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1. INTRODUCTION

1.1 Rasch analysis and BIGSTEPS

Rasch analysis is a method for obtaining objectivedamental, linear measures (qualified by stahdar
errors and quality-control fit statistics) from at@stic observations of ordered category responSesrg
Rasch, a Danish mathematician, formulated this appind®b3 to analyze responses to a series of reading
tests (Rasch Rrobabilistic Models for Some Intelligence and Aitaent TestsChicago: MESA Press,
1992, with instructive Foreword and Afterword byDB.Wright). BIGSTEPS implements Rasch's
formulation by means of modified versions of the@Rand UCON estimation methods (for more
information and further references, %D andRSA.

Flow of work using BIGSTEPS

BOSTEPS ~ —m= | ¥ Contral File
Controd Instructions | mEmt=...
Ni=...
Meaningful lferm | w-.
Labels END Word Froceseor
T (Fhares Negmre Lol Teit Editor
Dato Entry of END NAMES Database
Obgorvatlons —8e| S

* Save as DUS-TERT or aS0H

BIGSTEPS

"1
* Stotisticol Pockoge
e Conwrler or Feporfing Procedures
floed space font

Waord Processar

BIGSTEPS is designed to construct Rasch measuregnoemtthe responses of a set of persons to a set of
items. Responses may be recorded as lettersegeirst and each recorded response may be of one or t
characters. Alphanumeric characters, not desigraddegitimate responses, are treated as misaiag d
This causes these observations, but not the comdspy persons or items, to be omitted from thdyaita

The responses to an item may be dichotomous (“figimong”, “yes”/’no”), or may be on a rating scale
(“good”/ “better’/’best”, “disagree”/’'neutral’/"agre”), or may have “partial credit” or other hietgical
structures. The items may all be grouped togethdxe grouped into subsets of one or more itemstwhi

share the same response structure.
BIGSTEPS begins with a central estimate for eaalsgme measure, item calibration and rating scale

category step calibration, unless pre-determinadgtior” values are provided by the analyst. Arattee
version of the PROX (normal approximation) algaritis used reach a rough convergence to the observed
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data pattern. The UCON method is then iteratedbtain more exact estimates, standard errors and fi
statistics.  This implementation of the UCON (uraitonal maximum likelihood, joint maximum
likelihood) method used proportional curve fittingther than the Newton-Raphson method, for finding
improved estimates.

Output consists of a variety of useful plots, gsaphd tables suitable for import into written reéporThe
statistics can also be written to data files fopam into other software. Measures are reporteldomfits
(log-odds units) unless rescaled. Fit statistios eeported as mean-square residuals, which have
approximate chi-square distributions. These ae @ported standardized, N(0,1).

References:
BTD means Wright B.D. & Stone M.HBest Test DesigriChicago: MESA Press, 1979.
RSAmeans Wright B.D. & Masters G.Rating Scale Analysi€hicago: MESA Press, 1982.

1.2 About the User's Guide

You don't need to know about every BIGSTEPS opitioarder to use the program successfully. Glance
through the examples in Section 3 and find onelaintdo yours. Adapt the example to match your
requirements. Then “fine tune” your analysis as lgecome familiar with further options.

1.3 Type style
Most of this Guide is in proportionately-spacedetyp

When it is important to be precise about blanks or
spaces, or about
column alignment,

fixed-space type is used.

§ Suggestions that we have found helpful are shown like this.

1.4 Getting further help

BIGSTEPS is a powerful weapon in the struggle to wrest mgdiram the chaos of empirical data. As you
become skilled in using BIGSTEPS, you will find thidtelps you to conceptualize what you are meagurin
and to diagnose measurement aberrations.

You may also find that you can use a word of adeit®ccasion. The authors of BIGSTEPS, Ben Wright
and Mike Linacre, are happy to answer questiordotavith the operation of BIGSTEPS or the nature of
Rasch analysis. More prolonged consultations santee arranged.

We strongly recommend that you join tRasch Measurement Special Interest Grofighe American
Educational Research Association, for which AERAmbership is not required. The SIG publication,
Rasch Measurement Transactipesntains instructive articles on the fundamentél®asch analysis as
well as the latest ideas in theory and practice. éSyaur experiences with your colleagues at SIG imget
The advance of science is an activity in which caa all participate to our mutual benefit. The SIG
address is: Rasch Measurement SIG, www.rasch.drg/rm
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2. GENERAL DESCRIPTION

2.0 Installing BIGSTEPS
BIGDOS.EXE To install BIGSTEPS under MS-DOS.

These create directory, C:\BIGSTEPS, and install in®3EPS. Sample control and data (.DAT) files are
also installed to help you get started:
KCT.DAT is the Knox Cube Test datBTD p.31 - see Section 1.1)
(The results iIBTD were obtained with more approximate algorithms dadiot agree
exactly with BIGSTEPS results.)
SF.DAT is the Liking For Science daRRAp.18)
There are EXAMPLE files described starting on(of this manual.

Under DOS
At the DOS prompt:
C:>A:\BIGDOS

To Run BIGSTEPS:
C:>CD BIGSTEPS
C:>BIGSTEPS SF.DAT SF.OUT(Enter)

2.1 How to use BIGSTEPS
i) Install BIGSTEPS.

i) Make sure it works “ use one of the exampleads#ts “ see the following instructions.
iii) Choose an example that is similar to your dadae 3. EXAMPLES, p. 10

iv) Choose a word processor (e.g., WordPerfectgxireditor (e.g., EDIT or WordPad) that can write
or save DOS TEXT or ASCII files.

V) Open the example file with your word processuaieat editor.

Vi) Edit the example file to match your data. Tisisow your BIGSTEPS control file.
§ Don't worry if your specifications are not exactly right. BIGSTEPS will tell you of
anything it doesn't understand.

vii) Key in your data at the end of the example,fibr reference your data file with a DATA=
specification.

viii)  Write or save your edited control as a DOSXITEor ASCI! file with the name of your choice, €.g.
MYFILE.CON

iX) If your data is in a separate file, check tokenagure it has the format you specified and is @SD
TEXT or ASCII characters, i.e., it is not in SPSPDBASE format.

When writing a file from SPSS, the syntax is:

FORMATS ITEM1 ITEM2 ITEM3 (F1). i.e., FORMATS st (format) [varlist..]

The procedure is FORMATS and then the variabte Enclosed in parentheses is the format type.
F signifies numeric while 1 signifies the widthF2) would signify a numeric with a width of 2
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columns for XWIDE=2. See pages 216 and 217 oBi8S Reference Guide (1990).
X) Run BIGSTEPS. Specify MYFILE.CON as the confilel. MYFILE.OUT as the output file.

Xi) Look at the BIGSTEPS output file using your wa@rocessor or text editor. Be prepared to rerun
BIGSTEPS several times before you get resultstia&e good sense.

2.4 Starting BIGSTEPS in DOS

A typical analysis requires two components: contndbrmation and data. These can be in separate
computer files or can be combined in one file. Témults of the analysis are written to an outpatdn
disk.

To change to directory “BIGSTEPS”, at the DOS protype:
C:> CD \BIGSTEPS (Pregter Key)

To launch BIGSTEPS:

C:BIGSTEPS=BIGSTEPS(Enter)

Now BIGSTEPS asks you for the names of your inpdta@utput files.
C:>BIGSTEPS(Enter)
Please enter name of BIGSTEPS control KIET.DAT (Enter)
Please enter name of report output N&EWFILE (Enter)

No check is done as to whether an output file direxists. If there is already a file with the same name as
your output file, it will be overwritten.

You can streamline starting BIGSTEPS.

Enter BIGSTEPS then the name of the control file:
C:>BIGSTEPS KCT.DAT (Enter)
Please enter name of report output N&EWFILE (Enter)

Or enter BIGSTEPS then the names of your contmbloariput files:
C:>BIGSTEPS CONTROL OUTPUT(Pres<Enter Key)
where CONTROL is the name of the input file camitag your control specifications and data (or
data location)
and OUTPUT is the name of the file to hold youtpouti report
Example:
C:>BIGSTEPS SF.DAT SF.OUTEnter)

2.4.1 Reading extra control variables from the D@&®mpt line

BIGSTEPS expects to find the control variables arycontrol file. You may, however, specify one or
more control variables on the DOS prompt line. seheariables will be processed after all the vigmm
the control file and will supersede any conflictingtructions there. This is useful for making pemary
changes to the control variables. These extra@ordriablesmust not contain any blanks

Example 1: You want to verify that your data isreetly formatted, so you only want to do one
UCON iteration this time:

C:>BIGSTEPS SF.DAT SF.OUT MUCON=1Enter)
whereMUCON=1 specifies only one UCON iteration is to be perfedn
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C:>BIGSTEPS SF.DAT SF.OUT MUCON = {Enter)
is invalid since there are blanks includedidCON = 1.

Example 2: You want to produce an extra copy offithelot in Table 4 with specially chosen ranges
on the axes:

C:>BIGSTEPS SF.DAT SF.OUT TABLES=0001 MRANGE=3 FRANGE=#(Enter)

2.5 Stopping BIGSTEPS
The BIGSTEPS program ceases execution when
1) The program stops itself:
The estimation procedure has reached an acceptableof convergence and all output has been
produced. This happen when:
a) The estimates are within the convergence ii(eCONV= and RCONV=)
b) The maximum number of iterations has been e @MPROX= and then MUCON=)
§ To instruct BIGSTEPS to run indefinitely, set
MUCON=0
LCONV=0
RCONV=0

2) You stop the iterative process:

a) If you pres€trl with F during PROX iterations:
PROX iteration will cease as soon extreme schaee been identified and point-biserial
correlations have been calculated. UCON iteratiben start.

b) If you pres<trl with F during UCON iterations:
UCON iteration will cease at the end of thisatem. Fit statistics will then be calculated
and output tables written to disk.

c) If you pres<trl with F during the output phase:
Output will cease at the end of the current autperation.

Acknowledgement of you€trl with F instruction is shown by the replacement of = by #he
horizontal bar drawn across you screen which iteecgrogress through the current phase of
analysis.

3) You cancel BIGSTEPS execution immediately:
Pres<trl andBreak keys together or
Pres<Ctrl andC keys together
No more analysis or output is performed.

2.6 The BIGSTEPS control and data files

2.6.1 Using a word processor or text editor

a) Input files: all lines in your control and ddilas follow DOS text conventions. This meanst tiles
created with a Word Processor, such as “Word P&rfeist be saved as “DOS text” or “ASCII”

files.
1. Lines must not contain tabs or word processdes.
2. Lines cannot overflow onto the next line, except foa datords which are processed using

the FORMAT= control variable.
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3. Lines must end with DOS or ASCII Carriage Retand Line Feed codes.

Be particularly careful to instruct your Word Prsser to allow more characters within each line than
present in the longest line in your control or ddés. Then your Word Processor will not breakdalata

or control lines into two or more text lines witlsdft Return” codes. These cause BIGSTEPS to
malfunction. Space for a large number of charagber line is obtained by specifying a very widpgra
size and/or a very small type size to your WorccBssor.

When using “Word Perfect” to edit control or datad, select the smallest available type size (a2@ cpi
or 5 pt). Define and use a very wide (50 inch)epatyle. It does not matter whether your printm c
actually print it. Always save control and data files as “DOS Text’ASCII files.

With WordStar, use “Non-Document” mode to avoidsthdifficulties.

b) Output files: when importing BIGSTEPS outpubiat document file, the following options have pbve
useful:

Base Font - 17 cpi (or more) or 8 point (or smialke 132 characters per line (or more)
Left Justify

Page numbering

Margins: top = 1", bottom = 0.5", left = 1", right0"

2.6.2 The data file

8§ If your data file is small, it is easiest merely to have it at the end of your control

file. If your data is extensive, keep it in a separate data file.
Your data file is expected to contain a recorddach person containing a person-id field and agstf
responses to some items. Your data can be pléted at the end of your control file or in a seqtardisk
file.

BIGSTEPS reads up to 30 columns of person-id indtion. Normally the person-id is assumed to end
when the response data begin or when the end ofdata record is reached. However, an explicjtien
of 30 characters or less can be given using the NAN4 control variable.

By the term “response” is meant a data value wharhbe a category label or value, score on anadtem
multiple-choice option code. The responses caonleeor two characters wide. Every record mustaiont
responses (or missing data codes) to the same. it€éims response (or missing data code) for a pdatic
item must be in the same position in the same formeavery record. If every person was not adrenesi
every item themmark the missing responses blamkmake them some otherwise unused code, sohihat t
alignment of item responses from record to recerdaintained.

A table of valid responses is entered using the E®Bcharacter string. Any other response found in your
data is treated as missing. By using the CODES=, KEYn¥/SIEORE= and IVALUE= options, virtually
any type of response, e.g. “01”, “1234", “ 1 2 3 4ibcd”, “ a b ¢ d”, can be scored and analyzed. iktiss
responses are usually ignored, but the MISSING=rabwariable allows such responses to be treased a
say, “wrong”.

When writing a file from SPSS, the syntax is:

FORMATS ITEM1 ITEM2 ITEM3 (F1). i.e., FORMATS st (format) [varlist..]
The procedure is FORMATS and then the variable liEhclosed in parentheses is the format type. F
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signifies numeric while 1 signifies the width. JR&ould signify a numeric with a width of 2 columfts
XWIDE=2. See pages 216 and 217 of the SPSS Ref(@uide (1990).

2.6.3 The control file
The control file tells what analysis you want to do. Théesaway to start is to look at one of the examples
in the next section of this manual, or on the progdiskette. The control file contains controliables.
These are listed in the index of this manual. Qwlyg control variablesnust have values assigned for
every analysis:NI= andITEM1=. Almost all others can be left at their automaliétault values, which
means that you can defer learning how to use nidsteacontrol variables until you know you needise
them.

8 When in doubt, don't specify control variables, then they keep their default

values.

2.6.4 Syntax rules for assigning values to contvalriables (key-words)
§ Do not worry about these unless BIGSTEPS does not respond to your control file
the way you expected. If possible, compare your control file with what is shown in
Table O of your output file in order to isolate the problem.

1. Values are assigned to control variables bingythe name of the control variable (or enouglt ¢b
disambiguate it), an equal sign, “=", and the vakig.
TABLES=11011011100
or
TAB=1101101110 this is enough of TABLES to make clear what you
mean.

2. You must use one line for each assignmenicdntinuation lines are permitted.
To continue a line, put a + at the end of the line. Thea puat the start of the text in the next line.
The two lines will be joined together so that theigns are squeezed out, e.g.,
TITLE = "Analysis of medical+
+ research data"
is interpreted as
TITLE = "Analysis of medical research data"

§ Continuation lines “+” are helpful to make control files fit on your screen.

CODES = 01020304+
+05060708
is interpreted as
CODES = 0102030405060708

3. The control variables may be lisiachny order

4. Character strings must be enclosed in 'singi¢es' or “double quotes” when they contain blaeks.,
TITLE="Rasch Analysis of Test Responses”
or
TITLE='Rasch Analysis of Test Responses'
Quotes are not required for single words contginio blanks, e.g. PFILE=kct.pf

5. The control variables may be in upper or loease or mixed,
e.g., Pfile = Person.Dat
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6. Blanks before or after control variables, aatble or after equal signs are ignored, e.g.
TITLE="Test Report”
and
TITLE = “Test Report”
are equally correct.

7. Commas at the end of lines are ignored, sollgaquoarect are:
NAMEL = 33,
and
NAMEL1L = 33

8. Control variables can be made into comments sarbe ignored, by entering a semi-colon in coldmn

e.g.
; FITP=3 is ignored

9. Comments can appear on the same line as akoatiable, as long as they are separated by at least one
blank from the control value, e.g.
FITP =3 this is a comment
or
CODES =" ABCD12345" this is a comment - thes@icode of “blank”

10. When all control variables (required or optiphave been assigned values,
type&END (in upper or lower case) on the next line, e.g.,

&INST This is optional

Title =“A 30 ltem test”

NI =30

; this is a comment: person names in column@. 1-2
ITEM1=21

&END

2.7 How long will an analysis take?
A PC with a math co-processor processes about 000®bservations per minute. Most analyses have
reached convergence within 20 iterations, so aatulleumb is:

length of analysis in minutes = (number of per¥tlength of test)*2/100,000

2.8 How big an analysis can | do?

The upper limit is 32,000 persons by 3,000 iterRating scale categories must be in the range® - 9
Since memory and disk space are assigned dynaynileaitye analyses may cause a report of “Not enough
disk space” or “Not enough memory”.

2.9 If BIGSTEPS does not work
1) Repeat the installation process. It will ndeteany of your data files.

2) Check that the BIGSTEPS runs.
3) If the program will not run, or produces implduls results:
a) There are some computers in which the Math 1G@oe3sor does not work correctly. Disable

your Math Co-processor by keying, at the DOS prompt
C:>SET NO87=DISABLE(Enter)
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and run BIGSTEPS again.
b) There may not be enough disk space for woek fisee “Not enough disk space”.
c) There may not be sufficient RAM memory to execuSee “Not enough memory”.

2.9.1 Not enough disk space

8 Files with names “BIGSTEPS.$..” and “WST.....TMP” and files in the \TEMP

directory are work files. These can be deleted.
You need about the twice as much work file spacgonm disk as the size of your data file. The wilds
are placed temporarily in the current directoryp@mréed on your screen when BIGSTEPS starts). B&elet
unwanted files to give yourself more disk spacelogronto a different disk drive, with more avalkab
space, before executing BIGSTEPS. Type
C:>CHKDSK /F (Enter)

to verify that you have enough available spacgawm current disk drive.

The program, control file, output file and worlesl can be dispersed onto four different drives:
D:> C:\BIN\BIGSTEPS A:KCT.DAT B:KCT.OUT (Enter)
The work files will be placed on drive D:.

2.9.2 Not enough memory

BIGSTEPS does not use extended or expanded melmatrypakes use of all free conventional RAM
memory. To free up more memory, remove all DOSII§ShBevice Drivers and Terminate-and-Stay-
Resident (TSR) programs. This can be done bynedyiour AUTOEXEC.BAT and CONFIG.SYS files,

and then rebooting your computer.
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3. EXAMPLES OF CONTROL AND DATA FILES

Rather than attempting to construct a control fiilen scratch, it is usually easier to find one loéde
examples that is similar to your problem, and mpiif

Example 1: Simple control file with data included

A control file, EXAMPLE1.CON,for an analysis of the Knox Cube Test (Bd®) a test containing 18 items,
each item is already scored dichotomously as 0,1. Tkerpé&t data begins in column 1 and the item string
begins in column 11. No items will be deleted, recoded, drased. The default tables will appear in your
output file:EXAMPLE1.OUT. The number of data lines is counted to determine how mamyarhiiook the
test. For an explanation of the output obtained,section 6. Run this example with:

Control file: EXAMPLE1.CON
Output file: EXAMPLE1.OUT
Extra specificationsEnter)

; This file is EXAMPLE1.CON

&INST start of control variable instructions
TITLE='KNOX CUBE TEST' at top of each printout page
NI=18 number of items

ITEM1=11 location of response to first item
NAME1=1 start of person-id
TABLES=1110001001001 Output default Tables
PERSON=KID person label is KID

ITEM=TAP item label is TAP

PFILE=EXAMPLEL.PF  also write person measures to a file
IFILE=EXAMPLEL.IF also write item calibrations to a file
&END end of control variables

first item name

last, 18th, item name
END NAMES signals end of item names
first data record

more data records

# 1 last data record
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Example 2: Control and anchor files

A control file, EXAMPLE2.CON, for the analysis oftast containing 18 items, each item already scored
dichotomously as 0,1. The person-id data begins in coluama the item-response string begins in column
11. The default tables will be appear in the printout. Tisewser scaling. Items 2, 4, 6 and 8 are anchored
at 400, 450, 550 and 600 units respectively, sadpin file EXAMPLE2.IAF. Your data is in file
EXAMPLE2.DAT:

; This file is EXAMPLE2.CON

&INST
TITLE='KNOX CUBE TEST - ANCHORED' the title for output
NI=18 the number of items
ITEM1=11 position of first response in data record
NAME1=1 first column of person-id in data record
PERSON=KID
ITEM=TAP
DATA=EXAMPLE2.DAT name of data file
IAFILE=EXAMPLEZ2.1AF EXAMPLEZ2.IAF is item anchor file
UIMEAN=500 user scaling - item mean
USCALE=100 user scaling - 1 logit = 100
UDECIM=0 print measures without decimals
&END
1-4 item names
4-1-3-4-2-1-4
END NAMES End of this file

The anchoring information is contained in file EXAMPLEZIAnd contains the following lines, starting in
column 1:

2400 item 2 anchored at 400 units: (if logits are réstathen anchor values must also be rescaled)
4 450 item 4 anchored at 450 units
6 550 item 6 anchored at 550 units
8 600 item 8 anchored at 600 units
§ Item calibration files, IFILE=, from prior runs can be used as item anchor files,
IAFILE=, of later runs.

Your data is in the separate file, EXAMPLE2.DAT, witerson-id starting in column 1, and item responses
starting in column 11:

# ! End of this file

A User's Guide to BIGSTEPS Page 11



Example 3: Item recoding and item deletion

The test has 25 items, specified in EXAMPLE3.CONhe item response string starts in column 12.
Person-id's start in column 1 (the default valu@yiginal item codes are “0”, “1”, “2” and “X”". Alitems

are to be recoded and the original-to-new-codegas®nts will be 0 0, 1 2,2 1 and X 3, since the
responses are on a rating scale. Items 5, 8, @uldr@ugh 25 are to be deleted from the analysd,aae
specified in the control. The misfit criterion fperson or item behavior is 3.0. Tables 1, 2,5, 4, 7, 8,

9, 11, 13, 15, 17, 19, 20 and 21 are to appeaoun gutput file EXAMPLE3.OUT. Sequence numbers are
used as item names. Data are in file EXAMPLE3.DAT.

; This file is EXAMPLE3.CON

&INST

TITLE="A test with 25 recoded items” informative title

NI=25 25 items

ITEM1=12 item responses start in column 12
CODES =012X valid codes

NEWSCORE=0213 corresponding response score
RESCORE=2 specifies rescore all items
TABLES=1111111110101010101110 selected tables

FITP=3.0 person misfit cut-off for reporting
FITI=3.0 item misfit cut-off for reporting
DATA=EXAMPLE3.DAT name of data file

IDFILE=* list of items to delete. (Or IDFILE=EXAMPLEZ2.IDF)
5 delete item 5

8 delete item 8

20-25 delete items 20 through 25

* end of list

INUMB=Y use item sequence numbers as names
&END

The data is in file EXAMPLE3.DAT

| 19968 "
&I(&

P 1+%&
)! "%& person id's contain demographic information
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Example 4: Selective item recoding

The test has 18 items, specified in file EXAMPLEAIL The response string starts in column 1. Person
id's start in column 41. Original codes are 0,Hata file EXAMPLE4.DAT. ltems 2, 3, and 4 areb®
recoded as 1,0. All tables are to appear in reflertEXAMPLE4.OUT, in a standardized form. An
adjustment is to be made for UCON estimation bias.

; This file is EXAMPLE4.CON

&INST

TITLE="An example of selective item recoding” page title

NI=18 18 items

ITEM1=1 item responses start in column 1
NAME1=41 person-id starts in column 41
NAMLEN=9 person-id has 9 characters: Richard M
NAMLMP=7 7 characters to appear on maps: Richard
CODES=01 the observed response codes
NEWSCORE=10 the new scores for items 2, 3, 4

RESCORE=011100000000000000 rescore items indicated by “1”
TABLES=1111111111111111111111 output all tables

DATA=EXAMPLE4.DAT name of data file

STBIAS=Y adjust for UCON estimation bias
MRANGE=5 plots and maps have half-range of 5 logits
FRANGE=4 fit plots have half-range of 4 ZSTD units
LINLEN=0 allow maximum line length

8§ LINLEN=0 puts distractors for same item, or mapped elements with same
measure, on one output line.

MAXPAG=0 no maximum page length
8 MAXPAG=0 prints tables without breaks for new page headings.

ASCII=Y (Default) Replace PC characterby ASCII + etc
8§ Use ASCII=N if report file is to be printed by PC-DOS, not Windows.

REALSE=Y Inflate standard errors by misfit

LOCAL=Y Local standardizing of fit statistics

&END

1-4

R2-3 R reminds us item coding was reversed

R1-2-4

2-1-4

4-1-3-4-2-1-4

END NAMES

The data file, EXAMPLE4.DAT, is
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Example 5: Scoring key for items
A multiple choice adaptive test, in file EXAMPLESXSI with responses “a”, “b”, “c”, “d” and a scoring
key for 69 items. Your data are in the control.file

; This file is EXAMPLES.CON

&INST

TITLE="An MCQ Test” the title

NI=69 69 items

ITEM1=10 response string starts in column 10

NAME1=1 person-id starts in column 1

CODES=abcd valid response codes

MISSING=255 default - blanks are ignored

./ 00000 00 O 0 0000 0 00
scoring key of correct answers

ITEM=TOPIC items are topics

PERSON=STDNT respondents are students

TABLES=1111111111111111111111 output all tables

NAMLMP=2 first 2 characters on maps, e.g., nl

PFILE=EXAMPLES.PF  write out person measures

csv=y separate values by commas in PFILE=

HLINES=N write out no heading lines in PFILE=

8§ Many spreadsheets and statistics programs expect a file of numbers separated
by commas. Use IFILE= or PFILE= with CSV=Y and HLINES=N.

MUCON=0 allow as many UCON iterations as necessary
EXTRSC=0.5 most conservative extreme measures wanted
XFILE=EXAMPLES.XF write out individual response residual file
&END

nl01 Month

nl02 Sign

sb02 newspaper
sb03 newspaper

END NAMES
1 23 00
(-3 00 0O 0

# 12 0000 00 0 O
14 #54 00 last data record
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Example 6: Keys in data record FORMAT=

8 Do not use FORMAT= unless there is no other way
A test of 165 multiple-choice items with multiple data lipes data record. The scoring key is formatted in
the same way as the data lines:

; This file is EXAMPLEG6.CON
&INST
TITLE="Demonstration of KEY1 record' title
FORMAT=(1X,10A,T23,50A,/,T23,50A,/,T23,50A,/, T23A)
Use the first character is ignored, then 10 chiaradn first record are person id, then starting i
column 23, 50 columns in first 3 records, and Epoases in fourth record.
; In the reformatted record

NAME1=1 Person-id starts in column 1

ITEM1=11 Item responses start in column 11 of reformattednd
NI=165 There are 165 items

CODES="ABCD " The raw responses are ABCD and BLANK

8§ Put character strings in “” if blanks are to be included.

KEYFRM=1 There is a KEY1 record after &END which is forneattexactly like a
data record specifying the correct responses.
&END KEY1= formatted like your data

2%3+2%+%3+23%2+%+23%+3+%%2%3+

2+3+%232+3%32+3%+332%

6 7'(% 22+9%323+%63%2+%23++232%+33+2%3 %2%23%+23+2%23%3+32%3
I53/6 +3%2%+3%2+3%2%+32+3%+233%+2++ %2+32%+32+3%2%3%+32%+

06 3+9632%2%+3%+23+

7 Al First item name

1.1 A2

4.1 Al64

3.6 Al165

END NAMES

8 +063+3%2%322%223%+2+%+2%%323%% 23222+223%+%3+3%233%%
3+96%6%623+%63%2+%32%+2323%3+2%22 %2+%6+223++2%23%%2%2%3
+9622%+3+2%2%%%2+3%232+%2+%+32 +2+23%+3+33%2%2+3+332
%2+22323+2%%2+2

8 +9629629%62%63%2+22+%+%23+2+%32%3+ 233+2332+++3233%%3323
32+232++%3%2+%2+++2%22%322+23 %2322332%+22%3%%+32%3
+3%2%2+%+%2%22+3222++33+%%+2%+ 22+33%+3++3%+%%3+%233
%2%+2%2%+3%+22+

8 9 9 203+2%3%%%2%%%%2+%22+22%32%++ 232%+222+%%32+3%2332%
32+9%22%+%3%22+2%%++%23+322+%+ %2+22322+32%23%3+32%3
+3++%623%+%%+2%3%%%2%%%+23+2+%2 22332%+32+%%+%+22332+
%+32%+2%+3%%2+2

8 9%  O% 2043+3%3%3+23%2%%+%3%++2+32%3+ 223+3222%3332+3%3332%

32+2%2++%3%2%%23%+222%+3%%+++
+3%3++3%++3%23%32%3++3323233+
+23+2+2%+3%%222

or, usingcontinuation linesfor the key:

CODES="ABCD "

A User's Guide to BIGSTEPS
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The raw responses are ABCD and BLANK
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KEYFRM= omit this, not needed

- 1 2%3+2%+%3+23%2+%+23%+3+%%2%3+2+3+%232+3%32+ 3%+332%:
:22+%323+%3%2+%23++232%+33+2%3%2%23%+23+2%23  %3+32%3:
+3%2%+3%2+3%2%+32+3%+233%+2++%2+32%+32+3%2% 3%+32%+:
:3+%32%2%+3%+23+

&END
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Example 7: A partial credit analysis

A 30 item MCQ Arithmetic Test is to be analyzedwhich credit is given for partial solutions to the
guestions. The analytical rating scale modela@sAhdrich model, but each item is conceptualizedaee
its own rating scale structure, as in the MasRadial Credit model.

; This file is EXAMPLE7.CON

&INST

TITLE="A Partial Credit Analysis” page heading

NAME1=1 Person-id starts in column 1

ITEM1=23 Item responses start in column 23

NI=30 There are 30 items

CODES=ABCD Scores entered as A through D
KEY1=CDABCDBDABCADCBDBCADBABDDCDABC Fully correct
KEY2=ABCDABCCBADDABACABBBACCCCDABAB Partially correct

KEY3=DABABAAACC*CCABACH***kxkrrxxt  Some partially correct
if no matching response, use a character not iDES$>, e.g., *

KEYSCR=211 KEY1 fully correct (2 points),

KEY2, KEY3 partially correct (1 point each)
GROUPS=0 Each item is its own group
MODELS=R Each item has an Andrich rating scale
STKEEP=Y Keep in category 1 even if never observed
CURVES=111 Print all 3 item curves in Tables 2 and 21
CATREF=2 Use category 2 for ordering in Table 2
STEPT3=N Move step calibrations from Table 3 to Table 21
SFILE=EXAMPLE7.SF Write step calibrations for anchoring later
ISFILE=EXAMPLETY.ISF Write item-step calibrations for plotting
;IDELQU=Y Comment only: are any items are to be deleted?

§ IDELQU=Y, PDELQU=Y and SDELQU=Y are useful to place as “Extra
Specifications” to initiate interactive deletion, e.g.,
Extra specifications? IDELQU=Y (Enter)

&END

7 Al

1.1 A2

3.1 A29

2.7 A30

END NAMES

090111000102 10001 BDABADCDACCDCCADBCBDBCDDACARD
090111000202 10002 BDCDCDCDADCBCCBDBDCABCBDACDEB

0;30111005302 10053 BDABCDDDCCCDDCDBACBABABCMCDED
090111005402 10054 BDADCDCCDACBCCABBDADBBCBBDDIGD
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Example 8: Items with various rating scale modelddte: Success/Failure may not estimate correctly}
A 4 item test. Items 1 and 2 are “success” (grodgivelopment) items in which a score at a highal is
only possible if success at all lower levels haanbachieved. Items 3 and 4 are “failure” (masteeyns at
which successively lower levels of competence asgetl only if success has not been attained aehigh

levels.

; This file is EXAMPLES8.CON

&INST

TITLE="Success and Failure scales” at top of page

NAME1=8 Person-id starts in column 8

ITEM1=1 Item responses start in column 1

NI=4 There are 4 items

CODES=0123456789 Numeric responses are 0 through 9

MODELS=SSFF The four scale models, in order, as applied taithems

8§ In practice, choice of Success, Failure or Rating scale models has little effect on
person measures unless theoretical structure is very clear. Success and Failure
models can be difficult to explain.

GROUPS=0 Each item has its own scale

TABLES=111111111111111111111111More than enough 1's for every Table!

NORMAL=Y Also reports gross data-to-model fit

&END

Maze

Passengers

Blocks

Egg race

END NAMES

5553 Richard

5975 Tracie

5333 David
5777 Thomas
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Example 9: Grouping and modeling items {Note: Sess/Failure may not estimate correctly}

A 20 item test. Items 1, 2 are dichotomous itatnded “Y”, “N”. Item 3 is a “Success” item. Iltemsl0
are all ratings on one Andrich scale (Group 1), iohs 11-20 are all ratings on another Andriclalesc
(Group 2). ltems 3-20 have response codes “A”, “B”, “D”, “E” or “a”, “b”, “c”, “d”, “e”.

; This file is EXAMPLES.CON

&INST

TITLE="Grouping and Modeling”

ITEM1=11 Item responses start in column 11
NI=20 There are 20 items

RESCORE=2 All responses are to be rescored

CODES=YNABCDEabcde Response codes to all items
NEWSCORE=101234512345 Rescored 0 through 5
MODELS=RRSRRRRRRRRRRRRRRRRR The models in item order
GROUPS=00011111112222222222  The groups in item order

DATA=EXAMPLES.DAT Location of data file
&END
RO Prompt 1 Item id's remind us of models and groups

8 Models and groups are shown in item measure Tables 10, 13, 14, 15
RO Prompt 2
SO Logic
R1 Grammar 1
R1 Grammar 2
R1 Grammar 3
R1 Grammar 4
R1 Grammar 5
R1 Grammar 6
R1 Grammar 7
R2 Meaning 1
R2 Meaning 2
R2 Meaning 3
R2 Meaning 4
R2 Meaning 5
R2 Meaning 6
R2 Meaning 7
R2 Meaning 8
R2 Meaning 9
R2 Meaning 10
END NAMES

The data is in file EXAMPLE9.DAT:
02%2% 2% 2% "
I ++3++ 0+00+0+++0

$ +00+30 0+00
$ +++++ + 00 02
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Example 10: Combining tests with common items

Test A, in file EXAM10A.CON, and TEST B, in EXAM10BON, are both 20 item tests. They have 5
items in common, but the distracters are not necessarhy isaime order. The responses must be scored on
an individual test basis. Also the validity of kéest is to be examined separately. Then one ioechb
analysis is wanted to equate the tests and obtaikalble item difficulties. For each file of origintest
responses, the person information is in columnS,1H2 item responses in 41-60.

The combined data file specified in EXAM10C.CONtdde in RFILE= format. It contains
Person information 30 characters (always)
Item responses Columns 31-64

The identification of the common items is:

Test Item Number (=Location in item string)
Combined: 1 2 3 4 5 6-20 21-35
A 3 1 7 8 9 2,4-6,10-20
B: 4 5 6 2 11 1,3,7-10,12-20

I. From Test A, make a response (RFILE=) file reaging the items with FORMAT=.

; This file is EXAM10A.CON

&INST

TITLE="Analysis of Test A"

RFILE=EXAM10A.RF  The constructed response file for Test A

NI=20

FORMAT=(25A,T43,A,T41,A,T47,3A,T42,A,T44,3A, T50,1)A

ITEM1=26 Items start in column 26 of reformatted record

CODES=ABCD# Beware of blanks meaning wrong!
8 Use your editor to convert all “wrong” blanks into another code, e.g., #, so that
they will be scored wrong and not ignored as missing.

KEYFRM=1 Key in data record format

&END

- 22+%323+%3% 2+%23++23

+3(- "8

+3(- "8

END NAMES

& 3 +%3+2%+%%32 %+232+%+3

& 3 +3%2323%2%3 +90%%2+323

The RFILE= file, EXAM10A.RF, is:

& 3

& 3

& 3
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Il. From Test B, make a response (RFILE=) file r@aging the items with FORMAT=. Responses unique
to Test A are filled with 15 blank responses to dynitems.

; This file is EXAM10B.CON

&INST

TITLE=Analysis of Test B
The constructed response file for Test B

RFILE=EXAM10B.RF

NI=35

FORMAT=(25A,T44,3A, T42,A,T51,A, T100,15A,T41,A, T43,P47,4A, T52,9A)

ITEM1=26
CODES=ABCD#
KEYFRM=1

&END

Key 1 Record
BANK 1 TESTB4

BANKS5 TESTB11
BANK 6 TESTAZ2

BANK 20 TEST A 20
BANK 21 TESTB1

BANK 35 TEST B 20
END NAMES
Person 01 B

Person 12 B

Blanks are imported from an unused part of the dat
record to the right!
Items start in column 26 of reformatted record
Beware of blanks meaning wrong!
Key in data record format

CDABCDBDABDCBDBCAD

BDABDDCDBBCCDAACBC

BADABBADCBRDBBBBBB

The RFILE= file, EXAM10B.RF, is:

Person 01 B
Person 02 B

Person 11 B
Person 12 B

10111
00000

00010
00000
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lll. Analyze Test A's and Test B's RFILE="s togath

; This file is EXAM10C.CON

&INST

TITLE="Analysis of Tests A & B (already scored)”

NI=35

ITEM1=31 Items start in column 31 of RFILE=
CODES=01 Blanks mean “not in this test”

DATA=EXAM10A.RF+EXAM10B.RF  Combine data files

: or, first, at the DOS prompt,

; C:>COPY EXAM10A.RF+EXAM10B.RF EXAM10AB.DAT (Enter)
; then, in EXAM10C.CON,

; DATA=EXAM10AB.DAT

PFILE=EXAM10C.PF Person measures for combined tests

IFILE=EXAM10C.IF Item calibrations for combined tests
tfile=* List of desired tables

3 Table 3 for summary statistics

10 Table 10 for item structure

*

PRCOMP=S Principal components analysis of items
&END

BANK1 TESTA3B4

BANK 35 TEST B 20
END NAMES

§ Shortening FORMAT= statements
If the required FORMAT= statement exceeds 512 dtars, consider using this technique:

A) Relocate an entire item response string, butarséDFILE= to delete the duplicate items, i.e.,
replace them by blanks.

E.g., for Test B, instead of
FORMAT=(25A, T44,3A,T42,A,T51,A, T100,15A, T41,A,BA, T47,4A,T52,9A)
NI=35

Put Test 2 as items 21-40 in columns 51 through 70

FORMAT=(25A, T44,3A,T42,A,T51,A, T100,15A, T41,20A)
NI=40

Blank out (delete) the 5 duplicated items with RRILE= containing:
24-26
22
31
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Example 11: Item responses two characters wide

The “Liking for Science” data (séRSA is in file EXAM11.CON. Each observation is omating scale
where 0 means “dislike”, 1 means “don't care/damtw” and 2 means “like”. The data has been rembrd
in two columns as 00, 01 and 02.

; This file is EXAM11.CON

&INST

TITLE='LIKING FOR SCIENCE (Wright & Masters p.18)'
XWIDE=2 Responses are 2 columns wide
CODES=000102 Codes are 00 01 and 02
ITEM1=1 Items start in column 1

NI=25 25 ltems

NAME1=51 Person id starts in column 51
NAMLMP=20 Show 20 characters of id on maps
TABLES=11111111111111111111111

CURVES=111 Print all curves in Tables 2 and 21

IFILE = EXAM1L1.IF Output item measure file

PFILE = EXAM11.PF  Output person measure file

SFILE = EXAM11.SF  Output step calibration file

RFILE = EXAM11.RF  Output reformatted response file
XFILE = EXAM11.XF  Output observation and residual file

UIMEAN = 455 User scaling: mean 455
USCALE = 94

LINLEN =0 Print with minimum of split lines
MAXPAG =0 Print with minimum of headings

&END

WATCH BIRDS

READ BOOKS ON ANIMALS

FIND OUT WHAT FLOWERS LIVE ON
TALK W/FRIENDS ABOUT PLANTS

END NAMES
5:(" 32%3(1"4
5;:(" 43 "(2"!
& 31323 3.
& 3<41(= 41(<;
+ 43(- "25%
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Example 12: Comparing high and low samples withirgf scales

Rasch estimates are constructed to be as samgleeindent as is statistically possible, but you ratitt
take care to maintain comparability of measureesscanalyses. For instance, if a rating scalead,uand

a high-low ability split is made, then the low rgfiscale categories may not appear in the dathddnigh
ability sample andice versa To compare item calibrations for the two sampéegiires the rating scale to
be calibrated on both samples together, and thersd¢hle calibrations to be anchored for each sample
separately. Comparison of patient measures froparaee analyses requires both the rating scale
calibrations and the item calibrations to shardancalibrations.

35 arthritis patients have been through rehabditatherapy. Their admission to therapy and disgha
from therapy measures are to be compared. They leaverated on the 13 mobility items of the Functiona
Independence Measure (FIM”). Each item has seven lei&eBsdmission, the patients could not perform at
the higher levels. At discharge, all patients bagpassed the lower levels (Data courtesy of CrdnGer

& B. Hamilton, UDS).

A generic control file is in EXAM12.CON. The adrmisn ratings are in EXAM12.LO and the discharge
ratings in EXAM12.HI. Three analyses are performé&y:joint analysis of the admission (low) and
discharge (high) data to obtain rating scale catiibns, 2 & 3) separate runs for the admission )lamd
discharge (high) data to obtain item calibrations.

: This common control file is EXAM12.CON
&INST
TITLE='"GENERIC ARTHRITIS FIM CONTROL FILE'
ITEM1=7 Responses start in column 7
NI=13 13 mobility items
CODES=1234567 7 level rating scale
&END
3"31(=
+ =551(=
2 +3#1(=
% <&&" +5%. % ";;1(=
" 45" +5%. % ";;1(=
! 514" 1(=
= +43%%"
# +5"4
1+"% 3(!"
$ 514" 3"
- <+ #5"
4 34->#"42#31
;31
(%@

The admission data is in file EXAM12.LO:

21101 5523133322121 Patient number in cols 1-5, ratings in 7-19
21170 4433443345454

|

22618 4433255542141

22693 3524233421111
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The discharge data is in file EXAM12.HI:

21101 5734366655453 Ratings generally higher than at admission
21170 6466677777676

I

22618 7667656666565

22693 7776677676677

The batch job stream for BIGSTEPS to perform tihedfanalyses is in EXAM12.BAT:

" 25&31;5(5!1" 2341+ 3 15(; !5 #1=#3(% 4 5 ;3 &4"

+1=;"&; "3 25(™3 5< %33/"3 45:"3 #1 14"/3% 1 7%1;2#3 =";114"/"3 ;!
+1=;"&; "3 25("3 455< %33/"3 451 4"/3% 1 ;3114"/"3 ;1 1114"/"3 114 2;7/.
+1=;"&; "3 25(™3 #15< %33/"3 #1 1 4"/%1;2#3 =" ;3114"/"3 ;1 1114"/"3  1l# 2;?/

To run this enter, at the DOS prompt,
C:>EXAM12 (Enter)

The shared step calibration anchor file is EXAME2.S
@ ;"& %1N12<4 . 114" 15

@ 3% 1 7%1;2#3 ="

@ A*, 88

@ 23"=5. ;"& %1!112<4 .

The item calibrations measures for admission asdhdrge are written into IFILE= files, with comma-
separated values (CSV=Y), so that they can easilynported into a spreadsheet. Here is the casgpar

Arthritis Patient Sample

z
(4]
g Gogdk Stolrs
R Looks ITke the
5 sarne voriahblet Much barder
3 \ of Adhalsslon
—_ i tr?
£ ru!'[fp'g-{- foo risky fo tryw
r o
= UY TR
= Boweh o oy
L wrl AT
@ Groomn Ubp
=3
=
£ 17
[
]
o
—2 T T T T
=2 —1 L] 1 2 =

Admission FiIM tern Colibraotions

U=ing shared, onchored, roting scale colibrofions
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Example 13: Paired comparisons as the basis for sieament

Paired comparisons can be modeled directly withFmmetscomputer program. For BIGSTEPS a dummy
facet of “occasion” must be introduced. On eadtasion (in this example, each column), there is a winner
'1', a loser '0', or a draw 'D' recorded for the players. In column 1 of the response data mekample,
Browne (1) defeated Mariotti (0). In column 2, Browné @2ew with Tatai (D). Specifying PAIRED=YES
adjusts the measures for the statistical biasdotred by this stratagem. Each player receivesasune
and fit statistics. Occasion measures are theageesf the two players participating. Misfittingcasions

are unexpected outcomes. Point-biserial correlatitave little meaning. Check the occasion summary
statistics in Table 3 to verify that all occasitwase the same raw score.

: This common control file is EXAM13.TXT

&INST

TITLE = 'Chess Matches at the Venice Tournameril119

PERSON = PLAYER

ITEM =MATCH ; Example of paired comparison
CODES =0D1 ;0=loss, D=draw, 1 =win

NEWSCORE =012

NAME1l =1
ITEM1 =11
NI =66 ; 66 matches (columns) in total
PAIRED = YES
INUMBER = YES ; number the matches in the Output
&END
+ % % %
% % %
% % % %
# % % % % % %
B % % % % %
% C %%% % % % %
= % %% %
% %% % %
+0 %% %%% %
2 % %
% % %
D % %

Part of the output is:

&43." ;31;12;A "3;<"5%"

E'(. 3 E 101 ES5 <1l E E

E(<+ ;25" 25<( "3;<" " 5 E(;F D; %E (; F D; %E &43." E
E : : : E

E ) 8 *E E E+ E

E * 9 E E 8 E E

E 929 E9 O9ES8 JED E

E : : : E

E "3( E 8 ES8 8 E E
E;% *8 E) E 8 E E
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4. READING YOUR DATA

4.1 Specifying the layout of your data
Where to find your data, its format, and the lamanf person and item identifying names.

4.1.1 DATA= name of data file (default: data at@of control file)

Your data can be the last thing in the control Wdich is convenient if you only have a small amioof
data), but if you have a large amount of data,gauplace it in a separate file, and then use DAT Asajo
where it is.

Example 1: Read the observations from file “A:\\PEOJ\RESPONSE.DAT".
DATA=A:\PROJECT\RESPONSE.DAT

Example 2: Read scanned MCQ data from file DATAFihEhe current directory.
DATA=DATAFILE

You may specify that several data files be analyzed togetloere run, by listing their file names, separated
by “+” signs. The list, e.g., FILE1.DAT+MORE.DAT+YURS.D, can be up to 200 characters long. The
layout of all data files must be identical.

Example 3: A math test has been scanned in threhdsminto files “BATCH.1"”, “BATCH.2” and
“BATCH.3". They are to be analyzed together.
DATA=BATCH.1+BATCH.2+BATCH.3

4.1.2 ITEM1= column number of first response (relged, no default)

Specifies the column position where the response-strgigoa your data file record, or the column where
the response-string begins in the new record faeddty FORMAT=.

If you have the choice, put the person-identiffest in each record, and then the item responstseach
response taking one column.

Example 1: The string of 56 items is containedalumns 20 to 75 of your data file.
ITEM1=20 response to item 1 in column 20
NI=56 for 56 items
XWIDE=1 one column wide (the default)

Example 2: The string of 100 items is containeddlumns 30 to 69 of the first record, 11 to 70hef t
second record, followed by 10 character person i.d.

XWIDE=1 one column wide (the default)
FORMAT=(T30,40A,/,T11,60A,10A) two records per person
ITEM1=1 item 1 in column 1 of reformatted record
NI=100 for 100 items

NAME1=101 person id starts in column 101
NAMLEN=10 person id starts in 10 columns wide

4.1.3 NI=number of items (required, no default)

The total number of items to be read in (includingse to be deleted by IDFILE= or IDELQU=). Nk i
limited to about 3000 for one column responsesbout1500 for two column responses in the standard
program. NI=is usually the length of your test (or thaltetimber of items in all test forms to be combined
into one analysis).
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Example: If there are 230 items in your test, enter
NI=230 230 items

4.1.4 XWIDE= columns per response (default: 1)

The number of columns taken up by each respongauindata file (1 or 2). If possible enter your date
column per response. If there are two columnsregponse, make XWIDE=2. If your data includes
responses entered in both 1 and 2 character-wigithats, use FORMAT= to convert all to XWIDE=2
format. When XWIDE=2, these control variablegjuire two columnger item or per response code:
CODES=, KEYn=, KEYSCR=, NEWSCORE=, IVALUE=. Eithdr or 2 columns can be used for
RESCORE=, GROUPS=, RESCORE= and IREFER=

Example 1: The responses are scanned into adjealentns in the data records,
XWIDE=1 Observations 1 column wide
Example 2: Each response is a rating on a scate Irto 10, and so requires two columns in the date
record,
XWIDE=2 2 columns per datum
Example 3: Some responses take one column, andtarewlumns in the data record. Five items of

1-character width, code “a”, “b”, “c”, or “d", theten items of 2-character width, coded
“AA”, “BB”, “CC”, “DD”. These are preceded by pens-id of 30 characters.
XWIDE=2 Format to two columns per response
FORMAT=(30A1,5A1,10A2) Name 30 characters,
5 1-chars, 10 2-chars

CODES ="abcdAABBCCDD" “a” becomes “a “
NEWSCORE="12341234" response values

RESCORE=2 rescore all items

NAME1=1 person id starts in column 1
ITEM1=31 item responses start in column 31
NI=15 15 items all now XWIDE=2

4.1.5 INUMB= name items by sequence numbers (d#faJ, names after &END)
Are item names provided, or are they to defauseiguence numbers?

INUMB=Y
a name is given to each item based on its sequammber in your data records. The
names are “I0001", “10002", ..., and so on for k= items. This is a poor choice as it

produces uninformative output.

INUMB=N, the default

Your item names are entered (by you) after the “&END” aetigbof the control variables.
Entering detailed item names makes your output mare meaningful to you.

The rules for supplying your own item names are:

1. Item names are entered, one per line, geneliadlgtly after&END, (see p. 112).

2. Item names begin in column 1.

3. Only the first 30 characters (or ITLEN=) in Batem name line will be used, but you may entagéy

names in the control file for your own record kegpi

. The item names must be listed in exactly theesarder as their responses appear in your daiedsec

There should be the same number of item nam#®eee are items specified by “NI=". If there &oe
many or too few names, a message will warn yousagdence numbers will be used for the names

o A~
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of any unnamed items. You can still proceed withdnalysis.
6. TypeEND NAMES starting in column 1 of the line after the lastitname.

Example: An analysis of 4 items for which you sygddentifying labels.
&INST  these lines can start at any column
NI=4 four items
ITEM1=10 responses start in column 10
INUMB=N item names supplied (the default)
&END
My first item name must start at column 1.

My second item label

My third item identifier

My fourth and last item name

END NAMES must start at column 1, in capital letters
Person A 1100 data records

I
Person Z 1001

4.1.6 ITLEN= maximum length of item name (defaul80)
ITLEN= specifies the maximum number of columnshia tontrol file that are to be used as item names.

Example 1: You only wish to use the first five aolos of item information to identify the items o th
output:
&INST
NI=4
ITLEN=5
&END
AX123 This part is not shown on the output
BY246 Trial item
AZA76 This item may be biased
Z7234 Hard item at end of test
END NAMES

Example 2: Your item names may be up to 50 chasaling:
&INST
NI=4
ITLEN=50
&END
This item demonstrates ability for constructigasoning
This item flags rigid thinking
This item detects moral bankruptcy
This item is a throw-away
END NAMES

4.1.7 NAME1= first column of person-id (default)1
NAME1= gives the column position where the persbimformation starts in your data file or in theane
record formatted by FORMAT=.

Example 1: The person-id starts in column 10:
NAME1=10 starting column of person-id
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Example 2: The person id starts in column 23 ofséeond record.
FORMAT=(80A,/,80A) concatenate two 80 character records
NAME1=103 starts in column 103 of combined record

4.1.8 NAMLEN-= length of person-id (default: calcated)

8 Use this if too little or too much person-id information is printed in your output

tables.
NAMLEN= allows you define the length of the persdnrame with a value in the range of 1 to 30
characters. This value overrides the value obdasreeording to the rules which are used to caleuta
length of the person-id. These rules are:

1) Maximum person-id length is 30 characters

2) Person-id starts at column NAME1=

3) Person-id ends at ITEM1= or end of data record.

4) If NAME1= equals ITEM1= then length is 30 chateas.

Example: The 9 characters including and followingMNE1= are the person's Social Security
number, and are to be used as the person-id.
NAMLEN=9

4.2 Specifying how data is to be recoded

4.2.1 CODES= valid data codes (default: 01)

Says what characters to recognize as valid codgsun data file. If XWIDE=1 (the default), use one
column/character per legitimate code. If XWIDExB&e two columns/characters per legitimate code.
Characters in your data not included in CODES=garen the MISSING= value.

Example 1: A test has four response choices. Taesg&l”, “2”, “3”, and “4”. Each response uses 1
column in your data file. Data look lik&342123421323212343221
XWIDE=1 one character wide (the default)
CODES=1234 four valid 1-character response codes

Example 2: There are four response choices. Ezspgonse takes up 2 columns in your data file and
has leading 0O's, so the codes are “01", “02", "0&id “04”. Data look like:
0302040103020104040301

XWIDE=2 two characters wide
CODES=01020304 four valid 2-character response codes

Example 3: There are four response choices enterdhde file with leading blanks, so that codes“are
17,427, 3" and “ 4". Datalooklike:3242132
XWIDE=2 two characters wide
CODES="1234" " required: blanks in 2-character responses

Example 4: Your data is a mixture of both leaditapks and leading O's in the code field, e.g. “01”,
17, % 27, “02" etc. The numerical value of a respse is calculated, where possible, so that
both “01” and “ 1” are analyzed as 1. Data loék1i02 1 20102 1 2 01
XWIDE=2 two characters wide
CODES="1 2 3401020304" two characters per response

Example 5: The valid responses are percentagés irahge 00 to 99.
XWIDE =2 two columns each percent
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; uses continuation lines
CODES = 0001020304050607080910111213141516171819+
+2021222324252627282930313233343536373839+
+4041424324454647484950515253545556575859+
+6061626364656667686970717273747576777879+
+8081828384858687888990919293949596979899

Example 6: The valid responses to an attitude guae “a”, “b”, “c” and “d”. These responses aoe t
be recoded “1”, “2”, “3” and “4”. Data look likeadbdabcd
CODES =abcd four valid response codes
NEWSCORE=1234 new values for codes
RESCORE=2 rescore all items

Typically, “abcd” data implies a multiple choitest. Then KEY1= is used to specify the
correct response. But, in this example, “abcd” agtsv mean “1234”, so that the
RESCORE= and NEWSCORE-= options are easier to use.

Example 7: Five items of 1-character width, “abdtfen ten items of 2-character width “AA”, “BB”,
“CC”, “DD". These are preceded by person-id ofcB@racters. Data look like:
George Washington Carver Ill dabcdBBAACCAADDBBCCDDBBAA
FORMAT=(30A1,5A1,10A2) Name 30 characters,
5 1-chars, 10 2-chars

XWIDE =2 all converted to 2 columns
CODES ="a b c d AABBCCDD" "a" becomes "a "
NEWSCORE="12341234" response values
RESCORE=2 rescore all items
NAME1=1 name starts column 1 of reformatted record
ITEM1=31 items start in column 31
NI=15 15 items, all XWIDE=2
Example 8: ltems are to rescored according to TApand Type B. Other items to keep original
scoring.
CODES = 1234
IREFER = AAAAAAAABBBBBBBB******* 3 item types
IVALUEA = 1223 Recode Type A items
IVALUEB = 1123 Recode Type B items
IVALUE* = 1234 Recode Type * item. Can be omitted

4.2.2 MISSING= treatment of missing data (default55, ignore)

MISSING= says what to do with characters that aewvalid response codes, e.g. blanks and data entry
errors. By default, any characters not in CODEf&=t@eated as missing data, and assigned a valk&5of
which means “ignore this response.” This is ugualhat you want when such responses mean “not
administered”. If they mean “l don't know the aestyyou may wish to assign missing data a valu@ of
meaning “wrong”.

Non-numeric codes included in CODES= (when there ray KEYn= or RESCORE= variables) or in
NEWSCORE= are always assigned a value of “not adtaied”, 255.

Example 1: Assign a code of “0” to any responsésmGODES=
MISSING=0 missing responses are scored O.
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Example 2: In an attitude rating scale with thrategories (0, 1, 2), you want to assign a middieco
of “1” to missing values
MISSING=1 missing responses scored 1

Example 3: You want blanks to be treated as “wranggwers, but other unwanted codes to be ignored
items, on a questionnaire with responses “Y” antl “N
CODES="“YN" blank included as valid response
NEWSCORE=100 new response values
RESCORE=2 rescore all items
MISSING=255 ignore missing responses (default)

Example 4: Your optical scanner outputs an “@"wbtbubbles are marked for the same response.
You want to ignore these for the analysis, but w0 want to treat blanks as wrong
answers:

CODES =%1234" blank is the fifth valid code
KEY1 =31432432143142314324 correct answers
MISSING=255 applies to @ (default)

Example 5: Unexpected codes are scored “wrong2sub mean “not administered”.
CODES =012
NEWSCORE= 01X X is non-numeric, matching 2's ignored
MISSING= 0 all non-CODES= responses scored 0

4.2.3 RESCORE-= response recoding (with NEWSCOREXEBYn=) (default: “ ")

The responses in your data file may not be codg@aslesire. The responses to some or all oftémasi
can be rescored or keyed using RESCORE=. RESCQ@R&ENEWSCORE= are ignored when KEYn=is
specified, except as below.

RESCORE=""or 2 or is omitted
All items are recoded using NEWSCORE=. RESCOREs2the default when
NEWSCORE-= is specified.

RESCORE= some combination of 1's and 0's
Only items corresponding to 1's are recoded WEHWSCORE= or scored with KEYn=.
When KEYn is specified, NEWSCORE= is ignored.

If some, but not all, items are to be recoded ge#leassign a character string to RESCORE= in wHith
means “recode (key) the item”, and “0” (or blankgans “do not recode (key) the item”. The positbn
the “0” or “1” in the RESCORE-= string must matcle fposition of the item-response in the item-string.

Example 1: The original codes are “0” and “1". Ywant to reverse these codes, i.e.0land 0 1,
for all items.
XWIDE=1 one character wide responses (the default)
CODES =01 valid response codes are 0 and 1 (the default)
NEWSCORE=10 desired response scoring
RESCORE=2 rescore all items - this line can be omitted
Example 2: Your data is coded “0” and “1”. Thiscrrect for all 10 items except for items 1 and 7

which have the reverse meaning, i.e.dland 0 1.
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NI=10 ten items

CODES =01 default, shown here for clarity
NEWSCORE=10 revised scoring
RESCORE=1000001000 only foritems 1 and 7

If XWIDE=2, use one or two columns per RESCORE=e;axg., “ 1" or “1 “ mean recode (key). “ 0" or
“0 “ mean do not recode (key).

Example 3: The original codes are “ 0” and “ 1”"owvwant to reverse these codes, i.e.0land 0 1,
for items 1 and 7 of a ten item test.
NI =10 ten items
XWIDE =2 two characters wide
CODES =01" original codes
NEWSCORE=" 10" new values
RESCORE=1000001000" rescore items 1 & 7
or RESCORE = 10000001000 no blanks allowed
Example 4: The original codes are “0”, “1”, and 2You want to make 00,1 1, and 2 1 for all
items
XWIDE=1 one character wide (default)
CODES =012 valid codes
NEWSCORE=011 desired scoring
Example 5: The original codes are “0”, “1”, and “2You want to make 02, 1 1, and 2 O, for
even-numbered items in a twenty item test.
NI=20 twenty items
CODES =012 three valid codes
NEWSCORE=210 desired scoring
RESCORE=01010101010101010101 rescore “even” items
Example 6: The original codes are “0”, “1”, “2”, *&nd some others. You want to make all non-
specified codes into “0”, but to treat codes of &&’'missing.
CODES = 0123 four valid codes
NEWSCORE= 01X3 response code 2 will be ignored
MISSING=0 treat all invalid codes as 0
Example 7: The original codes are “07, “1”, “2”,":3You want to rescore some items selectively using

KEY1= and KEY2= and to leave the others unchangduek data codes will be their
rating values. For items 5and 6,0,1 0,2 1,3 2;foritem7,00,1 0,2 O,
3 1. Responses to other items are already enteregttlp as 0, 1, 2, or 3.

CODES =0123 valid codes

RESCORE=0000111000 rescore items 5,6,7
KEY1 =#***223*** keyed for selected items
KEY2 =****33X*** the X will be ignored

read these columns vertically
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4.2.4 NEWSCORE-= recoding values (with RESCORE=9f@ilt: “”, none)

Says which values must replace the original codesnvRESCORE-= is used. If XWIDE=L1 (the default),
use one column per code. If XWIDE=2, use two columns per cbde length of the NEWSCORE-= string
must match the length of the CODES= string. Fameples, see RESCORE=. NEWSCORE-= is ignored
when KEYn= is specified.

4.2.5 IREFER= identifying items for recoding (with/ALUE=) (default: “ ", none)
Responses are revalued according to the matchdeséo IVALUE=.

Example 1. There are are 3 item types. Itemsaarescored according to Type A and Type B. Other
items to keep original scoring.
CODES = 1234
IREFER = AAAAAAAABBBBBBBB******* 3 item types
IVALUEA = 1223 Recode Type A items
IVALUEB = 1123 Recode Type B items
IVALUE* = 1234 Recode Type * item. Can be omitted
Example 2. There are are 3 item types. Itemsaarescored according to Type A and Type B. Other
items to keep original scoring. X\WIDE=2
XWIDE=2
CODES='1234"
IREFER = AAAAAAAABBBBBBBB******* 3 item types

IVALUEA="1223"' Recode Type A items
IVALUEB="1123"' Recode Type B items
IVALUE* = 1234 Recode Type * item. Can be omitted

4.2.6 IVALUEx= recoding for x-type items (with IREER=) (default: “ ", none)
Responses are revalued according to the matchdeséo IREFER=.

Example: Items identified by Y and Z in IREFER= tnde recoded.
Y-type items are 1-3, 7-8. Z-type items are 8-@0.
CODES= ABCD
NI =10
IREFER =YYYZZZYYZZ
IVALUEY= 1234
IVALUEZ= 4321

4.2.7 KEYn= scoring key (default: “”, none)

§ Usually only KEY1=is needed for an MCQ scoring key.
Up to 99 keys can be provided for scoring the raspachoices, with control variables KEY1= through
KEY99=. Usually KEY1= is a character string of foect” response choices. The default is one column
per correct response, or two columns if XWIDE=2.

By default, responses matching the characters ivilEare scored 1. Other valid responses are sébred
KEY2= through KEY99= are character strings of sseoely “more correct” response choices to be used
when more than one level of correct response chisipessible for one or more items. The defauwtec
value for KEY2=is 2, and so on up to the defautrewalue for KEY99= which is 99. The values assd)

to these keys can be changed by means of KEYSORXWIDE=1, only the values assigned to KEY1=
through KEY9= can be changed, KEY10= through KEY®&ain their default values of 10 through 99. If
XWIDE=2, the all KEYn= values can be changed.
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Example 1: A key for a 20-item multiple choice exam, in White choices are coded “1”, “2”, “3” and
“4” with one correct choice per item.
CODES=1234 valid codes
KEY1 =31432432143142314324 correct answers

Example 2: A 20-item MCQ test with responses edtase“a”, “b”, “c”, “d".
CODES=abcd valid responses
KEY1 =cadcbdcbadcadbcadcbd correct answers

Example 3: A 20 item multiple choice exam with ta@mewhat correct response choices per item.

One of the correct choices is “more” correct thiam other choice for each item, so the
“less correct” choice will get a score of “1” (ugikKEY1=) and the “more correct” choice
will get a score of “2” (using KEY2=). All otheesponse choices will be scored “0”:

CODES=1234 valid responses

KEY1=23313141324134242113 assigns 1 to these responses

KEY2=31432432143142314324 assigns 2 to these responses

0 is assigned to other valid responses

Example 4: A 100 item multiple choice test key.
CODES= ABCD
KEY1 = BCDADDCDBBADCDACBCDADDCDBBADCDACBCDADDCA+
+DBBADCDACBCDADDCDBBADCDACBCDADDCDBBADCCD+
+ACBCDADDCDBBADCDACBC continuation lines

4.2.8 KEYSCR= reassign scoring keys (default: “1283

§ This is only needed for complicated rescoring.
Specifies the score values assigned to responseeshehich match KEY1= etc. To assign responses
matching key to the “missing” value of 255, make torresponding KEYSCR= entry blank or some other
non-numeric character.

When XWIDE=1, each value can only take one positem that only KEY1= through KEY9= can be
reassigned. KEY10=through KEY99= can also be bsgdteep their default values of 10 through 99.

When XWIDE=2, each value takes two positions, aedvéilues corresponding to all keys, KEY1= through
KEY99=, can be reassigned.

Example 1: Three keys are used, and XWIDE=1.
Response categories in KEY1= will be coded “1”
Response categories in KEY2= will be coded “2”
Response categories in KEY3= will be coded “3”
KEYSCR=123 (default)

Example 2: Three keys are used, and XWIDE=1.
Response categories in KEY1= will be coded “2”
Response categories in KEY2= will be coded “1”
Response categories in KEY3= will be coded “1”
KEYSCR=211
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Example 3: Three keys are used, and XWIDE=2
Response categories in KEY1= will be coded “3”
Response categories in KEY2= will be coded “2”
Response categories in KEY3= will be coded “1”
KEYSCR=030201
or
KEYSCR="321"

Example 4: Three keys are used, and XWIDE=1
Response categories in KEY3= will be coded “1”
Response categories in KEY6= will be coded “mig5i
Response categories in KEY9= will be coded “3”
KEY3=BACDCACDBA response keys
KEY6=ABDADCDCAB
KEY9=CCBCBBBBCC
KEYSCR=xx1xxXxx3  scores for keys
The “x”s correspond to unused keys, and so wiligmored.
The “X” corresponds to specified KEY6=, but isnraumeric and so will cause responses
matching KEY6= to be ignored, i.e. treated as mgssi

Example 5: Some items in a test have two corresivars, so two keys are used. Since both answers
are equally good, KEY1= and KEY2= have the samaejadpecified by KEYSCR=. But
some items have only one correct answer so in epé*k a character not in CODES=, is
used to prevent a match.

CODES=1234

KEY1 =23313141324134242113

KEY2 =31*324321*3142314*** *is not in CODES=
KEYSCR=11 both KEYs scored 1

Example 6: More than 9 KEYn= lines, together witB YXSCR=, are required for a complex scoring
model for 20 items, but the original data are amlg character wide.
Original data: Person name: columns 1-10
20 Item responses: columns 21-40

Looks like: M. Stewart.......... 1321233212322P3H%
Solution: reformat from XWIDE=1 to XWIDE=2

&INST

TITLE="FORMAT= from XWIDE=1 to =2"

FORMAT=(10A1,10X,20A1) 10 of Name, skip 10, 20 of responses

NI=20

NAME1=1

ITEM1=11 Responses in column 11 of reformatted record
XWIDE=2

CODES="1234" Original response now "response blank"

KEY1="12132123143211111211"Keying 20 items
KEY2="21211211211123322*21"

KEY10="333233423***44444444"

KEYSCR="1232223414" Renumbering 10 KEYn=
&END
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4.2.9 Disjoint strings of responses
When the responses are not arranged in one consrgiong in the record, instructs to skip overmoiore

the gaps.

Example: The 18 item string is in columns 40 to 49 and thea 68 of your data file. The person-id
is in columns 11-30. Data look like:
XXOOXXXxxxPocahontas Smith, Jrxxxxxxxxx1001001110xxx11001110

Method a: Delete unwanted “items” in columns 50, 51, 52gsn item delete file, IDFILE=.
NAME1 =11 in original record
NAMLEN=20 length in original record

ITEM1 =40 in original record
NI =21 include deleted items
IDFILE =DEL5052 file of deletions
The contents of DEL5052 are:

11-13 Cols 50-52 are items 11-13

Method b: Rescore “items” in columns 50, 51, 52 as missalges with RESCORE-=.
NAME1 =11 in original record
NAMLEN=20
ITEM1 =40
NI =21 include rescored items
RESCORE=000000000011100000000 rescore 50-52
CODES =01 (the default)
NEWSCORE=XX non-numerics specify “missing”

Method c: Make the items form one continuous string in & mecord created with FORMAT=.
Then the item string starts in the 21st columnhef hew record. Reformatted record looks like:
Pocahontas Smith, Jr100100111011001110

FORMAT=(T11,20A,T40,10A,T53,8A) reformatting

NAME1 =1 in the formatted record
ITEM1 =21 in the formatted record
NI =18 the actual number of items

4.2.10 FORMAT= reformat data (default: “ ”, none)
§ Enables you to process awkwardly formatted data!
FORMAT= enables you to reformat one or more datrek lines into one new line in which all the
component parts of the person information are m @erson-id field, and all the responses are dther
into one continuous item-response string. A FORMATatement is required if
1) each person's responses take up several liyesiimata file.
2) if the length of a single line in your data fikemore than 3000 characters.
3) the person-id field or the item responses aténane continuous string of characters.
4) you want to rearrange the order of your itemgomr data record, to pick out sub-tests, or toereget of
connected forms into one complete matrix.
5) you only want to analyze the responses of esecpnd, or nth, person.

FORMAT= contains up to 512 characters of reformgtinstructions, contained within (..), which fallo

special rules. Instructions are:
nA read in n characters starting with the curmahdimn, and then advance to the next column
after them. Processing starts from column 1 of fitet line, so that 5A reads in 5
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characters and advances to the sixth column.

nXx means skip over n columns. E.g. 5X means byiassolumn and the next 4 columns.

Tc go to column c. T20 means get the next char&cie column 20.
T55 means “tab” to column 55, not “tab” passe@&®bmns (which is TR55).

TLc go c columns to the left. TL20 means get tlegtrcharacter the column which is 20
columns to the left of the current position.

TRc go c columns to the right. TR20 means getnidng character the column which is 20
columns to the right of the current position.

/ means go to column 1 of the next line in youadde.

n(..) repeat the string of instructions within thexactly n times.

, a comma is used to separate the instructions.

Set XWIDE=2 and you can reformat your data frongioal 1or 2 column entries. Your data will all be
analyzed as XWIDE=2. Then:

nA2 read im pairs of characters starting with the current emlunton 2-character fields of the
formatted record. (For responses with a width cb2mns.)

Al read in n 1-character columns, starting witl ¢hrrent column, into n 2-character fields of
the formatted record. Always use nAl for persomidrmation. Use nAl for responses
entered with a width of 1-character when there @s® 2-character responses to be
analyzed. When responses in 1-character format are teshweto 2-character field format
(compatible with XWIDE=2), the 1-character respoissplaced in the first, left, character
position of the 2-character field, and the secoigtht, character position of the field is left
blank. For example, the 1-character code of “A” becomes-thacter field “A *. Valid
1-character responses of “A”, “B”, “C”, “D” must hedicated by CODES="AB C D *
with a blank following each letter.

ITEM1= must be the column number of the first item respoe in theformattedrecord created by the
FORMAT= statement. NAME1= must be the column numbeof the first character of the person-id
in the formattedrecord.

Example 1: Each person's data record file is 8@aciers long and takes up one line in your daga fil
The person-id is in columns 61-80. The 56 iterpoases are in columns 5-60. Codes are
“A”, “B”, “C”, “D”. No FORMAT=is needed. Data lok like:

GGGG%2+%3+23%2%+32%3%3+%3%2%3%%22%3%%233+23%23298438962D "G
Without FORMAT=
XWIDE=1 response width (the default)
ITEM1=5 start of item responses
NI=56 number of items
NAME1=61 start of name

NAMLEN=20 length of name
CODES=ABCD valid response codes

With FORMAT=
Reformatted record will look like:
%2+%3+23%2%+32%3%3+%3%2%3%%22%3%%233+23%22++% 3% ZA2T 'G
XWIDE=1 response width (the default)
FORMAT=(4X,56A,20A) skip unused characters
ITEM1=1 start of item responses
NI=56 number of items
NAME1=57 start of name
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NAMLEN=20 length of name
CODES=ABCD valid response codes

Example 2: Each data record is one line of 80 dtars. The person-id is in columns 61-80. The 28
item responses are in columns 5-60, each 2 chesagide. Codes are “ A", “B”, “ C", *
D”. No FORMAT=is necessary. Data look like:

GGGG2%+32+233% %% %2%%232%2+3 22+32D "G
Without FORMAT=
XWIDE=2 response width
ITEM1=5 start of item responses
NI=28 number of items
NAME1=61 start of name

NAMLEN=20 length of name
CODES=*"ABCD” valid response codes

With FORMAT=
Columns of reformatted record:
*,)98 *,)98 *, )98 *)98 *)9

2%+32+233% %% %2%%232%2+322 +32D 'G
XWIDE=2 response width
FORMAT=(4X,28A2,20A1) skip unused characters
ITEM1=1 start of item responses in formatted record
NI=28 number of items
NAME1=29 start of name in “columns”
NAMLEN=20 length of name
CODES=*ABCD” valid response codes

Example 3: Each person's data record is 80 chasdoteg and takes one line in your data file. Person-

id is in columns 61-80. 30 l-character item respsn“A”, “B”, “C” or “D”, are in
columns 5-34, 13 2-character item responses, “O2~, or “99”, are in 35-60.

GGGG%2+%3+23%2%+32%3%3+%3%2%3%%223 88 88 88 D 'G
becomes on reformatting:
Columns:
*)98 *)98 *)98  *,)98 *)98 *)98

%2+%3+23%2%+32%3%3+%3%2%3%%223 88 88 88 D 'G
XWIDE=2 analyzed response width
FORMAT=(4X,30A1,13A2,20A1) skip unused
ITEM1=1 start of item responses in formatted record
NI=43 number of items
NAME1=44 start of name

NAMLEN=20 length of name
CODES=“A B C D 010299” valid responses
1-character code followed by blank

Example 4: The person-id is 10 columns wide in @wis 15-24 and the 50 1-column item responses,
“A”. “B”, “C”", “D”", are in columns 4000-4019, them 4021-50. Data look like:
GGGGGGGGGGGGGGS$ ; GGGG GGG%2+32%3%3+23%2+2 %3+%G+%2+%3%2+%3+%2%%3%2%3%++%2%3++
becomes on reformatting:
$ . %2+32%3%3+23%2+2%3+%+%2+%3%2+%3+%2%%3%2%30++%2%3++
FORMAT=(T15,10A,T4000,20A,1X,30A)
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NAME1=1 start of person name in formatted record

NAMLEN=10 length of name (automatic)
ITEM1=11 start of items in formatted record
NI=50 50 item responses

CODES=ABCD valid response codes

Example 5: There are five records or lines in ydata file per person. There are 100 items. Items
1-20 are in columns 25-44 of first record; items4Plare in columns 25-44 of second
record, etc. The 10 character person-id is in colBtrs0 of the last (fifth) record. Codes
are “A”, “B”, “C”, “D". Data look like:

GGGGGGGGGGGGGGGGGGGGGGGG32%+32%+32%23+32%32%
GGGGGGGGGGGGGGGGGGGGGGGGY%3+2%+32%+32%23+32%3
GGGGGGGGGGGGGGGGGGGGGGGG32%+32%+32%23+32%32%
GGGGGGGGGGGGGGGGGGGGGGGGY%3+2%+32%+32%23+32%3
GGGGGGGGGGGGGGGGGGGGGGGG3+2%+32%+32%23+32% @ F>GGG

becomes:
32%+32%+32%23+32%32%%3+2%+32%+32%23+32%332%+32%+832082%32%%3+2%+32%+32%23+32%33+2%+32%+32%23+32%3%$

FORMAT=(4(T25,20A,/),T25,20A,T51,10A)

ITEM1=1 start of item responses

NI=100 number of item responses

NAME1=101 start of person name in formatted record
NAMLEN=10 length of person name

CODES=ABCD valid response codes

Example 6: There are three lines per person. énfitlst line from columns 31 to 50 are 10 item
responses, each 2 columns wide. Person-id isisehond line in columns 5to 17. The
third line is to be skipped. Codes are “A”, “B‘CG “, “D “. Data look like:

GGGGGGGGGGGGGGGGGGGGGGGGGGGGGG 32 + % 3 % 2 #BGGGGGGGG
GGGG$ 2 GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGE
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGEEEEEEEEEEEEG

becomes:
Columns:
*)98 *)98
32+%3%2+3%$ 2

FORMAT=(T31,10A2,/,T5,13A1,/)

ITEM1=1 start of item responses
NI=10 number of items

XWIDE=2 2 columns per response
NAME1=11 starting “A” of person name
NAMLEN=13 length of person name
CODES=ABCD" valid response codes

If the third line isn't skipped, format a redunta&xtra column in the skipped last line.
Replace the first control variable in this with:
FORMAT=(T31,10A2,/,T5,13A1,/,A1) last Al unused

Example 7: § Pseudo-random data selection
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You have a file with 1,000 person records. Timge you want to analyze every 10th
record, beginning with the 3rd person in the file,, skip two records, analyze one record,
skip seven records, and so on. The data recoedsOf@rcharacters long.

FORMAT = (/,/,500A,/,/,1.1,1,1,)

4.2.11 RESFRM= location of RESCORE= (default: Nefore &END)

8 Only use this if you have too many items to put conveniently on one line of the
RESCORE-= control variable.
Instructs where to find the RESCORE= information.

RESFRM=N
RESCORE-= is a control variable between &INST &B&iND (the default).

RESFRM=Y
RESCORE-= information follows after &END bbgefore the item name# any, (see p.
112), and idormatted exactly like a data recordt is helpful, for reference, to enter the
label “RESCORE=" where the person name would geur data record.

Example: KEY1= and KEY2= information follows the REORE= information, all are formatted
like your data. No item names are provided,
&INST
NAME1=5 start of person-id
ITEM1=14 start of responses
NI=10 tenitems
INUMB=Y use item sequence numbers as names
CODES=ABCDE valid codes
RESFRM=Y rescore information in data record format
KEYFRM=2 two keys in data record format
&END

RESCORE= 0000110000 = RESCORE-= looks like data
KEY1l= *=xpB**  KEY1=looks like data
KEY2= ***CA***  KEY2=looks lie data record
George ABCDABCDAB first data record
| subsequent data records

4.2.12 KEYFRM-= location of KEYn= (default: 0, befer&END)
§ Only use this if you have too many items to put conveniently on one line of the
KEYn= control variable.

Instructs where to find the KEYn= information.
KEYFRM=0

KEY1= through KEY99=, if used, are between &IN&Td &END.

KEYFRM=1
KEY1 information follows after &END, butefore the item namésee p. 112). The key is
formatted exactly like a data recordlt is helpful to place the name of the key, e.g.
“KEY1=", where the person name would usually go,rigference.

KEYFRM=n
KEY1=, then KEY2=, and so on up to KEYn= (wheresra number up to 99) follow
&END, but placed before the item names (see p. 112)h Eacis formatted exactly like a
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data record. It is helpful to place the name ef kky, e.g. “"KEY2=", where the person
name would usually go.

Example: KEY1 and KEY2 information are to followelttly after &END
&INST
NAME1=1 start of person-id (the default)
ITEM1=10 start of response string
NI=7 number of items
CODES=abcd valid codes
KEYFRM=2 two keys in data record format
&END

KEY1=****pacddba keys formatted as data
KEY2=***cdbbaac

Item 1 name item names
I
Item 7 name
END NAMES
Mantovanibbacdba first data record

| subsequent data records

4.2.13 CUTHI= cut off responses with high probalyliof success (default: 0, no)

§ Use this if careless responses are evident. CUTHI= cuts off the top left-hand

corner of the Scalogram in Table 22.
Eliminates (cuts off) observations where examinbditya is CUTHI= logits or more (as rescaled by
USCALE=) higher than item difficulty, so the exam@has a high probability of success. Removing off
target responses takes place after PROX has cadedfter elimination, PROX is restarted, followley
UCON estimation and fit calculation using only tieduced set of responses.

Example: Eliminate responses where examinee aksliByor more logits higher than item difficulty,
to eliminate careless wrong responses:
CUTHI=3

This produces a scalogram with eliminated respobtanked out:
RESPONSES SORTED BY MEASURE:
KID | TAP

| 111111111

| 123745698013245678

15 +111 11100000 observations for extreme scores remain
14 +111 1110000000

28 +111 111010000000

30 +1111 1111000000000

27 +111111100000000000

4.2.14 CUTLO= cut off responses with low probalyilaf success (default: 0, no)

8 Use this if guessing or response sets are evident. CUTLO= cuts off the bottom

right-hand corner of the Scalogram in Table 22.
Eliminates (cuts off) observations where examinéditya is CUTLO= logits or more (rescaled by
USCALE=) lower than item difficulty, so that the axinee has a low probability of success. The
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elimination of off-target responses takes placeraROX has converged. After elimination, PROX is
restarted, followed by UCON estimation and poirsebial and fit calculation using only the reduceticf
responses.

Example: Disregard responses where examinees @d f@th too great a challenge, and so might
guess wildly, i.e., where examinee ability is 2rare logits lower than item difficulty:
CUTLO=2

4.3 Specifying the structure of rating scales

4.3.1 MODELS= assigns model types to items (defdry rating scale)

Estimates calibrations for four different orderedponse category structure®ichotomiesare always
analyzed the same way, regardless of what modgbasified, but it is convenient to specify them2as
category rating scales.

MODELS=R (default) uses the Andrich “Rating $tahodel. This is also the Masters' “Partial
Credit” model, when GROUPS=0The response category is deliberately chosen with
knowledge of all others This model is a stochastic parameterization witr@an-pattern
data.

MODELS=S uses the Glas-Verhelst “Success” (growth) mdtland only if the person succeeds
on the first category, another category is offetedil the person fails, or the categories
are exhaustede.g. an arithmetic item, on which a person istfrated on success on
addition, then, if successful, on multiplicatiohen, if successful, on division etc.
“Scaffolded” items often function this way{Note: Success/Failure may not estimate
correctly}

MODELS=F uses the Linacre “Failure” (mastery)d®o If a person succeeds on the first
category, top rating is given and no further categ® are offered. On failure, the next
lower category is administered until success isiaed, or categories are exhausted
{Note: Success/Failure may not estimate correctly}

When only one letter is specified with MODELS=,.e MODELS=R, all items are analyzed using that
model. Otherwise
MODELS=some combination of R's, F's, S's, andess, MODELS=RRSF
Items are assigned to the model for which theéalsécation in the MODELS string
matches the item sequence number. The item grpuafault becomes each item with its
own scale, GROUPS=0. XWIDE=2 requires two colurpes MODELS= code, e.g, “
S’or “S “ mean “S”.

Example 1: All items are to be modelled with thei¢8ess” model.
MODELS=S the Success model

Example 2: A competency test consists of 3 sucitesss followed by 2 failure items and then 10
dichotomies. The dichotomies are to be reportezhagyroup.
NI=15 fifteen items
MODELS=SSSFFRRRRRRRRRR matching models
GROUPS=000001111111111 dichotomies grouped

4.3.2 STKEEP= keep non-observed steps/categodefa(lt: N, no)
Unobserved categories are normally dropped fromgatcales and the remaining category-steps reedunt
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during estimation. For intermediate categories only,uetiog can be prevented and unobserved categories
retained in the analysis. This is useful whenuhebserved categories are important steps in tiggra
scale logic or are usually observed, even though thgyehap have been unused this time. Steps for which
anchor calibrations are supplied are always maathwherever computationally possible, even when there
are no observations in the current data set.

STKEEP=N Eliminate unused categories and closbaipbserved categories.
STKEEP=Y  Retain unused non-extreme categories.

When STKEEP=Y, missing categories are retainedhe rating scale, so maintaining the raw score
ordering, but they distort the step difficulty ¢ahtions. If these are to be used for anchoritey launs,
compare these calibrations with the calibrationtsiakd by an unanchored analysis of the new dales

will assist you in determining what adjustmentsché® be made to the original calibrations in ortter
establish a set of anchor calibrations that mairitee same rating scale structure.

Example: Keep the developmentally important rasogle categories, whether they are observed or
not.
STKEEP=Y

4.3.3 Weighting items

There are some circumstances in which certain i@mso be given more influence in constructing the
measurement than others. For instance, certaimsiteay be considered critical to the demonstration
competence.

Step 1. Analyze the data without weighting. Inigzde misfit, construct validity etc.

Step 2. Weight the items:
Method 1. STKEEP= together with RESCORE= and KE¥an be used to construct integer item
weighting by converting 0,1 data into, say, 0,3 datas f@scoring makes the item maps difficult to
comprehend, losing the construct definition.

Method 2. Enter the weighted items multiple timesthe data using, say, the FORMAT=
specification. This maintains the construct.

Example 1: A 6 item MCQ test entered as “A”,"B","CD", is to be scored. Items 1,2,3 are weighted
1, items 4,5 are weighted 3, and item 6 is weigfftedPerson name starts in column 1.
Item responses start in column 21. Data looks like

(; +2%3+2

Method 1. Rescoring:
NI=6 six items
CODES=ABCD codes as entered
KEY1=BAD*** key for weight 1, items 1-3
KEY3=***CA* key for weight 3, items 4,5
KEY7=*****D key for weight 7, item 6
STKEEP=Y keep the defined structure
NAME1=1
ITEM1=21

Method 2. Response replication:
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Data looks like:

(; +2%3+2

becomes:

(; +2%3+3+3+2222222
NI=16 six items + replicates
NAME1=1 person starts at column 1
ITEM1=21 item starts at column 21
FORMAT=(20A,3A,3(T24,3A),6(T26,1A)) replicate items
KEY1 = BADCACACADDDDDD Keyl matches replicates
&END

Item 1 name (1)
Item 2 name (2)
Item 3 name (3)
Item 4 name (4)
Item 5 name (5)
Item 4 name (6)
Item 5 name (7)
Item 4 name (8)
Item 5 name (9)
Item 6 name (10)

Item 6 name (16)
END NAMES

Example 2: A ten item test, all scored 0,1. It&w@sd 10 are to be given double weight. Namesstart
in column 1. Item responses start in column 31.

Method 1. Rescoring:

NI=10 ten items
CODES =01 coded 0,1
NEWSCORE=02 items 9,10 rescored 0,2
RESCORE=0000000011 rescore items 9,10
STKEEP=Y keep the 0,2 structure

Method 2. Response replication:
NAME1=1 person starts at column 1
ITEM1=31 item starts at column 31
NI=12 ten items+2 duplicated
FORMAT=(30A,10A,TL2,2A) enter items 9 & 10 twice
&END
ltem 1 name

Item 10 name

Item 9 name (again)
Item 10 name (again)
END NAMES

4.3.4 GROUPS= assigns items to groups (default; &ll in one group)
Items in the same group share the same rating defil@tion. For tests comprising only dichotomous
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items, or for tests in which all items share theeaating scale definition, all items belong to gneup.
For tests using the “Partial Credit” rating scaledel, each item comprises its own group. For tests
which some items share one rating scale definitmad, other items another scale definition, there lza
two or more groups.

GROUPS="" (default if only one model specifiedtlMODELS=)
All items belong to one group.

GROUPS=0 (default if MODELS= specifies multipledels)
Each item has a group of its own, so that a difteiaing scale is defined for each item, as
in the “partial credit” model.

GROUPS= some combination of numbers and lett&ysiB, 2's, A's, B's, etc.
Items are assigned to the group label whoseitocat the GROUPS= string matches the
item sequence number. Each item assigned to dragpallocated to a “partial credit”
group by itself. Items in groups labelled “1” etbare the scale definition with other items
in the same labelled group.

Example 1: Responses to all items are on the sgpoefirating scale.
GROUPS=""
Example 2: An arithmetic test in which partial atad given for an intermediate level of success on

some items. There is no reason to assert thahtkenediate level is equivalent for all
items. 0=No success, l=Intermediate success (oplete success on items with no
intermediate level), 2=Complete success on inteiatetkvel items.

CODES=012 valid codes

GROUPS=0 each item has own scale

Example 3: An attitude survey consists of four ¢joes on a 0,1,2 scale (group 1), followed by three
0,1 items (group 2), and ends with one 0,1,2,3jd¢stion (grouped by itself, 0).
NI=8 number of items
CODES=012345 valid codes for all items
GROUPS=11112220 the item groups

When XWIDE=2, use two columns for each GROUPS= codéach GROUPS= code must be one
character, a letter or number, specified onceero columns, e.g. “ 1" or “1 “ mean “1”, and “ 0” or “0 “
mean “0”.

Example 4: You wish most items on the “Liking fazi&ce” Survey to share the same rating scale (in
Group A). Items about birds (1, 10, 21) are to share a sepaede(in Group B). Iltems 5
(cans) and 18 (picnic) each has its own scale (&0)u

NI=25 number of items

XWIDE=2

CODES=000102 valid codes for all items

GROUPS= BAAAOAAAABAAAAAAAOAABAAAA
item groups

4.3.5 MODFRM= location of MODELS= (default: N, befe &END)
8 Only use this if you have too many items to put conveniently on one line of the
MODELS= control variable. It is easier to us “+" continuation lines
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Instructs where to find the MODELS= information.
MODFRM=N MODELS= is a control variable between &IIN&nd &END (the default).

MODFRM=Y MODELS= information follows just after &END butlbre the item names (see p. 112). It
is formatted exactly like a data record. It is helpful toreMEODELS=" where the person
name would go.

Example: A test consists of 10 two-step items. Higbest level answer is scored with KEY2=. The
next level with KEY1=. Some items have the “Succegsittire, where the higher level is
administered only after success has been achievétedower level. Some items have the
“Failure” structure, where the lower level is adisiared only after failure at the higher
level. The MODELS=, KEY1=, KEY2= are formatted ety like data records. The data
records are in a separate file.

&INST
NAME1=5 start of person-id
ITEM1=20 start of responses
NI=10 ten items
CODES=ABCDE valid codes
MODFRM=Y MODELS-= in data format
KEYFRM=2 two keys in data format
DATA=DATAFILE location of data
&END

5%"4;/ 0 1 s data format
+2%3+2%3+2
- 3+2%%+2+33
ltem name 1 first item name

Item name 10
END NAMES

4.3.6 GRPFRM= location of GROUPS= (default: N, loeé¢ &END)
§ Only use this if you have too many items to put conveniently on one line of the
GROUPS= control variable.
Instructs where to find the GROUPS= information.
GRPFRM=N
GROUPS= is a control variable between &INST aeN® (the default).

GRPFRM=Y
GROUPS= information follows just after &END, butftske the item names (see p. 112). It
is formatted exactly like a data record. It isphel to enter “GROUPS=", for reference,
where the person name would go.

Example: An attitude survey of 10 items with 3mgtscale definitions. Items 1 through 3 on Scale 1,
items 4 through 6 on Scale 2 and items 7 througloriiOScale 3. The GROUPS=
information is formatted like a data record andeesd after &END and before the item
names. The responses are in columns 1-10, ameétben-id in column 11 onwards.

&INST
NAME1=11 start of person-id
ITEM1=1 start of responses
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NI=10 number of items
CODES=12345 valid responses

GRPFRM=Y GROUPS= formatted like data
&END

1112223333 GROUPS= GROUPS= information

ltem name 1 item names

Item name 10
END NAMES
2213243223 John Smith first data record

4.4 Deleting or anchoring items

4.4.1 IDFILE= name of item deletion file (defaulno file)

Deletion or selection of items from a test for an analysiswithout removing the responses from your data
file, is easily accomplished by creating a filewhich each line contains the sequence number obersn
of items to be deleted or selected. Specify flesbly means of the control variable, IDFILE=, oter the
deletion list in the control file using IDFILE=*.

a) Delete an item: enter the item number. Eoglgtete item 5, enter
5

b) Delete a range of items: enter the startingeaming item number on the same line separatedatgnk
or dash E.g., to delete items 13 through 24
13-24
or
13 24

c) Select an item for analysis: enter a plus digm the number.
E.g., to select item 19 from a previously deletrtye
+19

d) Select a range of items for analysis: enterus gign, the starting number, a blank or dash, then
ending number. E.g., to select items 17 through 22
+17-22
or
+17 22

e) If a + selection is thiirst entryin the deletion file, then all items are deletedobe the first selection is
undertaken, so that the items analyzed will betdichto those selected, e.qg,
if +10-20 is the only line in the item deletioteffor a 250 item test, it means
1-250 : delete all 250 items
+10-20 ; reinstate items 10 through 20.

f) You may specify an item deletion list in yowntrol with
IDFILE=*
(List)
*

e.g.,
IDFILE=*
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17 : delete item 17
2 : delete item 2

Example 1: You wish to delete the fifth and teritftough seventeenth items from an analysis, but then
keep item fourteen.
1. Create a file named, say, ITEM.DEL
2. Enter into the file, the lines:
5
10-17
+14

3. Specify, in the control file,
NI=50
ITEM1=63
IDFILE=ITEM.DEL
TABLES=1110111
&END

or, specify in the control file,
NI=50
ITEM1=63
IDFILE=*
5
10-17
+14
*
TABLES=1110111
&END

Example 2: The analyst wants to delete the modtttimg items reported in Table 10.
1. Set up a standard control file.
2. Specify
IDFILE=*
*
3. Copy the target portion of Table 10.
4. Paste it between the “*”
5. Delete characters before the entry numbers.
6. Type ; after the entry numbers to make funthuenbers into comments.

&INST
TITLE ="Example of item deletion list from Talilé€'
IDFILE = *
Delete the border character before the entry numbe
@"(. 3 | 101 | 5<!1 | | |
@ (< 25" 25<( "3<" "5 | GFD;% | (FD;% |&+1; | 32; = |
* @ | 9 9 | * 9 [39 | 11(%+5 4" 3(% 23(; |
9 @ | s | , |+) | 455-1(;1%"34-232-; |
@ , | ) | 8 8 | 2 | 32#=3;; 2#3(=" |
8 @ ) | = 9 | % 8 | % *8 | 4"3( ™% (3" |
@ I | [" x| 32k +<s; |
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@, [ | * | r* | 11(%5< #3 145" ;41?"5(
Enter the ; to make other numbers into comments

*

Example 3: The analyst want to delete item 4 amthst 18 to 23 on the DOS control (or Extra
Specifications) line:
Extra specificationstDFILE=* 4 18-23 * Enter)
or
C:>BIGSTEPS CONTROL.FIL OUTPUT.FIL IDFILE=* 48-23 *

4.4.2 IDELQU= delete items interactively (default, no)

§ Use this if you have one or two items to delete or will be running repeatedly with

different deletion and selection patterns, otherwise use IDFILE=.
If your system is interactive, items to be deletedselected can be entered interactively by setting
IDELQU=Y. If you specify this, you will be askeflyiou want to delete any items. If you respond “yés
will ask if you want to read these deleted itenasifra file; if you answer “yes” it will ask for tHfée name
and process that file in the same manner as ifUE&lhad been specified. If you answer “no”, youl e
asked to enter the sequence number or numbergr$ ito be deleted or selected one line at a time,
following the rules specified for IDFILE=. Whenyare finished, enter a zero.

Example: You are doing a number of analyses, deletiag/adut different, items each analysis. You
don't want to create a lot of small delete filag, tather just enter the numbers directly into
the program using:

&INST
NI=60
ITEM1=30
IDELQU=Y
&END

You want to delete items 23 and 50 through 59.

BIGSTEPS asks you:

DO YOU WANT TO DELETE ANY ITEMS?
respondy ES(Enter)

DO YOU WISH TO READ THE DELETED ITEMS FROM A FILE
respondNO(Enter)

INPUT ITEM TO DELETE (0 TO END):
respon®3(Enter) (the first item to be deleted)

INPUT ITEM TO DELETE (0 TO END)50-59Enter)

INPUT ITEM TO DELETE (0 TO END)O(Enter) (to end deletion)

If you make a mistake, it is simple to start agegmnstate all items with
INPUT ITEM TO DELETE (0 TO END)#+1-999Enter)
where 999 is the length of your test or more, stad selection again.

4.4.3 IAFILE= name of item anchor file (default: “, no file)

8 The IFILE= from one analysis can be used unedited as the IAFILE= of another.
Anchoring facilitates equating test forms and kogdtem banks. The items common to two test foions
in the item bank and also in the current form, lsaranchored at their other form or bank calibrationenTh
the scale constructed from the current data andnéesures reported will be equated to the scatheof
other form or bank.
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In order to anchor items, a data file must be ekaf the following form:
1. Use one line per item-to-be-anchored.
2. Type the sequence number of the item, a bkamikthe scale value at which to anchor the item
(in logits if USCALE=1, or in your rescaled unittherwise).
Further values in each line are ignored. An E=lworks well as an IAFILE=.
Or this information may be specified in the confile using IAFILE=>.

Example 1: The third item is to be anchored atdghis, and the fourth at 2.3 logits.

1. Create a file named, say, “ANC.FIL”

2. Enter the line “3 1.5” into this file, whiaheans “item 3 is to be fixed at 1.5
logits”.

3. Enter a second line “4 2.3” into this filehish means “item 4 is to be fixed at
2.3 logits”.

3. Specify, in the control file,
IAFILE=ANC.FIL

or place directly in the control file,
IAFILE=*
315
423
*

Example 2: The calibrations from one run are to be tesadchor subsequent runs. The items have the
same numbers in both runs. This is convenientgfamerating tables not previously
requested.

1. Perform the calibration run, say,

C:>BIGSTEPS SF.DAT SOME.OUT IFILE=ANCHORS.SF TABLES=111

2. Perform the anchored runs, say,
C:>BIGSTEPS SF.DAT MORE.OUT IAFILE=ANCHORS.SF TABLES=0001111
C:>BIGSTEPS SF.DAT CURVES.OUT IAFILE=ANCHORS.SF CURVES=111

4.4.4 IANCHQ= anchor items interactively (defauld, no)

Items to be anchored can be entered interactiwegetiing IANCHQ=Y. If you specify this, you are ask

if you want to anchor any items. If you responds‘yet will ask if you want to read these anchoitetns
from a file; if you answer “yes” it will ask for éhfile name and process that file in the same nraamé
IAFILE= had been specified. If you answer “no”, yaill be asked to enter the sequence number of each
item to be anchored, one at a time, along witlog# (or rescaled by USCALE=, UMEAN=) value. When
you are finished, enter a zero.

Example: You are doing a number of analyses, amghar few, but different, items each analysis.
You don't want to create a lot of small anchorsfilleut rather just enter the numbers at the
terminal, so specify:

IANCHQ=Y

You want to anchor items 4 and 8.
BIGSTEPS asks you:
DO YOU WANT TO ANCHOR ANY ITEMS?
respondy ES(Enter)
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DO YOU WISH TO READ THE ANCHORED ITEMS FROM A FE?
respondNO(Enter)

INPUT ITEM TO ANCHOR (0 TO END):
respondi(Enter) (the first item to be anchored)

INPUT VALUE AT WHICH TO ANCHOR ITEM:
respond..45Enter) (the first anchor value)

INPUT ITEM TO ANCHOR (0 TO END)8(Enter)

INPUT VALUE AT WHICH TO ANCHOR ITEM:0.23Enter)

INPUT ITEM TO ANCHOR (0 TO END)O(Enter) (to end anchoring)

4.5 Deleting or anchoring persons

4.5.1 PDFILE= name of person deletion file (defaut ”, no file)

Deletion or selection of persons from a test taalyzed, but without removing their responses fyoor
data file, is easily accomplished by creating a iiil which each line contains the sequence numbar o
person or persons to be deleted or selected (angai@ the same rules given under IDFILE=), andhthe

specifying this file by means of the control val&tPDFILE=, or enter the deletion list in the confile
using PDFILE=".

Example 1: You wish to delete the fifth and ter¢ingons from this analysis.
1. Create a file named, say, “PERSON.DEL”
2. Enter into the file, the lines:
5
10
3. Specify, in the control file,
PDFILE=PERSON.DEL

or, enter directly into the control file,
PDFILE=*
5
10

*

Example 2: The analyst wants to delete the modtttinig persons reported in Table 6.
1. Set up a standard control file.
2. Specify
PDFILE=*
*
3. Copy the target portion of Table 6.
4. Paste it between the “*”
5. Delete characters before the entry numbers.
6. Type ; after the entry numbers to make funthuenbers into comments.

&INST
TITLE ="Example of person deletion list from Tab'
IDFILE = *
Delete the border character before the entry numbe
;] ENTRY RAW | INFIT | OUTFIT | | |
;] NUM SCORE COUNT MEASURE ERROR| MNSQ ZSTD| MNSQ ZSTD| PTBIS| PUP|
73 ;21 22 .14 37| 95 -3]1.03 .2|B-.19] SAN|
75 ;16 22 -56 .39] .95 -3]1.03 .2|C-.19| PAU|
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Enter the ; to make other numbers into comments
* closure of IDFILE=*

4.5.2 PDELQU= delete persons interactively (defaid, no)

Persons to be deleted or selected can be enteéesddtively by setting PDELQU=Y. If you specifyizh
you will be asked if you want to delete any persdingou respond “yes”, it will ask if you want tead
these deleted persons from a file; if you answer “yes” itagll for the file name and process that file in the
same manner as if PDFILE= had been specified. olf gnswer “no”, you will be asked to enter the
sequence number or numbers of persons to be deletselected one line at a time, following the sule
specified for IDFILE=. When you are finished, erdezero.

Example: You are doing a number of analyses, dgletifew, but different, persons each analysis.
You don't want to create a lot of small deletesfilleut rather just enter the numbers at the
terminal, so specify:

PDELQU=Y

You want to delete persons 23 and 50.

BIGSTEPS asks you:

DO YOU WANT TO DELETE ANY PERSONS?
respondy ES(Enter)

DO YOU WISH TO READ THE DELETED PERSONS FROM ALH?
respondNO(Enter)

INPUT PERSON TO DELETE (0 TO END):
respon@3(Enter) (the first person to be deleted)

INPUT PERSON TO DELETE (0 TO END§O(Enter)

INPUT PERSON TO DELETE (0 TO END)(Enter) (to end deletion)

4.5.3 PSELECT= person selection criterion (defadit all persons)
Persons to be selected may be specified by usnBSELECT= instruction to match characters withe t
person name. PSELECT= uses the same format as MS-DOSdi&émsel Persons deleted by PDFILE= or

PDELQU-= are never selected by PSELECT=. For malsglections, specify only * and then follow it by
a list.

Control characters to match person name:
? matches any character
* matches any string of characters
Other alphanumeric characters match only thosexctes.

Example 1: Select for analysis only persons witlnMhe 5th column of person name. Person name
starts in column 6 of the data record:
NAME1=6 Person name field starts in col. 6
NAMLEN=8 Person name field is 8 characters long
PSELECT=????M* Column 5 of person name is sex
I
END NAMES
xxxxxBPL M J 01101000101001 selected
XXxxXMEL F S 01001000111100 omitted

----- 1234 selection column

Example 2: Select for analysis all persons withect®4” in columns 2-4 of their names. Person name
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starts in column 23, so target characters stadsliimn 24:

NAME1=23 person name starts in column 23
PSELECT="?A 4*" quotes because a blank is included. A is in cetc2
Selects: ZA 4PQRS
Example 3: Select all persons with “ M” anywherehair person name field, which signifies Male:
PSELECT="* M*" " M" matches the first blank+M.

Selects: 123456 MPQRS
Selects: 123 4M56 MPQRS
Does not select: 123 45MPQRS

Example 4: Select Males (M in column 8) in Schadd(@23 in column 14-16):
Selects: 1234567MABCDE023XYZ

4.5.4 PAFILE= name of person anchor file (default:”, no file)

8§ The PFILE= from one run can be used unedited as the PAFILE= of another.
Person anchoring can also facilitate test form woggaThe persons common to two test forms can be
anchored at the values for one form. Then the mneasonstructed from the second form will be espiat
to the scale of the first form. In order to ancpersons, an anchor file must be created of thewig
form:

1. Use one line per person-to-be-anchored.

2. Type the sequence number of the person, & kdad the scale value (in logits if USCALE=1,

otherwise your rescaled units) at which to anchemerson.

Or this information may be specified in the confilel using PAFILE=*.

Example: The third person in the test is to be aredhat 1.5 logits, and the eighth at -2.7.
1. Create a file named, say, “PERSON.ANC”
2. Enter the line “3 1.5” into this file, meagifperson 3 is fixed at 1.5 logits”.
3. Enter the line “8 -2.7”, meaning “person &xed at -2.7 logits”.
4. Specify, in the control file,
PAFILE=PERSON.ANC

or, enter directly into the control file
PAFILE=*
315
8-2.7
*

4.5.5 PANCHQ= anchor persons interactively (defawl, no)

If your system is interactive, persons to be anethaan be entered interactively by setting PANCHQ=Y
between the &INST and &END lines. If you specifyst you will be asked if you want to anchor any
persons. If you respond “yes”, it will ask if youamt to read these anchored persons from a filgouf
answer “yes” it will ask for the file name and pess that file in the same manner as if PAFILE= Iaeh
specified. If you answer “no”, you will be asked é¢oter the sequence number of each person to be
anchored, one at a time, along with the logit éscaled by USCALE=, UMEAN=) calibration. When you
are finished, enter a zero.

Example: You are doing a number of analyses, angparfew, but different, persons each analysis.
This time, you want to anchor person 4.
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Enter on the DOS control line, or in the contild: f

PANCHQ=Y
You want to anchor person 4:

BIGSTEPS asks you:

DO YOU WANT TO ANCHOR ANY PERSONS?
respondy ES(Enter)

DO YOU WISH TO READ THE ANCHORED PERSONS FROM A_E?
respondNO(Enter)

INPUT PERSON TO ANCHOR (0 TO END):
respond{Enter) (the first person to be anchored)

INPUT VALUE AT WHICH TO ANCHOR PERSON:
respondL.45Enter) (the first anchor value)

INPUT PERSON TO ANCHOR (0 TO ENDJ(Enter) (to end anchoring)

4.6 Categories and steps: labeling, deleting amg¢horing

4.6.1 CFILE= name of category label file (default”, no file)

Rating scale output is easier to understand wherdkegories are shown with their substantive meani
These meanings can be specified using CFILE= dild mame, or CFILE=* and placing the labels in the
control file. Each category number is listed (quer line), followed by its descriptive label. et
observations have been rescored (NEWSCORE=) odk@f€Yn=), then use the final category value in
the CFILE= specification. When there are differeategory labels for different GROUPS= of items,
specify an example item from the group, followednediately by “+” and the category number. Blanks o
commas can be used a separators between categapgrsuand labels.

Example 1: Identify the three LFS categories, O#k#s1=Don't know, 2=Like.
CODES=012
CFILE=*
O Dislike
1 Don't know
2 Like
*

The labels are shown in Table 3 as:

+ + + +

| 23"=5.5+]" "% | 32=" 1(11 5< 11 | 1 "& |

| 43+"4 25<( | "3i<" (F (F | "3<" |

+ + + +

| )9 | 9 9 8 | (5" | % B
| ; | 9* 8 | 9% | %6 HH B
| o | , | 9* | 4B

+ + + +

Example 2: Items 1-10 (Group 1) are “Strong Disagree geea Agree, Strongly Agree”. Items 11-20
(Group 2) are “Never, Sometimes, Often, Always”.
NI=20
CODES=1234
GROUPS=11111111112222222222
CFILE=*
7+1 Strongly Disagree 7 is any item in Group 1
7+2 Disagree
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7+3 Agree

7+4 Strong Agree

13+1 Never 13 is any item in Group 2
13+2 Sometimes

13+3 Often

13+4 Always

*

Example 3: To enter CFILE= information on the DO®rRpt or Extra Specifications lines, using
commas instead of blanks as separators:
C:>BIGSTEPS SF.DAT SF.OUT CFILE=* 1,DislikeD#&n't-know 3,Like *

Example 4: One group of items has a unique respiamse&t other groups all have the same format.
Here, each group has only one item, i.e., GROUPS=0
NI=20
CODES=1234
GROUPS=0
CFILE=*
1 Strongly Disagree This scale is used by most items
2 Disagree
3 Agree
4 Strong Agree
16+1 Never 16 is the one item using this scale
16+2 Sometimes
16+3 Often
16+4 Always
*

Example 5: Several categories are collapsed inw aategory. The original codes are A-H. After
rescoring there is only a dichotomy: 0O, 1.
w
25%"; 3+2%"1=#
(525"
2114
0 Fail Specify the categories as reported
1 Pass

*

4.6.2 SDFILE= name of item step/category deletida (default: “ ", no file)
Deletion of categories from a test analysis (i@version of responses in these categories to ffmgiss
data”), but without removing these responses from yourfiiatés easily accomplished by creating a file in
which each line contains

if there is more than one group, the sequence evoflan itemrepresenting a group followed by a

blank

the number of the category to be deleted fromiteat and its group
Specify this file by means of the control variadB)FILE=, or this information may be specified et
control file using SDFILE=*.

Since rating scales may be shared by groups o$jtdetetion of categories is performed by group:
a) If no GROUPS= control variable is specified, no itemdhbe entered, since specifying deletion of a
category deletes that category &tritems.
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b) If a GROUPS= control variablés specified, then specifying deletion of a categoryone item deletes
that category for all itemis the same group
c) If GROUPS=0 is specified, only the specifiecegatry for the specified item is deleted.

Example: You wish to delete particular categor@dlfe fifth and tenth “partial credit” items for this
analysis.

1. Create a file named, say, “CAT.DEL”

2. Enter into the file, the lines:
53 (item 5 category 3)
10 2 (item 10 category 2)

3. Specify, in the control file,
SDFILE=CAT.DEL
GROUPS=0

or, enter in the control file,
SDFILE=*
53
102
*

GROUPS=0

4.6.2 SDELQU= delete item step/categories inteikaaty (default: N, no)
If your system is interactive, categories to beetdel can be entered interactively by setting SDEEQU
between the &INST and &END lines. If you specifyst you will be asked if you want to delete any
categories/steps. If you respond “yes”, it wik @isyou want to read these deleted categories fdite; if
you answer “yes” it will ask for the file name apibcess that file in the same manner as if SDFIh&e
been specified. If you answer “no”, you will be edko enter

a) the sequence number of each item (represeatgrgup, as described under SDFILE=). This

guestion is omitted if all items are in one group.

b) the score value of one category to be deleted that item and its group.

Enter these deletions one at a time. When yotirashed, enter a zero.

4.6.3 SAFILE= name of item step anchor file (defi&a* ”, no file)

8§ The SFILE= of one analysis may be used unedited as the SAFILE= of another.
The anchoring option facilitates test form equatifige steps in the rating scales of two test forms, or in the
item bank and in the current form, can be anchatdtieir other form or bank values. Then the commo
rating scale calibrations are maintained.

In order to anchor item steps, an anchor file rhestreated of the following form:

1. Use one line per item step-to-be-anchored.

2. If all items use the same rating scale (i.eOGBRS="", the default, or you assign all itemshe same
group, e.g GROUPS=222222..), then type the categomber, a blank, and the “step measure”
scale value (in logits or your rescaled units) &iclv to anchor the step corresponding to that
category (see Table 3). If you wish to force cate@ay stay in an analysis, anchors its calibration
at 0.

or
If items use different rating scales (i.e. GROUPSar items are assigned to different groups, e.g
GROUPS=122113.)), then type the sequence numbemyoitembelonging to the group, a blank,
the category number, a blank, and the “step measmoae value (in logits if USCALE=1,
otherwise your rescaled units) at which to anchestep upto that category for that group. If you
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wish to force category O to stay in an analysishanits calibration at 0.
This information may be entered directly in theteokfile using SAFILE=*

Example 1: A rating scale, common to all itemsthwée categories, 2, 4, and 6, is to be anchored at
pre-set calibrations. The calibration of the step froragmaly 2 to category 4 is -1.5, and of
the step to category 6 is +1.5.

1. Create a file named, say, “STANC.FIL"
2. Enter the lines

4-15 step to category 4, anchor at -1.5 logits
615

3. Specify, in the control file,
GROUPS="" (the default)
SAFILE=STANC.FIL step anchor file

or, enter directly in the control file,

SAFILE=*

4-15

615

*

Example 2: A partial credit analysis (GROUPS=0) aatifferent rating scale for each item. Item 15
has four categories, 0,1,2,3 and this particulaless to be anchored at pre-set calibrations.
1. Create a file named, say, “PC.15"
2. Enter the lines
1500 Bottom categories are always at logit 0
151-2.0 item 15, step to category 1, anchor at -2 logits
1520.5
15315
3. Specify, in the control file,
GROUPS=0
SAFILE=PC.15

Example 3: A grouped rating scale analysis (GROUR334..) has a different rating scale for each
group of items. Item 26 belongs to group 5 foralhihe scale is three categories, 1,2,3
and this scale is to be anchored at pre-set catihs

1. Create a file named, say, “GROUP.ANC”
2. Enter the lines
262-3.3 for item 26,representing group ,5step to category 2,
anchored at -3.3
26333
3. Specify, in the control file,
GROUP =21134..
SAFILE=GROUP.ANC

Example 4: A questionnaire includes several ratingles, each with a pivotal step between two
categories. The item difficulties are to be cesdasn those pivots.
1. Use GROUPS= to identify the item-scale suhset
2. Look at the scales and identify the pivonpoi
e.g., Strongly Disagree 1
Disagree 2
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Neutral 3
Agree 4
Strongly Agree 5
If agreement is wanted, the pivot point isstep from 3 to 4.
If no disagreement is wanted, the pivot parthe step from 2 to 3.
3. Anchor the step corresponding to the pivattpat O.
SAFILE=*
2330 23 is an item in group, pivoted at agreement 43}
*

4.6.4 SANCHQ= anchor steps interactively (defalit; no)

If your system is interactive, steps to be ancharad be entered interactively by setting SANCHQ=Y
between the &INST and &END lines. If you specify thisuywill be asked if you want to anchor any steps.
If you respond “yes”, it will ask if you want toad these anchored items from a file; if you ansyes” it

will ask for the file name and process that filélie same manner as if SAFILE= had been specifigaulf
answer “no”, you will be asked to enter #tep measuregfound in Table 3).

If there is only one rating scale, enter the categambers for which the steps are to be anchamel at a
time, along with their logit (or rescaled by USCALEStep measure calibrations. Bypass categories
without measures. Enter O where there is a meadUMONE”". When you are finished, enterin place

of the category number.

If there are several rating scales, enter oneeoitéim numbers for each rating scale, then therstgsures
corresponding to its categories. Repeat this &mhecategory of an item for each rating scale. et
where there is a step measure for a category ofNRIO Entering0 as the item number completes
anchoring.

Example 1: You are doing a number of analyses,@irgnthe common rating scale to different values
each time. You want to enter the numbers at y@ur P
SANCHQ=Y

You want to anchor items 4 and 8.
BIGSTEPS asks you:
DO YOU WANT TO ANCHOR ANY STEPS? respoNES(Enter)
DO YOU WISH TO READ THE ANCHORED STEPS FROM A EHR
respondNO(Enter)
INPUT STEP TO ANCHOR (-1 TO END):
respon®(Enter) (the first step to be anchored)
INPUT VALUE AT WHICH TO ANCHOR STEP:
respond(Enter) (the first anchor value)
INPUT STEP TO ANCHOR (-1 TO END}{Enter)
INPUT VALUE AT WHICH TO ANCHOR STER1.5Enter)
INPUT STEP TO ANCHOR (-1 TO END®Enter)
INPUT VALUE AT WHICH TO ANCHOR STEP:.5Enter)
INPUT STEP TO ANCHOR (-1 TO END)1(Enter) (to end anchoring)
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Example 2: You wish to enter the step difficultyaseres for several scales, each comprising a group
of items:SANCHQ=Y

BIGSTEPS asks you:
DO YOU WANT TO ANCHOR ANY STEPS?YES(Enter)
DO YOU WANT TO READ THE ANCHORED STEPS FROM A F? NO
Item 1 represents the first group of items, slggaicommon scale:
INPUT AN ITEM, REPRESENTING A GROUP (0 TO ENDX:
INPUT STEP TO ANCHOR (-1 TO END) bottom category
INPUT VALUE AT WHICH TO ANCHOR STEP:0 “NONE”
INPUT AN ITEM, REPRESENTING A GROUP (0 TO ENDX:
INPUT STEP TO ANCHOR (-1 TO END)L
INPUT VALUE AT WHICH TO ANCHOR STEP:-0.5
INPUT AN ITEM, REPRESENTING A GROUP (0 TO ENDX:
INPUT STEP TO ANCHOR (-1 TO ENDR
INPUT VALUE AT WHICH TO ANCHOR STEP:0.5
Item 8 represents the second group of items,rgharcommon scale:
INPUT AN ITEM, REPRESENTING A GROUP (0 TO END$
INPUT STEP TO ANCHOR (-1 TO END) bottom category
When all are anchored, enter O to end:
INPUT AN ITEM, REPRESENTING A GROUP (0 TO END:
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5. ANALYSIS CONTROL

5.1 Convergence control

5.1.1 MPROX= maximum number of PROX iterations (delt: 10)

Specifies the maximum number of PROX iterationdé¢operformed. PROX iterations will always be
performed so long as inestimable parameters haea bletected in the previous iteration, because
inestimable parameters are always dropped befer@élt iteration. At least 2 PROX iterations viié
performed. PROX iteration ceases when the spread of trenpersd items no longer increases noticeably.
The spread is the logit distance between the tpd3he bottom 5 persons or items.

If you wish to continue PROX iterations until yontervene withCtrl andS, set MPROX=0. UCON
iterations will then commence.

Example: To set the maximum number of PROX iteratitco 20, in order to speed up the final
UCON estimation of a symmetrically-distributed sEparameters,
MPROX=20

5.1.2 MUCON= maximum number of UCON iterations (delt: O, no limit)

8§ UCON iterations may take a long time for big data sets, so initially set this to -1

for no UCON iterations. Then set MUCON= to 10 or 15 until you know that more

precise measures will be useful.
Specifies the maximum number of UCON iterations to be peddr Iteration will always cease when both
LCONV= and RCONV= criteria have been met. To specify no mmaxn number limitation, set
MUCON=0. Iteration always be stopped®yl with F, see “Stopping BIGSTEPS” in Section 2.

Example 1: To allow up to 4 iterations in ordephitain rough estimates of a complex rating scale:
MUCON=4 4 UCON iterations maximum

Example 2: To allow up to as many iterations aslede¢o meet the other convergence criteria:
MUCON=0 Unlimited UCON iterations

Example 3: Perform no UCON iterations, since th©RRstimates are good enough.

MUCON=-1 No UCON iterations

5.1.3 LCONV= logit change at convergence (defaultl logits)

8 Measures are only reported to 2 decimal places, so a change of less than .01

logits will probably make no visible difference.
Specifies what value the largest change in any Eggimate for a person measure or item calibratiost
be less than, in the iteration just completed, foaiten to cease. The current largest value idistéable
0 and displayed on your screen.

Example: To set the maximum change at convergenioe kess or equal to .001 logits:
LCONV=.001

5.1.4 RCONV= score residual at convergence (defaub)
§ Scores increment in integers so that 0.5 is about as precise a recovery of
observed data as can be hoped for.
Specifies what value the largest score residuatesponding to any person measure or item caldmati
must be less than in the iteration just completedtération to cease. The current largest vaduistied in
Table 0, and displayed on your screen. In large skets, the smallest meaningful logit change timeses
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may correspond to score residuals of several gungs.

Example: To set the maximum score residual, whenwargence will be accepted, at 5 score points.
Your data consists of the responses of 5,000 stsidier test of 250 items.
NI=250 250 items
RCONV=5 score residual convergence at 5 score points

5.2 Estimate adjustments

5.2.1 REALSE= inflate S.E. for misfit (default: N\jo misfit allowance)
8§ The modelled, REALSE=N, standard errors are the smallest possible errors.
These always overstate the measurement precision.

Controls the reporting of standard errors in dilea.

REALSE=N
Report modelled, asymptotic, standard errorsdéiault).

REALSE=Y
Report the modelled standard erroftated by the square root of the maximum of the infit
mean square and its inverse. This inflates thedata error to include uncertainty due to
overall lack of fit of data to model.

5.2.2 STBIAS= correct for UCON estimation statisdl bias (default: N, no)

§ Other Rasch programs may or may not attempt to correct for estimation bias.

When comparing results from other programs, try both STBIAS=Y and STBIAS=N

to find the closest match.
The UCON unconditional maximum likelihood estimatimigorithm produces estimates that have a usually
small statistical bias. This bias increases tmeagpof measures and calibrations, but usuallythess the
standard error of measurement. The bias quickipmes insignificantly small as the number of pesson
and items increases. For paired comparisons and vetytes$ts, estimation can double the apparent spread
of the measures, artificially inflating test reliétlp. STBIAS=Y causes an approximate correctionbe
applied to measures and calibrations.

8§ A useful correction for bias is to multiply the usual measures by (L-1)/L, where L

is the smaller of the average person or item response count, so, for paired

comparisons, multiply by “.

Example: You have a well-behaved test of only a itews, for which you judge the statistical bias
correction to be useful:
STBIAS=Y

5.2.3 TARGET= estimate using information-weightiridefault: N, no)
8 TARGET=Y lessens the effect of guessing on the measure estimates, but
increases reported misfit. A big discrepancy between the measures produced by
TARGET=N and TARGET=Y indicates much anomalous behavior disturbing the
measurement process.
Unwanted behavior (e.g. guessing, carelessnessjacese unexpected responses to off-target itethe T
effect of responses on off-target items is lessdayesbecifying TARGET=Y. This weights each resmons
by its statistical information during estimatioifit statistics are calculated as though the estisnaiere
made in the usual manner. Reported displacembots Bow much difference targeting has made in the
estimates.
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Example: Some low achievers have guessed wildlg BICQ test. You want to reduce the effect of
their lucky guesses on their measures and on iddibrations.
TARGET=Y

How Targeting works:
a) for each observation:
calculate probability of each category (0,1 fahditomies)
calculate expected score (= probability of 1 fichdtomy)
calculate variance = information
= probability of 1 * probability of O for dichotoies,
so maximum value is 0.25 when ability=difficulty

b) for targeting:
weighted observation = variance * observation
weighted expected score = variance * expectegksco

C) sum these across persons and items (and steps)

d) required “targeted” estimates are obtained wiogreach person, item, step
sum (weighted observations) = sum (weighted expestores)

e) for calculation of fit statistics and displacermeveights of 1 are used but with the targeted
parameter estimates. Displacement size and exeangifit indicate how much “off-target”
aberrant behavior exists in the data.

For targeting, there are many patterns of respdhstgan cause infinite measures, e.g. all iteaan®ct
except for the easiest one. The convergenceiariigit how extreme the reported measures will be.

5.2.4 EXTRSC= extreme score correction for extremeasures (default: 0.5)
8§ This is the fractional score point value to subtract from perfect scores, and to add
to zero scores, in order to estimate finite values for extreme scores. Look at the
location of the E's in the tails of the test ogive in Table 20. If they look too far
away, increase EXTRSC= by 0.1. If they look too bunched up, reduce EXTRSC=
by 0.1.

The measure corresponding to an extreme (perfeaem) score is not estimable, but the measure
corresponding to a score of 0.5 score points leas perfect, or 0.5 score points more than zero, is
estimable, and is often a useful measure to reportefagtscore estimates arat included in the summary
statistics in Table 3.

§ Rasch programs differ in the way they estimate measures for extreme scores.

Adjustment to the value of EXTRSC= can enable a close match to be made to the

results produced by other programs.

There is no “correct” answer to the question: “Hewge should EXTRSC= be?” The most conservative
value, and that recommended by Joseph Berkson, is 0.5. v@knby John Tukey indicates that 0.167 is a

reasonable value. The smaller you set EXTRSC=fufther away measures corresponding to extreme
scores will be located from the other measures.

" Treatment of Extreme Scores Tables Output files "
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Placed at extremes of map 1,12,16
Positioned by estimated measure 13,17, 22
Positioned by other criteria 14,15, 18, 19 IFILESEILE=, PFILE=, RFILE=
Omitted 2,3,4,5,6,7,8,9, | SFILE=, XFILE=
10, 11, 20, 21
Example: You wish to estimate conservative finiteagures for extreme scores by subtracting 0.4
score points from each perfect score and addingdd#e points to each zero person score.
EXTRSC=0.4

5.2.5 HIADJ= correction for top rating scale categes (default: 0.25)

The Rasch model models the measure correspondiagtdp rating scale category as infinite. This is
difficult to think about and impossible to plot.osequently, graphically in Table 2.2 and numdsidal
Table 3.1 a measure is reported correspondingtap aategory. This is the measure correspondiranto
imaginary rating HIADJ= rating points below the tgtegory.

Example: The standard spread in Table 2.2 is basedIADJ=0.25. You wish the top category
number to be printed more to the right, furtheryafam the other categories.
HIADJ=0.1

5.2.6 LOWADJ= correction for bottom rating scalategories (default: 0.25)

The Rasch model models the measure correspondiadptdtom rating scale category as infinite. Tikis
difficult to think about and impossible to plot.osequently, graphically in Table 2.2 and numdsidal
Table 3.1 a measure is reported correspondingotuitam category. This is the measure corresponding
an imaginary rating LOWADJ= rating points above iotom category.

Example: The standard spread in Table 2.2 is basedOWADJ=0.25. You wish the bottom
category number to be printed more to the riglaselito the other categories.
LOWADJ=0.4

5.2.7 PAIRED= correction for paired comparison @afdefault: N)

Paired comparison data is entered as only two wasens in each row (or each column). The raw score of
every row (or column) is identical. In the simplease, the "winner" receives a '1', the "losef\,aahd all
other column (or rows) are left blank, indicatinggsing data.

Example: Data for a chess tournament is entereath EOw is a player. Each column a match. The
winner is scored '2', the loser '0' for each mdtai.draws, each player recieves a '1".
PAIRED=YES ; paired comparisons
CODES=012 ; valid outcomes
NI=56 ; number of matches

5.3 User scaling

The conventional unit for Rasch analysis is theil_fgg-odds unit). The conventional origin is s¢tthe
center of the item difficulties (UIMEAN=0; USCALE¥1 You can recenter and rescale the measures,
calibrations and standard errors from logits irdme other unit. The rescaled values are repontadei
tables and in the IFILE=, ISFILE=, PFILE= and SHi Hfles. Measures in anchor files must also be
rescaled.
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5.3.1 UIMEAN=the mean or center of the item scdtiefault: 0)
Assigns your chosen numerical value to the cetterstale for items. Previous UPMEAN= values are
ignored.

Example: You want to recenter the item difficultegs10 logits, and so add 10 logits to all reported
measures, to avoid reporting negative measurdsvicachievers:
UIMEAN = 10

5.3.2 UPMEAN = them mean of center of the persaalg (default: not used)
Assigns your chosen numerical value to the cehterstale for persons. Previous UIMEAN= values are
ignored

Example: You want to used norm-referenced scaWvith person mean of 0.
UPMEAN =0

5.3.3 USCALE-= the scale value of 1 logit (defauli:
Specifies the number of reported units per logit.

Example 1: You want to rescale 1 logit into 45.%syrso that differences of -100, -50, 0, +50, +100
correspond to success rates of 10%, 25%, 50%, 96%,
USCALE =455

Example 2: You want to reverse the scale directismge the data matrix is transposed so that the
‘items' are examinees and the “persons' are testigjs:
USCALE =-1
KEYn=, RESCORE=, GROUPS= will still apply to thelumns, not the rows, of the data
matrix. Centering will still be on the column meees.

5.3.4 UDECIM= number of decimal places reportece{dult: 2)
This is useful for presenting your output measumed calibrations in a clear manner by removing
meaningless decimal places from the output. Ren@€12345.) to 4 (1.2345).

Example 1: You want to report measures and caidmsito the nearest integer:
UDECIM =0
Example 2: You want to report measures and caidmsitto 4 decimal places because of a highly
precise, though arbitrary, pass-fail criterion leve
UDECIM =4

5.3.5 UANCHOR= anchor values supplied in user-szunits (default: Y)
This simplifies conversion from a logit measuresiter scaled measures. UANCHOR=N specifies that the
anchor values are in logits. Reported measuregeVver, will be rescaled by UMEAN= and USCALE-=.

Example: Your item bank calibrations are maintaimedogits, but you want to report person
measures in CHIPS{TD p.201):
UMEAN=50
USCALE=4.55
UANCHOR=N

5.3.6 User-friendly rescaling
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Transforming logits into other units, more meanihdbr particular applications, is discussed in ka8

of BTD.

Example 1:

CHIPs are a useful transformation, imctvii logit = 4.55 CHIPs. In this scaling system,

standard errors tend to be about 1 CHIP in sizéhe fecommended control variable
settings are:

USCALE =4.55
UIMEAN = 50
UDECIM =1
MRANGE = 50

The probability structure of this relationship is

Probability of Succesy Difference between PerdaititAand Item Difficulty in CHIPs
.10 -10
.25 -5
.50 0
75 5
.90 10

Example 2:

Example 3:

Example 4:

Page 66

WITs are one tenth the size of CHIPgbkmg the elimination of decimals from your
output tables.
USCALE =455
UIMEAN =500
UDECIM =0
MRANGE = 500

You want the lowest reportable persoasme to be 0 and the highest to be 100. Looking
at Table 20, you see the extreme values are -4.53 angl. +ou have not used USCALE=
and UMEAN=.

USCALE= (wanted range) / (current range)
USCALE= (100-0) /(5.72--4.53)
=100/10.25=9.76

UMEAN= ( wanted low ) - ( current low * USCALE=)
=0-(-4.53*9.76) =44.20

Required values are:
USCALE =9.76
UIMEAN = 44.20
UDECIM =0 to show no decimal places in report

You want the lowest reportable persoasme to be 0 and the highest to be 100. Looking

at Table 20, you see the extreme values are -©83+8.72. The current values in the
output are USCALE=1 and UIMEAN=0.
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USCALE-= (previous USCALE=) * (wanted range) /rfent range)
USCALE= 1 * (100 - 0) / (5.724.53)
=1*100/10.25=9.76

UMEAN= (wanted low) -
(current low - previous UMEAN=)*(wanted range)ifrent range)
=0-(-4.53 - 0)*100/10.25 = 44.20

Double checking, when previous UMEAN=0, USCALE=1:
low value = (current low)*(USCALE=) + (UMEAN=)
= (-4.53 *9.76) + 44.20 = -0.01
high value = (current high)*(USCALE=) + (UMEAN=)
= (5.72 *9.76) + 44.20 = 100.02

Required values are:
UIMEAN = 44.20
USCALE =9.76
UDECIM =0 to show no decimal places in report

Example 5: You want the lowest reportable persoasmes to be 100 and the highest to be 900.
Looking at Table 20, you see the extreme values-4&f&8 and +5.72. Looking at the
second page of output, you see the current valeddSCALE=1 and UMEAN=0.

USCALE= (previous USCALE=) * (wanted range: 90Q00) / (reported range: 5.72 - -
4.53)=1*800/10.25 = 78.05

UMEAN= (wanted low) - (reported low - previous WAN=)*(wanted range)/(reported
range) = 100 - (-4.53 - 0)*800/10.25 = 453.56

Required values are:
UIMEAN = 453.56
USCALE = 78.05
UDECIM =0 to show no decimal places in report

Example 6: You want norm-referenced scaling, shah t
the person mean is 0.0, and
the person standard deviation is 1.0.
In the standard run, according to Table 3.0p#tson S.D. is 0.8.
Then in the rescaled run:
USCALE = (wanted S.D.)/(reported S.D.) = 1.00.8.25
UPMEAN =0
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6. OUTPUT CONTROL

6.1 Overall reporting
These options enable you to make the tabular outpue meaningful.

6.1.1 TITLE=title for output listing (default: catrol file name)
§ Use this option to label output distinctly and uniquely.
Up to 60 characters of title. This title will barged at the top of each page of output.

Example: You want the title to be: Analysis of Mdtbst
TITLE="Analysis of Math Test”

Quote marks “” or ' ' are required if the titlentains any blanks.

6.1.2 TABLES= output tables (default: 1110011001000100000)

8 If in doubt, omit TABLES= and obtain the default the tables.
A 22 character string that tells BIGSTEPS whichpatittables to prepare for printing. The sequence
number of the “1” or “0” in the TABLES= string méttes the table number. For more elaborate table
selection, use TFILE=.

“1” means prepare the corresponding table.
“0” or anything else means dwt prepare the corresponding table.

See p. 120 for the list of output tables.

Example 1: You want only Tables 2,4,6,8,10 ando28et prepared
TABLES=01010101010000000000100

This is the same as specifying:

TFILE=*

2

4

6

8

10

20

*

Example 2: You want only Tables 1-4.
TABLES=1111

6.1.3 FORMFD-= the form feed character (default: MS-DOS standard)

8 Do not change FORMFD= unless you have problems printing the tables or

importing them into some other program.
The form feed character indicates the start ofva pege of print-out. The DOS standard is Ctrl+ISE&I
12) which is what represented by * (Shift+6). @S standard is understood by most word-processing
software and PC printers as the instruction to siiphe top of a new page, i.e., form feed. TheAAS
(FORTRAN) form feed character is 1.
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Example 1: You want your EPSON LQ-500 printer torfdeed automatically at each new page of
output. (You have already set the printer to usepressed print, at 15 cpi, because output
lines contain up to 132 characters):

FORMFD=" (the default)

Example 2: Your main-frame software understand&’ari the first position of a line of print-out to
indicate the top of a new page:
FORMFD=1

6.1.4 MAXPAG= the maximum number of lines per pag@kefault: 0, no limit)

8 For no page breaks inside Tables, leave MAXPAG=0
If you prefer a different number of lines per padeyour output file, to better match the requiretsenf
your printer or word processor, give that value (ds&g a Word Processor or Text EditorSection 2). If
you prefer to have no page breaks, and all pldtseait maximum size, leave MAXPAG=0.

Example: You plan to print your output file on slard paper with 60 lines per page (pages are 11
inches long, less 1 inch for top and bottom margh$ Ipi):
MAXPAG=60 (set 60 lines per page)
FORMFD=" (default: Word Processor form feed)

6.1.5 ITEM=title for item names (default: ITEM)
Up to 6 characters to use in table headings taitbesihe kind of items, e.g.
ITEM=MCQ.
Choose a word which makes its plural with an “sj, MCQS, since an S is added to whatever you fspeci

6.1.6 PERSON-= title for person names (default: PEBN)

Up to 6 characters to use in table headings taitbesihe persons, e.g.
PERSON=KID

Choose a word which makes its plural with an “sj, &IDS.

6.1.7 ASCII= output only ASCII characters (defaul¥, yes)
Tables include graphic characters such aand +, which some printers can't print. These graphics
characters can be replaced by the ASCII charajcées -.

ASCII=N use graphics characters

ASCII=Y replace graphics characters with ASClIretaders (the default).

Example:
ASCII=N produces what follows, or else accentéits, e.g., ada:
+ + +
| 57"?1" 3+4" | 1" 2341+ 3 15(; |
+ + +
| 1&";5(3(% 1" %1; 1+<15( 3& | 11" 3&+.(3" |

ASCII=Y always produces:

E 57"71" 3+4" E 1"23 41+ 3 15(; E

E : E
E1&";5(3(%1" %1; 1+<15( 3&E 1" 3 &+.(3" E
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TFILE= Parameters: (enter unused parameters with “*)
1: Table
number. 2 3 4 5 6 7
subtable
Distribution | Lowest | Highest | Rows per unit - Persons| Items per
map measure | measure per “# #
10,11
Response | Lowest | Highest | Columns per Reference categoryHigh Low
plot measure | measure | marked division | for sorting rating rating
2 adjust- | adjust-
ment ment
Person fit | Lowest | Highest | Columns per
plots measure | measure | marked division
4,5
Person/ltem| Low fit High fit
list: 6, 10, | bar bar
13, 14, 15,
17,18, 19
Item fit plots | Lowest | Highest | Columns per
8,9 measure | measure | marked division
Item map |Lowest [Highest [ Rows per unit Sort column within - Items per
12, 1.2 measure | measure item name #
ltem list - - - Sort column within
alphabetical item name
15
Person map| Lowest | Highest | Rows per unit Sort column withinPersons
16,1.3 measure | measure person name per ‘#
Person list - - - Sort column within
alphabetical person name
19
Score table - - Columns per
20 marked division
Category |Lowest [Highest [ Columns per
curves measure | measure | marked division
21

6.1.8 TFILE=input file listing tables to be outgydefault: none)

TABLES= selects the tables in a fixed sequence,paimtis only one copy. TFILE= allows the analyst t
print multiple copies of tables to different specificaio T FILE= specifies the name of an input ASCII file.
Each line of the file contains a table number alslé number.sub-table and other control parameters,
separated by blanks or commas. Unused controksadne specified with “-”. The list may be entered
directly into the control file with TFILE=* (see Ernple 2).
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Example 1: The analyst wishes to select and pewvrsl tables:
TFILE=TABLES.TF
TABLES.TF is a DOS (ASCII) file with the followmlines:
; Table Low High Columns

; humber Range Range per Unit

2 ; print Tables 2.1, 2.2, 2.3

10.2 0.5 1.5 ; print Table 10.2 with fit bat©& and 1.5

8 -5 5 ; print Table 8 with range -5 to +5 lsgit

9 -2 7 10 ; range -2 to +7 logits, 10 columnslpgit

9 -5 5 10 ; print Table 9 again, different range

15 - - - 4 ; print Table 15, sorted on columrf #£&m name

or enter directly into the control file,
TFILE=*

2

10.2

8-55

9-2710

9-5510

15---4

*

Example 2: Analyst wishes to specify on the DOS contre| lifable 15 sorted on item name column 4.
Values are separated by commas, because blarks etl-of-line separators.
C:>BIGSTEPS SF.DAT SF.OUT TFILE=* 15,-,-,-,4 *

6.2 Misfit selection

Rasch measurement does not make any presumptioostak underlying distribution of the parameters.
Maximum likelihood estimation expects “errors” hretobservations to be more or less normally digtkeith
around their expected values. Since all obsemsitae integral values, this expectation can beamigt
asymptotically as the number of persons and itezusres infinite. The information-weighted fit &8¢,
“infit”, and the outlier-sensitive fit statisticoutfit”, are described iBTD andRSA Possible values, and
hence interpretation, of these statistics is imftgsl by the observed distribution the person aah it
statistics. This is particularly true of their standsed values which are designed to follow standardnal
(0,1) distributions. The local significance of $hestatistics is best interpreted in terms of thrgans and
standard deviations reported in Table 3. Stamstgating the misfit causing the most extreme eslof
these statistics, and stop your investigation wthen observed responses become coherent with your
intentions.

The fit statistics reported will not exactly mattiose printed irBTD or RSA or those produced by another
program. This is because the reported valuesesfetlistatistics are the result of a continuing E®#
development in statistical theory and practiceithiée “correct” fit statistics nor “correct” valuesist, but
see p. 113 for guidance.

|| Report measure in Tables 6 and 10 if any of: ||
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Statistic Less than Greater than
standardized INFIT -(FITP or FITI) FITP or FITI
standardized OUTFIT -(FITP or FITI) FITP or FITI
mean-square INFIT 1- (FITP or FITI)/10 1 + (FITPFOTI)/10
mean-square OUTFIT 1- (FITP or FITI)/10 1 + (FI@iPFITI)/10
point-biserial correlatior negative

To include every person, specify FITP=0. For evtm, FITI=O0.

6.2.1 FITI=item misfit criterion (default: 2.0)

Specifies the minimum standardized fit value atolvhiems are selected for reporting as misfits. For Table
10, the table of item calibrations in fit orden &em isomitted only if the absolute values of both
standardized fit statistics are less than FITI=, both rsgaare statistics are closer to 1 than (FITI=)a@|

the item point-biserial correlation is positive.

For Table 11, the diagnosis of misfitting itemd, ilms with a standardized fit greater than FIke
reported. Selection is based on the OUTFIT skatighless you set OUTFIT=N in which case the INFIT
statistic is used.

Example 1: You wish to focus on grossly “noisy’hitein Tables 10 and 11.
FITI=4  an extreme positive value

Example 2: You wish to include all items in Tablésand 11.
FITI=-1000 a value more negative than any fit statistic

6.2.2 FITP= person misfit criterion (default: 2.0)

Specifies the minimum standardized fit value atolwhpersons are selected for reporting as misfst
Table 6, person measures in fit order, a persomigtedonly if the absolute values of both standardizied f
statistics are less than FITP=, both mean-squatistits are closer to 1 than (FITP=)/10, and thesqn
point-biserial correlation is positive.

For Table 7, the diagnosis of misfitting persorsspns with a standardized fit greater than FITR= a
reported. Selection is based on the OUTFIT skatighless you set OUTFIT=N in which case the INFIT
statistic is used.

Example 1: You wish to examine wildly guessing passin Tables 6 and 7.
FITP=3 an extreme positive value

Example 2: You wish to include all persons in Tahle
FITP=0 includes all in Table 6, but not all in Table 7

6.2.3 OUTFIT= sort misfits on infit or outfit (defult: Y, Outfit)

§ Other Rasch programs may use infit, outfit or some other fit statistic. There is no

“correct” statistic. Use the one you find most useful.
Specifies whether standardized infit or standaddiaatfit is used as your output sorting and sedecti
criterion for the diagnosis of misfits.
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OUTFIT=Y Outfit is used as the fit statistic faréng and selection (the default).
OUTFIT=N Infit is used as the fit statistic forring and selection.

6.2.4 NORMAL= normal distribution for standardizopfit (default: N, chi-square)

§ The default generally matches the statistics used in BTD and RSA.
Specifies whether distribution of squared residuslaypothesized to accord with the chi-squareher t
normal distribution. Values of standardized fdtsstics are obtained from squared residuals bynmeé
one of these distributions.

NORMAL=N Standardized fit statistics are obtairiezm the squared residuals by means of the
chi-square distribution and the Wilson-Hilfertyrishormation (the default).

NORMAL=Y Standardized fit statistics are obtairfeam the squared residuals by means of an
asymptotic normal distribution (F.A.G. Windmeij@he asymptotic distribution of
the sum of weighted squared residuals in binaryicghanodels Statistica
Neerlandica, 1990, 44:2, 69-78).

6.2.5 LOCAL-= locally restandardize fit statisti¢default: N, no)

8§ LOCAL=N accords with large-sample statistical theory.
Standardized fit statistics test report on the Hyggis test: “Do these data fit the model?” Wadlgé
sample sizes and consequently high statistical potke hypothesis cannot be accepted, because all
empirical data exhibit some degree of misfit to tmedel. This can make standardized statistics
meaninglessly large.

LOCAL=N Standardized fit statistics are not resdalé&ven the slightest item misfit in tests takgn b
many persons will be reported as very significa@olumns reporting this option are
headed “ZSTD”, for theoretically standardized.

LOCAL=Y Standardized fit statistics are rescaledeftect their level of significance in the contett
the amount of disturbance in the data being andlyZEhe rescaling factor is chosen to
make the variance of the rescaled positive fiisttes, away from the origin, 1. Negative
standardized statistics are rescaled by the sarher.fgo that no fit statistic crosses over
from one side of the origin to the other. Thu® thean and standard deviation of the
standardized statistics are also rescaled by tine §actor. The effect of the rescaling is
make the fit statistics more useful for interprietat Columns reporting this option are
headed “EMP”, for empirically restandardized.

LOCAL=L Instead of standardized statistics, theuratlogarithm of the mean-square fit statistic is
reported. This is a linearized form of the rattale man-square. Columns reporting this
option are headed “LOG”, for mean-square logarithm.

6.2.6 PTBIS= compute point-biserial correlation efficients (default: Y, yes)
8§ specify PTBIS=N whenever missing data makes the conventional
point-biserial meaningless.

PTBIS=Y Compute and report conventional point bisdecorrelation coefficients,gs These are
reported not only for items but also for persons Rasch analysis,s is a useful
diagnostic indicator of data miscoding or item raigkg: negative or zero values indicate
items or persons with response strings that caotrtee variable.

A User's Guide to BIGSTEPS Page 73



PTBIS=N (or PTBIS=RPM). Compute and report poiasure correlation coefficientg,r These
are reported for items and persons. They correlatéem's (or person's) responses with
the measures of the encountered persons (or items)maintains its meaning in the
presence of missing data. Negative or zero vahgksate response strings that contradict
the variable. PTBIS=N is set whenever CUTLO= ofTEllF is specified.

6.3 Special table control
See TFILE= options on p. 70 for greater controlrondividual output tables.

6.3.1 CATREF= reference category for Table 2 (dgfa0, item difficulty)

§ If a particular category corresponds to a criterion level of performance, choose

that category for CATREF=.
Table 2, “most probable responses/scores”, mapstehes vertically and the most probable responses,
expected scores, and Thurstone thresholds horigon®y default, the vertical ordering is item fiilulty
calibration. If, instead, a particular categorytasbe used as the reference for sorting, givedtse as
scored and recoded

Special uses of CATREF= are:
CATREF=-3 for item entry order
CATREF=-2 for item measure order
CATREF=-1 for items measure order with GROUPS=
CATREF=0 for item measure order
CATREF=1...99 for item measure order based andhiegory.

Example 1: You have 4-point partial-credit itemsteeed in your data as A,B,C,D, and then scored as
1,2,3,4. You wish to list them based on the chgleof category C, rescored as 3,
CODES =ABCD original responses
NEWSCORE=1234 rescored values
RESCORE=2 rescore all
CATREF=3 Table 2 reference category
GROUPS=0 partial credit: one item per group

If, for an item, the category value “3” is elimbed from the analysis or is the bottom
category, the nearest higher category is usedh&iitem.

Example 2: You have 6 3-category items in Grouarit] 8 4-category items in Group 2. You wish to
list them in Table 2.2 by difficulty within groupnd then by difficulty overall.
CODES=1234
NI= 14
GROUPS=11111122222222
TFILE=*
22000-1 -1 means CATREF=-1
220000 last 0 means CATREF=0
*

6.3.2 CURVES= probability curves for Table 21 afidble 2 (default: 110, 1st and 2nd)
§ Interpreting rating scale structure is an art, and sometimes counter-intuitive. See
the examples in RSA.
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Table 21 provides three curves for each ratingesdefinition. Table 2 provides the equivalent resgo
locations for each item. The first curve shows habability of response in each category. Thesgc
curve shows the expected score ogive. The thinekcghows the cumulative probability of responseaaoh
category or below. The Thurstone thresholds atkeaintersections of these curves with the .5 griliba
line. The control indicators of “1” and “0”, inéhlst, 2nd or 3rd position of the CURVES= variabldect
or omit output of the corresponding curve.

CURVES=000 indicates no curves are to be drawnabler21 will be skipped, unless STEPT3=N,

in which case only the step summaries are output.
CURVES=111 draw all 3 curves in Table 21 (andi3ieas of Table 2)
CURVES=001 draw only the 3rd, cumulative prob&psicore, curve.

6.3.3 DISTRT= output option counts in Tables 1(B-15 (default: Y, output)
This variable controls the reporting of counts gtian, distracter or category usage. The default i
DISTRT=Y, if more than two values are specifiedCODES=.

DISTRT=N Omit the option or distracter information

DISTRT=Y Include counts, for each item, for eadhtlee values in CODES=, and for the
number of responses counted as MISSING=

6.3.4 LINLEN= length of printed lines in Tables 2,0-16, 22 (default: 80)
The misfitting responses, name maps, scalogram,o@tion frequency tables can be output in any
convenient width. SpecifyINLEN=0 for the maximum page width (132 characters).

Example: You want to print the map of item namehwp to 100 characters per line.
LINLEN=100 set line length to 100 characters

6.3.5 FRANGE-= half-range of fit statistics on pk{default: 0, auto-size)
Specifies the standardized fit Y-axis half-range. fange away from the origin), for the standeedifit
plots. FRANGE-= is in units of standardized fie(j.expected mean = 0, standard deviation = 1).

Example: You want the fit plots to display fromte3+3 units of standardized fit:
FRANGE=3

6.3.6 MRANGE= half-range of measures on plots (@elt: O, auto-size)

Specifies the measure (X-axis on most plots) fwifye, (i.e. range away from the origin or UMEANS),
the maps, plots and graphs. This is in logitsesslUSCALE= is specified, in which case it must be
specified in the new units defined by USCALE=. Sé&é&LE= for instructions on customizing particular
tables.

Example 1: You want to see the category probalalityes in the range -3 to +3 logits:
MRANGE=3

Example 2: With UMEAN=500 and USCALE=100, you wém category probability curves to cover
a range from 250 to 750:
UMEAN=500 new item mean calibration
USCALE=100 value of 1 logit
MRANGE=250 to be plotted each way from UMEAN=

6.3.7 NAMLMP= id length for Tables 12, 16 (defauttalculated)
The id fields are truncated for Tables 12 and 16. The nangtH for maps variable, NAMLMP=, overrides
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the calculated truncation.

Example: The 9 characters including and followin@N\NE1= are the person”s Social Security
number, and are to be used as the person-id anaps.
NAMLMP=9

6.3.8 STEPT3=include step summary in Table 3 a@r(@efault: Y, in Table 3)
The step summary statistics appear, by default there is only one GROUP=, in Table 3. For gralpe
analysis this part of Table 3 can become long,hitvcase it can be moved to Table 21.

Example: Don't output partial credit step summaneBable 3. Move them to Table 21:
GROUPS=0 each item has own scale
STEPT3=N report scale statistics in Table 21

6.3.9 T1l#= number of items summarized by “#” syahln Table 1 (default: auto-size)

For ease in comparing the outputs from multiplesydorce consistent scaling by using MRANGE=, T1i=
and T1P#=. Choose T1i#= to be the largest numbé&ems summarized by one “#” from any of the
separate runs.

Example: In one run, the bottom of Table 1 stdias t
EACH "#"IN THE ITEM COLUMN IS 20 ITEMS
In another run: EACH "#" IN THE ITEM COLUMN IS 15 ITEMS
To make the runs visually comparable, specifybiljger value:
T1I#=20

6.3.10 T1P#= number of persons summarized by “#hdpl in Table 1 (default: auto-size)

For ease in comparing the outputs from multiplesydiorce consistent scaling by using MRANGE=, T1l#=
and T1P#=. Choose T1P#= to be the largest nunfheereons summarized by one “#” from any of the
separate runs.

Example: In one run, the bottom of Table 1 stdias t
EACH "#" IN THE PERSON COLUMN IS 250 PERSONS
In another run: EACH "#" IN THE PERSON COLUMN IS 300 PERSON
To make the runs visually comparable, specifybiljger value:
T1P#=300

6.3.11 ISORT= column within item name for alphabedi sort in Table 15 (default: 1)
Table 15 lists items alphabetically. By defauie wwhole item name is used. To sort starting oalamn
after the first item name column, specify ISORT=.

Example 1: The item name is entered in the spatiic file as sequence number, followed by
identification in column 6. Sort by identificatidor Table 15.
NI=4
TABLES=111111111111111111111111
ISORT=4
&END
0001 Addition Item
0002 Subtraction Item
0003 Multiplication item
0004 Division item
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sort column

END NAMES
Example 2: The item name contains several impodassifiers. Table 15 is required for each one:
TFILE=*
15---1 sort starts with column 1 of item name
15---6 sort starts with column 6
15---13 sort starts with column 13

- entered as place-holders, see TFILE=
*
&END
MCQU Geogrp 1995-0234
sort column
sort column
sort column

I
END NAMES

Example 3: A version of Table 15, sorted on iterm@acolumn 13, is to be specified on the DOS
command line or on the Extra Specifications li@mmas are used as separators, and “-”
as place-holders:

TFILE=* 15,-,-,-,13 *

6.3.12 PSORT= column within person name for alph&bal sort in Table 19 (default: 1)
Table 19 lists persons alphabetically. By defahi, whole person name is used. To sort starting o
column after the first person name column, spde8PRT=.

Example 1: The person name is entered in the datatérting in column 20. It is a 6-digit student
number followed by a blank and then gender ideatiion in column 8f the person
name Sort by gender identification for Table 19.

NAME1=20

NAMLEN=8 student number + gender
PSORT=8 alphabetical sort on gender
TABLES=111111111111111111111111

&END

I

END NAMES

XXXXXXXXXXXXXXXXXXX 123456 M 0010101101001002002110011
XXXXXXXXXXXXXXXXXXX229591 F 1102010020100100202010021

sort column
Example 2: The person name contains several imgariassifiers. Table 19 is needed for each one:
NAME1=14 Person name starts in column 14
ITEM1=24 Response start in column 24
TFILE=*
19---1 sort starts with column 1 of person name
19---8 sort starts with column 8 of person name
19---6 sort starts with column 6 of person name

- entered as place-holders, see TFILE=

*
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&END
I
END NAMES
XXXXXXXXXXXXX1234 M 12 0010101101001002010102110011
XXXXXXXXXXXXX2295 F 09 1102010020100100201002010021
sort column
sort column
sort column

Example 3: A version of Table 19, sorted on pensame column 6, is to be specified on the DOS
command line or on the Extra Specifications li@mmas are used as separators, and “-”
as place-holders:

TFILE=* 19,-,-,-,6 *

6.3.13 PRCOMP-= principal components analysis ofiteesiduals in Table 10 (default: N, no)
Principal components analysis of item-responseluess can help identify structure in the misfittpats
across items. Specifying principal componentsyaisbvith PRCOMP= automatically produces Table 10.
PRCOMP=S Analyze the standardized residuals, (eéderexpected)/(model standard error).

§ Simulation studies indicate that PRCOMP=S gives the most accurate reflection

of secondary dimensions in the items.
PRCOMP=R Analyze the raw score residuals, (obsereegected) for each observation.

PRCOMP=L Analyze the logit residuals, (observedpeeted)/(model variance).

PRCOMP=0 Analyze the observations themselves.

Example 1: Perform a Rasch analysis, and thenfdbere is any meaningful other dimensions in the
residuals:
PRCOMP=S Standardized residuals
Example 2: Analysis of the observations themsaksasore familiar to statisticians.
PRCOMP=0 Observations

6.4 Special-purpose output files
These output files are useful, if you want to awni analysis with other computer programs, such as
spreadsheet, graphing or statistical programs.

6.4.1 CSV=comma-separated values in output f#sfault: N, no)
To facilitate importing the IFILE=, ISFILE=, PFILE=SFILE= and XFILE= files into spreadsheet and
database programs, the fields can be separateahbyas, and the character values placed insidedrksn
CSV=N Use fixed field length format (the default)
CSV=Y or CSV=, Separate values by commas withadar fields in “ ” marks.
CSV=T Separate values by tab characters with ctearfelds in “ " marks.
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6.4.2 HLINES= heading lines in output files (def#uY, yes)
To facilitate importing the IFILE=, PFILE=, SFILEand XFILE= files into spreadsheet and database
programs, the heading lines can be omitted fronothput files.

HLINES=Y Include heading lines in the output dilghe default)

HLINES=N Omit heading lines.

6.4.3 IFILE= item output file (default: “”, no file)
IFILE=filename produces an output file containifg tinformation for each item. This file contains 4
heading lines (unless HLINES=N), followed by omelfor each item containing:

Columns:

Start End  Format Description

1 1 Al Blank or *;” if no responses or deleted figta= -2, -3)

2 6 15 1. The item sequence number (ENTRY)

7 14 F8.2 2. Item's calibration (rescaled by UMEANSCALE=, UDECIM) (MEASURE)

15 17 13 3. The item's status (STATUS)
1 = Estimated calibration
2 = Anchored (fixed) calibration
0 = Extreme minimum (estimated using EXTRSC=)
-1 = Extreme maximum (estimated using EXTRSC=)
-2 = No responses available for calibration
-3 = Deleted by user
18 23 16 4. The number of responses used in cahigréaCOUNT)
24 30 17 5. The raw score used in calibrating (SEPR
31 37 F7.2 6. Calibration's standard error (rescyeUSCALE=, UDECIM=) (ERROR)
38 44 F7.2 7. ltem mean square infit (IN.MSQ)
45 51 F7.2 8. lteminfit:
standardized (ZSTD), locally standardized (ZBMPlog-scaled (LOG)
52 58 F7.2 9. ltem mean square outfit (OUT.MS)
59 65 F7.2  10. Item outfit:
standardized (ZSTD), locally standardized (ZBMPlog-scaled (LOG)
66 72 F7.2  11. Item displacement (rescaled by USESAIUDECIM=) (DISPLACE)
73 79 F7.2 12. Item by test-score correlation:
point-biserial (PTBS) or point-measure (CORR)
80 80 1X 13. Blank
81 81 Al 14. Group to which item belongs (G)
82 82 1X 15. Blank
83 83 Al 16. Model used for analysis (R=Rating, 8x8ss, F=Failure) (M)
84 84 1X 17. Blank
85 114  A30 18. ltem name (NAME)

The format descriptors are:
In = Integer field width n columns
Fn.m = Numeric field, n columns wide including rinintegral places, a decimal point and m
decimal places
An = Alphabetic field, n columns wide
nX = n blank columns.

When CSV=Y, commas separate the values, which queezed together without spaces between.
Quotation marks surround the “ltem name”, e.g.,3142’Name”. When CSV=T, the commas are replaced
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by tab characters.

Example: You wish to write a file on disk called HM.CAL” containing the item statistics for use
in updating your item bank, with values separateddmmas:
IFILE=ITEM.CAL
Csv=y

6.4.4 PFILE= person output file (default: “ ", ndile)
PFILE=filename produces an output file containihg information for each person. This file contadns
heading lines (unless HLINES=N), followed by omelfor each person containing:

Columns:
Start End  Format Description
1 1 Al Blank or “;” if no responses or deleted figta= -2, -3)
2 6 15 1. The person sequence number (ENTRY)
7 14 F8.2 2. Person's measure (rescaled by UMEANWSCALE=, UDECIM=)

(MEASURE)
15 17 13 3. The person's status (STATUS)

1 = Estimated measure

2 = Anchored (fixed) measure

0 = Extreme minimum (estimated using EXTRSC=)

-1 = Extreme maximum (estimated using EXTRSC=)

-2 = No responses available for measure

-3 = Deleted by user
18 23 16 4. The number of responses used in meas{@OUNT)
24 30 17 5. The raw score used in measuring (SCORE)
31 37 F7.2 6. Measure's standard error (rescal&BSGALE, UDECIM) (ERROR)
38 44 F7.2 7. Person mean square infit (IN.MSQ)
45 51 F7.2 8. Person infit:

standardized (ZSTD), locally standardized (ZBMPlog-scaled (LOG)
52 58 F7.2 9. Person mean square outfit (OUT.MSQ)
59 65 F7.2  10. Person outfit:

standardized (ZSTD), locally standardized (ZBMPlog-scaled (LOG)
66 72 F7.2  11. Person displacement (rescaled byAUEE, UDECIM=) (DISPLACE)
73 79 F7.2 12. Person by test-score correlation:

point-biserial (PTBS) or point-measure (CORR)
80 80 1X 16. Blank
81 110 A30 17. Person name (NAME)

The format descriptors are:
In = Integer field width n columns
Fn.m = Numeric field, n columns wide including rinintegral places, a decimal point and m
decimal places
An = Alphabetic field, n columns wide
Nx = n blank columns.

When CSV=Y, commas separate the values with qootatiarks around the “Person name”. When
CSV=T, the commas are replaced by tab characters.

Example: You wish to write a file on disk calledT'SDENT.MES” containing the person statistics
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for import later into a student information datadas
PFILE=STUDENT.MES

6.4.5 RFILE= scored response file (default: “ ”,afile)
§ useful for reformatting data from a family of test forms, linked by a network of
common items, into a single common structure suitable for one step item banking.
If this parameter is specified in the control fléth RFILE=filename, a file is output which contaima
scored/keyed copy of the input data. This file banused as input for later analyses. Items ansbpsr
deleted by PDFILE= or the like are replaced by blaws or columns in the scored response file. filae
format is:
1. Person-id A30
2. Responses  one per item:
Al if largest scored response is less than waldq 9
A2 if largest scored response is more than 9.
The width of the responseist determined by XWIDE-=.

6.4.6 SFILE= step/category output file (default:”; no file)
If SFILE=filename is specified, a file is output whicmtains the item and category information needed for
anchoring steps. It has 4 heading lines (unledslBS=N), and has the format:

1. The item sequence number (16) (CATEGORY)

2. The category value (13) (STEP)

3. Step calibration (F7.2) (rescaled by USCALEAHFFICULTY)
If CSV=Y, these values are separated by commas.enWBSV=T, the commas are replaced by tab
characters.

6.4.7 ISFILE= item step output file (default: “ "no file)

ISFILE=filename produces an output file containthg step/category measure information for each.item
All measures are added to the corresponding itezaléoration and rescaled by USCALE and UDECIM.
This file contains 4 heading lines (unless HLINE$ANIllowed by one line for each item containing:

Columns:

Start End  Format Description

1 1 Al Blank or “;” if no responses or deleted figta= -2, -3)

2 6 15 1. The item sequence number (ENTRY)

7 11 15 2. The item's status (ST)
1 = Estimated calibration
2 = Anchored (fixed) calibration
0 = Extreme minimum (estimated using EXTRSC=)
-1 = Extreme maximum (estimated using EXTRSC=)
-2 = No responses available for calibration
-3 = Deleted by user

12 5 15 3. Number of active categories (MAX)

17 5 15 4. Lowest active category number (LOW)

22 29 F8.2 2. Measure for an expected score of(BP25)

The following fields are repeated for the remairicgve categories
30 34 15 4. Active category number (CAT)

35 39 15 4. Step number (STEP)

40 47 F8.2 2. Step calibration (MEASURE)

48 55 F8.2 6. Step calibration's standard erroRER)
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56 63 F8.2 2. Measure for an expected score ofjoaté 0.5 score points (AT-0.5)
64 71 F8.2 2. Measure for an expected score ofjoatescore points (ATSTEP)
72 79 F8.2 6. Measure at the Thurstone thresh¢#RESH)

Since the ISFILE= has the same number of categunes for every item, the repeated fields are filled out
with “0” for any further categories up to the mawim categories for any item.

The format descriptors are:
In = Integer field width n columns
Fn.m = Numeric field, n columns wide including rinintegral places, a decimal point and m
decimal places
An = Alphabetic field, n columns wide
When CSV=Y, commas separate the values with gootatiarks around the “ltem name”. When CSV=T,
the commas are replaced by tab characters.

Example: You wish to write a file on disk calledrfBMSTEP.FIL” containing the item statistics
reported in Table 2.2, for use in constructing yown tables:
ISFILE=ITEMSTEP.FIL

6.4.8 XFILE= analyzed response file (default: “ ho file)
8§ The size and significance of differential item functioning (item bias) can be
obtained by examination of this file.
If XFILE=filename is specified in the control filg file is output which enables a detailed analgsis
individual response anomalies. This file contairiseading lines (unless HLINES=N) followed by ome |
for each person-by-item response used in the d@gtimaEach line contains:
. Person number (17) (PERSON)
. Item number (I7) (ITEM)
. Original response value (after keying/scorifi)) (OBS)
. Observed response value (after recountinyY Q&D)
. Expected response value (F7.3) (EXPECT)
6. Modelled variance of observed values arobackpected value (F7.3) (VAR)
This is also the statistical information in tHeservation.
Square root(modelled variance) is the observatramv score standard deviation.
7. Standardized residual: (Observed - Expectqd@® root Variance (F7.3) (ZSCORE)
8. Score residual: (Observed - Expected) (FRESID)
If CSV=Y, these values are separated by commas.enWBSV=T, the commas are replaced by tab
characters.

1
2
3
4
5
6

This file enables a detailed analysis of individuesponse anomalies. The response residual can be
analyzed in three forms:

1) in response-level score units, from [(obsenades - expected value)].

2) in logits, from [(observed value - expected epvariance].

3) in standard units, [(observed value - expectdde)/(square root of variance)).

Example: You wish to write a file on disk called YATA.XF" containing response-level
information for use in examining particularly resge patterns:
XFILE=MYDATA.XF

6.4.9 GRFILE= probability curve coordinate outptite (default: “”, no file)
If GRFILE=filename is specified, Table 21 is produced arittasf output which contains a list of measures
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(x-axis coordinates) and corresponding expectedescand category probabilities (y-axis coordinates)
enable you to use your own plotting program to poedplots like those in Table 21. This file consai

1. The rating scale table sub-heading number ftigtches Table 21.

2. The measure (F7.2) (rescaled by USCALE=)

3. Expected score (F7.2)

4. Probability of observing lowest category (F7.2

5 etc. Probability of observing higher catego(f€s.2).

If CSV=Y, values are separated by commas. When=IJ$Values are separated by tab characters.

Example: You wish to write a file on disk called "MYDATBR" containing x- and y-coordinates for
plotting your own category response curves.
GRFILE=EMYDATA.GR

6.4.10 Automating file selection
Assigning similar names to similar disk files canautomated using DOS commands.

For example, suppose you want to analyze your filataand always have your output file have suffix
“.OUT", the PFILE have suffix “.PF” and the IFILE haseffix “.IF”. Key in your control file and dataag
“ANAL1", omitting PFILE= and IFILE= control varialgls. Then key in the following DOS Batch file,
called, say, MYBATCH.BAT, using EDIT or your wordqzessor, saving the file as an ASCII or DOS text
file:

REM the MYBATCH.BAT batch file to automateBSTEPS
BIGSTEPS %1 %1.0UT PFILE=%1.PF IFILE=%1.IF

To execute this, type at the DOS prompt:
C:>MYBATCH ANAL1 (PresEnter Key)
This outputs the tables in ANAL1.OUT, PFILE= in ANAPF and IFILE= in ANALL1.IF.

You can also edit the files BIGBATCH.BAT or WINBATCBAT. These can be executed from the DOS
prompt or from their Windows icons.

6.5 Supplemental control files

6.5.1 SPFILE= supplementary control file (default.”, no file)

There is often a set of control instructions tham yvish to make a permanent or temporary part efyev
control file. Such files can be specified with SPELBVultiple SPFILE= specifications can be included
one control file. Supplemental files called witAFSLE= can also include SPFILE= specifications.

Example 1: The analyst has a standard set of cgemee criteria and other control instructions to
include in every control file.
a) Enter these into a standard DOS TEXT/ASGH, f.g, SUPPL.CON
The analyst's SUPPL.CON contains:
LCONV=.01
ITEM=TASK
PERSON=CLIENT
TABLES=101110011

b) Specify this supplemental file in the main tcohfile, say, MAIN.CON
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&INST

TITLE='NEW YORK CLIENTS'
SPFILE=SUPPL.CON
ITEM1=37

NI=100

Example 2: The analyst has a set of control insoms that are used only for the final run. Thase
coded in a separate DOS TEXT file called FINAL.SPC
C:>BIGSTEPS CONTROL.FIL OUTPUT.FIL SPFILE=FINALPE

Example 3: Keyn=is a particularly useful applioatof SPFILE=.
Put the KEY1= instruction for each test form ;@ own DOS TEXT file, then reference
that file rather than including the key directlytire control file.

Here is FORMA.KEY:
NI=23
CODES=ABCD
KEY1=ABCDDADBCDADDABBCAADBBA

Here is the control file:
&INST
TITLE='FORM A READING RASCH ANALYSIS'
ITEM1=20
SPFILE=FORMA.KEY
TABLES=111011011
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7. THE ITERATION SCREEN

While BIGSTEPS is running, information about thelgsis is displayed on the screen. Here is an example
based on the “Liking for Science” data. The analy&s initiated with:

C:>BIGSTEPS SF.DAT SF.OUT(Enter)

The {======| " is a horizontal bar-chart which moves from lajtright to show progress through the
work file during each phase of the analysis.

The screen display includes:
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For details of the numbers, see the descriptimutgut Tables 0, 3, 10 and 14.
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8. INTERPRETING OUTPUT TABLES

The statistics reported and labeled in the tablesnéended to be self-explanatory (or more detail83dz
andRSA. Some of the terms are explained here.

Note: The tables shown here are examplethe results of one an actual analysis.
Table 0 is the last Table printed, see p. 108.

8.1 Table 1.1 Distribution map

(controlled by MRANGE=, ITEM=, PERSON=, MAXPAG=))
These tables show the distribution of the persons and it€hesvariable is laid out vertically with the most
able persons, and most difficult items at the top.

3+4"  41-1(=15 ;21"(2"J 7 9 K ;15< % 9A 88,
), &<&14; *32; 3(34.D"%A ) &<&14; *32; 23"=; )

76 PUPILS 25 ACTS Number of persons in data fie géems in NI= specification.
ANALYZED: 74 PUPILS 25 ACTS 3 CATEGSNumber ofrpens, items and categories that with non-
extreme scores.

v2.67 BIGSTEPS version number.
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In Table 1, each person or item is indicated bydnor, when there are too many “X’s to display one
line, several persons or items are represented ‘¥y. aThe left-hand column locates the personigbil
measures along the variable. For dichotomoussitéhe right-hand column locates the item diffigult
calibrations along the variable. Look for an eggnead of items along the variable (the Y-axishwio
gaps, indicating poorly defined or tested regiohghe variable. The persons often show a normal
distribution. Good tests usually have the itemgetied (lined up with) the persons.

For rating scales, each item is shown three tinh@eghe center item column, each item is placed at inme
calibration, i. e., this is the location of the werof the rating scale - the location at whichngeiatings in
the top and bottom category are equally probabiethe left-hand item column, the item is showrihet
ability level corresponding to a probability of db exceeding (or being rated in) the bottom rasiogle
category. In the right-hand item column, the item is shawthe ability level corresponding to a probability
of .5 of being rated in (or falling below) the togting scale category. Dichotomous items, “D”, dnawnly
one location.
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Observe that the top pupil (left column) is welbab the top category of the most difficult act itémght-
most column), but that all pupils are above the dafegory of the easiest item (bottom X in rightsino
column). “Above” means with greater than 50% chaofoexceeding.

8.2 Tables 1.0, 1.2, 1.3, 12 and 16 Distributrmoaps

(controlled by MRANGE=, MAXPAG=, NAMLMP=)
In Table 12, the item names are shown locatedeat talibrations, along with the person distribatio
Table 1.2 is printed if the item map can be squdézd one page. In Table 16, the person names are
shown with an item distribution. Table 1.3 is peihtif the person map can be squeezed into one ghge.
person and item maps can be squeezed into one Palgle, 1.0 is printed. You can use NAMLMP= to
control the number of characters of each name teghofQSMSQ” summarize the distributions. An “M”
marker represents the location of the mean meas@emarkers are placed one standard deviatiornyawa
from the mean. “Q” markers are placed two standaxdations away.
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8 Look for the hierarchy of item names to spell out a meaningful construct from
easiest at the bottom to hardest at the top.

KIDS MAP OF TAPS
120 +

X | FIND BOTTLES AND CAN
110 X +

QIQ WATCH A RAT

100 X +

X |
20 XXX +

XXX | LOOK IN SIDEWALK CRA WATCH BUGS

80  XXXXX S+S WATCH GRASS CHANGE
XXX |
70 XXXX +

XXXXX | LEARN WEED NAMES ~ WATCH ANIMAL MOVE
60 XXXXX + MAKE A MAP
XXX M| LOOK AT PICTURES OF LOOK U P STRANGE ANIM TALK W/FRIENDS ABOUT
50 XXXXXXXXXXXX +M READ BOOKS ON PLANTS
XXXXX | FIND OUT WHAT ANIMAL WATCH WHAT ANIMALS E
40 XXXX + FIND OUT WHAT FLOWER WATCH BIRDS

XXXXXXXX S| READ ANIMAL STORIES
E

8.3 Table 2 Most probable response, expectedescinurstone threshold plots
(controlled by MRANGE=, CATREF=, CURVES=)
§ Each plot answers a different question:
What category is most likely? The maximum probability (mode) plot.
What is the average or expected category value? The expected score (mean) plot.
What part of the variable corresponds to the category? The Thurstone (median) plot.

The left-side of this table lists the items in dwsting order of difficulty. Anchored items areirated by
an * between the sequence number and name. #A&yartcategory can be used as the reference for
sorting the items by specifying the CATREF= vaeab

Across the bottom is the logit (or rescaled) schléhe variable with the distribution of the persailities
shown beneath it. An “M” marker represents theafmn of the mean person ability. “S” markers are
placed one standard deviation away from the m&hmarkers are placed two standard deviations away

The “Most Probable Response” Table, selected WliRZES=001, answers the question “which category
is a person of a particular measure most likelghmose?” This is the most likely category with eththe
persons of logit (or rescaled) ability shown beloould respond to the item shown on the left. Tiwado
the extreme left is all “0”; the area to the exteeright is at the top category. Each category rain
shown to the left of its modal area. If a categergiot shown, it is never a most likely responda. item
with an extreme, perfect or zero, score is nottyfrestimable, and is omitted here. Blank lineswesed to
indicate large gaps between items along the variabl

This table presents in one picture the results of this asatya form suitable for inference. We can predict
for people of any particular ability measure whedponses they would probably make. “M” depicts an
“average” person. The left “Q” a low performerhelright “Q” a high performer. Look straight uforfn
those letters to read off the expected respongegsto

Page 90 A User's Guide to BIGSTEPS



5; &5+3+4" "&5("A 5% I+ ™( “U3% "1t 72K
<1m *

*11(% +5 4"
3 2# +<=;
9 455- 1(;1%"
) 32#3(134
) 32# #3 3
0 E E
32#+1%
41;"( 5+1
=5 5 <<
9=55(&12(12

In the “Expected Score” Table, the default or gel@avith CURVES=010, answers the question “what is
the average rating that we expect to observerdmsgms of a particular measure?” This rating mfion

is expressed in terms of expected scores (witlat‘the half-score points). Extreme scores areddcat
expected scores .25 score points away from theregs.
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The “Thurstone Threshold” Table, selected with CUES#001, answers the question “whereabouts in the
category ordering is a person of a particular meakcated?” This information is expressed in teoh
Thurstone thresholds (the point at which the proibabf scoring in or above the category is .5).

#<;5(" #"# 54%A "%13(
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8.4 Table 3 Summary statistics
8.4.1 Summaries of persons and items

(controlled by STBIAS=, REALSE=, UMEAN=, USCALE=)
This table summarizes the person, item and step informaigineme scores (zero and perfect scores) have
no exact measure under Rasch model conditiond)esoare dropped from the main summary statistics.
Using a Bayesian technique, however, reasonablesuresa are reported for each extreme score, see
EXTRSC=. Totals including extreme scores are sdported, but are necessarily less inferentialgyse
than those totals only for non-extreme scores.
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For valid observations used in the estimation,

SCORE is the raw score (number of correct resppnses

COUNT is the number of responses made.

MEASURE is the estimated measure (for personsaldsration (for items).
ERROR is the standard error of the estimate.

INFIT is an information-weighted fit statistic, vdfi is more sensitive to unexpected behavior affgcti
responses to items near the person's ability level.
MNSQ is the mean-square infit statistic with extpgon 1. Values substantially below 1 indicate
dependency in your data; values substantially ahomdicate noise.
ZSTD is the infit mean-square fit statistic standiiged to approximate a theoretical mean 0 and

Page 92 A User's Guide to BIGSTEPS



variance 1 distribution. When LOCAL=Y, then EMP s$hown, indicating a local {0,1}
standardization. When LOCAL=L, then LOG is shown, and tharlthms of the mean-squares are
reported.

OUTFIT is an outlier-sensitive fit statistic, masensitive to unexpected behavior by persons orsifem
from the person's ability level.
MNSQ is the mean-square outfit statistic, with extption 1. Values substantially less than 1
indicate dependency in your data; values substgngieeater than 1 indicate the presence of
unexpected outliers.
ZSTD is the outfit mean-square fit statistic semdized to approximate a theoretical mean 0 and
variance 1 distribution. When LOCAL=Y, then EMP s$hown, indicating a local {0,1}
standardization. When LOCAL=L, then LOG is shown, and tharlthms of the mean-squares are
reported.

RMSE is the root mean square standard error comhjower the persons or over the items.
MODEL RMSE is computed on the basis that the data fit the lirenaib that all misfit in the data is
merely a reflection of the stochastic nature ofrireel. This is a “best case” reliability, which
reports an upper limit to the reliability of meassibased on this set of items for this sample.
REAL RMSE is computed on the basis that misfithe data is due to departures in the data from
model specifications. This is a “worst case” ttgliy, which reports a lower limit to the reliability
of measures based on this set of items for thipkam

ADJ.S.D. is the standard deviation of the estimates subtracting from their observed varianceetrer
variance attributable to their standard errors esurement.

(ADJ.S.D.)"= (S.D. of MEASURE)” - (RMSE)”
The ADJ.S.D. is an estimate of the “true” standdeuliation from which the bias caused by measurement
error has been removed.

PERSON (or ITEM) SEP is the ratio of the ADJ.S.D. to RMSE. atiges a ratio measure of separation in
RMSE units, which is easier to interpret than #l&bility correlation.

PERSON (or ITEM) SEP REL. is a separation relighilequivalent to KR-20, Cronbach Alpha, and the
Generalizability Coefficient. The relationshipween separation SEP and reliability REL is

REL = SEP"/(1+SEP”)
or SEP = (REL/(1-REL))

S.E. OF MEAN is the standard error of the mearefderson (or item) sample.

WITH 1 EXTREME KIDS = 75 KIDS

MEAN is the mean of the measures including meastwaresponding to extreme scores

S.D. is the standard deviation of those measures.
The separation and reliability computations areeadgpd, but including any elements with extreme
measures. Since the measures for extreme scerés@iecise, these statistics are often lower thain
non-extreme equivalents. Conventional computadioa reliability coefficient (KR-20, Cronbach Alpha
includes persons with extreme scores. The PERSENREL. of this second analysis is the conventional
reliability, and is usually between the MODEL an@/R. values, closer to the MODEL.

8.4.2 Summary of rating scale steps
(controlled by STEPT3=, STKEEP=)
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a) For dichotomies,
< 3.5! "3:<"% ; "&;

+ + +
| 23"=5.;"& 5+" ?"% | 32="1('1 5< 1 |
| 43+"4 ?34<" 25<( | "3<" GF (F |
+ + +
| ) 9 |
| | : |
+ + +

CATEGORY LABEL is the number of the category in yaiata set after scoring/keying.

STEP VALUE is the number of the step which the gaitg represents after the scale categories have bee
ordinally recounted from the lowest observed catggo

OBSERVED COUNT is the count of occurrences of taiiegory used in the estimation.

AVGE MEASURE is the average of the measures that wedelled to produce the responses observed in
the category. The average measure is expectegrease with category value. Disordering is maiked

Gk

INFIT MNSQ is the average of the INFIT mean-squaassociated with the responses in each category.
The expected values for all categories are 1.0.

OUTFIT MNSQ is the average of the OUTFIT mean-sgsaassociated with the responses in each
category. The expected values for all categoniesl&d. This statistic is sensitive to grosslyxyeeted
responses.

RESIDUL (when shown) is the residual differencewssin the observed and expected counts of
observations in the category. Only showdif0. Indicates lack of convergence, step anchpangparge
data set.

b) For rating scales, the step calibration talsks:i
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DIFFICULTY ADDED TO MEASURES, is shown when theiraf scale applies to only one item, e.g.,
when GROUPS=0. Then all measures in these tatdexdfusted by the estimated item difficulty.

CATEGORY LABEL, the number of the category in yalata set after scoring/keying.
OBSERVED COUNT, the count of occurrences of thiegary used in the estimation.

AVERAGE MEASURE is the empirical average of the swas that were modelled to produce the
responses that were observed in the category, (Bs,- D)/ 1 for all observations in a category. The
average measure is expected to increase with cgtegloe. Disordering is marked by “*”.

AVERAGE EXP. MEASURE is the expected (optimum) \ealof the average measure for these data.
Compare this with AVERAGE MEASURE to discover theaunt of discrepancy in the data.

COHERENCE EXP% is the percentage of all observatishose expectations fell in this category that
were actually observed in this category, i.e., EXB%Observations in cat. with expectations also in
cat.)/(all expectationsin cat.). This indicates to what extent measwasesponding to this category
predict ratings in it. 100% is optimum. Less &% is inferential insecure.

COHERENCE OBS% is the percentage of all observatiorthis category whose expectations are also in
this category, i.e., OBS% = (Observations in cdth wxpectations also in cat.)/(albservationsin cat.).
This indicates to what extent ratings in this catggneasures corresponding to it. 100% is optimluess
than 50% is inferential insecure.

INFIT MNSQ is the average of the INFIT mean-squaassociated with the responses in each category.
The expected values for all categories are 1.0gh Hifit signals this category was chosen whenhyear
categories were expected.

OUTFIT MNSQ is the average of the OUTFIT mean-sgsiaassociated with the responses in each
category. The expected values for all categoried ®. High outfit mean-square signals that ¢aiggory
was observed when a far-away category choices exgrected.

STEP CALIBRATN, the calibrated difficulty of thigep (the transition from the category below to this
category) relative to the prior step. The botteep $r1as no prior step, and so that the difficidtgiown as
NONE. The step calibration is expected to increetie category value. Disordering is marked by.**”

STEP MEASURE, the calibrated difficulty of this gtadjusted for item difficulty. The bottom stepsh
prior step, and so that the difficulty is shownNONE. The step measure is expected to increase wit
category value. Disordering is marked by “*".

STEP S.E. is an approximate standard error oftépedsfficulty.

SCORE-TO-MEASURE

AT CAT is the measure (on an item of O logit diffity) corresponding to an expected score equaido t
category label, which, for the rating scale moidelyhere this category has the highest probability.

0 is printed where the matching calibration ifinite. The value shown corresponds to the measure
.25 score points (or LOWADJ= and HIADJ=) away frtra extreme.

--ZONE-- is the range of measures from an expestede from “ score-point below to the category to “
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score-point above it. Measures in this range (oitean of O difficulty) are expected to be observed
average, with the category value.

THURSTONE THRESHOLD gives the location of mediarohabilities. At these calibrations, the
probability of observing the categories below eguhk probability of observing the categories equal
above. The Thurstone threshold is the point ovéiniable at which the category interval begins.

CATEG RESIDUL (when shown) is the category residubé difference between the observed and
expected counts of observations in the categomly €hown if >=1.0. Indicates lack of convergerstep
anchoring, or large data set.

8.5 Tables4.1,5.1 and 8.1, 9.1 Fit plots
(controlled by FRANGE=, LOCAL=, OUTFIT=)
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These tables are plots of the standardized fissts, INFIT or OUTFIT, against the parameterrestes.
INFIT is a standardized information-weighted meguase statistic, which is more sensitive to unetquec
behavior affecting responses to items near theoparsbility level. OUTFIT is a standardized crtli
sensitive mean square fit statistic, more sensiovenexpected behavior by persons on items fan fiee
person's ability level. The standardization israpjmate. Its success depends on the distribution
persons and items. Consequently, the verticalisxasly a guide and should not be interpretedigidly.
The NORMAL= variable controls the standardizatiostinod used.

Letters on the plot indicate the misfitting persmnitems. Numbers indicate non-extreme fit or iplét
references. The letters appear on Tables 6, 17191®r persons, and Tables 10, 13, 14, 15 fardte

8.6 Tables 5.2 and 9.2 Fit plots
If both infit and outfit plots are requested, then a plaiwdfit against infit is also produced to assigtwihe
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identification of the different patterns of obsdiwas they diagnose. For interpretation of fitistecs, see
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8.7 Tables 6.1, 10.1, 13.1, 14.1, 15.1, 17.1,,1811 Person and item statistics

(controlled by USCALE=, UMEAN=, UDECIM=, LOCAL=SORT=, PSORT=)
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NUM is the sequence number of the person, or itamgour data, and is the reference number used for
deletion or anchoring.

NAME is the item name or person-id.

SCORE is the raw score corresponding to the paeimet

COUNT is the number of valid data points.

MEASURE is the estimate for the parameter. If Hoere is extreme, a value is estimated, but as
MAXIMUM (perfect score) or MINIMUM (zero score). ®Nmeasure is reported if the element is
DROPPED (no valid observations remaining) or DELBT{¢ou deleted the person or item).

8 If unexpected results are reported, check whether TARGET= or CUTLO= or
CUTHI= are specified.

ERROR is the standard error of the estimate. Ronh@ed values, an “A” is shown on the listing &imel
error reported is that which would have been obthifithe value had been estimated.

INFIT is a standardized information-weighted meguase statistic, which is more sensitive to unetquec
behavior affecting responses to items near theperability level.
MNSQ is the mean-square infit statistic, with eotpgon 1. Values substantially less than 1
indicate dependency in your data; values substiyrgizater than 1 indicate noise. See p. 113.
ZSTD is the infit mean-square fit statistic standiiged to approximate a theoretical mean 0 and
variance 1 distribution. When LOCAL=Y, then EMP s$hown, indicating a local {0,1}
standardization. When LOCAL=LOG, then LOG is shown, andatperithms of the mean-squares
are reported.

OUTFIT is a standardized outlier-sensitive mearasg|tit statistic, more sensitive to unexpectecalin
by persons on items far from the person's abditel.
MNSQ is the mean-square outfit statistic, with extption 1. Values substantially less than 1
indicate dependency in your data; values substgngieeater than 1 indicate the presence of
unexpected outliers. See p. 113.
ZSTD is the infit mean-square fit statistic standiiged to approximate a theoretical mean 0 and
variance 1 distribution. When LOCAL=Y, then EMP s&hown, indicating a local {0,1}
standardization. When LOCAL=L, then LOG is shown, and tharlthms of the mean-squares are
reported.

PTBIS is the point-biserial correlation,g between the individual item (or person) respdiseres” and
the total person (or item) test score (less thévithaal response “scores”). Extreme scores are
omitted from the computation. Negative valuesitiems often indicate mis-scoring, or rating scale
items with reversed direction. Letters indicating itlentity of persons or items appearing on the fit
plots appear under PTBIS. For adaptive tests,anear zero is expected.

The formula for this product-moment correlatioeficient is:
Lo xex)y-y)
pois — 2 — 2
J x-x) (y-y)

where x = observation for this item (or person), y = totalesfay persoromitting this item (or for
item omitting this person).

Conventional computation ofyk includes persons with extreme scores. Theselatore can be
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obtained by forcing observations for extreme messsunto the analysis. The procedure is:

1) Perform a standard analysis but specify PFlabg: IFILE=.

2) Perform a second analysis setting PAFILE= to the nartree d?FILE= of the first analysis,
and IAFILE= to the name of the IFILE=. The PTBIS this second analysis is the
conventional g5, which includes extreme scores.

RPM is reported instead of PTBIS when PTBIS=N oBFSERPM is specified. RPM is the point-measure
correlation, §, It is computed in the same way as the poineliag except that Rasch measures
replace total scores. Since the point-biserial losesaing in the presence of missing dajaisr
always reported when CUTLO= or CUTHI= are specified

DISPLACE approximates the displacement of the eggnaway from the statistically better value which
would result from the best fit of your data to tmedel. Only meaningfully large values are
displayed. They indicate lack of convergencehergresence of anchored or targeted values. The
best fit value can be approximated bglding the displacement to the reported measure or
calibration.

8.7.1 Tables 6.1, 10.1 Person and item fit sebect
(controlled by FITI=, FITP=)
These tables list the person measures and itebratadins in fit order.

Report measure in Tables 6 and 10, if any of:
Statistic Less than Greater than
standardized INFIT -(FITP or FITI) FITP or FITI
standardized OUTFIT -(FITP or FITI) FITP or FITI
mean-square INFIT 1- (FITP or FITI)/10 1 + (FITPFSTI)/20
mean-square OUTFIT 1 - (FITP or FITI)/10 1 + (FIaiPFITI)/10
point-biserial correlation negative

To include every person, specify FITP=0. For evty, FITI=0. Tables 6 and 10 are sorted by Qulijt
default, or Infit if OUTFIT=N.

8.8 Tables 6.2, 10.2, 13.2, 14.2, 15.2, 17.2,,18@2 Person and item statistics
(controlled by USCALE=, UMEAN=, UDECIM=, LOCAL=)
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The fit information is shown in graphical formatda the eye in identifying patterns and outliefhe fit
bars are positioned by default at 0.7 and 1.3.y Tiney be repositioned using TFILE=.

8.9 Tables 10.3, 13.3, 14.3, 15.3 Item optiomirencies

(controlled by DISTRT=Y)
ITEM OPTION FREQUENCIES are output if DISTRT=Y. &%$e show occurrences of each of the valid
CODES=, and also of MISSING= in the input data file. Countegonses forming part of extreme scores
are included. Only items included in the correspamdhain table are listed.
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NUM is the item sequence number.
The letter next to the sequence number is usekeoiit plots.
NONMISS is the number of non-missing responselisoitem.
MISSING is the number of missing (not in CODES-gpenses.
R% is the percent of all responses that are missing
SCR is the scored value of the response. ** mepwsed for estimation purposes.

00 is a code from the CODES= variable above thatooiusuch responses.

% gives the percent of all non-missing responsastiie count represents.

SCR gives the score value of the code.

8.10 Tables 6, 10 Unexpected Responses

8.10.1 Tables 6.4, 10.4 Most Misfitting Respo&tengs

These tables display the unexpected responseseimmust misfitting response strings in a Guttman
scalogram format.
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The items (or persons) are ordered by descendiran+sguare misfit. Each column corresponds to a
person. The entry numbers are printed verticallipe responses are ordered so that the highesttegpe

responses are to the left (high), the lowest to right (low). The category values of unexpected
observations are shown. Expected values (withdataized residuals less than |2]|) are shown by “.".
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Missing values, if any, are left blank.

8.10.2 Tables 6.5, 10.5 Unexpected observations

These tables display the unexpected responsestim&uscalogram format. The Guttman Scalogram of
unexpected responses shows the persons and itemshesimost unexpected data points (those with the
largest standardized residuals) arranged by measuek that the high value observations are exgente
the top-left of the data matrix, near the “hightidathe low values are expected in the bottom ofrib#ix,
near the “low”. The category values of unexpeatbdervations are shown. Expected values (with
standardized residuals less than |2]) are showr. bylissing values, if any, are left blank.
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8.11 Table 10 Item Dependency Diagnosis
8.11.1 Table 10.6 Largest Residual Correlations for Items
This Table shows items that may be locally dependent. Specify PRCOMP=Rofresiduals) or
PRCOMP=S (for standardized residuals) or PRCOMP-=L (for logit resicioatdjtain this Table.
Residuals are those parts of the data not explained by the Rasch model. Highaooktasiduals for
two items indicates that they may not be locally independent, either because thestelspime feature
of each other or because they both incorporate some other shared dimension. LettelsetCrélate
items to misfit plots and reports.

43 =", 45=1 ";1%<34 25 "43 15(;

<"% 51%"( 1. %"&"(%"( 32;

E ":1%<4E "( . E"( . E

E25 "A4(E(< +" 32 E(<+" 32 E

E : : E

E ), E2 32#+<= E3 32# 33 E

E ,E1 =5 =3%" E= 8=55 D55 E

E ®E "3% +55-; 5(3(1 34; E 11(% #'"3(134417" E
E **E =55«<'< E!' 9=55( &12(12 E
E *E "3% +55-;5(3(134;E * "3% 3(134;51"; E
E *E- 32#=3;;2#3(=" E2 32# +<=; E

E *E "3% +55-; 5(3(1 34, EC 3 2# +1% 3-"("; E
E *EB 41;"(5+1%;1(= E= 8=55 D55 E
E : : E

E )E "3% +55-; 5(3(134;E3  32# 33 E

8.11.2 Table 10.7 Principal Components Analysis of Residuals

This Table decomposes the matrix of item correlations based on residuals to plesgible other
factors (dimensions) that may be affecting response patterns. Specify FRGQIM=R or =L to obtain
this Table.
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The first factor (dimension) is that reported in Table 1 as the Rasch dimensioduaReare those parts
of the observations not explained by the Rasch dimension. According to Rasch specifitesens
should be random and show no structure. The principal components analysis detects latsipatter
inter-item correlations based on residuals or their transformations. L'‘&tef¥’, etc. relate items to
misfit plots and reports.
& 1(21&34 25 &5("( 3(34.;1; 5!
45=1 ";1%<34 25 "43 15(;!5 32;

E E E 1('1 5<11E"( . E
E!32 5 E453%1(=E "3;<" (;F (;F E(<+" 32 E

E : : E

E E 9E 8E3 32#3 3 E

E E 9E )8 9 E2 32#+< =; E

E E )E , , E+ *11(% +5 4" 3(% 23(; E
E E : : E

E E E *)9 MEB 41;"( 5+1%;1(= E
E E E , 8E1L =5-=3 %"( E

E : : E

E E *E 9 9 *EC 32#+1 % 3-"("; E

E E : : E

E E )E 8 9 )E" 84"3(" "% (3" E

E E E 9 )*E  455-3 &12<";51&43(; E

8.11.3 Table 10.8, 9 Principal Components Plots of Item Loadings

These plots show the factor structure by plotting the linearfzet€r 2 loading on each factor against
the item calibration. A random pattern with few high loadings is expected. L&tef§’, etc. relate
items to misfit plots and reports. In this example, based doRBelata, the second factor reflects
idiosyncratic choice of the hard-to-like items (A-H).

& 1(21&34 25 &5("(; J45=1 ";1%<34K 1;11 1325 &45
E E E
I E E 3 E
3 9: E 2 :
2 E E + E
): E :
5 E E % E
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E E $ E
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E
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3 OE
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1 I = E
( 4 E
= E
B1C E
* E
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8.12 Tables 7 and 11 Misfitting responses

(controlled by FITI=, FITP=)
These tables show the persons or items for which the standardized outfit (or infit,T3:=N) statistic
is greater than the misfit criterion (FITP= or FITI=). Persons or itemBsied in descending order of
misfit. The response codes are listed in their sequence order in your data filesidineseare
standardized response score residuals, which have a modelled expectation of 0, andeaofakia
Negative residuals indicate that the observed response was less corfectréing scales, lower down
the scale) than expected. The printed standardized residual is truncated, not roundeds scthal i
value is at least as extreme as that shown. Standardized residuals betweleh ateanot printed. “X”
indicates that the item (or person) obtained an extreme score. “M” indicatssiagmesponse.

3+4"51&8554.11 1(=1"; J&";5(;1("( . 5 %" K
<+ - (3" - &5115( - "< - 1('1 JD; %K 5< 11 - 111 57

32#3 3 *9 3 9
“&5(G'A A
D ";1%<34A

"&5('A A
D "1%<34A

*11(% +5 4"; 3(% 23(; * +
“&5(G'A A
D ";1%<34A

8.13 Table 20 Complete score-to-measure tablesshaf all items

A measure and standard error is estimated for guesgible score on a test composed of all non+metre
items included in the analysis. The measures sporeling to extreme scores (all items right, orteihs
wrong) are marked by “E” and estimated using th@ BXC= criterion. A graph of the score to measure
conversion is also reported. *' indicates the converaiu, +' the one S.E. confidence interval. Since the
'S' and 'F' models specify that not all item levete encountered, measures complete tests are only
approximated here. In the Table of Measures onpBamTest:

SCOREraw score on a complete test containingablirated items.
MEASURE measure corresponding to score.
S.E. standard error of the measure.

3+4" 5l "3;<"; 5(25 &4""

+ + + + +
| 125" "3;< | 125" "3;< | 25" "3;< | 125" "3;< |
+ + + + +
| * | ) | 8 | 8 8 |
| D) [ D 9 | 8 98 | 89 |
| 9 | 9, | 99 | *9" ) |
| ) [ ) 8 | 98 | |
+ + + + +
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The columns in the Table of Sample Norms and Fretjes are:
Measures on the Complete Test:

SCOREraw score on a complete test containingablirated items.

MEASURE measure corresponding to score.

S.E. standard error of the measure.

Statistics for this sample:

NORMED measures linearly rescaled so that the rpesson measurfer this sampleis 500 and the
sample measure standard deviation is 100.

S.E. standard error of the normed measure.

FREQUENCY count of sample with measures at or (feamissing data) the complete test measure

% percentage of sample included in FREQUENCY.

CUM.FREQ. count of sample with measures near avbéie test measure, the cumulative frequency.

% percentage of sample include in CUM. FREQ.

PERCENTILE mid-range percentage of sample belovdsiemeasure, constrained to the range 1-99.
8.14 Table 20.3 Complete score-to-calibration &afr tests based on whole sample

This Table, which must be selected explicitly witRILE=, shows an estimated item calibration for all
possible rates of success by persons, i.e., thedifficulty corresponding to every observaplealuefor
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the entire sample. To select this Table, enteryiato control file:

TFILE=*
20.3
*
3+4"511" "3;< " 5( 25 &4" 384"
I5=5<€QQ 5%"4QQ 32 (<+'A 3 24 +1 %;
E;25" "3;<" ;" E;25" "3<" :"E 25" "3<" " E
E : E
E 9)" 9E * 8 E * E
E y) E * 9 E * E
E ) )E * 9 E E
E JE* ) E E

8.15 Table 21 Probability curves

(controlled by MRANGE=, CURVES=)
The probability of each response is shown acrassmbasurement continuum. The measure to be used fo
determining the probability of any particular respe is the difference between the measure of tisope
and the calibration of the item. For dichotomies, onlg curve is shown plotting the probability of scoring
a “1” (correct), and also of scoring a “0” (incastefor any measure relative to item difficultyorFS' and
'F' models these curves are approximations.

%12#5 5 5<; 2< ?";

& ++ + + + + Fommeeeee- ++

+ +
5 | [
+ 9 + +
3 | [
+ ., + +
1 | I} |
4 + +
1 | [

+ +

| |

+ +

++ + + + + Fommeeeee- ++

& ;5(R1(x;S 1" "3<"

When there are more than two categories, the pildbadf each category is shown. For scales witleé

or more categories, two further graphs can be draWime second graph depicts the expected score.ogiv
The vertical “*” characters correspond to integepexted scores, and the “|” characters correspohdlt-
score point expected scores. For the purposedarence, measures in the zone on the x-axis betWee
and '|' correspond, on average, to the rating givethe 'y' axis, '1'. Similarly ratings on the@xis can be
thought of as corresponding to measures in thehmmatzone on the x-axis. The degree to which #ta d
support this is given by the COHERENCE statistic§able 3.
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The third graph is of the zone curves which in&idgae probability of an item score at or below steged
category for any particular difference between gemrmeasure and item calibration. The area toetef

the “0” ogive corresponds to “0”. The right-mosea corresponds to the highest category. The P=0.5
intercepts are the Thurstone “thresholds”.
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8.16 Table 22.1 Sorted observed data matrix (sgpelm)

The observations are printed in order of personitml measures, with most able persons listed finst
easiest items printed on the left. This scalogsmws the extent to which a Guttman pattern is
approximated.

=< 3(;2345=3 5! "&5("A

&"i5( | 1"
|
|98 * ), *8)9 *
+
+

) +

* +
+

1* +
+
+
| 8)9 *
[98 * ) %

8.17 Table 22.2 Guttman scalogram of zoned responses.

The scalogram is that of Table 22.1, but with each observation marked as to whethirihs with its
expectation or not. Observations within 0.5 rating points of their expectation are deemedttelye
expected categories, and are reported with their category values, e.g., "1, Theske ratings support
the overall inferential relationship between observations and measures.a@bsasriore than 0.5 rating
points away from their expectations, i.e., in a "wrong" category, are marked wtthraelguivalent: "A' =
'0,'B'="1,C'= "2, etc. These contradict observation-to-measure infereflse proportion of in- and
out-of-category observations are reported by the COHERENCE statistiablen 3.

=< 3(;2345=3 5! D5("% "&5(;";A

&<&14 E32
E
E98 *), *8)9 *
E
: +
): +3
* 2233
: + 333
) : ++2+233233
: 23 23233
9: + 23
2 223333
) : + 222223233333
+ ++2 2 3
B +3 33233 22
22 333 23 +
E
E , 8)9 *
E98 * ) ¥
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8.18 The title page

This page contains the authorship and version information, the TITLE=, control file, olg¢@ridithe
date of the analysis. A list of tables is provided to remind you of what you can requeStABLES=.
Those you did request are marked by “*".

T +1=; "&; 1 I
14'741-1(=15 ;21"(2"') 7 9K
25( 54114°A> >G > >6
5< &< I14'A 6
%3"A(  A* 88,
+ TR +
| 5?7"21" 3+4"; | 1" 2341+315(; |
+ TR +
| 1&":5(3(% 1" %1; 1+< 15( 3& | 1" 3&+(3" |
| 15 &5+3+4" "&5(;">;25" | 1" "3<"1(%1N12<4 .5 %" |
| 1&":5( 1" 3(%;:"& ;< 3. [ 1" "3<"1("(.5%" |
+ + M1t "3i< " 1(348#3 5 %" |
| &";5(11 + +
+ + &"5( "3;< " |
| &';5(&45 511(11 3+141. + +
| * &";5(&45 5!5<11  3+141. | 1&";5( 3&+ (3" |
[, &":5( "3:<" 1(!11 5%" | MN&"5( "3;<" 1(3+141.5%" |
| )19%13=(5;1; 5! 1;11 1(= &" ;5(; | 9 & 5("3<"1("(.5%" |
+ + 8 &";5( "3;<"; 1(34&#3 5 %" |
| 11 + +
+ + "2t 3+4Y |
| 81" &45 5!5<11  %1N12<4 . 125" 3+4" |

| 1" "3<"1(1 5%" 23"=5.&5+3+141 .2< 7" |
| %13=(5;1;5!' 1;11 1(=1"; ;5 "% "&5(" 41, 1(= |
+ =T +

| 91" &45 511(11  %11112<4 . + +
|
|
|

Tables selected by the TABLES= specification are flagged with "*' next tbable number.

8.19 Table 0.1 Control variables report
On the second page are listed the settings of all the control variables for lgssanBhose not
specified in your control file have been set to their default values.

14"41-1(=15 ;21"(2"J 7 9K
25( 54114"A 6
5< &< 114"A 6

%3"A( 8A9 88,
25( 54 ?3 13+4"A

1 % ! "2

%33/ #13%$/ * 1 % >3
@B"/* 45 3%$/ * 1%!14" /
34"/ "34;" 1 ( 1%"4F</ (
1"/ ;+13; /. 13114"/
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8§ This is used to check that your specifications were understood correctly.

8.20 Table 0.2 Convergence report

(controlled by LCONV=, RCONV=, MPROX=, MUCON=, CUTLO=, CUTHI=)

+

+

13(2#F / (
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8 Look for scores and residuals in last line to be close to 0, and standardized
residuals to be close to mean 0.0, S.D. 1.0.

The meanings of the columns are:
PROX normal approximation algorithm - for quick initial estimates
ITERATION number of times through your data to calculate estimates

ACTIVE COUNT number of elements participating in the estimation procéssadimination of
deletions and perfect/zero scores
PERSONS person parameters
ITEMS item parameters
CATS scale categories - shows 2 for dichotomies
EXTREME 5 RANGE
PERSONS The current estimate of the spread between the average oketsutep 5
persons and the average measure of the bottom 5 persons.
ITEMS The current estimate of the spread between the average meabertopfs items and
the average measure of the bottom 5 items.
MAX LOGIT CHANGE
MEASURES maximum logit change in any person or item estimate. This i edpecte
decrease gradually until convergence, i.e., less than LCONV=.
STEPS maximum logit change in any step difficulty estimate - for yoummattoon -
need not be as small as MEASURES.

UCON unconditional maximum likelihood algorithm - for precise estimates
ITERATION number of times through your data to calculate estimates
§ It is unusual for more than 100 iterations to be required

MAX SCORE RESIDUAL maximum score residual (difference between iatefpserved core and
decimal expected score) for any person or item estimate - used to
compare with RCONV=. This number is expected to decrease gradually
until convergence acceptable.

* indicates to which person or item the residual applies.

MAX LOGIT CHANGE maximum logit change in any person or item estimate - wsednpare
with LCONV=. This number is expected to decrease gradually until
convergence is acceptable.

LEAST CONVERGED element numbers are reported for the person, item and gadtetiast from
meeting the convergence criteria.
* indicates whether the person or the item is farthest from convergence.

CATEGORY RESIDUAL maximum count residual (difference between intedrsérved count

and decimal expected count) for any scale category - for your
information. This number is expected to decrease gradually. Values
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less than 0.5 have no substantive meaning.

STEP CHANGE maximum logit change in any step calibration. Not used to decidegenoesr
but only for your information. This number is expected to decrease gradually.

Standardized Residuals These are modeled to have a unit normal distribution. Gntsseddpam
mean of 0.0 and standard deviation of 1.0 indicate that the data do not conform
to the basic Rasch model specification that randomness in the data be normally
distributed.
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Appendix 1: Order of Elements in Control File

Element Condition for Occurrence
&INST optional

TITLE= title of analysis recommended

ITEM1= starting column of items Required

NI= number of items Required

GROUPS= grouping information

optional, with GRPFRM=N (the default)

MODELS= model information

optional, with MODFRM=N (the default)

RESCORE-= rescore information

optional, with RESFRM=N (the default)

KEY1= key information

optional, if KEYFRM= omitted (the default)

KEY2= ..

optional, if KEYFRM= omitted (the default)

KEYn= ..

optional, if KEYFRM= omitted (the default)
(n=1 to 99, number of largest key)

other control variables optional
; comments optional
&END Required

GROUPS= (in data file format)

required if GRPFRM=Y

MODELS= (in data file format)

required if MODFRM=Y

RESCORE-= (in data file format)

required if RESFRM=Y

KEY1= (in data file format)

required if KEYFRM=1 or more

KEY2= ..

required if KEYFRM=2 or more,
and so on up to

KEYn= (in data file format)

required if KEYFRM=n

Item Names (must be NI= names)

required if INUMB=N (the default)

END NAMES

required if INUMB=N (the default)

data records

required if DATA="" (the default)
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Appendix 2: Diagnosing misfit

Diagnosing Misfit

Classification INFIT | OUTFIT |[Explanation Investigation
Lack of convergence Final values in Table O large?
Noisy Noisy [Loss of precision Many categories? Large logit range?
Anchoring Displacements reported?
. . o
Noisy Noisy | Bad item Ambiguous or n_egat|v_e Word_lng.
Hard Item Debatable or misleading options?
Muted Muted | Only answered by top people At entkef?
Noisy [ Qualitatively different item Different process or content?
Incompatible anchor value Anchor value incorrectly applied?
Item Noisy
? Biased (DIF) item Stratify residuals by pergooup?
Muted | Curriculum interaction Are there alternatourricula?
Similar items?
Muted ? Redundant item One item answers another?
Item correlated with other variable?
Noisy Noisy | Extreme category overuse Poor categaonging?
Rating scale Combine or omit categories?
Wrong model for scale?
Muted Muted | Middle category overuse
Processing error Scanner failure?
Person Noisy ? Clerical error Form markings misaligned?
Idiosyncratic person Qualitatively different person?
Careless Unexpected wrong answers?
High Person ? Noisy [Sleeping Unexpected errors at start?
Rushing Unexpected errors at end?
Guessing Unexpected right answers?
Low Person ? Noisy [Response set Systematic response pattern?
“Special” knowledge Content of unexpected answers?
Muted ? Plodding Did not reach end of test?
Caution Only answered easy items?
Person/Judge Rating Noisy Noisy | Extreme category overuse Extremism7idbet?
Muted Muted [Middle category overuse Conservatism? Resistance?

Judge Rating

Apparent unanimity

Collusion?

INFIT:
OUTFIT:
Muted:
Noisy:

information-weighted mean-square, sensitive tayrtar inlying patterns
usual unweighted mean-square, sensitive to unexgeate extremes
unmodelled dependence, redundance, error trends
unexpected unrelated irregularities

SeeBTD p. 2-4, 66-82, 23-24, 121-125, 165-1KBAp. 19-23, 94-105, 108-111 for basiBSAp. 132-
135, 147-151, 171-178, 190-198 for examples.
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Appendix 3: Diagnosis of Error Codes (IOSTAT=)

Error codes are reported for which no automaticoacis possible.

“IOSTAT=" followed by a number, or in some othermar.

©Cooo~NOOUIh_WNPEO

10000
10001
10002
10003
10004
10005

Error not detected. Processing has stoppetl itsel
Invalid function.

File not found.

Path not found.

Too many open files.

Access denied.

Invalid internal file identifier.

Storage control blocks destroyed.
Insufficient memory.

Invalid block address.

Environment incorrect.

Incorrect program format.

Invalid access code.

Invalid data.

Insufficient memory.

Invalid drive.

Current directory cannot be removed.

File cannot be moved to a different disk drive.
No more files.

Media is write protected.

Specified drive cannot be found.

The drive is not ready.

The device does recognize the command.
Data error.

Command length is incorrect.

Drive seek error.

The specified disk cannot be accessed.
The specified sector cannot be found.
The printer is out of paper.

Cannot write to specified device.

Cannot read from specified device.
Device is not responding.

The file is already open by another process.
Another process has locked the file.

The wrong disk is the drive.

Too many files open for sharing.

Reached end of file.

The disk is full.

File not open for read.

File not open for write.

File not found.

Record length negative or O.
Buffer allocation failed.

Bad iolist specifier.
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10006 Error in format string.

10007 lllegal repeat count.

10008 Hollerith count exceeds remaining formangtri

10009 Format string missing opening "(".

10010 Format string has unmatched parentheses.

10011 Format string has unmatched quotes.

10012 Non-repeatable format descriptor.

10013 Attempt to read past end of file.

10014 Bad file specification.

10015 Format group table overflow.

10016 lllegal character in numeric input.

10017 No record specified for direct access.

10018 Maximum record number exceeded.

10019 lllegal file type for namelist directed 1/O.

10020 lllegal input for namelist directed 1/O.

10021 Variable not present in current namelist.

10022 Variable type or size does not match edtrgesr.
10023 lllegal direct access record number.

10024 lllegal use of internal file.

10025 RECL= only valid for direct access files.

10026 BLOCK= only valid for unformatted sequentikss.
10027 Unable to truncate file after rewind, backspar endfile.
10028 Can't do formatted 1/0 on an entire structure

10029 lllegal (negative) unit specified.

10030 Specifications in re-open do not match pres/mpen.
10031 No implicit OPEN for direct access files.

10032 Cannot open an existing file with STATUS='NEW
10033 Command not allowed for unit type.

10034 MRWE is required for that feature.

10035 Bad specification for window.

10036 Endian specifier not BIGSENDIAN or LITTLESENAN.
10037 Cannot ENDIAN convert entire structures.

10038 Attempt to read past end of record.

10039 Attempt to read past end of record in noraadwg I/O.
10040 lllegal specifier for ADVANCE-=.

10041 lllegal specifier for DELIM=.

10042 lllegal specifier for PAD=.

10043 SIZE= specified with ADVANCE=YES.

10044 EOR-= specified with ADVANCE=YES.

10045 Cannot DEALLOCATE disassociated pointer allocated array.
10046 Cannot DEALLOCATE a portion of an origindbahtion.
10047 An allocatable array has already been a#dcat

10048 Internal or unknown runtime library error.

10049 Unknown data type passed to runtime library.

10050 lllegal DIM argument to array intrinsic.

10051 Size of SOURCE argument to RESHAPE smaléar 8HAPE array.
10052 SHAPE array for RESHAPE contains a negatheey
10053 Unallocated or disassociated array passeduoy function.
10054 The ncopies argument to REPEAT is negative.
10055 The S argument to NEAREST is negative.
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10056
10057
10058
10059
10060
10061
10062
10063
10064
10065
10066
10067
10068
10069
10070

The ORDER argument to RESHARE contains agdllvalue.
Result of TRANSFER with no SIZE is smallertisource.
SHAPE array for RESHAPE is zero sized array.
VECTOR argument to UNPACK contains insufficiealues.
Attempt to write a record longer than spedifiecord length.
ADVANCE-= specified for direct access or unfatted file.
NAMELIST name is longer than specified rederdjth.
NAMELIST variable name exceeds maximum length
PAD-= specified for unformatted file.

NAMELIST input contains multiple strided aisa
Expected & or $ as first character for NAMELIinput.
NAMELIST group does not match current inpoug.
Pointer or allocatable array not associatedlacated.
NAMELIST input contains negative array stride

Runtime memory allocation fails.

-1 & 6405 & 6501 End of file has been reached uretqully. Are all control variables, item names

6100
6101

6103

6209
6311
6405
6413

6414
6416
6417

6421

6422
6501
6700
6701

and data records present, e.g., END NAMES (see ippe)?
You are trying to set an integer control \@dautside the range82,676.
An integer is expected, but something elsebleen found. Are there person, item or category
numbers in your deletion and anchor files?
A number is expected, but something else kas lound. Are your anchor values specified
correctly?
You assigned two files with the same name.
You are trying to process more than 32,676qoe.
See -1 above.
You have specified two different files wittetsame name, e.g. your output file and your IFILE=
must have different names.
You tried to access a protected file or ectrg index.
An input file cannot be found, or an outplé Gannot be written.
DOS needs a larger file area. Increase the numpeunifrILES= statement in your CONFIG.SYS
file.
You tried to write to a read-only or lockek.fi In WINDOWS, does another program still have
your file open?
You've run out of disk space, see Section2.11
See -1 above.
Your analysis requires more RAM memory, sexi@e2.11.1.
Temporary file names exhausted. Deleteledl TBIGSTEPS.$?7?"

If your FORMAT= control value is somewhat awry:

6205
6502
6503
6504
6980
6981
6982
6983
6984
6985

“A” edit descriptor problem, e.g. ZA instedd@ or | for 1, or O for O
Repeat field not a positive integer, e.g. 1.B&tead of 7A1

Multiple repeat field, e.g. 2*3 instead of 6

Invalid number, e.g. 7D mistyped for 70

Integer expected, e.g. T2Z mistyped for T22

Initial left parenthesis expected. FORMAT=ststart with (

Positive integer required, e.g. 0X is notvedid.

Invalid repeat count, e.g 3T22 is not allowedy T22

An integer must precede X, e.g. X is not adidywuse 1X

B must be followed by N or Z
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6986 Parentheses () can go no more than 16 lezefs d

6987 F,D,E,G fields must contain a . e.g. F6 irst#e-6.0

6988 Not enough ) in format.

6989 Unknown or missing character in format, evg. tcommas together: ,,

6990 Too many leading zeroes specified in | format, 16.7 instead of 16.6

6991 Numerical value greater than 32766 in FORMAT&atement.

6099 & 6104  Your analysis has exceeded computdtamiities; reduce the size of

Other codes your analysis. Since these codes mdaate program malfunction, please report them to
www.winsteps.com.

Error Messages and Common Diagnoses
1) Message:  VARIABLE UNKNOWN OR VALUE INVALID: WPC
Diagnosis: Your control file is in WordPerfect faatn The control file must be DOS Text or ASCII.

Return to WordPerfect and save your control file &0S Text file. Then rerun.

2) Message: VARIABLE UNKNOWN OR VALUE INVALID: i

Diagnosis: Your control file is in Word for Windowisrmat. The control file must be DOS Text or
ASCII files. Return to Word for Windows save yaumtrol file as MS-DOS Text. Then
rerun.

3) Message: PROBLEM: BLANK LINE NEEDED AT END ORtename
Diagnosis: The last line of filefitenamé does not end with a line-feed (LF) code. This barfixed
by adding a blank line to the end of that file.

4) Message: BEYOND CAPACITY
Diagnosis: Your data file contains more person recorasdha be analyzed in one run. Some records
have been bypassed.

Data sets that exceed program to analyze in oneffanopportunities, as well as challenges. Tlaee
several strategies.

l. Analyze a sample of the data. Use this to predguhor values. Then, using the anchor values, run
all the data one section at a time.

Il. Analyze a sample of the data. Analyze anofagnple. Compare results to identify instabilitgd an
compute reasonable anchor values. Remember that sndom changes in item calibrations have
negligible effect on person measures.

To select a sample of your data, use the FORMA#&testent. See the example on pseudo-random person
selection.
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Appendix 4: What is a Logit?

A logit (log-odds unit) is a unit of interval measment which is well-defined within the context of a sngl
homogeneous test. When logit measures are comjmteeeen tests, their probabilistic meaning is
maintained but their substantive meanings may rifféhis is often the case when two tests of theesa
construct contain items of different types. Comnsedly, logit scales underlying different tests tnioe
equated before the measures can be meaningfullparech This situation is parallel to that in Pbgsi
when some temperatures are measured in degreenkaity some in Celsius, and others in Kelvin.

8 As a first step in the equating process, plot the pairs of measures obtained for

the same elements (e.g. persons) from the two tests. You can use this plot to

make a quick estimate of the nature of the relationship between the two logit

scales. If the relationship is not close to linear, the two tests may not be measuring

the same thing.

Logit-to-Probability Conversion Table

Logit difference Probability of Logit difference Probability of
between ability success on a between ability success on a
measure and item | dichotomous measure and item | dichotomous item
calibration item calibration
5.0 99% -5.0 1%
4.6 99% -4.6 1%
4.0 98% -4.0 2%
3.0 95% -3.0 5%
2.2 90% 2.2 10%
2.0 88% -2.0 12%
14 80% -1.4 20%
11 75% -1.1 25%
1.0 73% -1.0 27%
0.8 70% -0.8 30%
0.5 62% -0.5 38%
0.4 60% -04 40%
0.2 55% -0.2 45%
0.1 52% -0.1 48%
0 50% 0 50%
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Appendix 5: Rasch two-facet measurement models BIGSTEPS

Observed Ordinal Step Measurement Model
Type of Data Categories Interpretation Score for Log[Pyj/Puij1] = ?
Dichotomy no less 0 Bn- D
Rasch yes more 1 =1
Rating scale 1 least 0 Bn-D-F
Andrich 2 1
) . j=1,m
m+1 most m
Partial credit A highest m B.-D-F
Masters B M1
. j=1,m
Z lowest 0
Rank order 1 first my Bn-F (complete)
2 Mi1 Bn-F (partial)
m 1 j=1,m
mi+1 last 0
Success 0 1st “item” wrong 0 Bn-Di-F
Glas & Verhelst 1 2nd “item” wrong | 10
: 11.. j=1,m
mi-1 mth “item” wrong 11..10
m mth “item” right 11..11
Failure m mth “item” right 1|B,-D-F
mi-1 m-1th “item” right 10
. ..00 j=1,m
1 1st “item” right 10..00
0 1st “item”wrong 00..00

B, is the person (row) ability
D is the item (column) difficulty
F; is the additional difficulty of the step into cgteyj from category-1
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Appendix 6: Output Tables

Table Description
0 Control Variables and Convergence report Lists the control variables and shows the coremerg of the
PROX and UCON estimation procedures after eachtider.
1* Joint distribution map . Horizontal histograms of person and item distidns.
Item and Person distribution maps, if small.

2* Most probable response platThe most probable categories for each itemdilistelifficulty order, are
plotted against the range of person measurekerié tare rating scales, this is followed by a sinplot of the
expected scores and Thurstone thresholds.

3* Summary statistics Person, item, and category/step distributionfarstiatistics.

4 Person infit plot. Person infits plotted against person measures.
5 Person outfit plot. Person oultfits plotted against person measures.
Infit vs. oultfit plot, if both Tables 4 and 5 rezgied.
6* Personstatistics fit order. Only misfitting persons are shown (seeF=El
Unexpected responses in Guttman format.
7* Misfitting Persons. Lists response details for persons with standaddiit greater than FITP=.
8 Item infit plot . Item infits plotted against item calibrations.
9 Item outfit plot . Item oultfits plotted against item calibrations.
Infit vs. oultfit plot, if both Tables 8 and 9 rezgied.
10* Item statistics fit order. Only misfitting items are shown (see FlTwith option counts”.
Unexpected responses in Guttman format.
If PRCOMP= specified, shows largest item corretaiand principal components analysis.
11 Misfitting Items . Response details for items with standardizegtéiaiter than FITI=.
12 Item distribution map . Horizontal histogram of item distribution withlaleviated item names.
13* Item statistics difficulty order with option counts”.

14 Item statistics -entry order with option counts”.

15 Item statistics alphabetical order with option counts”.

16 Person distribution map. Horizontal histogram of person distribution, wéthbreviated person-ids.

17 * | Personstatistics measureorder.

18 Personstatistics entry order.

19 Personstatistics -alphabetical order.

20 Measures for all score®n a test of all calibrated items, with percesti20.3 for persons.

21 Category probability curves. Category probabilities plotted against the differe between person and itenj
measures, then the expected score and cumulatialglity and expected score ogives.

22 Sorted observations Data sorted by person and item measures intdten@u scalogram pattern.

* Recommended (default selection for TABLES=). Oftion (distracter) counts shown if DISTRT=Y (thefalit)

Page 120 A User's Guide to BIGSTEPS



INDEX of CONTROL VARIABLES

ASCII= output only ASCII characters (default: Y, YES) ......cuuuiiiiiiiiieiiie e 69
CATREF= reference category for Table 2 (default: O, item difficulty) ... 74
CFILE= name of category label file (default: * ", NO fil€) ......ccoeviieiiiii e 55
CODES-= valid data codes (Aefault: OL) ........cooiiiiiiiiiiiiiee e e e e e e e e e e e e e e aannnes 30
CSV= comma-separated values in output files (default: N, NO).........c.covviiiiriiiiii e 78
CURVES= probability curves for Table 21 and Table 2 (default: 110, 1st and 2nd) ...........eevvveeiinniennnnnns 75
CUTHI= cut off responses with high probability of success (default: 0, N0)..........ccoeeeeeiiiiii 42
CUTLO= cut off responses with low probability of success (default: 0, N0)...........oooeeciiiiiiiiiiieeiniiiiie, 43
DATA= name of data file (default: data at end of control file).............cccciiiiiii 27
DISTRT= output option counts in Tables 10, 13-15 (default: Y, OULPUL) ........cccovriiiiiiiiiiiiieee e, 75
EXTRSC= extreme score correction for extreme measures (default: 0.5)..........ooociiiiiiiiiiiiiieeeeeen 63
FITI= item misfit criterion (default: 2.0) ... .... i e e e e e e e e e e e e aaaaaaaaaas 72
FITP= person misfit criterion (default: 2.0) .........ooui i 72
FORMAT= reformat data (default: ", NONE)..........oouiiiiiii e 37
FORMFD= the form feed character (default: *, MS-DOS standard) ...........c.ccccooviiiiiiiiiiiiieeeeeeeee 68
FRANGE-= half-range of fit statistics on plots (default: 0, aULO-SIZ€)...........ccccrriiiiiiiiiiiieeeee e 75
GRFILE= probability curve coordinate output file (default: “”, N0 file) ... 83
GROUPS= assigns items to groups (default: “”, all in ONE€ group) .........cceeeriiiiiiimiiiiieieeeeeeeeeee e 46
GRPFRM= location of GROUPS= (default: N, before &END) ..........oooviiiiiiiiiiiiieeeeeeee e 47
HIADJ= correction for top rating scale categories (default: 0.25) ... 64
HLINES= heading lines in output files (default: Y, YES) .......uuuiiiiiiiii e 79
IAFILE= name of item anchor file (default: “ ", N0 file) ..o 51
IANCHQ= anchor items interactively (default: N, N0) ... 51
IDELQU= delete items interactively (default: N, NO) ..........uuuuiiimiiiiii e e e 50
IDFILE= name of item deletion file (default: NO fil€) ........cccoiririiii i 48
IFILE= item output file (default: “ ", NO file) .......ooir e 79
INUMB= name items by sequence numbers (default: N, names after &END)........cccccoeiiviiiiiiniiiiiinnnnnnen.. 28
IREFER= identifying items for recoding (with IVALUE=) (default: “ ", NON€)..........cooviiiriiiinnneennn. 33
ISFILE= item step output file (default: “ ", NO fIl€) ......cooiiieiee e 81
ISORT= column within item name for alphabetical sort in Table 15 (default: 1) ............cccciiiiiieeiieiinnnnns 76
ITEM1= column number of first response (required, No default) ... 27
ITEM= title for item names (default: ITEM) ... ... e e e e e e e e e e e e e e e aaaeeeaeeees 69
ITLEN= maximum length of item name (default: 30)...........coori i 29
IVALUEX= recoding for x-type items (with IREFER=) (default: “”, NONE).........ccccceeeiiiiiiiiiiiiiiiieeeeeee 33
KEYFRM= location of KEYn= (default: 0, before &END) ...........ooriiiiiiiiiiiiiiiie e 41
KEYn=scoring key (default: “ ", NONE) ........ccoiiiiiiiiiiiiee et e e e e e e 33
KEYSCR= reassign scoring Keys (default: "123..") ... et 35
LCONV= logit change at convergence (default: .01 [0QIIS)......uuuuuuuuurmmiiiieree e 61
LINLEN= length of printed lines in Tables 7, 10-16, 22 (default: 80) ..........c.oooiiiiimiiiiiiieiiieeeeeeen 75
LOCAL-= locally restandardize fit statistics (default: N, NO) ...........ooeiiiiiiiiiii e 73
LOWADJ= correction for bottom rating scale categories (default: 0.25) ... 64
MAXPAG= the maximum number of lines per page (default: 0, no limit)...............c.ce 69
MISSING= treatment of missing data (default: 255, IgNOIE) ............oviiiiiiiiiiii e 31
MODELS= assigns model types to items (default: R, rating SCale) ............ccooeriiiiiiiiiiiieee 43
MODFRM= location of MODELS= (default: N, before &END) .............coooiiiiiiiiiiiiiiiiieeeieieeeeeeaes 47
MPROX= maximum number of PROX iterations (default: 10)............uuiuuuiimimmmimmmiiiiniieeee e 61
MRANGE= half-range of measures on plots (default: 0, QULO-SIZ€) .........ceeeerieeiiiiiii e 75
MUCON= maximum number of UCON iterations (default: 0, N0 limit) .............ooerrmriiiiiiiiiiiiiiiiiiiiiennes 61

A User's Guide to BIGSTEPS Page 121



NAME1= first column of person-id (default: 1)........ccoooiiii i 29

NAMLEN= length of person-id (default: calculated) ..............oeeeiiiiiiii e 30
NAMLMP= id length for Tables 12, 16 (default: calculated)...............uuuuemmmmmiiiiiiiieeer e 76
NEWSCORE-= recoding values (with RESCORE=) (default: “”, NONE)..........cevviiiiiiiiiiiiiieeeeee s 33
NI= number of items (required, NO default).............oooorr e 27
NORMAL= normal distribution for standardizing fit (default: N, chi-square).............cccccciiinen. 73
OUTFIT= sort misfits on infit or outfit (default: Y, OULFIt)............uuuummm e 72
PAFILE= name of person anchor file (default: * ”, NO fIl€) .........uuummiiiiii 54
PAIRED= correction for paired comparison data (default: N)..........cccooiiiiiiii e 64
PANCHQ= anchor persons interactively (default: N, NO)..........uuuiiiiiiiiii e 54
PDELQU= delete persons interactively (default: N, NO).........oooiiiiiiiiiiiiiii s 53
PDFILE= name of person deletion file (default: “ ", NO fil€) ..o 52
PERSON-= title for person names (default: PERSON)..........c.cuuiiiiiiiiiiiiee e 69
PFILE= person output file (default: “”, NO fIl€) ..o 80
PRCOMP= principal components analysis of item residuals in Table 10 (default:.N).................... 78
PSELECT= person selection criterion (default: *, all PErSONS) .........oooiiiiiiiiiiiii e 53
PSORT= column within person name for alphabetical sort in Table 19 (default: 1).......cccccccoiiiiiiriinnnnn. 77
PTBIS= compute point-biserial correlation coefficients (default: Y, Y€S)......ccccccviiiiiieerrrrnrcccinnee. 73
RCONV= score residual at convergence (default: 0.5) ......cccouiiiiii e 61
REALSE-= inflate S.E. for misfit (default: N, no misfit allowance)............cccccoiiiiiiiiiiie e 62
RESCORE-= response recoding (with NEWSCORE= or KEYn=) (default: “”)......ccccccoiiiiimmiiineiiinnnnnns 32
RESFRM-= location of RESCORE-= (default: N, before &END)...........ccooiiiiiiiiiiiiiiiiieeeeee e 41
RFILE= scored response file (default: “ 7, N0 fil€) .......coou i 81
SAFILE= name of item step anchor file (default: “ 7, NO fil€) ..., 57
SANCHQ-= anchor steps interactively (default: N, NO) .......c.ccuuiiiiiiiii e 59
SDELQU-= delete item step/categories interactively (default: N, N0) .............c.oosus e vveeeeeenn. DT
SDFILE= name of item step/category deletion file (default: “ ", nOfile) ..........ccovvveeiiiiiiiiiiiie 56

SFILE= step/category output file (default: “”, NO fil€).........oi i 81
SPFILE= supplementary control file (default: “ ", N0 fil€) ... 83
STBIAS= correct for UCON estimation statistical bias (default: N, no)................ccco ... 62
STEPT3=include step summary in Table 3 or 21 (default: Y, in Table 3) .......cccccceiiiiiiiiis 76
STKEEP= keep non-observed steps/categories (default: N, N0) ........oueiiiiiiiiiiiiiiiiiiecee e 44
T1I#= number of items summarized by "#" symbol in Table 1 (default: auto-size) ..................cccc 76
T1P#= number of persons summarized by "#" symbol in Table 1 (default: auto-Size)...........cccccvvvvennnnnees 76
TABLES= output tables (default: 1110011001001000100000) ......cceeiiurrrreeriirreeeeaiireeaesairreeeeeseeeeeeeenes 68
TARGET= estimate using information-weighting (default: N, N0) .........oooiiiiiiies 62
TFILE= input file listing tables to be output (default: NONE) ... 70
TITLE= title for output listing (default: control file NAME) ... 68
UANCHOR= anchor values supplied in user-scaled units (default: Y)........cccooriiiiiiiieeiiiee 65
UDECIM= number of decimal places reported (default: 2) ... 65
UIMEAN= the mean or center of the item scale (default: 0) .............uuueimiiii e 65
UPMEAN = them mean of center of the person scale (default: NOt USed) ...........uvvieiiimiiiiiiiiiiiiiieiiee e, 65
USCALE-= the scale value of 1 10git (default: 1) ......coooiiiiiiiiee e 65
WLy =T o VA =T ox= 11 o 66
XFILE= analyzed response file (default: “ ”, NO fil€) ... 82
XWIDE= columns per reSponse (Aefault: 1) .......cooiiiimimiiiiiieeeeeieie e 28
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