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ABSTRACT

This study illustrates an application of the item response theory (IRT)-based
differential functioning of items and tests (DFIT; Raju, van der Linden, & Fleer, 1995)
framework to assess the fidelity of a Spanish translation of the Campbell Interest and
Skill Survey (CISS; Campbell, Hyne, & Nilsen, 1992) across three culturally- and
linguistically-different groups: (a) English-speaking Anglo-Americans, (b) English-
dominant Hispanic-Americans, and (c) Spanish-speaking Mexican nationals. A two-
parameter logistic dichotomous model (Birnbaum, 1968; Hambleton & Swaminathan,
1985; Hulin, Drasgow, & Parsons, 1983; Lord, 1980) and the DFIT framework were used
to evaluate differential functioning (DF) at both the test and item levels. DFIT provided
two indices of DF at the item level [i.e., a noncompensatory differential item functioning
(NCDIF) and a compensatory differential item functioning (CDIF)], and one index at the
test or scale level [i.e., the differential test functioning (DTF)]. Across the three two-
group comparisons, an average of 7.6% of the items were identified as DF using the
CDIF index and an average of 40% were identified as DF using the NCDIF index. The
difference in the number of DF found using the CDIF and the NCDIF indices highlights
the benefits of allowing items to compensate for each other’s DF.

Using Hofstede’s (1980, 1991) uncertainty avoidance dimension, predictions were

made regarding which items would exhibit DF. The scales that were expected to show
DF (i.e., Organizing and Creating orientations) did not show a greater proportion of DF

than the remaining scales, suggesting no support for using cultural differences to
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hypothesize DF items. Finally, as expected, the number of items identified as
functioning differentially using the CDIF index was greater in the different-language
comparisons (i.e., Anglo versus Mexican and Hispanic versus Mexican) than in the same-
language comparison (i.e., Anglo versus Hispanic). Post hoc examinations of several
NCDIF items provide information about the probable sources of DF (i.e., translation
errors, differences in cultural relevance across groups, or both). Benefits of using the
DFIT framework over traditional DIF assessment methods in future measurement

equivalence studies are discussed.

vit

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE OF CONTENTS

ACKNOWLEDGEMENTS . ..ttt ittt ii e e et e v
ABSTRACT . .o i ittt ettt e et raaan e vi
LISTOF TABLES . ..ottt ittt i iae e sansaananns xi
LISTOFFIGURES . ..ttt e ittt iiiiee i aeeneensenenennennns xii
CHAPTER L. Introduction . . . .. .o coviii it i e e ciriaeaeenanns 1
Holland’s Vocational InterestsModel . .. .......... ...t 1
Vocational Interests AcrossCultures . . ..., 6
Need for Interest Inventories in the Hispanic Community . . ............ 8
Equivalence of Translated Tests . . . .........ooiieneeeneiennnnannn 9
Prediction of Differential Item Functioning . . . .. ............. ... 14
Item Response Theory (IRT) ... ... ..o ciiiiiiin e 15
Item response theory-basedmodels . . ..................0n0 20
Differential functioning of items and tests (DFIT) ............. 22
OverviewofthePresentStudy ... ..., 26
CHAPTER 2. Method . . ...t viiiiiti ittt iiiiinaee e aennns 32
Participants . .. ....ooiiii i e 32
Anglosample. ... ... il 32
Hispanicsample . ....... .. ..ot 33
Mexicansample . .........iiiiiiiiiiiii i 33

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



MAEIALS « - oo oeeee e seeneseasacaneesensesnessonacensonenns 33

PrOCEAUIE . . . o oot eeeeeee e ea e e 36
ANAlYSES . ..ttt e 36
Data SCTEEMINE . « « -« - v o v e vmenenennecnsosnneanansanaescns 37
Unidimensionality . . . . oo voiniitiin i 39
Parameter estimation . . . .. .....coiiriioeenneaetaraeannnnn 39
Model-data fit . .......ccvnitiieneiininennnerenneneennnns 40

Scale eqUAtion . . . ..ottt 40
Differential functioning of items and tests (DFIT) . ............ 41
CHAPTER 3. ReSUItS . .. oo v iieeeeeitiinciieannaseeoccnanennnsnsaes 42
Data SCreeniNg . . . .. o oot imeeeve e et 42
Comparison of Samples . . .. .ottt 42
Unidimensionality . . . ..« cvietrne i 44
Parameter Estimation and Model-dataFit.......................... 47
Differential Functioning of Items and Tests (DFIT) .................. 48
Anglo versus Mexican COmparison. . ..........ceeenueeeeee... 53
Hispanic versus Mexican comparison. . . .........c...eeeie..on 53

Anglo versus Hispanic comparison. . . ...........cccovvinnnnn 53
CHAPTER 4. DiSCUSSION . . ¢« oo e vemteiiinecnennssonnsneeananeneneesns 56
Post-hoc Explanations of DIF . .. ........oiiiiiinieiinnn 60
Sample Item Characteristic Curvesof aDIF Item . . .................. 66

ix

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Limitationsand FutureResearch . . . .. ...t 70

CONCIUSIONS . .« o v oo et teemeeineseeacansonnseanenassencneanenns 71
REFERENCES .. o it ittt ittt iee et e e iiiansaa e aeienaanns 73
APPENDIX A — English and Spanish Biographical Information Forms. ........ 84
APPENDIX B —Picture-naming Task . ... ........ .o oot 89
CURRICULUMVITAE . . ..ottt it ii e ittt ieinanatoaeca e 92

X

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



LIST OF TABLES

Page
Table 1. Description of Holland’s Personality and Environmental
TypPoOlogY - -« e i e 3
Table 2. Correspondence Between the Seven Campbell Interest and Skill

Survey (CISS) Orientation Scales and the Six Holland Types.. . . .. 28
Table 3. Sample Items of the Campbell Interest and Skill Survey (CISS)

Orientation Scales . . ......... .o, 35
Table 4. Comparison of Demographic Variables by Ethnic Groups . . ..... 43
Table S. Noncompensatory Differential Item Functioning (NCDIF) and

Compensatory Differential Item Functioning/Differential Test

Functioning (CDIF/DTF) Across Campbell Interest and Skill

Survey (CISS)Scales . .........c.oiiiiiiiiiii i 51
Table 6. English and Spanish Versions of Items Exhibiting

Noncompensatory Differential [tem Functioning (NCDIF) in the

Anglo versus Hispanic, Anglo versus Mexican, and Hispanic

versus Mexican Comparisons . .. .......cociittrnnrenaeeannn 61

xi

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Figure 1.

Figure 2.

Figure 3.

Figure 4.

Figure 5.

LIST OF FIGURES

Page
Holland’s hexagonal model showing the relationship among the
SIX VOCational types. . . . - . oo it e 5
Hypothetical item characteristic curves (ICCs) ................ 17
Examples of typical eigenvalue plots obtained through
principal axisfactoring . . . . ........ ... il 45
Examples of typical plots used to examine the discrepancies
between the two-parameter logistic model and the actual data . . . . 49

Item Characteristic Curves (ICCs) for Item 5, “Military strategies”,

of the Adventuring-interestsscale .. ......................... 68

xii

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CHAPTER 1

INTRODUCTION

Interest inventories are the most widely used assessment instruments in career
counseling (Fouad, 1993). It is estimated that four to six million copies of interest
inventories are sold annually in the United States (Rounds & Tracey, 1996). Interest
inventories are used to match an individual’s interest with careers, and matching can take
place at various stages in an individual’s career. For example, individuals use inventories
to choose a college major, select an occupation, or as a guide to make mid-life changes.
In addition, organizations also use interest inventories to evaluate career interests in
personnel selection and placement. Interest inventories are predictive of employee
adjustment to and longevity in a profession (Reeves & Booth, 1979). Even after initial
selection, interest inventories may facilitate career development, i.e., advancement and
movement to the right job within a career (Super, 1983).

Holland's Vocational Interests Model

Holland (1973, 1985) proposed a model of vocational interests that has served as
the basis of several interest inventories, e.g., the Career Decision-Making (Harrington &
O’Shea, 1976), the general occupational themes of the Strong Interest Inventory
(Campbell & Hansen, 1981; Hansen & Campbell, 1985a, 1985b), and the orientation

scales for the Campbell Interest and Skill Survey (Campbell et al., 1992).
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Holland’s model suggests that most individuals and environments are dominated by one
of six general interest types: Realistic (R), Influencing (I), Artistic (A), Social (S),
Enterprising (E), and Conventional (C), referred to by their acronym RIASEC (see Table
1 for a summary of each type).

However, rather than classifying individuals as being a single type, each person is
ranked on his/her standing on all six types. For example, a profile might reflect that a
person resembles a Social type the most, an Artistic type next, followed by the remaining
types in descending order. Similarly, environments are usually dominated by one type,
but each is a combination of all six types. Some individuals and environments are more
clearly defined than others. Thus, a person or environment may strongly resemble one
type and show little resemblance to any other types. Alternatively, a person or an
environment may resemble many types and would be labeled undifferentiated or poorly
defined.

Holland’s theory postulates that the six types are related to each otherina
hexagonal structure and that types that are most proximate to each other are more similar
than the types that are distant (e.g., Realistic and Influencing types are more similar to
each other than Artistic and Enterprising; see Figure 1). The hexagon defines levels of
person-environment congruency by assuming that individuals “flourish” or do well in an
environment with the same type as their personality type. For instance, the highest level
of congruency for a Social person would result from working in a Social environment,

and the lowest level of congruency would result from working in a Realistic environment.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Joydosojiyd

“19uB1Sop JoLIdjul ‘ueldISNA

JSIWIOU09

“s13ojoiqoIotut 4si8ojoyaksd

19%eq ‘Jojesado yony sauadie)

‘SOIIAIIOR PAIIPIO
pue ‘anewo)sAs 11o11dxd 0] UOISIAY ‘LiE 2)BIID 0} SULIO)
uewny Jo ‘eqioa ‘jearsAyd jo uonendiuewu oy [1ejud

1eY) SONIATIOR dHjeWa)sAsun ‘231) ‘snongiquie 10§ 90UdIJald ansIuy
‘SOIIALIOR
aannadas pue ‘[e100s ‘oatsensiad o) uoIsIoAY “eudswiouayd
[exmnd pue ‘jesiSojolq ‘[eoisAyd jo uore3nsaAul 3ANEIIO

pue ‘o1ewo)sAs O1[0quIAS ‘[EUOIIEAIISqO 10) dUAIRJAI] Surouanpu]
'sanAnoe snnadelay

JO [BUOLJEONPD 0} UOISIOAY ‘S[BWIUE 10 ‘S[00) ‘s102(q0

w:O_gamzooo sjaueS

Jo uonejndiuew o1ewd)sAS J0 PaIOPIO J0j AUAIRJAI onsieay
uondudsaq JUSUIUOIIATD
Jo adA) s puejjoH

ABojodA[ [pyuawuo.iauzg pup 1puosidd s, puvjjof] Jo uonduosaqg 'y a|qel

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



19)10M 3010 ‘Jadaaxyjooq

‘10}1pa uononpold

uosiad sajes

‘1o8euew 210)s 18101 ‘JoAme]

“1aquiawu 3192 ‘10[asuno)

‘saniAnoe A1ojeiojdxa 10 ‘9a1) ‘snonSiquue o) UOISIOAY °S[eod
J1WOU099 10 [euoneziuedio ueye o) saulyoew Juissasoid ejep
pue souiyoew ssauisnq Suneiado ‘ejep [eoLIBWNU pue UMM

SuiziueSio ‘sjeuajews Sutonpoidai o Sutfy ‘sp10dar Juidaoy se

suonednodo ajdmes

yons ‘ejep jo uonendiuew d1jewaISAS ‘palopio Joj 90Ul |EUONUIAUO))
‘SONIAIOR ONEWI)SAS pue ‘d1joquAs
‘[RUONEAIISQO O} UOISIOAY °UIES O1LOU0D3 10 S[eod
jeuoneziuedio Suiuiene SAJ0AUI Jey) SINIALIE 10J 2OUIJAI] Suisudiayuyg
"SOUIYORWI 10 ‘S[00) ‘S[eLIdjeull SUIAJOAUI SIALOE J1JeW)sAs
ueionijod *pa19p10 )191]dx2 0) uoISIBAY “Suund Jo ‘Surdojaasp
‘Suiuien) ‘SuiuLIOjul SA[OAUL Jey} SANIATIOR JOJ UYL |e1o0s
uondiidsa(] JUSUITOTIAUS
1o adA) s, puejjoH

(-102) A30j0dA[ jpIud1N0.LIANT puv A[DUOSIZ] S, pUp]IOY Jo uoNdIISA(T | Qe

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Enterprising Conventional

Social Realistic

Artistic Influencing

Figure 1.: Holland’s hexagonal model showing the relationship among the six

vocational types.
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Theoretically, the level of person-environment congruency can be used to predict
outcomes, such as job satisfaction or job performance.
Vocational Interests Across Cultures

As with many other tests, interest inventories are frequently administered to
different cultural and linguistic groups. Because most vocational theories and inventories
were developed for Anglo-American English-speaking populations (Day, Rounds, &
Swaney, 1998; Lattimore & Borgen, 1999), researchers have questioned whether these
theories and inventories are appropriate measures of career interests for other ethnic
groups. Specifically, researchers have questioned whether the vocational interests of
minorities are different from those of Anglo-Americans.

Research has examined whether Holland’s (1973, 1985) interest model is
applicable to Spanish-speaking students living in the U.S. Harrington and O’Shea (1980)
asked 267 Spanish-speaking students of Mexican, Puerto Rican, Cuban, and other South
American backgrounds to complete the Spanish version of a Holland’s model-based
inventory, the Career Decision-Making (CDM; Harrington & O’Shea, 1978). Using a
matrix of intercorrelations, the authors found that the CDM scales have the same
hexagonal relationship than Holland’s model and that the inverse relationships between
distances and the size of correlations between types are similar to the ones proposed by
Holland. The study confirmed the construct validity of the Spanish version of the CDM
and suggested that Holland’s vocational types are valid for Spanish-speaking populations

(Harrington, 1986).
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Other researchers have examined the vocational interest patterns across different
minorities. Tomlinson and Evans-Hughes (1991) used the Strong-Campbell Interest
Inventory (SCII; Hansen & Campbell, 1985b) to study the career interest patterns of 12
Anglo, 51 Black, and 14 Hispanic (of predominantly Puerto Rican descent) students.
Because the SCII is based on Holland’s (1973, 1985) vocational model, responses were
analyzed by gender and ethnicity using Holland’s six vocational types. A 2 (Gender) X 3
(Ethnicity) analysis of variance (ANOVA) was performed on each mean Holland type
score. A significant main effect of gender was found for the Realistic scale only, with
male students reporting higher Realistic interests than female students. There were no
significant main effects for ethnicity; however, a significant interaction of gender and
ethnicity indicated that Black females were less likely to prefer Artistic themes than
Black males did. Tomlinson and Evans-Hughes concluded that “gender and ethnicity
may serve to influence career interest and choice” (p. 155). However, due to the small
sample sizes, the results of this study should be considered preliminary.

In a similar study, Davidson and Spokane (1999) asked middle school Anglo,
Black, and English-dominant Hispanic students to complete the English version of the
1985 revision of the Strong Interest Inventory (SII; Hansen & Campbell, 1985a), and
Spanish-dominant Hispanic students to complete the Spanish version of the same
inventory (SII-S; Hansen & Campbell, 1985a). Using multivariate analysis of variance
(MANOVA), they found that Spanish-speakers expressed significantly higher interests on
the Influencing and Artistic themes than did Anglos and English-dominant Hispanics.

Spanish-speakers also scored signi ficantly higher than Anglos on the Social, Enterprising,
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and Conventional themes. In addition, English-dominant Hispanics obtained higher
interest scores than Anglos on the Conventional theme. With respect to gender
differences, male students obtained higher scores on the Realistic theme than did female
students, and female students scored higher on the Artistic, Social, and Conventional
scales than male students.

Need for Interest Inventories in the Hispanic Community

Over the past few decades, the population of the United States has undergone
radical demographic changes. By the year 2000, minorities constituted 31% of the total
U.S. population (U.S. Census Bureau, 2001) with Hispanics being one of the most rapidly
growing minorities. For example, from 1990 to 2000, the number of Hispanics rose from
92.4 million to 35.3 million, an increase of 58% (U.S. Census Bureau, 2001).
Furthermore, from 1990 to 1998 the total labor force increased nine percent, while in the
same time frame, the Hispanic labor force increased 37% (U. S. Census Bureau, 1999).
Unfortunately, due to their educational status, Hispanics are more likely than Anglos to
work in slow-growing or declining industries (i.e., occupations with low levels of
employment opportunities), such as agriculture and manufacturing (Hawks & Mubha,
1991; Okocha, 1994).

In order to reverse this trend of underemployment, appropriate culturally-sensitive
career counseling must be available for the Hispanic population. In cases of recent
immigrants, accurate assessment often entails testing individuals in Spanish. A variety of
factors (e.g., SES, geographic region, number of generations in the United States)

influence the rate at which individuals will shift from being Spanish-speaking to English-
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speaking; however, the 1990 census (U.S. Census Bureau) reported that, when asked if
they speak a language other than English at home, 17.3 million people in the U.S. said
they speak Spanish.

Equivalence of Translated Tests

Researchers and test developers recognize the need for Spanish versions of
interest inventories, as evidenced by the development of the Spanish versions of some of
the best known interest surveys, e.g., the Career Decision-Making (CDM; Harrington &
O’Shea, 1978) and several versions of the Strong-Campbell Interest Inventory (SCII;
Campbell & Hansen, 1981; Hansen & Campbell, 1985a). However, the measurement
equivalence of these interest inventories has not been adequately examined. Test
developers must establish measurement equivalence across different-culture same-
language groups (e.g., Anglo versus English-dominant Hispanic) and different-culture
different-language groups (e.g., Anglo versus Spanish-speaking Mexican and English-
dominant Hispanic versus Spanish-speaking Mexican).

Measurement equivalence exists “when individuals with equal standing on the
trait measured by the test but sampled from different subpopulations have equal expected
observed test scores” (Drasgow, 1987, p. 19). Lack of measurement equivalence in test
translations or adaptations may be the result of (a) unintentional changes in the meaning
of an item or errors in the translation process and/or (b) differences in the degree of
relevance of an item in one cultural group or another (Budgell, Raju, & Quartetti, 1995).

Unless it is determined that the test items are equivalent across groups that differ

linguistically and culturally, it is not certain whether group differences are due to true
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