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Rasch Model Applications to Determine the Equivalence
of a Readiness Test in Two Languages

Bilingualism has been acknowledged to be a complex problem in
psychoeducational assessment for over half a century (Arsenian, 1937). Several

studies have commented on the serious drawbacks of using standardized,
commercially developed, English language assessment instruments for bilingual
students or as translations without intensive comparative research (Figueroa,
1983, Mardell-Czudnowski, 1987).

The Lollipop Test (La Prueba Lollipop) is a preschool readiness test in
both English and Spanish which has been the subject of a number of studies to

assess validity and detect cultural bias using correlation, regression and
discriminant analysis statistics (Chew & Lang, in press, Lang, Chew & Shomber,

1991, Chew & Lang, 1990). Unfortunately, these studies have focused on subtest

or total scores and have not dealt with item analysis as a way to measure cultural

fairness or bias. The primary problem with classical item analyses is sample
dependency. Unless the same person can take both language forms of a test, the

items cannot be easily compared for parallel functioning in classical item
statistics. Preschoolers are rarely proficient in one language, much less two
languages, so that these comparisons can be made.

Rasch model statistics are useful here for two reasons. One is the sample

independence of the item analyses. The other is the recently developed
applications of between fit statistics in a useful computer application (Smith,
1991). Rather than treat this as a test equating exercise with common-item or

common-person calibration, the scores here are to be pooled in a single
calibration while culture is treated as a demographic (like gender or race) in a
bias detection approach. IPARM (Item and Person Analysis with the Rasch
Model, 1992) offers new capabilities and graphic solutions to the task of quality

control of person and item measures. For a fuller discussion of detecting item

bias using the Rasch model, see Smith (1992).
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Of particular interest in this study was the use of between fit statistics for
the detection of bias (Smith,1991). As a powerful statistic for identifying
measurement disturbance, between 'fit was most useful. Finding a qualifying
sample of Hispanic preschoolers is relatively difficult and power with a small
number of subjects was considered more important than the possibility of Type I
error. Naturally, a signal that bias was present in test items, even by chance,
would lead to conservative interpretation of scores and judgmental examination

of the items instead of misplaced trust in the test results. In other words, Type I

errors would not lead to concluding a test was culturally fair, so Type II errors
were more practically to be avoided.

The research design was intended to answer several questions. First, does

the Spanish translation of the test perform the same as the English form on an
item by item comparison? Second, do the Rasch model results parallel the
previous classical studies? Are there any suggestions for using fit statistics and
Rasch model analyses for the particular.use of cross-lingual test development

which followed from the experience? What is the utility of the relatively new
software, IPARM?

METHOD

Subjects

The subjects were 61 four and five year old preschoolers from public
preschools and kindergartens in Georgia and Florida. A total of 7 schools were

part of the data collection. The sample consisted of 25 white, 24 black and 12

Hispanic children. The original sample was also split approximately in two by
gender with 30 male and 31 female participants.

The data were collected in March and April of 1992 and 1993 by
examiners trained in the administration of the test. For Hispanic children, the

examiner spoke both English and Spanish. As is typical with bilingual children in
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the United States, they often spoke Spanish at home and English at school. The
examiner informally asked the Hispanic children if Spanish was the language
spoken at home and answered any questions regarding the testing permission for
Spanish-speaking parents.

Instrument

La Prueba Lollipop (Chew, 1989) is an individually administered,
criterion-referenced screening measure of school readiness consisting of the
following four subtests: (1) Identification of Colors and Shapes; (2) Picture
Description, Position, and Spatial Recognition; (3) Identification of Numbers and
Counting; and (4) Identification of Letters and Writing. The test items are
individually administered orally with a total score range of 0 to 69. Preliminary
investigation of the Spanish edition of La Prueba Lollipop (Lang, Chew, and
Schomber, 1992) found no evidence of systematic bias for bilingual (Spanish)
groups. That study compared three groups, notably alike in major demographic

characteristics and found evidence that the Spanish and English versions of the

Lollipop Test performed similarly with students of comparative socioeconomic

status. Conclusions drawn from that effort suggested construction of the test, and

the measurement of school readiness has not been confounded with culturally
loaded items, a problem often seen in test translations. The English version of
the test has been found to be relatively independent of socioeconomic variables

and requires approximately 15 to 20 minutes to administer and score (Chew and

Morris, 1987). The concurrent validity (Chew and Morris, 1987) and the
predictive validity (Chew and Lang, 1990) is well-documented in the literature.

Procedure

All children were identified by principals and school district administrators

as eligible for this study. The requirements were simply that the students fall
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within the age-range of the instrument, and that there was no objection from a
parent or school official to testing the child. Each child was tested individually
according to the standardized directions.

Statistical Analysis

Even though The Lollipop Test totals 69 possible points, the value of every
item is not always one point in scoring. Some items award two points and some
five points to a total. For purposes of analysis, the test items were entered as
single point, dichotomous data. The result was that 58 separate items were
included.

The data were first calibrated using the Rasch Model and the BIGSTEPS
program. This created an initial item difficulty file with the associated fit
statistics and item/person maps. The difficulty file was then used in a subsequent
analysis using the IPARM software. In the second analysis, item subpopulation
analyses were performed for ABILITY (three groups), SEX (male and female),
and CULTURE (white, black, and Hispanic). For each of these breakdowns,
between fit statistics, distracter analysis, and the predicted/observed proportion
were produced. Person analyses were generated for each of the four subtests.
For a complete discussion of BIGSTEPS and IPARM, see Smith (1991; 1992).

Several points are in order here. All items were used in the IPARM
analysis regardless of the initial item fit statistics generated by BIGSTEPS. All
persons were included in the IPARM analysis regardless of the initial person fit
statistics generated by BIGSTEPS. The rationale here was to have both the
overall misfitting items and those items showing potential bias available
simultaneously. Gender was known to be a variable without bias since the test
had been examined for this before. It was included as a variable as a comparison
to a unknown factor, culture.

This was the first known Rasch analysis of The Lollipop Test. As such, the

subtest scores were included as an analysis in addition to the test as a whole. This
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test has several clearly different types of items related to preschool readiness.
For example, recognition of numbers, letters and spatial relations of objects. For

this analysis, the test was simply broken down into the subtests. It is of course

possible that other items classifications (such as items which require pointing to

respond, telling to respond, and drawing to respond) would make sense, but there

is no reason at the moment to speculate better than the test author has designated.

The fit of items to meet the requirements of the Rasch model was the intent here.

For all fit statistics, 2.0 (95% confidence level) was considered the criteria for
examination.

RESULTS & DISCUSSION

Initial Calibration Results

The results of BIGSTEPS analysis for The Lollipop Test is summarized in Table

1. The item/person map reveals that our sample was particularly strong for the

range of the test. All 58 items entered the analysis with 58 persons. Three
persons were dropped. Two persons obtained perfect scores while one person

was an judged a misfit with a 2.07 infit and a 3.60 outfit. There is the possibility

that one person of 61 was simply a Type I error. An examination of that person

report revealed a generally weak ability (-1.12) with unusually high scores in one

particular subtest (a spontaneous response to a picture). The score seemed to

reflect selective knowledge in that area with the obvious likelihood that this
preschooler had been exposed to the subtest material in some enriched way
(comparatively) or was shy and only decided to respond to the area of questions

favored.

Ten of the 58 items (8,10,14,18,19,21,22,23,25,28) had both infit and
outfit greater than 2.0. Three of these items were from subtest 1 and were the

more difficult of the the shape recognition and drawing tasks. Five items were
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from subtest 2 and dealt with the more difficult spatial relations (left, underneath,
first, last). Two items were from subtest 3 and involved the recognition of
numbers. No items from subtest 4 were revealed as potential problems. Items 8,
18, 19, 21, and 22 were among the most difficult on the test (1.43, 1.16, 2.25,
1.29, and 2.25 respectively). Since the children had opportunity to "guess" by
pointing randomly at the stimulus card, it is quite likely the disturbance was due
to guessing. Item 14 involved drawing a square which was dependent on motor
coordination and scoring effects. Items 21, 23, 25, and 28 were subject to
guessing, but not as difficult. Item results are given in Table 2,

Item and Person Analyses

Two of the 58 items (5 & 28) revealed a between fit statistic greater than
2.0 for sex differences. Both show advantage to female students. Item five deals

with color recognition (Brown) while item 28 is number recognition ( "9").
Even though it is possible to imagine color recognition being gender related.,
there is no explanation for item 28 except to state again that the item seems to be
subject to guessing as revealed in the first analysis. These item profiles are
shown in Table 3. The overall gender between fit statistic was .01 indicating
virtually no bias. It is possible that one or two items are simply Type I error.

It is interesting to note that item five was spontaneously singled out by our
interpreter as a possible problem for Hispanics since the translation to "brown"

was not what she suggested and some children gave the answer "chocolate."

There was no culture bias revealed for this item as it had a between fit of -.10.

Three items appeared to show culture bias with a between fit greater than

2.0 (9, 19, & 25). Again, two of these (19 & 25) had already been identified as

problems in the initial calibration. In all three cases the bias is in favor of
Hispanic students with differences between the predicted and observed
proportions of .223, .284, and .264 respectively. The item profiles are
summarized in Table 4. The overall between fit for culture was .24 and no items
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were revealed to be bias where black students were the criteria of 2.0 was met.
The worst possible item (11) in this regard had a between fit of 1.84 and the
black student difference was -.155.

Sixteen of the 61 persons had an unweighted total fit or a weighted fit or a
subtest between fit greater than 2.0. Since the subtests differed in content that
might be taught simultaneously at school (such as letters and numbers or shapes
and colors), but might not be emphasized with equal experience at home, it is
quite likely that these preschoolers are subject to the whims of parental values and
the lack of fit is somewhat expected at this early age.

-Conclusions

There does not appear to be any gender or culture bias for The Lollipop
Test as a whole. Even the items which do not meet the between fit criteria of 2.0
are mostly items which are a subset of misfitting items on the whole. It is
interesting to note that all of the potentially biased items are in favor of female or
Hispanic students. It seems that the author of the test has little to worry about
with regard to underscoring traditional minorities.

One hypothesis that was suggested above is that the items showing misfit
were a result of the child guessing by randomly pointing to the answer on the
stimulus card. Since some figures on a card are already used in earlier items by
the time the child gets to the "misfitting" item, the child is guessing among the
figures left over. Smith (1991) suggests that the power of the between fit statistic
is useful in detecting systematic bias such as cultdral or gender while the
unweighted total fit statistic is more sensitive to random disturbances such as
guessing. In examining the total unweighted fit statistics of the 5 potentially
biased items, two (19 and 28) revealed evidence of possible guessing while three
did not result in values greater than 2.0. In fact, when one looks at the total
unweighted fit for all ten potential misfitting items, the contrast between those
with high total unweighted fit and those with high between fit from the item and
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person analysis is evident. These figures are summarized in Table 5.

Based on Table 5, one might suggest that items 8, 19, 22, 23, and 28 seem
to reflect more random disturbance and race or gender bias might be related to
that characteristic, be it guessing or some other factor. On the other hand item 5
seems to reflect systematic gender bias while items 9 and 25 might reflect
systematic culture bias. Since 25 is a very difficult item and it shows an
unweighted total fit of 1.14, there is a possibility that is random disturbance with
a ceiling effect.

Regardless of the final determination of the individual items, it seems
appropriate to conclude with a statement about the utility of this type of analysis.
Since this is a relatively small sample and a large number of statistics are utilized,

the potential for some Type I error is great. Fortunately, that is fine when one
considers the result of that error is likely that a test will not be used
inappropriately.

One problem is that the small sample used is likely to be a power problem
where the analysis is less likely to detect bias. The choice of the between fit
statistic was an attempt to offset that possibility, but there is only so much that can
be done with subgroups of 12, 24, and 25. Quite likely more items would have
been suggested as the sample size increased, but at a certain point the power
would have become so great that proportional difference which are practically
meaningless become significant. The test examiner must find some balance here.

Finally, the IPARM software is a welcome addition to those who want to

quickly and easily get results that send them back to the test with a serious intent
to revise and edit. The results reveal many clues to item functioning in easily
understood format.
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Table 1

Summary of BIGSTEPS Rasch Analysis of The Lollipop Test
Map of Persons and Items
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Table -4

Summary of BIGSTEPS Analysis of The billipop Test
Item Statistics and Map

M. SCORE COW' MEASURE

MKS STATISTICS: MEASURE ORM

T T

111110111MmS0 INFITIMmS0 OuTFTIATEIE1 MANE

f
19 25 58 2.25 .3711.77 2.812.56 3.11 .341 10019

22 25 58 2.25 .3711.59 2.312.20 2.51 .421 10022

40 29 58 1.70 .3711.11 .511.19 .61 .681 10040

44 30 57 1.53 .371 .49 -2.61 .40 .2.11 .2,71 10044

8 31 58 1.43 .3711.54 2.012.29 2.91 .471 10008

48 31 57 1.39 .371 .52 2.41 .36 .2.31 .851 10048

21 32 58 1.29 .3711.77 2.811.85 2.01 .411 10021

34 32 58 1.29 .371 .67 -1.51 .68 -.91 .781 10034

46 32 57 1.25 .371 .77 -1.01 .71 -.71 .751 10046

18 33 58 1.16 .3711.60 2.411.67 1.61 .441 10018

27 33 58 1.16 .3711.07 .411.07 .31 .631 10027

55 33 57 1.11 .371 .90 -.41 .72 -.71 .731 10055

54 34 57 .98 .371 .65 -1.31 .43 .1.71 .811 10054

10 35 58 .89 .3611.55 2.411.90 1.91 .431 10010

32 35 58 .89 .361 .82 -.81 .62 -.91 .731 10032

58 35 57 .84 .371 .82 -.81 .69 -.71 .751 10058

26 36 58 .75 .3611.10 .51 .92 .0) .601 10026

36 36 58 .75 .361 .63 -2.21 .39 .1.71 .811 10036

45 36 57 .70 371 .63 -2.11 .39 -1.61 .811 10045

47 36 57 .70 .371 .61 .2.21 .36 .1.71 .821 10047

50 36 57 .70 .371 .58 -2.51 .35 .1.81 .831 10050

51 36 57 .70 .371 .79 -1,11 .49 .1.21 .751 10051

S2 36 57 .70 .371 .62 -2.21 .37 .1.71 .821 10052 0
25 37 58 .62 .3611.60 2.811.67 1.41 .401 10025

28 37 58 .62 .3611.44 2.213.08 3.11 .461 10028

29 37 58 .62 .161 .81 -1.01 .73 -.51 .731 10029

31 37 58 .62 .361 .67 2.01 .40 -1.51 .791 10031

43 37 57 .56 .371 .85 -.81 .55 -.91 .71) 10043

49 37 57 .56 .371 .82 .1.01 .60 -.8i .731 1004.:

53 38 57 .43 .371 .70 -1.81 .40 -1.31 .771 10053

30 39 58 .36 .36) .68 -2.11 .40 -1.31 .77) 10030

17 40 58 .23 .3611.22 1.311.04 .31 .521 10017

33 40 58 .23 .36) .79 -1.41 .63 -.61 .701 10033 5

57 40 57 .16 .371 .84 ..91 .57 ..61 .68) 10057

11 41 56 .09 .1611.21 1.411.18 .51 .491 10011
41 41 55 .09 .3611.04 .311.07 .31 .581 10041 0
9 43 58 -.17 .3611.14 .911.64 1.01 .501 10009

14 43 58 -.17 .1611.38 2.211.54 .91 .381 10014

23 43 58 -.17 .3611.38 2.313.94 2.71 .351 10023

35 43 58 -.17 .361 .87 -.81 .50 .61 .641 10035

42 44 58 -.11 .371 .94 -.41 .S2 -.51 .601 10042

SO 44 57 -.40 .581 .18 -.71 .47 -.61 .611 10056
16 47 58 -.74 .3911.16 .91 .79 .01 .431 10016

39 48 58 -.90 .4011.05 .3)1.55 .81 .401 10039

13 51 58 1.43 .4411.04 .21 .59 .0) .401 10013

20 51 58 .1.43 .44) .94 -.211.75 .91 .371 10020

37 51 58 .1.43 .4411.13 .611.86 1.01 .301 10037

4 52 58 -1.64 .471 .57 -.41 .44 .01 .441 10004

1 53 58 -1.87 .501 .82 .51 .32 .01 .451 10001

S 53 58 1.87 .50) .9S .01 .43 .01 .391 10005

6 53 sa 1.87 .501 .95 -.11 .46 .01 .sal 10006(
15 53 58 1.87 .5011.16 .611.27 .71 .221 10015

2 34 SO 2.15 .541 .94 .01 .42 .01 .351 10002

38 S4 Se .2.15 .541 .79 -.51 .27 .01 .42) 10038

3 SS 58 2.49 .61) .81 .31 .23 .0) .381 10003

12 55 SS 2.49 .6111.14 .511.12 .11 .16) 10012

7 56 58 -2.94 .73)1.02 .2) .49 .0) .221 10007

24 56 58 2.94 .731 .93 .01 .39 .01 .25) 10024

MAP OF ITEMS
5-

4

3
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10008 10048
10018 10021 10027 10034 10046 10055

1 10054
10010 10026 10032 10036 10045 10047 10050 10051 10052
10025 10028 10029 10031 10043 10049
10030 10053
10017 10033 10-057

0 - 10011 10041
10009 10014 10023 10035
10042 10056

10016
-1 10039

10013 10020 10037
10004
10001 10005 10006 10015

10002 10038
10003 10012

-3 - 10007 10024
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Table 3

Summary of IPARM Analysis of The Lollipop Test
Items Identified as Potentially Gender Biased

LOLLIPOP 04.01.1995 Item No. 5 Item Newt 10005

Item No. S Item ear 10005 anAspoputtion Analysis No. 1 *011111 Iletween Fit .0.24

Ability Croups
Loait Item Difficulty .1.87 Neon Item Score 0.92 Low middle Nish
Unwesented total Fit 0.19 Point 811.1111 Corr. 0.36
Peogrnted Total Fit .0.24 Copt Residual led'. 0.05 Predicted Prop. 1 0.789

I
0.954

I
0.997

I
0.000 1 0.000 1

Distractor/Respoose Category Analysis cat's percent of total smote Observed Prop.
I

0.762 1 1.000 1 1.000 1 0.000 1 0.000 1

Ability it 0 1 IN Abl 61 Oifferance 1 ..027
I

0.046 1 0.003
I

0.00C 1 0.000 1

hIgrn 11.000 1.36111111114.121 22 I Raw Store Ranee 0 29 30 - 54 SS 56 0 0 b 0

Hearn Loa Ability .0.47 1.69 4.12 0.00 0.00

A11.11-000 1.2561111111 1.601 18 1 Number of People 21 18 22 0 0

Low11.082 1.262111111 1.0.471 21 1 Subdopulation Analysis No. 2 SEX littveen Fit 2.19

lean Abl 0.00 0.66 2.05 0.00 0.00 0.20 0.00 0.00 0.00 1.82 MALE FEMALE
SO 0.00 0.55 2.04 0.00 0.00 0.00 6.00 0.00 0.00 2.11
N 0 5 56 0 0 0 0 0 0 61 0.915

1 0.000 I
0.000 1 0.000

1

Total Sample 61 Total in Item Fit Analysis 61 ::::1"edP:::!. 11

0.910

11 1.000 I 0.007 1 0.000 1 0.000 1

Number of omitted parsons 01th un.eighted total fit a 99.00 0 Difference 1 ..077 1 0.085 1 0.100 1 0.000 1 0.000 I

Mumbitt of omitted persons .110 urn...anted total fit . .99.00 0
Hymn tog Ability 1.06 1.69 0.00 0.00
mumbee of Peopte 30 5'

0.80
0 0

StOptilation Analysis No. 3 0141161 'titivate% fit .0.10

611(10 SLACK HISPANIC

Predicted Prop. 1 0.969 1 0.905
I

0.804 1 0.000 I
0.000 1

Observed Prop.
I

0.960 1 0.958 1 0.710 1 0.000
I

0.000 1

Difference
I

..009 1 0.053 f -.058 1 0.000 1 0.000 1

Neon Loa Ability 3.14 1.23 0.26 0.00 0.00 4.

Number of People 25 24 12, 0 0

Item No. 28 Item Namm 10028

LOLLIPOP 04.011993 Sabpoputation Analysis MO. 1 Fit 2.14

Item No. 28 Item Name 10028 Low Nigh

Loalt Item Difficulty 0.62 Man Item Score 0.64 Predicted Prep. 1 0.265 1 0.691 1 01555 1 0.000 I
0.000 1

Ur...righted Total fit 2.63 Point literial Corr. 0.47
Weighted Total Fit 2.15 Logit Residual Indies .0.97 Observed Prop. 1 0.331 1 0.667

I
0.864 1 0.000

I
0.000 1

Oistractor/4espora. CAt99ibt4 Analysis Cells percent of total ample Difference 1 0.116 1 -.025 I ..101 1 0.000 1 9.000 1

Ability it 0 Mn 641 N new Score fame 0 29 30 54 SS SI 0 . 0 0 0
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I
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Number of omitted persons with unweighted total fit a 99.00 0
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Predicted Prop. 1 0.653 1 0.634

Observed Prop. 1 0.533 1 0.742
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0.800 0.000 1 0.000
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615118 SLAGS HISPANIC
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Observed Prop. I
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lo111 II,. Difficulty
un&e.ghted Total III
....tinted 101.1 it

.0.17
0.47
0.95

011itroctoril4spen.* Calory Analysis

Ability Omit 0 1

Table 4

Summary of IPARM Analysis of The Lollipop Test
Items Identified as Potentially Culture Biased

04.01.1993

*ran item Star. 0.75
Wm' 11.str,ei Corr. 0.49
1.01111 Aisiduol Index .0.17

:lilts portent of total sample

iN'IAbl 4

Sigh 1 1.016 1.144

Avg. 1 1.002 1.213

low 1 1,14$ 1.197

mean Abl 0.00 0.02 2.41 0.00 0.00
SO 0.00 1.24 1.08 0.00 0.00

0 15 44 0 0

111111 6.121 22 1

1 1 1 1 11111
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0.00
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1 1.691 18 1

1 1.0.471 21 1

0.00
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1.87
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4114.LIPOO
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wooer of omitted persona with unweightod tete( fit WOO 0
Paper of emitted persona with unwoltinto total fit o 99.00 0
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Ability Colt 0 1
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04-01-1191

Peon ftsa keno 0.64'
Pont 810.1161 Corr. 0.47
legit Residual Inge* .0.20
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Nn 044 N

mien / 1.016 1.544 1 1

Av... 1 1.164 1.131 ; 1

law 1 1.1401.1641 1

Noon *61 0.00 0.51
13 0.00 1.46

0 22

11111111
1 1 I 1

9.58 0.00 0.01 0.00 0.00
2.04 0.00 0.00 0.00 0.00

31/ 0 0 0 0

1 4.121 22 1

1 1491 18

1.0.471 21 1

0.00 0.00 1.8?
0.00 0.04 2.11

0 0 41
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Item No. 9 It.. liar 10009

Utpopultton Analy..... No, 1

low

Predicted Prep. 1
0.412 1

Observed Pre,. 1
0.571 1

Difference I
0.159

I

Rau floor. Rang, 0 29
Mean Log Ability .0.47

A811.111 between fit
Ability G,<Kos

Middle

0.112 1 0.1114 1 0.000
I

0.722 1 0.955 1 0.000 1

.019 I ..029
I

0.000
I

30 54 SS 5$ 0 0
1.69 4.12 0.00

1.12

mloh

0.000

0.000

0.000

0 0
0.00

lumber of People 21 18 22 0 0

Subpopulation Analysis No. 2 Mt Iletveen fit 0.44

Ass( 00041.1

Predicted Prep. 1 0.746 1 0.740 1 0.000 1 0.001 3
0.000

Observed Prop. 1 0.800
1 0.710 1 0.000 1 0.000 1 0.000

ilifferince . 0.054 1 -.010 1 0.000 1 0.000 1 0.000

'leen too Aiktite 1.94 1.69 0.00 0.00 0.00
*umber of People 30 31 0 0 0

futpowlation Analysis No. 3 CUttUlt Between lit 2.2$

DWI SLAM NISPANIC

Predicted Prop, 1 0.891 1 0.497
I

0.527 1 0.000 1 S.000

Observed Prop. I
0.960 1 0.542 I 0.750 I

0.000 1 0.000

Difference 1 0.069 1 ..156 1 0.223 1 0.000 1 0.000

mean leg Ability 3.14 1.23 0.26 0.00 0.00

Number of Peeolo 25 24 12 0 0

Item Ni. 11 item Name 10019

Subpopulatlen Analysis Ne. 1 AMITY getween fit 1.94
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1
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lise Score tempt 0 29 30 54 ss Si 0 - 0
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1
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1.69
11

Whoopulstien Anslysis N.. 3 CUtfvet
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Predicted Prep. 1 0.811 I
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TABLE 5

Summary of Fit Statistics for Selected Items

Items suggested by calibration:

Total Unweighted Fit Between Fit Sex Between Fit Culture
8 2.41 -0.24 1.52
10 1.59 -0.70 0.21
14 0.77 -0.19 0.43
18 1.32 -0.36 1.11
19 2.79 -1.20 2.93
21 1.75 -1.05 0.39
22 2.28 0.02 0.53
23 2.34 -0.90 -0.13
25 1.14 0.62 2.08
28 2.63 2.27 -0.99

Items suggested by between fit analysis:

Gender

5 0.19 2.19 -0.10
28 2.63 2.27 -0.99

Culture

9 0.87 0.44 2.28
19 2.79 -1.20 2.93
25 1.14 0.62 2.08

11

1 C



Seventh International Objective Measurement Workshop

Updated Information Sheet

Time: Saturday, April 10 to Sunday, April 11

Place: 206 White Hall
Emory University
Atlanta, GA 30322
USA

Co-Chairs: George Engelhard, Jr. , Emory University and Judy Monsaas, West Georgia College

Phone: George Engelhard (404-727-0607 at office and 404-525-1115 at home)

Saturday Night Dinner: Dinner will be at Jagger's Restaurant (Number 121 on your
map) at 6:00 p.m.

Van Schedule: A van will leave from Emory Inn to White Hall at 8:00 and 8:15 a.m. on
Saturday and Sunday.

Schedule Changes:

Pender Fed ler will not present a paper during Session 6 (11:00-12:00)

Ben Wright will present a paper entitled "The significance of divisibility in Rasch
measurement" during Session 5 (8:30-10:30) in place of the last two presentations
("Facets as ANOVA" and "Measuring with unexpected relevant obversations")

[Map on back]
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