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The increasing survival rate of infants with a complicated birth and perinatal hi 
generated the need for a test of functional motor performance with the capability 
identifying children under four months of age with delayed development which could' 
addressed with physical therapy. This paper describes a Rasch analysis of the psychome 
qualities of the Test of Infant Motor Performance (TIMP) for the purpose of reducing 
length of the test while maintaining its precision as a measurement device. Folio 
analysis of fit statistics, item-to-total correlations, redundancy of item difficulty meal 
and consideration of clinically-relevant features of test items from analysis of 1732 , 

the TIMP was reduced from 59 to 42 items forming a functional motor scale for prema 
born infants. The resulting person separation index was 4.85 and the item sep 
index was 23.79. 

Requests for reprints should be sent to Suzann K. Campbell, Department of Ph 
Therapy, University of Illinois at Chicago, 1919 W. Taylor Street M/C 898, Chica 
60612-7251, email. skc @uic.edu . 

An increasing number of infants with perinatal complications now survive as a 
result of advanced technology and caregiving interventions provided in special 
care nurseries. The developmental morbidity associated with this trend, how-
ever, appears to be unchanging (Fanaroff, Wright, Stevenson, Shankaran, 
Donovan, Ehrenkrans, Younes, Korones, Stoll, Tyson, Bauer, Oh, Lemons, Papile, 
and Verter, 1995). For example, infants with brain insults (Pinto-Martin, Whitaker, 
Feldman, Van Rossem, and Paneth, 2000) or chronic lung disease (Majnemer, 
Riley, Shevell, Birnbaum, Greenstone, and Coates, 2000), and those born ex-
tremely early tend to have delayed motor development (McCormick, McCarton, 
Tonascia, and Brooks-Gunn, 1993) Improving the accuracy with which infants 
at risk for disability are identified remains a challenge, in part because infants 
can recover from some neurodevelopmental abnormalities during the first year 
of life (Wildin, Smith, Anderson, Swank, Denson, and Landry, 1997). The 
purpose of this paper is to describe the use of Rasch analysis in the development 
of a test of functional motor performance intended to identify infants whose 
movement capabilities demonstrate delayed development. The specific goal of 
this analysis was to reduce the length of the test. 

The Test of Infant Motor Performance 

The Test of Infant Motor Performance (TIMP) is a 25-35 minute 
assessment of the posture and selective control of movement needed by 
infants under four months of age for functional performance in daily life. 
The TIMP was developed to 1) identify infants with delayed motor devel-
opment, 2) discriminate among infants with varying degrees of risk for 
poor motor outcome, and 3) measure change resulting from intervention. 
The TIMP has gone through three research versions to date. 

Version 1 of the TIMP was developed by Girolami for use in assessing 
the effects on posture and movement of physical therapy provided to prema-
ture infants at risk for movement dysfunction in a special care nursery 
(Girolami and Campbell, 1994). The test included fifteen dichotomous items 
that were scored on the basis of observing infants' spontaneous movements. 
An example of these Observed Items is one used to assess the infant's ability 
to hold the head centered along the midline of the body, i.e., keep the head 
from falling to the side while backlying. Twenty-eight additional Elicited 
Items were scored on Likert-type scales reflecting the infant's responses to 
being placed in various positions or stimulated with interesting sights and 
sounds, such as a rattle or the examiner's voice. Results of a controlled 
clinical trial demonstrated that the TIMP was a valid tool for capturing the 
effects of intervention (Girolami and Campbell, 1994). 
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Based on the sensitivity of TIMP scores for detection of interven-
tion effects, the decision was made to expand the test in order to increase 
the age range to include performance of premature infants as young as 32 
weeks postconceptional age, i.e., 2 months prior to expected date of birth, 
as well as infants up to 3-4 months of age (chronologic or corrected for 
premature delivery). The resulting Version 2 of the TIMP had 27 dichoto-
mous Observed Items and 30 Elicited Items scored with rating scales. The 
rating scales for some TIMP items allow one to assess whether or how 
much of an activity an infant can do while others are used to assess changes 
in how an infant solves a movement problem, i.e., changing patterns of 
movement synergies used in response to stimulation. 

With funding from the Foundation for Physical Therapy, TIMP Ver-
sion 2 was studied in a cross-sectional sample of 137 infants from three 
race/ethnicity groups in the Chicago metropolitan area: non-Latino/a white, 
black (African or African-American), and Latino/a (Mexican or Puerto 
Rican) (Campbell, Osten, Kolobe, and Fisher, 1993; Campbell, Kolobe, 
Osten, Lenke, and Girolami, 1995). Data from 174 tests on these subjects,  
was analyzed with BIGSTEPS V.2.2. Clarity of the measure as reflected 
in the item separation index was 7.38 (root mean square error=0.19) with 
a separation reliability of .98. The items separated the infants into about 6 
levels of ability (person separate index of 6.02 with root mean square er-
ror=0.21) which was thought to be excellent in view of the 5-6-month 
range of the test. TIMP performance correlated with age at r = 
(Campbell, Kolobe, Osten, Lenke, and Girolami, 1995). 

After study of Rasch analysis results on TIMP Version 2 and a revi 
of new literature on possible predictors of abnormal outcome, the test de 
opers honed their theoretical understanding of what the TIMP should 
complish and made several new changes to the test. As a result, Version 
the TIMP was developed which included 28 Observed Items and 31 Eli 
Items, 6 of which were the same items but used to test different sides o 
body so that asymmetry of movement could be assessed. 

Various aspects of the TIMP's validity were explored in resear 
graduate students or with funding from the National Center for M 
Rehabilitation Research of the National Institutes of Health. V.3 
TIMP was shown to 1) relate to movement demands on infants pro 
by caretakers in naturalistic interactions such as bathing, dressing, , 

 play (Murney and Campbell, 1998), 2) be responsive to changes prod 
by maturation and to differentiate among groups of infants with cliff  

degrees of risk for poor motor outcome based on medical conditions 
(Campbell and Hedeker, 2001), and 3) predict 12-month outcome on the 
Alberta Infant Motor Scale with high sensitivity and specificity (Campbell, 
Kolobe, Wright, and Linacre, in press). Prediction to 5-year outcome is 
currently under study (Kolobe and Bulanda, personal communication). 

Despite strong support for the proposed uses of the TIMP resulting 
from our research, a shorter tool was desirable for practical clinical use. 
The purpose of this paper is to present evidence from Rasch analysis of 
TIMP V.3 data and to describe how Rasch item fit statistics and other 
considerations were used to shorten the test to create Version 4. 

Methods 

Subjects 

The subjects in this study were a sample of convenience born during the 
years 1996-98 and recruited from the special care nurseries of three hospitals or 
from the community within the Chicago metropolitan area. Subject recruitment 
methods were approved by the Institutional Review Board for the protection of 
the rights of human subjects at the University of Illinois at Chicago (#H-99-
1158) and at each field testing site. Subjects were 159 infants with a range of 
medical complications who participated either in a study of test-retest reliability 
over the space of three days (n=56) or in both the test-retest and a longitudinal 
study (n=103) of performance on the TIMP. Fifty-five percent of the infants 
were male, 42% female (3% had missing data on sex). The distribution of race/ 
ethnicity was 38% white, non-Latino/a; 31% black (African or African-Ameri-
can); 26% Latino/a; and the rest Asian (1%), mixed (1%), or missing (3%). 

Procedures 

With the informed consent of a parent to test an eligible subject and 
medical clearance from the infant's physician, the infants in the longitudi-
nal study were scheduled for testing with the TIMP every week until ap-
proximately 4 months corrected age. The number of weekly tests each 
infant received ranged from 2-23. Test numbers varied because of 1) age 
and health status of the infant at recruitment, 2) illness, and 3) family 
scheduling conflicts. In the test-retest study, infants were tested twice 
within the space of 3 days. 

At initial testing, infants were required to be off mechanical ventila-
tion and cleared for testing by their physician, but could be receiving oxy- 
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gen by nasal canula. Thus infants began testing at different ages based on 
health. The infant was tested in its current environment: isolette with vital 
signs monitors in place, open crib, home, or occasionally during an outpa-. 
tient clinic visit. Testers were not told the age or medical history of the 
infant before testing (unless information was needed to guarantee safe 
handling of an infant during assessment). Testing occurred about one hour 
prior to expected feeding time for preterm infants or about mid-way be-
tween feedings for older infants. 

Twelve testers participated in this study. Each tester had experienced 
a period of training in use of the TIMP which consisted of a 4-hour work-
shop on development and validation of the test and how to score it, inde-
pendent reading of research on the test, practice in testing at least 10 infants • 
of varying ages, and rating of item performances on 14 videotapes of in-
fants of different ages with or without a variety of medical complications. 
Rater consistency was evaluated with the Facets computer program for 
Rasch psychometric analysis (Linacre, 1988); raters needed to have fewer 
than 5% misfitting ratings, i.e., unexpected ratings given the infant's leve 
of ability on an item and the item difficulty, in order to qualify for being a 
tester in this study. 

Data Analysis 

Scores on the TIMP were subjected to Rasch analysis using the 
BIGSTEPS computer program Ver. 2.65 in order to transform the raw or 
dinal scores into interval-level logit measures (Wright and Linacre, 199 
Wright and Masters, 1982). According to the Rasch model, the proba 
ity of passing an item is based only on the ability of the subject and th 
difficulty of the item and its various scale levels. Analysis yields bo 
population-independent estimates of item parameters, and individual 
ity estimates for the latent trait being measured (Hambleton, 2000), in t 
case functional motor performance in early infancy. 

The Rasch analytical rating scale model was the Andrich model, b 
with each Elicited Item conceptualized as having its own rating scale stru 
ture as in the Master's partial credit model. The partial credit model w 
selected because the rating scale for each Elicited Item is unique and t 
number of levels varies from 5 to 7. Given their dichotomous nat 
Observed Items were assumed to form a group as a whole. BIGSTE 
begins with a central estimate for each person measure, item calibratio 
and rating scale step calibration. An iterative version of the normal a  

proximation algorithm is used to reach a rough convergence to the ob-
served data pattern. The unconditional maximum likelihood method, us-
ing proportional curve fitting, is then iterated to obtain more exact estimates, 
standard errors and fit statistics. The scale mean for item difficulty was set 
to 50 with one logit (log-odds unit) equal to 10 points. 

Item fit to the Rasch model was investigated using infit (informa-
tion-weighted fit statistic which is sensitive to unexpected behavior af-
fecting responses to items near the person's ability measure) and outfit (an 
outlier-sensitive fit statistic sensitive to unexpected behavior by persons 
on items far from the person's ability level) measures. Fit statistics are 
reported as mean square residuals which have approximate chi-square dis-
tributions. In BIGSTEPS values of standardized fit statistics are obtained 
from the squared residuals by means of an asymptotic normal distribution 
(Windmeijer, 1990). Mean-square fit statistics of 1.2 or greater were used 
as the cutoff for identifying misfitting items for further evaluation. Values 
below one were not addressed in the analysis. 

Items with unsatisfactory fit to the Rasch model were reviewed for 
the possibility of removal from the test or revision to improve item fit. 
Before consideration of removing any misfitting item from the test, sev-
eral factors other than Rasch results were also considered. Elicited Items 
were compared with data on frequency of occurrence as a naturalistic de-
mand for movement during caregiver-infant interactions so that no item 
believed to be of functional significance in daily life would be removed 
without considering whether the item could instead be revised to improve 
item response characteristics. Second, how well therapists and parents 
liked these items was considered; item deletion was supported by finding 
that the items were hard to administer, seemed particularly demanding for 
fragile infants, or otherwise were difficult for parents to understand based 
on therapists' impressions of parent and child responses. A final consid-
eration was whether removal of an item would be likely to decrease test 
precision because its item difficulty was not duplicated by other items at 
the same level of scale performance. A finding of redundancy in difficulty 
with another item was also grounds for consideration of deleting an item. 
A goal of the analysis was to reduce the number of items, if possible, in 
order to minimize infant stress and fatigue and to increase the practicality 
of using the test by reducing the time required to administer it. 
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Results 

Testing in the longitudinal study and the test-retest reliability study 
resulted in data from 1723 tests crossing the entire range of age from 32 
weeks postconceptional age through 4 months post-term. Only the first 
test of a test-retest pair was used in the data analysis. Tests from 1719 
non-extreme scoring individuals were assessed. The mean Rasch measure 
was 55.43 with a SD of 10.49 and mean SE of 1.98 with a SD of .45. 
Overall infit mean square for persons was .98 and outfit mean square was 
1.10. The person separation index was 4.57 with a reliability of .95. 

A wide range of item difficulty was achieved with an item separation 
index of 21.37 and reliability of 1.00. The mean item measure (as set for 
the analysis) was 50.00 with a SD of 11.92, model error of .48 with a SD 

Table 1 

Difficulty Calibrations, Infit and Outfit Mean Square Values, and Point Biserial 
Correlations for Items Misfitting the  Rasch Model* 

ITEM 	 DIFFICULTY INFIT 
MNSQ 

OUTFIT 
MNSQ 

PT. 
BISERIAL 

02 Head turn L 55 1.13 1.23 .30 

03 Head turn R 55 1.15 1.24 .29 
04 Hands together 58 1.19 1.27 .24 
05 R Hand to mouth 46 1.45 2.23 -.10 

06 L Hand to mouth 50 1.44 1.89 -.03 
07 Mouths R hand 72 1.19 1.38 .19 

08 Mouths L hand 73 1.17 1.36 .20 

09 Individual R finger movements 37 1.23 1.71 .05 

010 Individual L finger movements 39 1.26 1.78 .02 

011 R wrist movements 37 1.11 1.29 .18 

012 L wrist movements 37 1.11 1.30 .18 

015 Pelvic lift in supine 43 1.23 1.55 . 12 

016 Hip/knee flexion 20 1.04 1.38 .10 

017 R ankle movements 29 1.06 1.28 .17 

018 L ankle movements 30 1.06 1.31 .17 

023 Arm movements with forearm off surface 53 1.33 1.47 .10 

024 Arm movements with upper arm off surface 45 1.26 1.46 .12 

E3 Straighten spine with head supported 47 1.55 2.26 .40 

Ell R neck rotation 47 1.06 1.35 .59 

E13 Defensive head movements 28 1.46 7.90 .10 

E14 Defensive arm movements 61 1.31 1.35 .56 

E28 Arm release in prone 57 1.58 1.53 .49 

E29 Standing 62 1.21 1.17 .58;g 

* Bold lettering indicates value exceeding the targeted range for item fit statistic of 1.2,  

of .23. The third column from the left in Figure 1 shows that the average 
item difficulties ranged from 20 to 83 (D represents dichotomously scored 
Observed Items and X's represent scaled Elicited Items). Calibrations for 
the easiest step on Elicited Items extend the range of the scale down to 10 
(Fig. 1, second column) while calibrations for the hardest step extend the 
scale up to 85 (Fig. 1, fourth column) Point biserial correlations for items 
ranged from -.10 to .78 with 29 of 59 (49%) greater than .50. Infit mean 
square for items was 1.01 with an outfit of 1.21. 

Information on misfitting items is presented in Table 1. The identi-
fied items had difficulty values ranging from 20 to 73 and point biserial 
correlations ranging from -.10 to .59. Review of the infit mean square 
data for each item revealed 12 items with infit greater than 1.2: 5 Elicited 
Items (E3, E13, E14, E28, and E29) and 7 Observed Items (05, 06, 09, 
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010, 015, 023, and 024). Of the 12, 11 items also had unacceptable 
outfit statistics. In addition, 11 items-02, 03, 04, 07, 08, 011, 012, 
016, 017, 018, and Ell-had outfit values greater than 1 2 

Based on these results, the following Observed Items were deleted in 
forming V.4 of the TIMP: 02 through 08, 011, 012, 015, 023, and 024. 
With the exception of 07 and 08, other items with similar average diffi-
culty levels as the items deleted were already available in the scale. With 
respect to 07 and 08 with difficulty measures of 72 and 73, respectively, 
although other items of similar average difficulty are lacking in this ability 
region, the rightmost column of Figure 1 shows that several Elicited Items 
have their highest step level in this region. Thus precision at the higher 
ability levels should be maintained without 07 and 08. Finally, point 
biserial correlations for all removed Observed Items were low (<.31). 

Items 020, 021, and 022 were also deleted, although their fit stall 
tics were satisfactory, because during testing they engender a positi 
change from supine to prone that was an undesirable disturbance dun 
spontaneous movement observation, and because they were redundant 
difficulty with reliably obtained Elicited Items E24, E26, and E27 whi 
assess the same movements under conditions of stimulation. 

Of the misfitting Observed Items, only 09, 010, 016, 017, and 0 
were retained. 09 and 010 are used to assess the ability to perform in 
vidual finger movements. Their misfit values were just above 1.2 (1. 
and 1.26, respectively). They were relatively easy movements for inf 
to display (difficulty 37 and 39, respectively) in an area of the scale w 
few items of similar average difficulty so deleting them might reduce 
precision of the scale for the lowest functioning infants. In addition the 
delicate finger movements were items that fascinated parents when point 
out by testers. Observed Item 016 is used to measure kicking and was 
easiest item in the test with no other items of similar difficulty. 016's i 
was satisfactory and kicking is a fundamental movement skill that the 
thors believed should be retained in the test. 017 and 018 are used 
assess isolated movements of the right and left ankle, respectively, ag 
easy items that were not redundant in difficulty with other items. 
values were satisfactory so the items were retained. 

Of the five Elicited Items selected for possible revision or deleti 
from the TIMP because of high infit values, E3 and E28 were removed, 
addition to support for deleting these items based on misfit statistics, 
were items deemed by therapists to be ones families liked less well  

others and both often resulted in crying. Although the point biserial value 
for E3 was moderate at .40, neither item was identified as being similar to 
caretaker demands for movement in Murney and Campbell's study (1998) 
of the ecologic relevance of TIMP Elicited Items. Other items were avail-
able with similar difficulties so removal did not seem likely to affect the 
precision of the test. 

Items El 3, E 14, and E29 were not removed but were instead revised, 
in part because each of them was found to occur moderately or frequently 
often in naturalistic interactions (Murney and Campbell, 1998). Problems 
with E 1 3, one of the easiest items in the test, were believed to come from 
infrequent use of several response categories and little variation in infant 
performance, leading to an exceptionally high outfit value (7.90) and poor 
point biserial value (.10). Rather than removing the item from the test, it 
was revised by collapsing two levels, making the item a 4-level rather than 
5-level item, and by changing the time allowed for the response to occur to 
make it a more difficult item. 

E14 had a point biserial correlation of .56 and was not redundant 
with other items in average difficulty. The item, therefore, was revised to 
combine the old steps 2 and 3 into one step, leaving a 5- rather than 6-level 
item. 

E29 is a relatively difficult item (difficulty measure 62) that is used to 
assess supported standing, an activity therapists believed could not be removed 
from the test because virtually all infants are placed in supported standing by 
their parents (91% in the study of ecologic relevance of TIMP Elicited Items), 
making it important in daily life interactions. E29's point biserial correlation of 
.58 also favored keeping the item but revising it to better reflect what infants 
actually did during item administration. To accomplish this task, videoclips of 
the standing item from 55 infant observations were reviewed by an experienced 
tester. She proposed changes to the item that reflected the infant performances 
caught on videotape and the item descriptions were revised. 

Finally, item Ell with a poor outfit was not removed because an-
other item used to test the same activity on the opposite side of the body 
(E12) had excellent fit statistics and Ell's point biserial correlation of .59 
favored keeping the item. Items that would be capable of reflecting asym-
metry of performance on the two sides of the body were believed to be 
important items to retain because of their possible diagnostic value. 

The resulting V.4 of the TIMP has 42 items-13 Observed Items and 
29 Elicited Items-6 of which are tests of the same activity on either side 
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of the body. After deleting the 17 selected items from the test, a new 
BIGSTEPS analysis was run using the 42 items of V.4 (before revision of 
rating scale descriptions of items E13, E14, and E29). The resulting sum-
mary statistics demonstrate that deletion of these items shortens the length 
of the test but does not significantly change the quality of the measuring 
device. The mean Rasch measure increased to 57.58 with a SD of 13.05 
and mean SE of 2.34 with a SD of .64. Overall infit mean square for 
persons increased slightly to 1.01 and outfit mean square to 1.14. The 
person separation index improved to 4.85 with a reliability of .96. 

Again, a wide range of item difficulty was demonstrated with an item 
separation index of 23.79 and reliability of 1.00. The mean item measure 
(as set for the analysis) was 50.00 with a SD of 13.49, model error of .47 
with a SD of .25. Item difficulties ranged from 20 to 87. Point biserial 
correlations for items ranged from .01 to .81 with 28 of 42 (67%) greater 
than .50. Infit mean square for items was 1.02 with an outfit of 1.35. 

Review of the infit mean square data for each item revealed that 5 
items remained with infits greater than 1.2: 09 (1.35), 010 (1.39), E13 
(1.63), E14 (1.57), and E29 (1.37), all items previously identified and pur-
posely not removed from the test. As previously mentioned, E13, E14 
and E29 have been revised with the expectation that they will perfo 
better in data analyses with a new sample of infants. 09 and 010 will b 
retained for the reasons previously given and because further reanalysi 
removing these items did not produce substantial improvement in Rasc 
fit statistics for the test as a whole. Thirteen items remain with high outfi 
statistics. Although these could perhaps be deleted without affecting to 
reliability or precision, they are items which assess meaningful activitie 
that therapists wish to have included for the purposes of obtaining a fulle 
understanding of infant development for use in treatment planning an 
anticipatory guidance of families regarding their infant's development. 

Discussion 

Rasch analysis was used to reduce the length of a new assessment 
infant posture and movement. The 42-item TIMP has high precision, go 
fit to the Rasch psychometric model, and good fit to the ability levels 
infants tested in the age range for which the test is intended, especial! 
those with low to moderately high levels of ability (measure ability ran 
from 10-85). The lack of a floor effect indicates sufficient room for 
sessment of low functioning infants, a major purpose of the examinatio 

Harder items would need to be added if precision was desired for 4-month-
old infants of the highest ability. This is not the test developers' intent, 
however, because other tests are available for assessing infants from 3-4 
months of age onward while no other quantitative assessment is currently 
available with precision for assessing infants' functional motor perfor-
mance under the age of 3 months. 

With the elimination of 15 items from the set of Observed Items, 
many of which involved arm and hand functions, it becomes more obvious 
that the TIMP is an assessment primarily of gross (large muscle), rather 
than fine, motor function. It is likely that the misfit of these items re-
flected the fact that they are part of a different construct than that of pos-
ture and movement needed for early functional activities or that it is too 
early in life to reliably assess hand and arm functions. Unfortunately, 
removal of the large number of items that were Observed Items did little to 
reduce the physical demands of the TIMP nor the time required for testing 
because Observed Items do not involve handling Reducing the number of 
Observed Items from 28 to 13, however, does reduce the attentional de-
mand of the tester because these items must be observed for throughout 
the examination. In addition, one position change was deleted and re-
moval of two Elicited Items contributes slightly to reducing the time re-
quired for testing. Future research will assess the feasibility of using a 
smaller set of the best items as a screening test and for assessment of the 
most fragile infants. 

Because we are aware of no other test for young infants that was 
developed using Rasch analytic methods, we have no other comparable 
data to evaluate relative to our results. In general, however, other tests for 
newborns and premature infants have a small range of age, are not inter-
val-scaled, and have not been studied with longitudinal assessment of in-
fants to document a linear relationship between age or ability and test 
scores. Neither do they provide the capability to scale individual items to 
identify difficulty level of steps involved in learning various tasks and 
how they should appear in the sequence of early development of prema-
turely born infants. 

Scales developed with Rasch methods are available for older chil-
dren with disabilities (Coster, Ludlow, and Mancini, 1999), including the 
Gross Motor Function Measure (GMFM). A recent report of the use of 
Rasch analysis to reduce the number of items in the GMFM showed that a 
66-item test was as sensitive to change with age in children with cerebral 



202 	CAMPBELL, et al. DEVELOPMENT OF A FUNCTIONAL MOVEMENT SCALE FOR INFANTS 203 

palsy as the earlier 88-item test, but the criteria used to delete items w 
not reported (Russell, Avery, Rosenbaum, Raina, Walter, and Palisan 
2000). 

Along with evidence that the TIMP discriminates among infants base 
on early medical complications (Campbell and Hedeker, 2001), predict 
development at 12 months from TIMP assessment at 3 months (Campbel 
Kolobe, Wright, and Linacre, in press), and has ecologic validity for a 
sensing activities that are important in daily life (Campbell and Murne 
1998), the evidence provided by Rasch analysis provides support for th 
validity of the TIMP for use in clinical practice and research to measure 
the development of motor skills in early infancy. The next stage in deve 
opment of the TIMP will use V.4 for a re-assessment of the test's scalin 
properties in a population-based sample of 1200 infants selected to mate 
the race/ethnicity distribution of the population of low-birth-weight i 
fants in the U.S. Use of data from this cross-sectional sample in a ne 
Rasch analysis will alleviate the limitations of the current data obtaine 
from repeated assessment of about two-thirds of the infants. Data fro 
the national sample will also be used to establish age standards for perfo 
mance of infants in 14 different age groups in support of its use as a dia 
nostic measure of infant motor development. 
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Detecting and Evaluating 
the Impact of Multidimensionality 

using Item Fit Statistics and Principal 
Component Analysis of Residuals 

Everett V. Smith, Jr. 
The University of Illinois at Chicago 

The purpose of this research is twofold. First is to extend the work of Smith (1992, 1996) 
and Smith and Miao (1991, 1994) in comparing item fit statistics and principal component 
analysis as tools for assessing the unidimensionality requirement of Rasch models. Second 
is to demonstrate methods to explore how violations of the unidimensionality requirement 
influence person measurement. For the first study, rating scale data were simulated to 
represent varying degrees of multidimensionality and the proportion of items contributing 
to each component. The second study used responses to a 24 item Attention Deficit 
Hyperactivity Disorder scale obtained from 317 college undergraduates. The simulation 
study reveals both an iterative item fit approach and principal component analysis of 
standardized residuals are effective in detecting items simulated to contribute to 
multidimensionality. The methods presented in Study 2 demonstrate the potential impact 
of multidimensionality on norm and criterion-reference person measure interpretations. 
The results provide researchers with quantitative information to help assist with the 
qualitative judgment as to whether the impact of multidimensionality is severe enough to 
warrant removing items from the analysis. 
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