Many-Facet Rasch Measurement : Facets Tutorial

# . .
Mike Linacre - 1/2012
1. | Tutorial 4. Anchoring
Dig here for treasure!
e Subset detection and remedies
¢ Anchoring, linking and equating
e Judging plans and Generalizability Theory
This tutorial builds on Tutorials 1, 2 and 3, so please go back and review when you need to.
2. A. Subset Detection and Remedies
3. | Yes, launch Facets again @
ﬂ-.-
4. | We’ll start this Tutorial by looking at a situation that J Facets
frequently arises when Rasch-analyzing conventional F"e; E_:'t ﬁF"’:l :5“"‘2"‘;"11';“”’“-
. . . . pedncanon Hile Mame:
experimental designs and judging plans. Exit
Cllck on “Files” Finish iterating Ctrl+F
. . . . Save progress repo Cirl+5
Click on “Specification File Name?” -
Facform:
5. | “What is the Specification file name?” s EH
. Lookin examples - v
Click on “Subsets.txt” and “Open” Hio
. [£] Meas2anc.txt
or Double-Click on “Subsets.txt” My Recan DMemrert
€ o
(13 . b 2 b 13 2 - % ';a rtcas.txt
Extra Specifications” - click on “OK B
My Documents
“What is the Report Output file name” - click on “Open’ .
omputer
. .
Subsets.txt is analyzed .... U Fione Fuee = oo ]
Files oftype: [specifcation (~ ) | Cancel
[~ Open as read-only
4
6. | At the end of the analysis report in the Facets main Zable 7.3.3 Items Measurement Report (arzanged by N)
Wll'ldOW, do you s€€: Table 8. Category Statistics
. ' c e
Warnlng (6)' There may be 2 dlSJOIIlt subsets Table 4.1 Unexpected Responses (0 residuals sorted by u)
inalvzed in time of 0 5'&
This is a strong warning. The results of this analysis farning (6)! The :
UUCPUL CO Li\ract Ub3ets.out.tzt

may be misleading.




What are disjoint (or disconnected or partially connected New York Raters
subsets)?

Lower

Look at the Figure here. The New York Students were Ratings

rated by the New York Raters, and the California

Students were rated by the California Raters.
The California Students were awarded higher ratings.

New York Students

\ California Raters
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Imagine the newspaper headlines: “California Students
perform better than New York Students! California
average: 3.7, New York average 3.5.”

Sounds convincing doesn’t it!

Higher
Ratings

California Students / /

The truth is that we don’t whether the higher California ratings are because the California students
perform better, or the California raters are more lenient, or a bit of both. The two sets of ratings are
disconnected, disjoint. They are two separate subsets of the data. We need to connect them up. Perhaps
fly some California raters to New York and some New York raters to California. Or have some New
York students rated by California raters, or ....

This design reflects many judging plans. But, instead of “New York™ and “California”, it is usually
“Rater pair A” and “Rater pair B”. So perhaps I am rated by the lenient pair of judges and you are rated
the severe pair. No one will ever know. The ratings themselves are treated as though they are the truth,
but they are not.

“Conclusions about a child's [performance] would depend on the luck of the draw ... a liberal

rater rather than a stringent one.” (Shavelson & Webb, Generalizability Theory, 1991, p. 8).

A similar situation arises when there are several tasks available, and each examinee is assigned (or
chooses) to perform only one. There is no evidence in the data for comparing task difficulty.

10.

In Rasch measurement, we want all measures to be Mew York Raters
directly comparable in one frame of reference. So,
whenever possible, we arrange for the data to be fully
linked. This means the ability of every student can be
compared with that of every other student either directly
or indirectly. Similarly for the leniency of every rater,
and the difficulty of every item, task, etc.

Lower
Ratings

Mew York Students

In complex judging plans and experimental designs, it
can be difficult to verify that linking has been achieved.
In practice, raters fall sick, students, patients, etc. enter
and leave a study. Rating sessions have to be Higher
rescheduled. Consequently, the “wrong” raters may do
the rating, or a student may receive fewer ratings than
was intended. So verification of connection (linkage) in
the data is required.

Ratings

SjUapnis BILIOJED

California Raters

11.

In the Facets analysis window, Table 3: e
Facets performs a scan of the data to verify that all ' Elements = o
possible subsets of the data are connected. [Zolidaring subscr connecrion




12. | This may take several passes through the data for validating subset conmection. .
complex designs, so the data scan is combined with T s = subeecs
eStimation V;::i_dat:i_ng subset comnmnectiom. .
1 JrnE = 25.6451 —Z20.9 —
Consolidating 2 subsets
13. | Finally, either the data are determined to be fully '.'Ia.:n:i_n (6)1 There may be 2 disjoint subsete
connected (linked) or the disjoint subsets have been N 4 Y .
identified
14. | On your windows task bar,
Click on the _Subsets.out.txt - the Report Output file g T
for the analysis of Subsets.txt
or Facets “Edit” menu: Edit Subsets.out.txt
15. | Scroll down to Table 7.1.1 | 7TTTTTTTTOTTT OIS *
The measure report tells you which elements of each : N Judges :
facet belong to each subset. here “subset: 1" could be . I
thought of as “New York™ and ““subset: 2 could be I 3 Cavendish | in subset:§2
“California” | 2 Brahe | in sobset:jj1
. - . 1 A d i mbset: |1
Looking at this Table usually provides clues as to what : a D';’f_’,g; e : iz :'ub::t: o
has happened. In this example, the “Judges” were the et I
raters. Perhaps the judges paired-up to perform the We can compare measures within the same
ratings. subset, but not across subsets.
16. | Scroll down to Table 7.2.1 T H
Two subsets again! L EmEmAmee. '
Now we know what happened: the judges paired up, and | | 3 SSto¥, baigupatitd b
eagh pair of Judges rated different examinees. | D noward bl By
This is exactly like the New York - California example. | 4 Dawvia | in subsct:jg2
| 3 Chris | in subset: 1
But Facets has reported measures! Yes - but those |\ s ®Frea | in smbsec:{2
measures are somewhat accidental. Facets guesses at We can compare measures within the same
what the relationship between the subsets might be. subset, but not across subsets.
17.| Practical note: our experience is that raters must be carefully monitored during a rating session. In one
instance, raters were paired to conduct oral examinations. At each break, the raters were supposed to
change rating partners. But no one supervised this. So it was not until the data analysis, after rating was
completed, that the Examination Board discovered that the raters had stuck with their first partner for
the entire examination period. So the Examination Board had to assume that the pairs of raters were
equally severe, but they had no means to verify this. It was “luck of the draw” (#9) again ....
18. | Recommendation: Run Facets analyses during the data collection. Then problems will be identified

as soon as they arise, and while they can be remedied. For instance, if we have 30 rater pairs, then after
the first judging session we would expect our analysis to show 15 subsets of 1 pair each. Then, at the
first break, each rater pairs with another rater. If this is done carefully, at the end of the second session
all the data should be linked together. Something will probably go wrong, so maybe three or four
subsets are reported. Now you can act on that information for the third session and revise the rater
pairings to make sure the data are fully linked.

Running Facets simultaneously with the data collection also has the benefit that other problems such as
rater misunderstandings, data entry errors, incorrect instructions to the examinees, can be remedied
before they threaten the validity of the examination process.
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19. | Let’s look at the data, and see if there are any clues
there:
On the Facets menu bar, click on “Edit”
Click on “Edit Specification”
20. | Scroll down to the bottom of “Subsets.txt”
Can you work out what
Dvalues = 3, 1-5
is specifying? Sure you can! Dvalumes = 3, 1-5 . pot
This is a 3-facet analysis. In the data are the element
numbers for the first two facets, “Judges” and Data=
“Examinees”. Facet 3 is “Items” and they are the same i,1, 5,5,3,5,3 ; typical pal
5 items in every line. So, instead of entering: 1,2, 9,7,5,8,5 ; raters 1 am
1,1,1-5,5,5,3,5,3 13, 3,3,3,7,1
1,2,1-5,9,7,5,8.5 bbb
We specify
Dvalues =3, 1-5
and the facet 3 element numbers are 1-5 on every line.
21. | Confirm this in the Facets analysis window.
It reports that the first data line is: e —
1,1, 5,5,3,5,3, Rszszigning models to "C:\Facetz-time-limited\examgp
but it is analyzed as First active data lime is: 1,1, 3,3,3,3,3 ; t¥E
1’ 1’ 1_5’ 5’5’3’5’3 Processed as: 1, 1, 553,33,
What a neat short cut!
22. | Now take a look at the data in Subsets.txt
5,5,3,5,3 : typica
We can see clearly that facet 1, elements 1 and 2, g:;:g:g:i ¢ raters
combined with facet 2, elements 1,2 and 3. This is one 6,5,4,6,3
subset. 8,7,5,7,2
And facet 1, elements 3 and 4, combined with facet 2, 4,5,3,6,6
elements 4, 5, 6 and 7. This is the second subset. 3,3,3,3,1
There is no mystery about this! 2:7,7,7,7
3,3,3,5,3
. . 7,7,7,5,7
But what about the 5 items? They are the same 5 items 5.6,4,5,5
in both subsets. They are linked, but they are not enough 2.4,3,2,3
to link the subsets. We need all three facets linked for 4,4,6,4,2
unambiguous measurement. 3,3,5,5,4
23. | A word about conventional experimental designs and judging plans:
1. Fully crossed designs: These are linked (fully connected).
2. Nested designs: These are not linked (disconnected). Different “nests” are like New York and
California.
3. Partially crossed designs: These may or may not be fully connected.
24. | In a big dataset, connection-checking can take some Facets specifications:

time, so, after you have verified it once you may want
not want to do it in later analyses of the same data.

Subsets = Yes ; verify subset connection
Subsets = Bypass ; don’t check connection




25.

B. Connecting Data

26. | If Facets warns that the data form subsets, there are several actions you can take:

1. Ignore the subset warning. Facets reports an arbitrary set of measures that is consistent with the data.
This one of infinitely many sets of possible measures. The measures reported by Facets may be good
enough for your purposes if all you need are fit statistics, bias analyses, or to compare measures in
the same subset.

2. Use only measures within the same subset. Sometimes one subset is very small or peripheral to your
purposes. That small subset can be ignored.

3. Collect more data using elements (raters, etc.) designed to link the subsets. This is the best option.

4. Use Anchor values to identify the locations of elements in different subsets (anchoring is coming
next).

5. Use Group-Anchoring to identify equivalent distributions of elements. So, if the examinees are
randomly assigned to raters, it is reasonable to assert that the different subsets of examinees are
equally able, on average.

27. C. User Scaling
28. | Our reports have been in logits centered at 0. Many I Model |
- 2L 5.E.
people have trouble understanding these, because they INeasure !
have negative numbers and decimals Umean = 0,1, 2
29. | We can convert our output to more user-friendly ¥ Model |
integers :|Heasure S.E. |
. . ————+
Umean = mean values, scaling, decimals I 2 ! I Umean = 50, 10, 0
I
4 49 2 |
H 47 2 |
——
30. | You can experiment with different values using the | Cutput Tobes & Pots. OutputEles Graphs Hep
Output Tables menu f?ﬁﬁ:iﬁiﬁ?ﬁfﬁfmwﬁms
. . . ble 7: Measures
MOdlfy Speclﬁcatlons Tqble iting (or partial credit) scale Structures
les 12¢13-14: Bias/Interaction Reports and Plots

Table 7 : Mo‘dfyspec\@'zﬁons

(Look at Table 7) — N

Output Tables menu Title: heachy line on sach outputtable

Modlfy Speciﬁcations I ientists (edited to illustrate ambiguity in

Table 7 R s A

[~ Bt-hand placemeht of raw labels = Yes
(LOOk at Table 7) =1 = Un:e;n:m‘e:\‘mc;wered
_____ |m— Uscale: number of user-scaled units per logit
lu— Udecitn: number of decimal places for measured
[+ Total score (includes extreme responses) = Yes
1.2.3 Positivels-oriented facets
|7 Negatively-oriented facets
Standard erors: @ Model (C Real
Table format ASCll= ¢ No § @ Yes + (" Webpage 4
l OK ] I Cancel I l Help ]
31. | Close all windows ... x|
32.




33. D. Anchoring Element Measures
34. | We may perform one analysis, estimate measures, and
then want to impose those measures on a subsequent
analysis. This is done with anchoring (also called @
“fixing”). Let’s take a look at a Specification file with Ed===
anchor values:
Launch Facets
35. | Click on “Files” M Facets
Click on “Specification File Name?” e e
Spedification File Name? Ctrl+0
Exit |
Finish iterating Ctrl+F
Sawe progress repol Ctrl+5
Restart: facets
Facform:
: « » « » 21
36. | Click on Me?s2anc.txt and “Open p——— T coom
or Double-Click on “meas2anc.txt” Tre e Bammci Desorse
“Extra Specifications” - click on “OK” e Dot Buaw Do
. . Creativity.xds 5] essayssa.bt  [5] keta.bxt [Z] subsets. txt
“What is the Report Output file name” - click on “Open” Somot Draais Dl 5 amont
=] dives.txt [BlFacetvbat 2] ifs.out et %) woodaut.txt
2] divesh. bxt Blracetop.amd ] Ifs.bt
::::::Euiﬁ;t si:\.f:(r(d‘uutb(t [Z)fneasure. txt
essays. bt quilford. et pair txt
=) essaysa.bt 3% ]quiford.xds 2] rating. txt.
Z) essaysg. bt GUILFSC. 1. 2] ratingdc. bet
File name [measzanc _!»\Op_enl
Files of type: |‘ - | Cancel
I~ Open as read-only Help
A
37. | Scroll the Report Output file on your screen,
“Meas2anc.out.txt” until you reach Table 7. e
It is a standard Facets measure Table. | Total Total Obsvd Fair-M| Model
. . . g i t A A Me 5.E.
Red box: notice the “A” letters. These indicate that these | |__°°°7% €0t Average Avragellieasare
measures (green box) are not estimated from the current
data. They are anchored, fixed, assigned from values
given in the Specification file.
Let’s see where they came from .....
38. | On the Facets menu bar, click on “Edit”

Click on “Edit Specification ...”

nt Estimatior




39. | Scroll down the Specification file to Labels=
The first facet is Arithmetic: Labelse
Red box: 1, Arithmetic, A arithmetidh A
1 is Facet 1 1,1,-.667924
1, or 1= mean the same in most Facets specifications 2,2,-.1628681
Arithmetic is the facet label 333, 4518689
“ . ”» 4,4, .9676156
,A means “the values that are given are anchor values
?r.eerilbml(: The first et:ement: Notice that these values do not sum to zero.
)18 the element humber n he el These values came from another analysis and
1, i1s the element la‘?glh- itist e same as the element we want to make the measures in this
number, SO we could have omltted i analysis directly comparable with those in
-.6079245 is the \:alue? at which tq anchor the element that other analysis (whatever it was).
measure. We don’t this many decimal places - two
decimal places is easily enough!
40. | The second facet says it is anchored, A 2,Race, A
but there are no anchor values for the elements, so the 1,Black ; no values, A ignored
anchor instruction, “A” is ignored. 2,White
3,Asian
4.Hispanic
k
41. | Now we can see how dummy facets work: ; Dummy facet
When elements are anchored at 0, they contribute 2,Race, A
nothing to the combined measures that are modeled to 1,Black, O
produce the observations. 2,White,0
When you anchor elements, be sure that at least one 3,Asian,0
facet is unanchored and non-centered, or the analysis 4. Hispanic,0
will be over-constrained, and will not estimate correctly. *
42. | Here’s a near short-cut when several elements are to ; Dummy facet
have the same anchor value. 2,Race, A
You can specify the element numbers twice and Facets 1,Black
will accumulate the element details 2,White
3,Asian
4,Hispanic
1-4, ,0 ; the anchor value
*k
43. | And, if all the elements are to be anchored at 0, ; Dummy facet

we can use anchor-code D.

2,Race, D
1,Black
2,White
3,Asian
4,Hispanic
k




44.

You may have noticed this in the dives.txt data.
The elements have measures, but there is no letter after
the facet label:

2, facet label
1, element label, measure

When a measure is given without an anchor letter, the
measure is used as a starting value for the estimation
procedure. This can speed up estimation. It was
important when computers were slower. We rarely use
this now.

Starting values are usually set at the final values of a
previous analysis. You can obtain these values by
"Output Files" menu

"Anchor Output File".

When these values are used, the estimation process
starts from these estimates rather than from the
beginning.

, 1.4, -8.68

2,1.7, -0.98
3,1.8, 8.35
4,2.2, -8.16
5,2.3, -8.51
6,2.4, 0.4
7,2.5, 0.46
3,2.6, 0.9
9,282

ystarting values

; unclear what dive this was




45.

E. Group Anchoring

46. | There is usually only one way to resolve disjoint (connected) subsets that are discovered after data
collection has finished: “group anchoring”. Here we assert that one group of element measures has the
same average as another group of element measures.

In the New York & California example, we could say:

The California raters are as equally severe (on average) as the New York raters,

or we could say “The California students are as equally able (on average) as the New York students.”
The fit of the data to the Rasch model is the same for both statements. Bias analyses are the same for
both statements. The data can’t tell us which is correct. If in doubt, we could try the analysis both ways
and see which report makes the most sense to communicate. In this example, probably “the two sets of
raters are equally severe, on average”.

47.| When we want to specify that two groups of raters have | subsets.txt contains
the same average severity, we use Group Anchoring. Umean =50, 10

We have specified that the “zero” value for
Let’s Group anchor two sets of raters: our measures is 50.
Here we have two groups, "1" (California) and "2" (New | 1, Raters, G
York). And we want the average severity of both groups | 1, George, 50, 1
to be "50" (the Umean= user-scaling value, see #29). So | 2, Mary, 50, 2
we specify "50" as the measure value for each rater. We | 3, Fred, 50, 1
give each rater a group number "1" or "2". And we 4, Harry, 50, 1
specify group anchoring "G". 5, Anne, 50, 2
In our output, the average severity of raters 1, 3, 4, ..
will be 50. The average severity of raters 2, 5, .. will Group-anchoring “centers” a facet, so be
also be 50. We use this when the two groups of raters sure that another facet is non-centered.
have rated different people, so that the rater groups are
disconnected.
48. | Anchoring raters between analyses: ; Group 1 are old raters with measures

Raters tend to drift (change their leniencies) between
rating sessions. So it is often not practical to anchor
individual raters at their previous measures. But in a
group of raters, some will become more lenient and
some will become more severe, so it may be practical to
group-anchor their average leniency.

When equating groups of raters across years, each rater
contribute his/her previous measure to the group
average..

; ungrouped raters are new raters.
; The average severity of the old raters will
be maintained ....

1, Raters, G

1, George, 2.37, 1 ; 2.37 is previous severity
2, Mary

3, Fred, 1.58, 1

4, Harry, 0.36, 1

5, Anne




49. | Here is what the output of a Group Anchor analysis | obsvd Obsvd Obsvd Fairm| model | In
looks like. I used the Kct.txt data | Score Count Average Avrage|Measure S.E. | Mr
(13 29 3 b IS RIS JRE I [ B o ]
The letter “G” is to remind us that the reported measures I " 12 - aos 95|z
have been group-anchored to a group average. | 11 14 .8 485 .95 |
| 18 14 T 3.15 .96 |
| 9 14 N z.25 .98 | .
| 9 14 .6 2.24 .98 | 1.
50.
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51.

F. Experimental Design and Judging Plans

52. | Judging plans. You’ve got the crucial concept ... There has to be linkage. We need to be able to place
every element measure unambiguously in one frame of reference. For stable estimates, we need at least
30 observations of every element, and at least 10 observations in every rating scale category. But we can
obtain useful measures with much less.
53. | For judging plans, the chief aspects are summarized at e e g G Plans and Facets
http://www.rasch.org/rn3.htm
which is also in Facets Help
54. G. The Partial Credit Model
55. | There are many other Models= options. Some are shown | @ Examples of Specifications and Data
in the Facets example files. They are described in the 2] Twaace! dichotomy The Knox Cube Test
2] Tworfacets with interactions: Knox Cube Test
Help ﬁle E Three-facet dichotorny: The Knox Cube Test with [tem Biaz analysis
ﬂ Two-facet rating scale: Liking for Science
. . 2] Three-facet rating scale: Creativity (with Excel input data fil
Look again at the Essay test in the Help file. 2] Thveefacet aig scale e (i Excelinput data e
Four-facet rating scale with bias analysis: Eszay I
It corresponds to “Essays.txt” in the Facets Examples. ] Fourfaunt aing soae with missing dota. Diving wDavs
Each €ssay is rated by twelve Readers (raters, judges). E Two-facet partial credit/rank order: Sportscasting
% Orne-facet paired comparizon: League Baseball
. 7] Paired ison with ties: Flavor S trenath of Gl
Let’s look more closely at the behavior of the Readers. 2 Do focet e cifents analyie Strass o Theo il Island
E Measuring, Ancharing and Describing: An Arthrmetic Test
56. | A useful model for exploring rater behavior is the
“Partial Credit” model. This models each rater (or item loge(Pij/ Pri-1)) = B - Di- Fj
or person or ...) to define their own rating scale. . . ,
. . . Th Tutorial 1
We model this using the “#” sign for the rater facet. (This was in Tutorial 1)
57. | Here are the original model specifications in Essays.txt | Model =
All the ratings match the first model statement. ?,?B,?B,?,R9
The second model statement is to instruct Facets to ?,?,?B,?B,R9
perform two bias-interaction analyses. *
58. | But what if some Readers are using the rating scale ina | Model =
way that differs from the other Readers? ?,?B,#B,?,R9 ; # in facet 3
We can investigate this by applying the “partial credit’ ?,?,?B,?B,R9
model to the Readers. Readers are facet 3. *
59.
60.
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http://www.rasch.org/rmt/rmt74m.htm
http://www.rasch.org/rn3.htm

61.

Optional

62.

Tell the world about your Facets analyses! There are
over 200 published papers using MFRM. See Facets
Help or
http://www.winsteps.com/facetman/references.htm

You may find that one of these is a useful model for
your work. Please let me know.

If you know of any other Facets papers, please tell me.

References to Many-Facet Rasch Measurement

Please cite the current version of Facets as:
Linacre, J. M. (2006) Facets Rasch measurement computer program. Chicago: Winsteps.com

MFRM means Linacre J M. Many-Facet Rasch Measurement, Chicago: MESA Press, 1983 www rasch.c
BTD means Wright B.D. & Stone M.H. Best Test Design, Chicago: MESA Press, 1979: www.rasch.org/b
RSA means Wright B.D. & Masters G.N. Rating Scale Analysis, Chicago: MESA Press, 1982: www rasc

"Measuring Second Language P by T F. , Addison-Wesley Longman, 1996_
“Applying the Rasch Model: Fundamental Measurement in the Human Sciences”, by Trevor G. Bond & C
8058-3476-1- Authors’ website

“Introduction to Rasch Measurement”, Everett V. Smith, Jr. & Richard M. Smith (Eds_) JAM Press, 2004:
Andrich D. (1978) A rating scale formulation for ordered response categories. Psychometrika, 43, 561-572
Masters G N. (1982) A Rasch model for partial credit scoring. Psychometrika 47, 149-174

Rasch G. (1960, 1980, 1992) Probabil

Models for Some Intell and

Tests. Chicago: |

Other recommended sources:
Rasch T - www.rasch.org/mb/

Journal of Applied Measurement: www jampress.org

References: (If you publish & paper using many-facet Rasch measurement, or know of ene not on this lit
For quick access to recent papers, search Google Scholar - as of June 2008, this produced 574 hits.

63.

Read the Paper at construction.pdf

This Paper will give you

1. areview of what we have covered during the Course
2. a look at some judging plans. A minimal-effort
judging plan is mentioned. This was part of the reason
this methodology was developed. The first application
of many-facet Rasch measurement was for the American
Society of Clinical Pathologists and their certifying
examination for medical technicians.

3. a comparison of many-facet Rasch measurement and
Generalizability Theory (G-Theory). These are
sometimes thought to be solving the same problem. The
focus of G-Theory is to decompose the variance in a set
of observed ratings into its component parts. In contrast,
the focus of MFRM is to estimate the set of measures
underlying the observed ratings.

JOURNAL OF APFLIED MEASUREMENT, 3i4), 484-50%
Copreright™ 2002

Construction of Measures
from Many-facet Data

John M. Linacre

Benjamin D. Wright
University of Chicago

An extension o the Rasch madel for fundamental messurement is described in which
there i3 parameterization oot only for examines ability and item difficulty but slso for
judge severity. Variants of this model are discussed and judging plans reviewed. Its use
and characteristics are explained by an application of the model to an empirical testing
situation. Acomparison with General wability Theory using a common data set is presentad
as 4 conteast in approaches o msolving judge indeterminacy.

64.

For more about many-facet Rasch measurement MFRM
vs. Generalizability Theory, please see my comparison
at http://www.rasch.org/rmt/rmt151s.htm

MFRM is an extension of Georg Rasch’s measurement
theory.

Generalizability Theory is an extension of Lee J.
Cronbach’s reliability theory.

Generalizability Theory and Rasch Measurement

General lizability Theary Rasch Measurement
Purose Generalize, Irom observed raw SCOes of responses, Construct, from observed respanses, linear
“universal” raw scores of responses. Reduce unwanled | measures lor each facel elemen Iree of ofher facel
vanance in future studies 5
Assess quantitative validity of each measure
Inference Relative decisions, ignoning decision-neutral vanance. Linear measures with standard errors (precision)

Absolute decisions, incuding all vanance it statistics (validity)
Frame of reference is criterion by items and
normative by persons

Analysis stages: Generalizability: Collection and analysis of data from
which to generalize

Decision. G-siudy resulls used {o evaluate emor
minimizabion and e i
future research

Test conceptualization: Model enables verifying

rating plan vakdity and estimating measurement

precision prior to d afer data cobechon
C nan

walidation of meas 1data

Data.

Context

Raw scores of responses,

Universe of admissible observations that test-user
accepts as interchangeable.

Raw responses.

Al responses intended to manifest measures on the
same variable
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http://www.winsteps.com/facetman/references.htm
http://www.winsteps.com/facetscourse030411/construction.pdf
http://www.rasch.org/rmt/rmt151s.htm

Appendix 1. Prettying Facets Output

Usually, Facets output tables are displayed with o e e e T

|Cat Step Exp. Resd StRes|
“Courier New” font e — Frommmmo oo

|10.59 10.59 10.59 .00 .00 | Mean (Count: 231)
| 2.19 2.19 1.80 1.21 .98 | S.D. (Population)
| 2.19 2.19 1.81 1.21 .99 | 5.D. (Sample)

66.

Facets has two more options:
1. Webpage

In the Facets Analysis window,
Click on “Output Tables & Plots”
Click on “Modify specifications”

1269 ble 4: Unexpected Observatior
TaRle 6: Vertical Rulers

Table 7: Measures
737 Table'8: Rating (or partial credit)
Tabl -13-14: Bias/Interaction

0473

67.

Click on “ASCII = Webpage”
Click on “OK”

ASCII = Webpage
can also be entered into your Facets Specifications

[E Modify Output Specifications =1

Title: heading line on each output table

|1988 lllinois Boys Diving Competition {Anne Wendt)

0 Juxtapose: Column headings after this many

lines, ar 0 for no intermediate headings

[™ Lefthand placement of row labels = Yes

[ Umeammeanofcentered
[ Uscole number of usersealed units per ot
[ Udacim numberof decimal places for measures

[ Total score (ncludes extreme respanses) = Yes

|1— Posiiively-oriented facets
2,3.4 MNegatively-oriented facets

Standard errors: & Maodel  Real

Tableformat ASCll= ~ No +( tes +
—
OK Cancel Help

68.

Click on “Temporary Output File”

S

Table 6: Vertical Measure "Rulers"

Type "Vertical=" specification:

Options:

Meity el
I Outpun summary barchans Al S

" ottt [

69.

your Internet browser).

It may not look right. The webpage size may need
reducing using:

Table 6 displays as a webpage in Internet Explorer (or

fj C:\Documents and Settings\Mike\Local Settings\Tel

-
4 )+ [ c\pocuments and Settings\Mike\Local Setting

¢ die| @ c:pdhuments and Settings\ike\Local Se... ‘

1988 I1linois Boys Diving Compet
Table 6.0 Al1 Facet Vertical "R

vertical = (1A,2A,3A,4A,S) Yards
2,2,End

|Measr |+D'iver
[I)'ives . | -Judges |DOUBL |

Fozd
|

70.

In your browser, reduce the font size

Smaller
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71.

The Table displays beautifully as a webpage.
Again, of publication-quality.

The best font for this display is Lucida Console.

Andale Mono and Courier New are good substitutes.

Consolas does not display correctly.

8y
warty Turek 232,85 -

279,95 1
= 266,25

casr [ 1Diver “Dives Judges [pousL

72.

If you want to make the ASCII= permanent, then

in the Facets Analysis window,
Click on “Edit”

Click on “Edit Initial Settings”
Click on the ASCII= option
Click OK

(@ contomirsertings =lolx]
Type in path 1o & new Text Editar, ar

blank out to use NotePad [ B
rowse

}mmgad exe
[ Editor
Help
Type in path 1o a new folder for temporary files,
or blank out to use Windows default folder

|c ADOCUME"1\Mikeil OCALS™ 1\ Temp\ Browse

Prampt for output file name (if nat in specification file)? © Yes & Mo

Prampt for Extra Specifications? G yes © Ng

Clase output windows on exit? & Yes ( No ¢ Ask
Compute empirical curves? @ Yes © No O Ask
Shaw iteration bar? @ Yes  No

Select Output File Format: [ Include column headings

[~ Omit unobserved elements from output
¢ Tah-separated fields

) Charantar-asparstnd falde okarastaria: |,
I Labels between quotation marks: |~
@ Fixed-langth fields

| Scare file output fields | | Response file output fivlds

[Table format: ASCII= © No}  Yes+ & Webpage + | ascitielp
Wabpage
onts: |

o | Lo | [ |

Lucida Console, Andale Mono, Courier New " Bold?

73.

2. Letter Gothic Line
This may not work in your version of Windows

Click on “Output Tables & Plots”
Click on “Modify specifications”

nation | Output Tables & Plots  Output Files

1269 ble 4: Unexpected Observatior
i Taljle 6: Vertical Rulers
Z____  Tabk 7: Measures

737 Table'8: Rating (or partial credit)
Tabl -13-14: Bias/Interaction

74.

Click on ASCII= No
Click OK

You can also specify
ASCII= No
in your Facets specification file

Modify Output Specdifications — |0 il

Title: heading ling on each autput takle:

I1988 lllinois Boys Diving Competition {Anne Wendt)

0 Juxtapose: Column headings after this mamny

lines. or 0 for no intermediate headings

[~ Lefthand placemant of row labels = res

0| Umean: mean of centered

Uscale: number of user-scaled units per logit

Udecim: number of decimal places for measures
[~ Total score fncludes extreme responses) ='Yes
Positively-oriented facets

Megatively-oriented facats

2.3.4

Standard erors: (¢ Whdel C Real

Tahle farmat ASCI= (& Noj
-

[ 0K

+ ¥es + (" webpage +

Cancel ] [ Help l

75.

Click on “Output Tables & Plots”

Click on “Table 6: Vertical Rulers” (or any other output

table)

ation | Output Jables & Plots Output Fles  Grap

nexpected Observations

Table 7: Measures
Table 8: Rating (or partial credit) scale St
Tables 12-13-14: Bias/Interaction Report

=====  Modify specifications
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76.

Click on “Temporary Output File”

ol
Table 6: Vertical Measure "Rulers"

Type "Vertical=" specification:

i po——
A
"Yardstick=" specification’ =
[ Wa:hevizonta sohumens o
e o

[ Highest mumber n vertical ruler

| Pianement of exarome sores:  Avends © By messare

Options: =

¥ Output sy brcharts (Al

I it unnlrserved elemests from output Cores/End

77.

The output file displays, but it looks wrong!
This is because it is displayed with “Courier New”
but we need “Letter Gothic Line”

A A
3 =
3 * Marty Turek 292 .85
- =
3 =
k- k]

78.

In the NotePad window,
Click on Format
Click on Font

[P T623F.txt - Notepad

Fle Edit | Format View Help

79.

Under Font,

Scroll to “Letter Gothic Line” and click on it

Change the “Font Style” and “Size” to make your output
look pretty

Click on “OK”

Letter Gothic Lin=

¢ Lucida Console

¢ Lucida Sans Unicode

O Marlett

O Microsoft Sans Serif
Modern

80.

Notice how the box now look neat - much more
“publication quality”.

Narty Tarsk 29235

faey

"
)

s
81. | If you want to make the ASCII= permanent, then vt s bt { —
. . . ank e use e Browse
in the Facets Analysis window, pospeione e
. . . : Help
Click on “Edit” e et ot dutemr
|c\n0cuMF"1'.Mm=\\ OCALS™1\Temp), Browse

Click on “Edit Initial Settings”
Click on the ASCII= option
Click OK

Prompt far autput file name (if not in specification file)? © Yes & Mo

Prompt for Extra Specifications? G yes © Ng

Clase output windows on exit? & Yes ( No ¢ Ask
Campute empirical curves? @ Yes © No O Ask
Shaw iteration bar? @ Yes  No

Select Output File Format: [ Include column headings

[~ Omit unobserved elements from output
¢ Tah-separated fields

) Charantar-asparstnd falde okarastaria: |,
I Labels between quotation marks: |~
@ Fixed-langth fields

| Scare file output fields | | Response file output fivlds

[Table format: ASCII= © No}  Yes+ & Webpage + | ascitieip

Weh,
"'n:“,:: JLu:idaCnnsule. Andale Mano, Courier New [~ Bold?

OK Cancel [ Help l
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82.

Facets has another option:
2. Webpage

In the Facets Analysis window,
Click on “Output Tables & Plots”
Click on “Modify specifications”

B
nation | Output Tables & Plots  Output Files
1268 ble 4: Unexpected Observatior
TaRle 6: Vertical Rulers

Tabl 7: Measures

Table'8: Rating (or partial credit)
-13-14: Bias/Interaction

Again, of publication-quality.

The best font for this display is Lucida Console.
Andale Mono and Courier New are good substitutes.
Consolas does not display correctly.

83. | Click on “ASCII = Webpage” 8 Hodiry output SPESE ~=Io)x]
. « % Title: heading line on each output table:
CIICk on OK |1988 lllinois Boys Diving Competition (Anne ¥Yendt)
lg— Juxtapose: Column headings after this many
lines, or 0 for no intermediate headings
ASCII = Webpage [~ Lefthand placement of row labels = Yes
: . . lg— Umnean: mean of centered
can also be entered into your Facets Specifications : e e
lg— Udecim: number of decimal places for measures
[~ Total score (ncludes extreme respanses) = Yes
|1— Positively-oriented facets
|2,3,47 MNegatively-oriented facsts
Standard erars: & Model ( Real
84. | Click on “Temporary Output File” Table 5 Vertical Measure “Fuers"
‘ 'ype "Vertical=" specification: —
: :
85. | Table 6 displays as a webpage in Internet Explorer (or )% [8 oot o it st
your Internet browser). TR s e rrnm—
. . 1988 Il1Tinois_Boys Diving Compet
It may not look right. The webpage size may need Table 6.0 A1l Facet Vertical "R
reducing using: Vertical = (1A,24,34,44,5) Yards
. ,2,En
|Measr|+D'iver
I:I)wes . | -Judges |DOUBL |
ozt
|
86. | In your browser, reduce the font size
Smaller
—
87. | The Table displays beautifully as a webpage. e
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88.

Appendix 2. Table 6: Customizing the Vertical Rulers

89.
Communication is often the most challenging part of
measurement so .... Table 6, the vertical “rulers” is the place to
Use the Facets “Output Tables & Plots” menu to start.
produce a “map” of the children’s performance on the
items
90. | Look at your map, does it contain positive and negative numbers? Perhaps even decimals?
These are lousy for communication to a non-technical audience. So rescale the logits into more user-
friendly numbers - then produce your map.
91. | Click on the Facets menu bar I
Click on “Output Table & Plots” —_—
. . . . s able 4: Unexpected Observations
Click on “Modify specifications” :
2+ Dacidnzla [ ittt TrAr O ————————— .- - ]
92. | User-scaling of logits (see also #29): B Modify Output Spedifications =10l
Negative numbers and decimals are awkward to Title: heaing line on each outp it table:
understand and communicate to others. We like positive [IKnox Cube Test (Best Test Design p.31) 5/5/2009 12:
i 1 Juxtapose: Column headings after th
integers whenever possible. : e et e
[ Lefthand placement of row lakels = Yes
You can linearly rescale the logit values into positive f0 Umean meanof cortered
integers. It is like going from Fahrenheit to Celsius. You 10 Useale: number of user-sealed units per ogi
can change the zero point, and the scaling factor, but the 0 i
meanlng Ofthe measures does not Change [V Total score (includes extreme responses) = Yes
1 Faositvel-oriented facets
. . . N M tively-otiented facet
Start with: mean 50, 10 units per logit, 0 decimal places P Newsivebreiensdioces
U _50 10 0 Standard erors: @ 4 " Real
mean= 2 ’ i Table format ASCll=  No § @ Yes + (C Webpage +
then experiment to get an even nicer range of numbers
on your map [ oK l l Gancel l l Help ]
93. | Here’s an idea to get you started .... =10l

Below is something like what you may have now, but
feel free to improve on this ...

You can beautify your map (in Word or whatever).

Table 6: Vertical Measure "Rulers"

Type “Vertical=" specification:
T, 28

eq, (28, TH, 37 #5]

“Yardstick=" specification:
|112 Wyicith: horizontal columns for facet elementgisplay

.2 Height: vertical lines (rows) per logit or user un Blank or 0 =

0 owest number on verical ruler default

100 Highest number on verical ruler

" Atendk © By measure: placement of extrerme scores

Output to
Scieen
Output Fil
¥ Qutput summary barcharts Al uput e
P! k
¥ Omitunobserved elements from output Cancel / End

Help
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94.

+ 100 + + 4-1-3-4-2-1-4 1-3-2-4-1-3  +
: : : 1-4-2-3-1-4 1-4-3-1-2-4
+ 95 4+ + +
+ 98 <+ + +
+ B85 + G Elsie G Maggie + 1-4-2-3-4-1 +
+ B8 + B Brian + +
+ J5 + + +
+ T8 + B Agustin B Kazuo B Wolf G Doris + 1-3-2-4-3 1-4-3-2-4 +
+ B5 + + +
+ 60 + B Boris B Fangzhuo B Salih G Christine G Marge + 1-3-1-2-4 +
+ 55 + + +
+ 50 B Edward B Harry B Jose B Trewvor B Xerxes + +
: Amanda G Casey G Dawn G Hilda G Sylwvia : :
: Tracey G ¥Ywvonne
+ 45 + +
+ 48 + + +
+ 35 + G Anne G Ethne G Leslie + 2-4-3-1 +
+ 308 + B Vliadimir G Catherine + +
+ 25 + + 1-4-2-3 +
+ 20 + B George G Donna + +
+ 15 + B Enrico G Denise + 1-3-2-4 3-4-1 +
+ 18 + + 1-4-3-2 2-1-4 +
+ 5 + B Luiz + 1-3-4 +
* @ * B Eduardo * 1-2-a 1-4 *

2-3
|Measr|+Children | -Tapping items |

95. | Each “:” on the “ruler” map indicates that this is a continuation line. The elements on this line have the
same measure as those on the previous line.

96' Ifyou Want to allgn your measures WIth the ratlng Scale eEdiFunt Eskimation Output Tables & Plots  Qutput Fles  Graphs
on the right of Table 6, then align all facets positively. o

e _ lcurrent directory: C:\FACETS\examples
Positive=1,2,3,4 e
or x
Negatlvezo F“t;'a sfpec\hcahons [or click DEJ:
. . . . oqe . in the farmat:
This is often preferred in medical rehabilitation research. e LI e e
You can do this from the “Extra Specifications” prompt e telp
if you don’t want to change your specification file | EZEEE
97.| Table 6 for “Dives.txt” preser[er s
) . ‘ Marty Turek __ 292.85 Ma’-e able ! ee
Notice how the more able diver scores higher on the \ Highel
rating Scale Gt aiflings  eess ‘7 »
The easier dive is high on the rating scale because it is U Lot onotson 2058 Easier 7 1 |
more likely to be given a high rating. i3
ROSS Moyer 243.4 :2 e -
Kurt Becker 284.4 Larry Kirk 258.35 Mike Gotkowski 249.9
Lance kleffman 259.6 . -
Bryan Hanania 251.15
scott Ternovits 252.8 -
+ -2 + + (:) +
|Measr|+Diver |+Dives |pousL |

98.

Close all windows ...
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