Bond&FoxChapterS.txt |

:5.5 JSall alayy
Bond&FoxChapter5 Jasi 8

Spedification | Plots SAS/SPSS Graphs

"Plots" 4l e Jazial A 3.8 Plotting problems?
"Compare statistics" (e bl 5 PPy Compare statistics
" Bubble chart

"persons" Al "Compare statistics" 44l Je (e

BLOT _ksal 5.5 JSall b X - saall Jia)

"measures" s

"PFILE" 3l

cale (e Gaadl "Browse" Ul axiiul sl "blotpfltxt" AUy 8
blotpf.txt

PRTIIT Juial y - saall Jid)

"measures" id

"this analysis" il

Sl Lapay i) jelat K1 "Excel scatterplot” il &

C"OK" e dial | il

ersons

" P-value: Average rating

For C items

" Observed matct ¢ Expected match

: Plot this (left, x-axis)
[  Raw score

easules

¢ Outfit mean-squares

" Standard errors " Discrimination

¢ Outfitt standardized ¢ Displacement  Lower Asymptote

¢ Infit t standardized ¢ Correlation " Upper Asymptote

from  this analysis Statistic field number:
m orlALE= il —IBvowse Statistic name: li
—
I C:\Bond&F psiBond- pf.txt I Status field number: |3
Label field number: |13

¢ Infit mean-squares

. and this [right, y-axis] ¢ P-value: Average rating
| easures

! Outfit mean-squares
¢ Infit mean-squares

from Elhis analysis
 PFILE= or IFIL.E= .txt file

" Observed matct ¢ Expected match
' Raw score
" Displacement ¢ Lower Asymptote

¢ Standard errors ¢ Discrimination

© Outfit t standardized

¢ Correlation

Statistic field number:

_ Browse | |statistic name:

| Status field number: |3
13

" Infit t standardized " Upper Asymptote:

Label field number:

Display with: i~ Columns Excel scatterplot

o]

Cancel | Help |




"Plot data-point label ..."? (3 sxia jeli

5.5 Jsill Jie "Marker" e bl
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Measures (B&F PRTIIl data: 13 items)

Measures (blotpf.txt)

oleall by 15 (10 Bond&Fox3ChapterS~PRTIIL txt <ile e bzl

! Bond&FoxChapterS.txt |

et (e Y1 Jsas Sleglas o (S8 xisd 5.3 Jsaall g sia
PRTIII 5 BLOT ksl

pleall Jay 5 e PRTIT Bond&FoxChapter5.txt <ale e Jaiial
"Output Tables" e bzl
"18. Person Entry" »xa

s [_0 putTables OutputFiles Batch Help Spedfication Plots SAS/S

JAequest Subbables 1. Variable maps

3.2 Rating (parte! credit) scale \2,2 General Keyform

.2, 0%easure Farms (amh 2,5 Category Averages
3.1 Summary statistics

10. ITEM (column): fit order
13. ITEM: measure

6. PERSON (row): fit order
17. PERSON: measure

PRTII LAY 18 Jsaall jeka

14, ITEM: entry 18. PERSON: entry

16 TTEM slmbhakatical 14’ oFoD ety slrkhahakical
TABLE 18.1 B&F PRTIII data: 13 items
INPUT: 150 PERSONS 13 ITEMS MEASURED
PERSON: REAL SEP.: 1.57 REL.: .71 ...

PERSON STATISTICS: ENTRY ORD

—
|ENTRY TOTAL MODEL|
| NUMBER SCORE COUNT MEASURE S.E. 1
1—
1 a =) 13 1.23 .751
1 2 12 13 3.76 1.19]
1 3 =) 13 1.23 .751
1 4 10 <] 1.8s5 .83]
1 s 10 13 1.8s5 .83]
1 & 4 13 —-1.24 .74
1 7 6 i3 —-.24 -.681

(= Bond&Fox3Chapterd.txt <ale 8 BLOT il e Laiial
pleall Loy 5

#|* BondaFoxChapter4.txt |

"Output Tables" e bl

."18. Person Entry" il

OU'nut Tables OutputFiles ' Batch Help Specification Plots SAS
1. Variable maps

2,2 General

Request subtables
3.2 Rating (partial credit) scala

,2,0 Measure Forms (all)

2,5 Cateqor aaes
3.1 Summary statistics

10. ITEM (-olumn): fit order [
13. ITEM: maasure

14, ITEM: entry

.15, ITEM; alphabetical

6. PERSON (row): fit order
17. PERSON: measure

.19, PERSOMN; alphabetical
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TASLE 18.1 Bs&F BLOT data: 35 items
INPUT: 150 PERSONS 35 ITEMS MEASURED

PERSON: REAL SEP.: 2.04 REL.: .81 ...

PERSON STATISTICS: ENTRY ORD
B,
| ENTRY TOTAL MODEL |

INUMBER SCORE COUNT MEASURE S.E. [

1 a 29 3s 1.84 .a2]
1 2 sa 3s 3.95 1.03]
1 3 29 3s 1.4 -as]
1 2 EE 3s s.es5 1.03]
1 s 33 3s 3.19 751
1 s 32 ER) 2.72 -631

rin Gl Lis Jglaadl pia b 5 san s alasial
OSshs s 53, Jsanll b ceadiul 3 e sleall 038

Output File person files (PFILEs ) ¢» S axii () (S
Jodsh g laas ST e a6 ol ol 13) Jus sy

PERSON STATISTICS: ENTRY ORD| PERSON STATISTICS: ENTRY ORD!
PRTIII BLOT

|ENTRY TOTAL MODEL| | TOTAL MODEL|
|INUMBER SCORE COUNT MEASURE S.E. || SCORE COUNT MEASURE S.E. |!
|
| 1 9 13 1.23 .75] 29 35 1.84 .48]
| 2 12 i3 3.76 1.19] 34 35 3.95 1.03]
| 3 9 i3 1.23 751 29 35 1.84 .48]
I 4 10 13 1.85 .83] 34 35 3.95 1.03]
| 5 10 13 1.85 .83] 33 35 3.19 2751
| 6 4 13 -1.24 .74| 32 35 2.72 .63]
| 7 6 13 -.24 .68] 33 35 3.19 .751
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Bond&Fox3Invariance.pdf <ale (& 54 i
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