Many-Facet Rasch Measurement : Facets Tutorial
Mike Linacre - 1/2012

Tutorial 1. Software operation and basic concepts
Welcomel!
1 Facetssoftware operation
1 Data entry methods, including Excel
1 Facets, elements, persornsnis, raters
1 Simple dichotomous and polytomous analyses
1 Measurement rulers
This tutorial includes a quick retiirough of the operation of the computer progreatets
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13.

A. Running the FacetsProgram

14.

You can launchiracetsat any time by doublelicking
the shortcut on your desktop. g
You can also dragacetsspecificaton files onto the -

Facets
Facetsshortcut to launch them.

15.

Launch Facets. 8 Focets: 1 for el el

Fies Edt Font Estimation Output Tables & Plots Qutput Fles Cra0s | Help

The mainFacetswindow displays. The Facets prograr s

oot e St S M e g
performbaddanRasch Meas | [@FEsEsas e thoct s 37
Notice the menu bar across the top of your screen. T e / e
L e t Oksat theldetp function. P

Position your mouse to Help, and then-gftk on it. s

Help
Text short-cut keys
About Facets 3.67.0

F1




16.,Now click on fAHelp F1lo0 { =
You can also press your F1 at most times to activate '
Text short-cut keys
H eIp About Facets 3.65.0
Check for updates
www.winsteps.com
Installation problems?
Calculator
17.| Facds Help screen displays. This contains the same | 5~ & = & o
information as the Facets manual, facets.pdf, which i| sz st o ropUp Do 1A 7
your Facets folder. ot _ i
Left-click on the® n e x tSpecial Topic® t o e S e o
the topic lst. e
18.| Then leftc | i c &lossano taidisplay a glossary of
Rasch technical words. You may find this useful if yo e
dondt understand the meg & 2o & 2.5
Please tell me if you need to know the meaning of a | | Zmem==lmmsl oy #3
word not in this Glossary. Gossary iconary Lescon of s BoerGrerment Tormolons
Glosario Espafiol M n
ot e S e er—
Clicloohnhofincr ehbedext. Qicken ¢ | N— .?%E:;E%EEE:‘n‘:i::i\“g;;ﬂicnlru:l:?g;zsd.;'n‘:za‘
0O to decrease its size. e 1 M—
Anchor different analyses produce directly comparable
- - - — 2
You can leave this Help window open if you want to.
will close automatically when this run Bacetsends.
19.| On your Windows task bar (usually the bottom of you \ |
screen), click ofracets 2P
20.| TheFacetsanalysis window displays. The Facets
l”l Fles  Edi imati bles & Plof Eiles it |
p r o g ram p e r-Ff 00 arts R:I an N Edit Font Estimation Qutput Tables & Plots Outl|:u:: Graphs  Help
MFRM. oncre. SQL cigine resceved - cxpires on o/aL/a0 s
Notice again the menu bar across the top of.your scr ;ﬁ;ﬁ:}j’di S P \Facetert ine-Linited\exanples
We Want to SeleCt a flle to analyze7 SO ClleRDlBS z;t::le_sngﬁlfd-::emenu for Specification File Name, or Ctrl+0
21.| Click on Specification File Name?

Many researchers use bdthcetsand Winsteps, so to
avoid confusion, the analysis file is called the
Aspeci ficdacetamdf it heo Afcor
Winsteps. They have the same fuantibut many
differences.

S

Exit
Finish iterating or the current action
Save this window

Start another Facets

Exit then restart Facets

it Font Estimation Outpu




22.

Theexamplesfolder displays. Yours may look differer
if you have chosen a different Windows style.

These are the example specification and data files.
Click onEssays.txtor Essays
Then click onOpen

(or doubleclick onEssays.txtor Essay$

what is the Specification file name?
= " <] ememe

2x

[ s xt
2] MeasZanc.txt

& Ketinter. et

File pame:

Files of ype:

23.

You may not see théxt suffix with your file names.

That is OK, but if you want to display the suffixes,

follow the procedure iM\ppendix 1 at the end of this
document.

Izl Rating
£] Ratingdc
E] sportcas
=l e [£] Subsets
[Z] Guitford [Z] temnlate

24.

The Specification file name,
C:\FacetdexamplesEssays.txt

is now shown in th&acetswindow

andthen Ext r a s p e doxfisplays.t i on
This box is useful for giving laghinute instructionso
Facets but we wonodot do t ha
Click onOK

Fles Edt Font Estimation GutputTables&Plots Ouputfles Graphs Hep

)

Facets (Many-Facet Rasch Measurement) - expires 7/1/2008 - Versior
rights reserved.

4/25/2009 7:18:07 BM

Current directory: C:\Facets-time-limited\examples

Extra specificdtions (or click OK) in the format:
iter=1 arrange-m
with no spages within specifications, and at least

25.

The specifications (instructions Eacetg in the file
AEssays.txto are process:s
specify a viable analysis. When there are many
specifications, thisan take considerable time, so a
progress bar: >............ < is shown on the Facets Ana
window.

Then you are prompted for the Report Output file nar
One is suggestetl E s s a y s . Wewill actept it, 8o
Click onOpen

26.

The analysis runs.

On my computer it takes 34 seconds for this small
dataset when run without interruption.

The analysis output report is written to our output file

AEssays.out . txto.

Table 14: There are 864 pairwise terms for 4. Session

Table 14.2.1.4 Bias/Interaction Pairwise Report (arrangec

F.<
Analyzed in time of 0: 0:2&
Subset connection O.K.

Cutput toffC: \l?acets—time—li.mited\examples\]i‘.ssays.out.txtl




27. B. The Output File of Tables = Output Tables File

28.| The output filefi Es s ay s, isadigplayetl in &ano
Editor window byNotePadMost Facetsinput and Fle Edt Format Vew Hep
output files and _windo_ws are text files. They are usug e et o Measarenent) - expives 7/
dlsplayed an@dlted Wlth NOtePad AP English Essays (College Board/ETS) 4/19/2009 4:
NotePad needs to display with a fixgplace font, such Table 1. Specifications from file "C:\facets-tine-
asCourier New.and a small fonsize so that this Data Tile — (C\Facecs. fame 1intcad\erenlon\Es ay
displays neatlyAppendix 2 explains how to do this. QP Tile = Cyracers time-limited\examplesinssa
If you wantFacetsto use a differentext-editor, such as S O e L
WordPad or TextPad, ség@pendix 3

29./Let 6s scroll down (deatstells _
us abouEssays.txtThe output file is divided into many === ilsgpgzi;iatggie fioioiicli; = \if
output Tablesaind SubTables. The first one is Table 1. - .
Table 1 summarizes théracetsspecifications.This is | |ritle = AP English Essays (College Boarc
helpful if want to save your analysis output and then | |Pata fl%?; (c: \Eacets—tl@e—lif?l’}ed;fxaﬂ

. . . Othlet 1le = C:\Facets-TLime-limite 2Xc

remind yourself later of what you o_Ild. It is a!so useful Anchor output file — essaysa.ctxt
when t he anal ySsSi1 s di tech Ot Graph output file = essaysg.txt
LookatTable:Thi s answers the IRes->iciual output file = essaysr.txt
specifications what you

30.| There are two lines in Table 1 that are crucial to a cification
successful analysis. = P
Greenb o xFacetf® r eports hoewe n 1
are in your analysis, and -
Redb o xLabel§i=0 r eports how md jrexamines ; (elements = 32)

i . 2, Esz=zay ; (elements = 3)

been defined in each facet. If these numbers are 3,Reader ; (elements = 12)
incorrect, then the analysis is almost sure to be wron 4,5ession, A (elements — 8

3./ What are fAfacetso?

Most statistical arlgses have rectangular datasets. The rows are cases, subjects, persons, ... Thg
columns are items, probes, tasks or other variablesFatetsprogram can analyze this type of data,
but it can do much more. In our terminology, a typical rectangularedatasi s-f ac ét awoa n
rows are one facet. We label (or name) that facet by what it means to us, so we might label the 1
AFacet 1. Studentso or fiFacet 1. Patientso.
2 . | t e ractamgularidatased, we imagine that
(somet hing about the row) + (something 4
(the data value, observation, response at the intersection of the row and the colum

Some facets:

"Tasks" and "prompts" provide the context,
"Items" are the immediate probes to which the raters respond, e.g., item 3 is "grammar".
APersonso, ASubj ect so, AfCaseso, AObj ects of

"Rating scale" is not a facet. It is the definition of the response structure,e.ga fAper f or
scale could be "O=deficient, 1=acceptable, 2=good, 3=excellent", but sometimes items are calleq
Ascal eso.




32.

Three facets:
But the situation can become more complicated. What if this is a piano com@eiich candidate
plays 3 piano sonatas and each of those 3 performances is rated by several judges? Then
(something about the candidate) + (something about the piano sonata) + (something about the
Y (the dat a)
This is a 3facet analysis: Facet 1a@didates + Facet 2. Sonatas + Facet 3. Judges.
There is nothing special about the numbering of the facets. So we could specify:
Facet 1. Judges + Facet 2. Candidates + Facet 3. Sonatas.
We number the facets in the way that is best for our own thougictfest for us to tell other people
what we have discovered. Facet 1 is usually the facet that is most important to us.

33.

The Essays.txt analysis has 4 facets. This is what we
imagine:

examinees + essays + readers €sei ons Y
So what is going on? This is an essay examination. Eg
examinee writes several essays. The essays are rated

Positive =

the readers. There are so many essays that it takes se Labels =

reading sessions to read all the essays. The original 1,examinee ; (elements = 32)
. . . e 2, Ezzay ; (elements = 3)

purpose this amgsis was to discover if it makes any 3 Reader ; (elements — 12)

difference if an essay is rated in the first session (wher 4,Session, A : (elements

readers may be fresh) or in the last session (when the
readers may be tired).

34.

What are elements?
Elements are the specificdividuals, items, raters, etc., in each facet that interacted to produce a
specific observation or daf@int. So ounalytical modelbecomes:

an examinee + anessay +areader a session Y a data point
It is essential to conceptualize this clearly. Many difficulties in interpreting the outpacefscan be
traced back to failing to think through the analytical model.
So, within each facet islst of elements. Each element must be specified. This is done by giving €
element a number, for instance, the examinee number in the examinee facet.
An item element in the item facet can also be labeled with the entire text of the item.

35.

In the Essays.txanalysis, there ar facets.The facets imRatd specification
are called, fifexami nee, i
Table 1 reports that we have defined:

32 examinee elements, so there are 32 examinees
3 Essay elements, so these are 3 Essays

12 Readeelements, so there are 12 Readers

8 Session elements, so there are 8 Sessions.

Positive =
Labels =
1,examinee : (elements = 32)
2 ,Es=say :; (elements = 3)

3 ,Reader ; (elements = 12)
4,%===ion, A ; (elements = 8)

36.

Scroll downEssays.out.t¥b Table 2. Data Summary

Report Table 2. Data Summary Report.

This tells us how many data points or observations h| |zssigning models to "c:\Facets-time-limited\example

been input_ Here it says 125 Total lines in data file = 1152

Is this what we expected? If not, we need to examing |-0%+ data Lines = 1152

data file. H is the iud : | ! Responses matched to model: ?,?B,7B,?,R%9,1 = 1152
ata 1ie. Here Is the judging plan: Total non-blank responses found = 1152

each of the 32 examinees wrote 3 essays, and each | [valid responses used for estimation =

was rated by 12 readers
= 32 x 3 x 12 ratings = 1152 ratindgsxactly!




37.

Each reader rated all 32 x 3 = 96 essays only once. This required 8 sessions, with each reader 1
essays per session.

In the original research study, they omitted to collect a few ratings, so those observatiomsputrd
(given reasonable valadn the data file) because the original analysis required completeFdatts
does not require complete data.

38.

Imputed:this usually refers to responses or other values that are decided by the analyst instead (
observedFor instance, on a Binet intelligence test, the scoring imputes correct answers to all eag
that were not administered, and the scoring imputes incorrect answers to all difficult items that wj
administeredFacetsdoes not require data to lmeputed.

39.




40. C. The Specification and Data File
41.| Before we go further down the output, look at the
Essays.txspecification and datide. Click on the
Facetsanalysis window, or o&ssays.txin the ] Essays.txt
Windows task bar on the bottom of your screen. .
42.| On theFacetsmenu bar,
Click on AEditoO Bessaysit
Cl | C k on ﬁ E d | t S p e C | f | C ¢ Fleslﬁ nt Estimation Output Tables & Piots  OQutput Fles  Graphs
Essays.txt is the didile which contains the control Edt Sm' n = C:\Facets-tme-Imited\examples|Essays. txt
. . . . #=¢  Edit Report Output = C:\Facets-time-imited\examples\Essays.out.txt
instructions for thé-acetsprogram for this analysis, an| #ess o -
also the data.
43.| This opens a NotePad window displaylgsays.txt.
Almost all the files we use witRacetsare standard .txt Fle Edit Format View Help
teXt fI|eS Essays.txt
Notice thefi ; 0 -colens.iThese start comments. e - AP Fnolish Rssad (Sollege 2o
A A . _ L. rgence = 0.1 zize of lar
Everything to the righside of a semcolon is ignored unexpected = 3.0 size of sma
by theFacetsprogram. This is how we can write noteg e ot et
to ourselves to remind ourselves what we are doing. noncenter = 1 |;|examinee facet floa
can also put ; sertolons in the datanithe same way. SR M T
So, the first line of Essays.txt starts with ; and so is & P DS el measure  Polntmeasure ¢
comment. Model= '
44, |Facetss peci fi cati on and dat S 2
. . Ssvein: [ Facets Course Material = « |ﬁ ¥ 5 EQ - Tooks -
text files. You can create one yourself using NotePag [ on e
in Word, etc., then savinas a e
MS-DOS Text with Line Breaks (*.txt)
or AASCI I o file.
You can verify the format of your fildoes it open
correctly with NotePad?
/
File pame: Imyfﬁcetscnr\hnlﬁ\e.txt / | [= |
Save as type: |M5-DOS Text with Line Breaks (= txt) / - Cancel |
Rich Text Format (*.rtf) -
et Oy it e resk = ) —
Er\mdedTent(“btt > x
45.| The second line is:

title = AP English Essays (College Board/ETS)
This specificatiordefines the Title to put at the top of
everyFacetsoutput Table.
This is the format foFacetscontrol specifications:
specification word = value
Specification words can be written in lowera s e i

oruppesc ase ATI TLE=0 or athen
first t wo or three | ett ¢
same as ATi =0 is the sarl

Fle Edit Format

;: Essays.txt

title = AP English Essays (College Board/ETS)
convergence = U. ; Elze O drgest remair
nnexpected = 3.0 ; size of smallest stanc
arranae = M » arranade ontont fahles in Measr

View Help

There is a complete list of specifications in
FacetsHelp and also in the online version
FacetsHelp at:

www.winsteps.com/facetman/spindex.htm



http://www.winsteps.com/facetman/spindex.htm

46.

Afacets=40 specifies thid
analysis. This is the most important specification. We
want to specify that the data are the outcome of the
combinationof 4 facets.

47.| Some specifications can contain lists of instructions {
Facets Here AModel =0 has a Mode
the =. The next |line @72, ?,?B,?B,?,R3 ; ob
iModelpeax i fication. The ; lo
ends with fA*o. Weoll tal 2.7 7B, ?B,RI i 1o
AModel =0 specification.
48.| Further down there is a more complicated list. This ig |, ;.
ALabel s=0. It definesot lil|i exaninee
the elements within each facet. 1-32  ; 32 otherwise anonymous examinees
Al, examineed means: thegl*
iexamineeod. Then followg[ B
within the facet: )y TR
AB206 means: the element||sc
numbered 1, 2, 3, ....., 30, 31, 32. Weandbt kno | |*
anything more about them. The examinee element lig 3iRFi‘;derl 15 otherad .
en d S Wi t h i * o) . ' oTherwlse anonymous readers
49.| 2,Essay-f acet 2 i s named fAH
1, Ais the first Essay element. This essay is named Q{Ef“’" . 3 essays
Element 2 is essay B. Elemehts essay C. 2.8
The list ends with A*o *3-“
Names (labels) for the facet number and element
numbers are not required, but please use them. They 1 Ais the same as 1 = A
make the output easier to understand. ’
50.|Facet 4 i scetaWeudewdummy facets \ahe 4,Sessio ; this
we dondt want the facet 11,day 1 time 1 §,0
but we do want to investigate the facet. In this case, 12,day 1 time 2,0
overall results are based on: 21,day 2 time 11,0
examinee + essay + r ﬁ’g?gzl‘z:f’g
but we wo n dsessionwfieD thie particuldr ¢ 32ida§ 3 time 2 [.0
rating was done, -fimak et hae 41,day 4 time 1,0
interaction between reading session and reader 142 ,day 4 time 2 |,0
|l eniency?0 To investigat *
dummy facets. Dmmy facets can be specified or
explicitly by #A, Ad (f or |4, SessionD
and zeroes in the third value position of each elemen 11, day 1 time 1
by dA,Do6 (for fADummyo) affWith ADO, a nouspeeified c




51.

. The element numbers can be out of order:

. The element numbersméde any numbers in the

Let 6s cl ar i fy Thereasrfiexibility
about how you enter tHeabels=for the elements.

Labels=

1, Examinees
3, Maria

1, Anna

*

range $1200000000:
Labels=

1, Examinees
34839845, Maria

1287931 ; element labels are not required
*

If element numbers appear twice, then they are
combined:
Labels=

1, Examinees
1-5, Girl

3, Maria

; element numbers in a range

is processed as:
Labels=

1, Examinees

1, Girl

2, Girl

3, Maria

4, Girl

5, Girl

*

Element 0 is allowed iKeepzero=is set to a
different value:

Keepzero = 999 ; element 999 means "no elemer
number for this facet"
Labels=

1, Gender

0, Female

1, Male

Soecification file is
written as:

Labels=

3, Persons
34523
76543=Fred
27

463

34523

27 = Maria
*

Facets processes th
specifications as:

Labels=

3, Persons
27 = Maria
463

34523

76543 = Fred

*

52.




53.

D. FacetsData Formats

54.

After the facet and element labels comes the data. T
data can also be placed in a separate file.

First there is Adata=0.
Each linehere has one element number for each face
and one data value.

A0O5, 1, 1,11, 40 means
element 5 of facet 1 (examinee 5) and
element 1 of facet 2 (essay A) and

element 1 of facet 3 (reader 1) and

element 11 of facet 4 (session: day 1 time 1)
combine togetér to produce a rating of

4 on the rating scale.

data =

05,1,1,11,4
01,1,1,11,5
13,1,1,11,4
09,1,1,11,3
29,1,1,12,4
25,1,1,12,5

or
data =

0511114

In the data, blanks and tabs
can also be used as separat

55.

Missing data?

Missing responsesCode with a nomumeric, such as
A mo

or omit the observatn from the data file.

data =
23,5, 2, 6, m; the value is not known for
this observation

56.

The data ends with the last line of the specification fi
11,3,12,42,4

|l gnore the final > . It i
is the obsolete M®OS endof-file code.Facetsignores
it.

08,3,12,41,4

57.

Close the NotePad window, we can open it again wh
we need it. During a typic&lacetsanalysis, we open
and close many windows. We can also have many
Facetsanalysesctive at the same time.

58.

|l f you see a fAClosingo
AYeso

il

" Always do the same in future
Fesetthis on Editmenu: Edit Initial Setiings

59.

There are other data for
FacetsHelp.

If Help is on your task bar, then click @nor

if Facetsis active, click on your F1 key or
theFacetsme nu bar |, AHel po: C

5 | Help
Help .... F1
{e t short-cut keys

i

bout
WWW.Winsteps.com
Calculator

ul L? Facets Help

1C



































































