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Bond & Fox Pendulum Interview data.

Skip down to Let's remind ourselves about the Pendulum
Interview data if Bond&FoxChapter7.txt and this Tutorial are
already displaying on your screen. Please print out the Tutorial for
reference.

Please install Bond&FoxSteps on your computer by double-
clicking on Bond&FoxStepsInstall.exe on your CD
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03100111222200233000
04111111222222132000
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07111112222200110000
08111111222220132010
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11111111122200233000
12111112222232211110

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

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

 Controland Data Fike Setup
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Bond&FoxSteps Control File Set-Up
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WIDE= columns perresponse [T
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oo customized o analzs he Giamples n“AppYIng the Rasch

emNo: Model" by Trevor a and Christine Fox

[58 1. Click on the " Da files” menu. Then click on the data file

2 Cickonthe “Tutoials menu Thencick o he Tuoial
fle. s a PDF

after a few moments by Adobe Reader or equivalent

3. Follow the Tutorial. Download
I T, e s s g

Other specifications in control file: | &'

13

Click on the "Data files" menu.
Click on Bond&FoxChapter7.txt

Files Edit Analysis | Data fles Tutorials Help
BondFoxAppendix2. txt
BondFoxChapter 2. txt

Feport!  gondroxChapter3. tet

BondFoxChapter4. txt

BondFoxChapter5. txt

BondFoxChapter 5~PRTIIL. txt

BondFoxChapters. txt

BondFoxChapter 7. txt

The Bond&FoxChapter7.txt control instructions and data are
displayed on your screen.

El Bond&FoxChapter7.txt

Files Edit Analysic Datafiles Tutorials Help

Bond&FoxSteps

TITLE= Reporttile is IEDnd & Fox PCM Analysis of Fiag

PERSOMN= A data rowis a [Person r

MNAMET = First person label column |1
MNAMELEN= Person label length 2
Number of data rows (58 SO

MNurmber of data columns (20

Refresh Data | Data entry i
Display direction: ¢:g.¢ m
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Click on the "Tutorials" menu.
Click on " Bond&FoxChapter7.pdf" - this is the Tutorial matching
Bond&FoxChapter7.txt

Fies Edit Analysic Data files | Tutorials Help
BondFoxAppendix2.pdf
BondFoxChapter 2, pdf
TITLE= Renar itle iz |§ BondFoxChapter3.pdf
BondFoxChapter4. pdf
PERSON=% data BondFoxChapter 5.pdf

MaMET = First person labs BondFoxChapters. pdf
BondFoxChapter 7. pdf

MAKAFT Fhl= Barcenn lak

This PDF file displays. It is what you are reading now. Please print
out the Tutorial for reference.
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Bond & Fox Pendulum Interview data.

Skip down to Let's remind ourselves about the Pendulum
Interview data if Bond&FoxChapter7.txt and this Tutorial are
already displaying on your screen. Please print out the Tutorial for
referance.

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

Launch Bond&F oxSteps from the short-cut on your desktop or
from the Windows "Start’ memu

The BonddFoxSteps Control File Set-Up Screen displays.
We are going to follow the instructions in the blue box.

Now step-by-step through this Tutorial ...
Click "OK" on the Welcome dialog

. Welcome to Bond&FoxSteps ! x|

Welcome to Bond&FoxSteps, a version of Winsteps

1. Click on the "Data files" menu. Ttien click on the data file
you want to investigate. Each isQentified by its chapter.

ial. Download
Adobe Reader

[~ Thanks, | don't need to see this again ...

Let's remind ourselves about the Pendulum Interview. It
consists of the ratings of 58 interviews about solving the Pendulum
expressed in terms of 18 items. The rating scale is 0,1,2,3. Each
item is modeled to have its own rating scale structure. This is the
Partial Credit model. It is indicated by the ISGROUPS= line.

Let's look at the rating scale category names:
Click on "Category labels CLFILE="

Bl BondaFoxchapter?.tet
Fles Edit Anslysis Datafles Tutorials Help

Bond&FoxSteps Control File Set-Up

TITLE= Reporttitie is IBtmd & Fox PCM Analysis of Piagetian Interview Data.

PERSON= A data row s a |Person ITEM= A data columnis & |iem
NARE 1= Fitst person label column |1 ITEM1 = Firstiterm column |3

NAMELEN= Person label length [2 N‘:Numbem,hem{::w
0123'

Category labels

Number of data rows saIDE=

Number of data columns |20

Fefresh Data | Data entry @‘ﬁ;:; Remove excess
Display direction: ‘G, rows and columns

Scan data for

codes CLFILE=
Calumn: 1]2[3]4]s[6[7][8]a[10]11 [ 12]13[14[16]16[17[ 18] 18] 20]
Person
Iterm Mo
| 14 34105 8°9°100111112113114115116 .17 18
|ISGROUPS= goo0no0o000 0 0O 0O 0000000
1 U T1T 111 T 1 1T 01 [
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The four categories are: =5 Category Labels: Enter/Edit
1 HN no_ . . Edit
. "Not " = nothing relevant to solving the problem
. . Validale cat
2. "Action" = relevant action et | | Cateon Labels UK
3. ”LOgiC” =relevant 10giC I5GROUPS= | Example item|CODES=|Category label
4. "Correct" = correct solution e 1 o |Wot
0 1 1 Action
1) 1 2 Logic
Click on "Category Labels OK" 0 1 3 Correct

Let's take a look at the Item Labels.
Click on "Item Labels: Enter/Edit"

ltem Labels:
| Enter/Edit




There are 18 items. More details about them are in Bond & Fox.

Click "Item Labels OK"

E5 Item Labels: Enter/Edit i ] 3
Edit

NI = Number of ltems= |18 Item Labels 0K

Number | Label

Order lengths
Order weights
Order push
Length-freq
Vary factors

Infer

Tests lengths

Tests weights

©om g m e W N

Tests push
10 |10 Length role

11 |11 Weight role

12 |12 Push role

13 |13 Length combine
14 |14 Weight combine
15 |15 Push combine
16 |16 Systematic

17 |17 Exclude weight
18 |18 Exclude push

Let's perform the Analysis of these data.

Click on "Analysis" menu

Click on "Exit to Analysis (does not Save)"

- we don't want to make any changes at this point ...

Bond&FoxChapter?.bct

Files Edit | Analysis Data files Tutorials Help
Save control with data file and exit to A
e combral flewithout data and/exit £

Exit to Analysis (does not "Save®)

File Setup closes, and the Analysis phase begins. If this is the first
time you have run an Analysis, it checks your computer for
available resources ...

Fle Edit Diagnosis OutputTables OutputFiles Batch Help Spedficaton Flots SAS/SPSE
Constructing Bond&FoxSteps.ini ...

C:\Program Files\Hicrosoft Office\0ffice\EXCEL_EXE found ...
C:\Program Files\Windows NT\Accessories\wordpad.exe found ...

Bond&FoxSteps - Analysis phase - correctly reports that the
analysis control file is Bond&FoxChapter7
xt.

"Report output file name"?
Press your Enter key

"Extra specifications"?
Press your Enter key

Bond&FoxAnalysis Uersion 1.8.8 Aug 24 28:53 2¢
Current Directory: c:\Bond&FoxSteps\Bond-data\

Hame of control file:

specifications (or press Enter):

The Pendulum Interview data is Rasch-analyzed.
Measures (person abilities, item difficulties) are constructed.

Notice that 18 items are input, but that only 17 are reported as
measured. We will want to find out what has happened.

But first ....

1 10 -.16 -.0053 g 4= 2 -.08 .e32|

] " -1 -.06836 8 1L 2 -.85 .8e822|

Calculating Fit Statistics

Standardized Residuals H{8,1) Hean: -.84% S.D.: 1.27
Bond & Fox PCH Analysis of Piagetian Interview Data

PERSONS 58 INPUT 58 MEASURED INFIT OUTFIT I

|

| SCORE COUNT HERSURE  ERROR IHNSQ  2STD OMNSQ  2STD|
| MEAN 19.9 17.8 1.17 -58 1.85 -0 1.685 1]
| s.p. - -8 .96 -13 .63 1.3 1.45 1.08]
| REAL RHMSE .52 ADJ.SD .88 SEPARATION 1.54 PERSOM RELIABILITY .78|
| |
| ITEMS !1E IHPUT 17 MERSUREDI INFIT OUTFIT 1
| MEAN - - - -36 .99 -8 1.43 -9]
| s.D. 29. 1.73 .22 .15 -8 214 1.1]
|

7 -8
REAL RMSE -42  ADJ.SD 1.68 SEPARATION 4.02 ITEHW RELIABILITY .94

Output written to C:\Bond&FoxSteps\Bond-data\Z0US34US . TXT
CODES= 8123

GROUPS= B8

Heasures constructed: use “Output Tables™ menus

Bond & Fox Figure & 7.1 Pathway Bubble

Click on the "Plots" pull-down menu
Click on "Bubble Chart".

[
Plote SAS/SPSS Graphs Data Setup
Plotting problems?
Compare statistics I

Bubble chart .




"Bubble Chart Specifications"?
The options are pre-selected correctly.
Click on "OK"

=
Display a Bubble Chart for:
[~ Persons (Rows in data)

¥ ltems [Columns in data)
Display bubbles:

= Measures vertically, Fit horizonta

¢ Measures horizontally, Fit verti
Fit statistic type:

 Qutfit [unweighted]

0K | Cancel | Help

"Plot data-point label ..."?
Click on "Entry number"

Plot data-point label ...

How are the plotted datapoints to be labeled?

Marker IEnIrynuthr Help |
Label |Entry+Lab Cancel |

Only part of the label?

AN

After a few moments, Excel displays a bubble chart of the pathway. | : : ts
® ® ‘
®e o © f
® @ 03
@® o ) )
Let's reduce size of the Bubbles. Their diameters should be twice
the measure standard errors. So the diameter of the biggest bubble /_\
for item 5 should be 2 x .71 = 1.4 logits (as we will discover a little
B
later). E
Right-click on a bubble. Srrslrr
Click on "Format Data Series" (not "Format Data Labels" nor Add Trendiine. ..
"Format Data Points")
If "Format Data Series" is not listed, right-click a little lower in the .
bubble.
Click on "Options" Tab 21
Change "Scale bubble size to" 70% of default. Patterns | Aads |  XErorBars | YEmorBas |
Data Labels Series Order

rSize represents
" Area of bubbles
' Width of bubbles

¥ show

Scale bubble size to: % of default

ITEMS

t Infit Zstd

salnseap

gative bubbles
[~ vary'colors by point

Cancel




You can also use other Excel functions to produce a bubble plot

tInfit Zstd

resembling the artist-drawn plot in Bond & Fox. e
®
But category thresholds are not shown in this plot, but we will see ® @ e ‘
them shortly .... L §
® ‘g
Close windows at any time - you can always get them again!
You can quickly get back to the Analysis by clicking on ! BondaFoxChapter7. et

Bond&FoxChapter7.txt on the Windows Taskbar

Bond & Fox Table 7.3
Click on "Output Tables" menu
Click on "14. ITEM: Entry"

E! Bond&FoxChapter?.txt

File Edit Diagnosis | QutputTables OutputFiles Batc
Request Subtables

3.2 Rating (partial credit) scale
2.0 Measure forms (all)

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

14. ITEM: entry

This shows the central item difficulties for all items.

Notice that Item 1 is identified as "DROPPED". What's this?

IABLE 14.1 Bond & Fox PG Analysis of Piagesian I ZOUS3WS.TXT Aug 24 20153 2006
TNPUT: 55 PERSONS 18 TTEMS MEASURED: 58 PERSONS 17 ITEMS 49 GATS

PERSON: REAL SEP.: 1.54 REL.: .70 ... ITEM: REAL SEP.: 4.02 REL.: .94

ITEM STATISTICS: ENTRY ORDER

IENTRY ~ TOTAL MODEL| ~ INFIT | OUTFIT |PTMEA|EXACT MATCH|
INUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ 2STD|CORR.| OBSt EXPS| ITEM

@

1
1
1 1 1 I I I | 1 Ozder lengths 0 :
1 € -1.10 $271 .92 W0 .9% -.2| .40] €2.0 70.7] € Infer o
1 7 -.08 .2211.12 1.111.14 «71 .33 46.6 60.3] 7 Tests lengths 0
1 8 -7 «23911.23 +619.90 3.4 .17| 91.4 92.0] 8 Tests weights 0
I Ti lhoilss T se el ool ans sre 10 tesaen vete o1
Lo D3 lmi s el s el el sea seis 1z rem e o
1 13 -.36 .25] .87 -.8] .84 -.9] .54| 69.0 63.8] 13 Length combine 0
Y U8 lmns 17 slel liel sas eal01 16 pasn comie 0 1
1 16 1.45 .28] .89 -1.2| .86 -.8| .49| 75.9 66.9] 16 Systematic 0
P Sa 38 e A e IS IS oS arnl o pectese e 0 |
SCrOll dOWn tO Table 14 2 TABLE 14.3 Bond & Fox PCM Rnalysis of Piagetian I ZQUS34WS.TXT Rug 24 20:53 2006
o INPUT: 58 PERSCNS 18 ITEMS MEASURED: 58 PERSCNS 17 ITEMS 49 CATS 1.0.0
TItem 1 has 58 responses of "1". EVeryone was rated in the same ITEM CATEGORY/OPTION/DISTRACTOR FREQUENCIES: ENTRY ORDER
category. But we specified are 4 possible categories 0, 1, 2, 3. So is
. . ENTRY DATA SCORE DATA AVERAGE S.E. OUTF PTMER
this "1" the top category of a 0-1 item? Or near the bottom of a 0-3 IR o LT | comn s | Eatone MmN misg comR | 17E |
item? 9 ' ' '
item? Or what? Bond&FoxSteps doesn't know, so dropped Item 1 e . 5 00 11 osser 1emgs | 1 acton
from the estimation. [ I I [
| 2 0 01 2 3 .91 .09 1.2 -.05 |2 Order weights | 0 Not
| 1 11 56 97 | 1.18 .13 1.1 .05 | | 1 Action
PR . . . | I | I |
This is a draw-back to the Partial Credit model. When we know in s o 01 2 31 .81 .08 1.2 -.05 3 Orderpssh | O Net
advance which are the dichotomous 0-1 items, then it is better to | : e | e
specify them as sharing the same response structure. rather than as P T ol S
each defining its own response structure. : ' :
You can quickly get back to the Analysw by clicking on ! BondaFoxChapter7. et
Bond&FoxChapter7.txt on the Windows Taskbar
i
Bond & FOX Flg' 7'2 N File Edit Diagnosis | QutputTables OutputFiles Batc
Click on "Output Tables" Menu ! 6 Request 5abtatles
. 3.2 Rating (partial credit) scale
Click on "12. ITEM: Map" ! 2.0 Measure forms ()
I

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

14, TTEM: entry
yocooodooooool| 15 ITEM; Alphabetical
(25, ITEM; displacement
777777777 1 L1 ITEM: responses

.8, ITEM: outht plat

&, ITEM: infit plat

Standardized R
Rand & Fnv PrH




Scroll down to Table 12.6

The thresholds shown in Bond & Fox Fig. 7.1 and 7.2 are the
"Rasch-Thurstone Thresholds", the points at which there is a 50%
probability of being observed in categories below and 50% being
observed in categories at or above the category transition point.

Example: Item 6 has categories 0, 1 and 2. So, at the bottom of the
map, 6 Infer.1 is the location where there is a 50% chance of being
observed in category 0 of item 6 and a 50% chance of being
observed in categories 1 or 2. In the second column, about halfway
up is 6 Infer.2. This is located where there is a 50% chance of
being observed in categories 0 or 1 and a 50% chance of being
observed in category 2. Item 6 has not category 3, so does not
appear in the right-hand column.

TABLE 12.6 Bond & Fox PCM Analysis of Piagetian I ZOU436WS.TXT Aug 24 22:25 2006
INPUT: 58 PERSONS 18 ITEMS MEASURED: 58 PERSONS 17 ITEMS 49 CATS 1.0.0

PERSONS MAP OF ITEMS - 50% Cumulative probabilities (Rasch-Thurstone thresholds)

<morex| Action
+

X
+
|
|
|T
X | 18 Exclude push .1
T+
|
x |
| 17 Exclude weight.1
XK 5|
+
XK |5
XXX | 16 Systematic .1
XX M|
XO0COKK + 15 Push combine .1
0000 |
3000¢ |
00|
200K 5|
+ 12 Push role 1
200¢
X 9 Tests push 1
X
T| 8 Tests weights .1
7 Tests lengths .1
x 11 Weight role .1

S 14 weight combine.1

10 Length role .1
13 Length combine
2 order weights .1
3 order push

4 Length-freqg

|
|
|
|
+
|
|
|
|
+
|
|

|
|
.
<less>|<frequ>

11 Weight role .2
12 Push role

13 Length combine.2
10 Length role .2
14 Weight combine
15 Push combine

7 Tests lengths .2
9 Tests push .2

6 Infer .2

& Tests weights .2

Correc

10 Length role
12 push role

W

11 weight role .3
15 Push combine

14 weight combine.3

Close all open and output windows




