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The purposes of this study were to (a) outline a three-

stage methodology combining functional/conceptual

equivalence, item equivalence, and equivalence in construct

operationalization to investigate the cross-cultural

validity of psychological test instruments, and (b) to

examine the cross-cultural equivalence of the Physical

Estimation and Attraction Scale (Sonstroem, 1978) for

English-speaking and Thai adolescent boys.

Functional/conceptual equivalence or translation accuracy

was assessed in the first stage using four well-known

translation methods: pragmatic translation, a modified

Delphi technique, back translation, and a bilingual method.

Based on these analyses the Thai version of the PEAS was

judged to have adequate functional/conceptual equivalence.

In the second stage the item equivalence of PEAS items
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across cultures was analyzed via item response theory. The

subjects consisted of 499 boys aged 14-19 years attending

Oregon public schools and 1009 boys aged 14-19 years in

Thailand public schools. Employing a two-parameter logistic

model, IRT difficulty and discrimination parameters were

estimated using the PC-BILOG program for the 54 attraction

and 33 estimation items in each PEAS version. Statistical

comparison of IRT parameters across cultures for each PEAS

item separately revealed that twelve attraction and three

estimation items had acceptable item equivalence, six

attraction items and four estimation items contained

translation inaccuracies, while thirty six attraction and

26 estimation items were judged to have differences in

cross-cultural meaning. Stage three of the model assessed

the equivalence in construct operationalization of the

translated instrument (i.e., the equivalence in the meaning

of the underlying latent trait). The presence of ill-

conditioned interitem correlation matrices in both the

English and Thai data sets prohibited such an analysis in

the present study.
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The Application of Item Response Theory

in the Cross-Cultural Validation of

the Physical Estimation and Attraction Scale

Chapter 1

INTRODUCTION

Cross-cultural research is generally concerned with

behavior conditioned by living in a given country,

culture, or environment, and its specific objective is to

make comparisons of behavior between cultures (Brislin,

Lonner, & Thorndike, 1973). Berry (1979) presented two

models commonly used in designing, conducting, and

interpreting such research. The first is the unicultural

model, in which subcultures are studied in relation to

the dominant culture. The second is the cross-cultural

model, where one cultural group is studied in relation to

other culture groups.

Psychological characteristics in different societies

can only be validly compared if the characteristics share

similar meaning and can be measured on the same scales

(Leung & Drasgow, 1986). Therefore in cross-cultural

research, a concern of significant interest is the

equivalence of measurement instruments across culture

groups. Witkin and Berry (1975) commented on the

difficulties and dilemmas encountered when studying

cross-cultural group differences, stating:
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"On the one hand, it can not be assumed that Western
instruments of proven psychometric adequacy carry
their desirable psychometric properties with them
when transported to new cultural settings. Even more
serious, unless appropriately modified, such Western
instruments may suit neither the experience nor the
comprehension of the new population. On the other
hand, when Western instruments are modified in an
effort to suit them to a new cultural milieu, or
when entirely new instruments are created, it cannot
be assumed, in the absence of specific checks, that
these modified or new instruments are valid and
reliable." (p. 19)

Many types of measurement equivalence have been

proposed in the literature. Berry (1980) identified three

types of equivalence. When two or more behaviors are

related to the solution of the similar or the same

problems, functional equivalence has been met. Conceptual

equivalence exists when the research materials have

identical meaning in the cultures being examined. Hui and

Triandis (1985) noted that functional equivalence and

conceptual equivalence have a similar meaning. Metric

equivalence occurs when psychometric properties of data

obtained from more than one culture exhibit the same

structure. Similarly, Poortinga (1975) and Hui and

Triandis (1985) identified scalar equivalence as the

situation when the scale scores are directly compared

(i.e., metric equivalence).

Hui (1982) subsequently identified two additional

types of equivalence, construct operationalization and

item equivalence. Equivalence as construct

operationaljzatjon refers to construct validity, and can
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be demonstrated by showing that the correlation between

variables is similar across cultures. Item equivalence is

similar to metric/scalar equivalence and exists when the

instrument used in different cultures evidences identical

item responses. This equivalence requires a cross-

cultural comparison of item characteristic curves

(derived using item response theory) for each item in the

instrument.

Cross-cultural researchers typically focus on one of

the methodological strategies for assessing measurement

equivalence (Hui, Drasgow, & Chang, 1983; Hulin, Drasgow,

& Komocar, 1982; Hulin & Mayer, 1986; Parsons & Hulin,

1982). However, Hui and Triandis (1983) stated that the

problem of cross-cultural equivalence is not solved by

any one of the methods. An appropriate way to achieve

equivalence is by using several methods that deal with

different kinds of equivalence (see Figure 1.1).

Functional/Conceptual Equivalence

Language differences are an obstacle in cross-

cultural research, especially when studying abstract

concepts and social attitude (Schmeidler & Windholz,

1972) because the language in which the test is written

can influence the scores obtained (Yang & Bond, 1980).

The problem of cross-language meaning arises when cross-

cultural researchers must translate materials from one

language and culture to another while preserving the
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MEASUREMENT EQUIVALENCE OF INSTRUMENTS

FUNCTIONAL/CONCEPTUAL EQUIVALENCE
ITEM EQUIVALENCE

CONSTRUCT OPERATIONALIZATION

Figure 1.1. A Model for Assessing Measurement

Equivalence in Cross-Cultural Research.

psychological meaning of the original materials (Hulin et

al., 1982; Hulin & Mayer, 1986). Therefore when

translating a test instrument into another language the

onus is on the researcher to provide evidence for

functional/conceptual equivalence of the translation.

Several methods for translating tests are supported in

the literature including back translation (Brislin, 1970;

Hulin, 1987; Kline, 1983), the bi1gual technique (Hulin

et al., 1982; Katerberg, Smith, & Hoy, 1977), and the

committee approach (Campbell, Brislin, Stewart, & Werner,

1970)

4
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Item Equivalence

Jensen (1980) warned that translating a test from

one language to another is risky and should be

accomplished in connection with a proper psychometric

scaling method. The definition of equivalence of items

and scales across languages and cultures dictates

specific criteria that must be satisfied before scores

obtained on different language versions of the scales can

be compared (Hulin, 1987). This type of equivalence

requires a study of item characteristic curves (ICC)

using item response theory (IRT). Hulin et al. (1982)

noted that IRT analyses are useful because they provide

information about the quality of translation, the meaning

of the items in relation to the underlying latent trait,

the equivalence of test and scale scores across the

samples from the different cultures, and the identity of

items that need revision.

IRT models are typically associated with aptitude

measurement; however, IRT theorists (Hambleton & Cook,

1977; Lord, 1977; Wright, 1977) have suggested that the

applicability of the IRT models to attitude measurement

is also worth investigating. In the field of physical

education, Wood (1987) suggested applying the IRT model

in a cross-cultural exploration of attitudes toward and

participation in physical activities using a

psychological model of physical activity and its



measurement instrument, the Physical Estimation and

Attraction Scale (Sonstroein, 1974). The Physical

Estimation and Attraction Scale (PEAS) assesses two

aspects of perceived orientation toward physical activity

in adolescent boys. Estimation (EST) measures an

individual's self-rating of his capabilities in sport and

vigorous activity. Attraction (ATTR) assesses liking for

and interest in a wide range of physical pursuits. The

PEAS was developed for English-speaking high school aged

boys grades 9 through 12. Before the PEAS can be employed

with adolescent boys in other cultures the

functional/conceptual equivalence must be established

between the foreign language version and the English

version of the test. In addition the scalar/metric

equivalence of each PEAS item across cultures must be

examined via comparison of ICCs.

Equivalence in Construct Operationalization

Construct operationalization refers to the construct

validity of the test across cultures. Construct validity

is concerned with the psychological constructs that are

reflected in the scores of the test. Lord and Novick

(1968) defined construct validity as "the degree to which

a test measures the construct it was designed to measure"

(p. 278). Another definition of construct validity is

"the extent to which test performance can be interpreted
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in terms of certain psychological constructs" (Gronlund,

1981, p. 82). This implies that construct validation

relies on providing evidence that the test scores reflect

the constructs presumed to underlie the test (Cronbach &

Meehi, 1955).

Cronbach (1970) proposed three steps in construct

validation as follows:

Constructs which might account for test

performance are suggested. This is an act of

imagination based on observation or logical

study of the test. Cronbach and Meehi (1955)

identified this step as the process of creating

a nomological network.

Testable hypotheses from the theory surrounding

the construct are derived. This is a purely

logical operation. Hypotheses may be generated

in a wide variety of ways depending on the

characteristic measured.

Empirical studies to test hypotheses are

carried out (p. 142-143).

There is no single model that can be used as a

framework for exploring construct validity. One popular

approach, however, is comparing the hypothesized

dimensionality of the construct with the dimensionality

of the measurement device via the statistical technique
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of factor analysis. One may postulate a factorial

structure (i.e., dimensionality) for a specific

instrument given one's assumption about both the trait

that is being measured and the theory from which it was

derived. A confirmatory factor analysis can then be

performed to test the "f it" between the hypothesized

factorial structure and the factorial structure measured

by the test instrument (Golden, Sawicki, & Franzen, 1984,

p. 31-34)

Equivalence of test instruments across cultures is a

central concern for cross-cultural researchers. This

study will outline a three-stage methodology combining

functional/conceptual equivalence, item equivalence, and

evidence for construct operationalization in determining

the equivalence of affective tests used in cross-cultural

research. To demonstrate the methodology, the cross-

cultural equivalence of the PEAS for English-speaking and

Thai adolescent boys will be examined.

Statement of the Problem

The purposes of this study were as follows:

(a) To outline a three-stage methodology combining

functional/conceptual equivalence, item

equivalence, and construct operationalization

for investigating the cross-cultural

equivalence of affective test instruments.
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(b) To examine the cross-cultural equivalence of

the Physical Estimation and Attraction Scale

(Sonstroem, 1974, 1978) for English-speaking

and Thai adolescent boys.

Delimitations

The study was delimited to the following:

The subjects were high school aged boys, grades

8 through 12, in the United States (State of

Oregon) and in Thailand (Bangkok Province).

All subjects attended public high school.

Operational Definition

Attitude toward physical activity was determined by

respondent's written responses to the PEAS.

Limitations

Subjects used in this study were volunteers. Sample

units in the United States were intact school classes of

convenience. In Thailand, students were randomly

selected from volunteer schools.

Assumption

It was assumed that subjects responded truthfully to

the 33 EST and 54 ATTR items of the PEAS.



Chapter 2

REVIEW OF LITERATURE

The review of literature is divided into the

following sections:

Physical Estimation and Attraction Scale

Techniques for Validating Translations

Item Response Theory.

Physical Estimation and Attraction Scale

The Physical Estimation and Attraction Scale (PEAS)

was developed by Sonstroem (1974, 1976, 1978) to assess

participation in physical activity along two dimensions-

- estimation of one's physical ability (EST) and

attraction toward physical activity (ATTR). This model

was designed "as an attempt to identify mechanisms of

physical activity participation and receipt of

psychological benefits derived from activity" (Sonstroem

& Kamper, 1980, p. 686). Sonstroem hypothesized that the

strong belief in personal physical competence (EST) and

an attraction to physical activity (ATTR) would lead to

higher levels of participation and a consequent increase

in fitness and self-esteem (Fox, Corbin, & Couldry,

1985)

10
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Under Sonstroem's model, EST and ATTR scales were

expected to be positively related to and complement each

other in predicting physical activity involvement and

outcomes. Estimation was viewed as a pivotal link between

fitness and self-esteem, whereas influences on behavior

were mediated by attraction (Safrit, Wood, & Dishman,

1985). A diagrammatic representation of Sonstroem's

model is presented in Figure 2.1.

SELF - ESTEEM

ESTIMATION

PHYSICAL ABILITY

PHYSICAL ACTIVITY

ATTRACTION

Figure 2.1. Psychological Model for Physical

Activity (Sonstroein, 1978).

To operationalize the model, Sonstroein developed the

PEAS for assessing attitude toward physical activity for

high school aged boys in grades 9 through 12. The PEAS

consists of 100 items to which students respond either

"true" or "false" as it pertains to him. Of the 100
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items, 33 measure physical estimation, 54 measure

physical attraction, and 13 are neutral that are not

scored, but are included to hide the nature of the scale.

Appendix D contains a copy of the scale and a score

sheet.

Construct Validity of the PEAS

Neale, Sonstroem, and Metz (1969) measured physical

fitness, general self-esteem, and attitude toward

physical activities of 165 adolescent boys grades 7-12

from Minneapolis high schools. Results indicated that

high-fit boys were higher in self-estimates of physical

ability and self-reported attraction to physical

activities compared to low-fit boys. However, the two

groups were not significantly different in general self-

esteem nor in reported extent of participation in

voluntary physical activities. The results of this study

provided evidence that physical fitness is related to

self-perceived attitudes in relation to physical

activities and demonstrated a close relationship between

estimates of abilities in, and self-perceived attraction

to, physical activities of a vigorous nature.

Sonstroem (1974) examined the relationships of

estimation, attraction, and obtained factor scores with

outside criterion. A sample of 187 adolescent boys in

grades 9 through 12 from three Rhode Island high schools

was used in this study. Factor analysis revealed 7
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factors in the PEAS. Three factors in estimation were

identified as physical ascendance, confidence and

coordination, and recreational skill potential. Three

attraction factors were identified as endorsement of

physical activity, attraction to robust activity, and

attraction to tennis. The last factor called "interest

and ability in running" included both estimation and

attraction items with more of the latter. The estimation

items and the attraction items were not related to each

other. Item response in the PEAS was not found to be

related to the intelligence of respondents. However, the

estimation of one's physical ability bore a positive and

significant relationship to physical fitness, height, and

to athletic experience.

Sonstroem (1976) studied the validity of self-

perceptions regarding physical and athletic ability.

Samples of high schools and junior high schools males

from four Rhode Island schools were administered the

PEAS, the Tennessee Self-Concept Scale (Fitts, 1965), and

the physical fitness battery consisting of pull-ups,

softball throw, standing long jump, and 600 yard run from

the AAHPERD Youth Fitness Test. Contrary to previous

research (Neale et al., 1969), no significant

relationship was found between self-esteem and physical

fitness. Sonstroem (1978) noted that while self-esteem

was regarded to be relatively stable in the adult, less
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was known regarding its constancy in younger populations.

Additionally, the validity of the estimation scale was

extended to include significant relationships with

indices of emotional adjustment other than self-esteem.

The PEAS was constructed for high school aged boys

in grades 9 through 12. Some researchers conducted the

study using different populations. Dishman (1978)

examined the associations between the PEAS and aerobic

power in young adult males and females. He found that

fitness did not correlate with attraction to physical

activity. Attraction and estimation had low correlation

with an aerobic power test (12-minute run around a 91-

meter course) for both males and females

Fox et al. (1985) investigated the adequacy of the

model and the PEAS for explaining the involvement of

college-aged females in physical activity. Results

indicated that although the model worked similarly for

both genders, there were important differences. For

example, the attraction scale did not contribute to the

model for the females in this study, but it did for

males. Physical estimation emerged as a key factor,

particularly for females, in its relationship with self-

esteem, fitness, and physical activity levels.

Safrit et al. (1985) indicated that the PEAS could

be revised and shortened for men and women. The results

of the study revealed a robust factor or items that
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apparently tap perceptions of general physical competence

and a perceived strength factor. Those using PEAS with

adult populations should consider the scale's unique

factor structure for various populations.

Reliability of the PEAS

Kuder-Richardson internal consistency coefficients

(KR-20) of .87 for estimation and .89 for attraction have

been obtained (Sonstroem, 1974). Stability coefficients

of .92 and .94 for estimation and attraction respectively

were obtained with 40 high school males over a two-week

period (Sonstroem, 1976). Theseresults indicate that the

PEAS is a reliable instrument which consistently measures

the attitude toward physical participation for high

school aged boys.

Techniques for Validating Translations

Accurate translation of a psychological scale from a

source language to a target language permits research

concerning latent psychological traits and constructs

among members of different cultures (Hulin, 1987).

Initial translation of an instrument to the target

language can be one of four types (Casagrande, 1954):

(a) Pragmatic translation involves translating a

message as efficiently and as accurately as

possible.
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Aesthetic-poetic translation or the evocation

of moods, feelings, and affect in the target

language that are identical to those evoked by

the material in the source language.

Ethnographic translation in which the meaning

and the cultural constant of the source

language materials must be maintained in the

target language.

Linguistic translation which is concerned with

equivalence of meanings of both morphemes and

grammatical forms of the two languages.

The translation of psychological scales and items

from a source to a target language does not fit into the

standard classification of translations (Hulin, 1987).

Pragmatic translation emphasizes the content of the

message rather than its aesthetic form, grammatical form

or cultural context. Aesthetic-poetic translation

encourages the subjects to express their moods and

feelings identically in both cultures, but the purpose of

translation in the psychological scale is to allow the

subjects to express their moods and feelings in the

target language that are equivalent to their report in

the original language. The ethnographic translation is

concerned with the explanation of assessing the reaction

to cultural events or behavioral intentions which are not

required in the translation of the psychological scale.
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The main purpose of linguistic translation is identical

for structural or grammatical form in both languages. It

is not a practical translation to be used with different

languages which have different forms of structures.

After the construction of the target language

material, one or more of the following procedures are

commonly employed to evaluate the translation accuracy

(Campbell et al., 1970):

Back translation. The back translation

procedure typically employs one group of

bilingual individuals translating material from

the source to the target language. A second

group of bilinguals translates material back

from the target language to the source

language. The original and back translated

materials are then compared. Differences are

noted and corrected and two, three, or more

iterations are carried out as needed to produce

translated material that is equivalent to the

original source language material.

Bilingual technique. A group of bilingual

individuals takes a test in both languages. The

resulting set of scores are analyzed to examine

the extent to which the two versions of the

scales have similar or different information.

If the statistical results are highly
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correlated, it means that the translated

language material is similar or the same

information as the original language material.

If a low correlation is evidenced, the

translated language material should be

reviewed.

(c) Committee approach. A group of qualified

bilingUals is selected to serve as the

committee. Each person is requested to

translate the instrument from the original

language to the target language. After

translation, the committee meets together and

the translated language instrument is reviewed.

This process is finished when the committee

accepts the translated language instrument as

equivalent to the original instrument in every

item. The committee approach may be

inappropriate when time and cost make group

meeting impossible. In the case of time and

cost restrictions, the Delphi technique can be

substituted for the committee approach. This

technique does not require a "committee of the

whole" to translate the instrument or to have

face-to-face contact. Committee members are

simply requested to indicate if each item of

the translated language instrument is
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acceptable or in need of revision. They are

also asked to write the revised statements for

the items which are not acceptable. To

terminate the procedure, the committee must

agree that all translated items have the same

or similar information as the source items.

(d) Pretest procedure. After the initial

translation, the translated language instrument

is administered to subjects who are targeted

for the instrument. Respondents are asked to

comment on the meaning of test items. This

process increases the probability that future

subjects will understand the items of the

translated language instrument. Items are

reviewed if they are questioned.

The technique most recommended by cross-cultural

researchers for assessing the quality of translation is

back translation (Hulin, 1987). However, while back

translation appears necessary it is not sufficient to

ensure comparability of meaning of equivalence of

translation. Hulin, Drasgow, and Parsons (1983) pointed

out two shortcomings of back translation: (a) highly

skilled translators can sometimes produce acceptable back

translations from badly garbled translations by a series

of inferences and insightful guesses, and (b)

reproduction of the original meaning does not address



20

directly the meaningfulness of the material in the target

language. Similarly, translations that retain grammatical

forms of the original language are easy to back translate

but may not be meaningful to target language monolinguals

(Brislin, 1970). Therefore, while back translation seems

a necessary first step in the analysis of any

translation, it is not a panacea since similarity of

original material and back translation does not guarantee

equivalence (Doob, 1980; Hulin, 1987). Some researchers,

thus recommend using back translation along with other

techniques such as the bilingual technique and/or the

committee approach (e.g., Butcher & Gur, 1974; Katerberg

et al., 1977; Margalit & Mauger, 1985; Sullivan, Suzuki,

& Kando, 1986)

An example of translation in physical education

research is the study by Poitras (1983). Poitras studied

the attitudes toward physical education of French-

speaking and English-speaking students, parents, and

teachers. The Physical Education Attitude Inventory Short

Form (Wear, 1951) was translated from the English to the

French language using the bilingual technique. The result

was a high correlation (r = .911) coupled with a

statistically non-significant difference (p > .01).

Poitras concluded that the test had been effectively

translated into the French language and the two

instruments were equivalent.
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Item Response Theory (IRT)

The traditional procedure of scale construction is

based upon classical test theory (CTT) and its concept of

reliability (Douglass, Khavari, & Farber, 1979).

However, CTT has weak assumptions, for example: (a) the

expected value of the error score is zero, (b) the

correlation between the true score and the error score is

zero, and (c) the correlation between error scores on

different items is zero (Hambleton & Swaminathan, 1985;

Lord & Novick, 1968). While these assumptions can be met

easily by most test score data sets, CTT has failed to

provide satisfactory solutions to many testing problems

such as the design of a test, the identification of

biased items, and the quality of the test scores

(Hambleton & Swaininathan, 1985). Item response theory, or

latent trait theory, has been used by researchers as an

alternative to CTT, in particular by cross-cultural

researchers for assessing the equivalence of items and

scales across languages from different cultures.

IRT is an attempt to model an examinee's performance

on a test item as a function of characteristics of the

item and the examinee's ability on some unobserved (i.e.,

latent) trait (Skaggs & Lissitz, 1986). In contrast to

CTT, IRT treats each item of a test and subjects'

responses to each item as the unit of analysis rather

than focussing on total test scores. IRT has some
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advantages over CTT (Spray, 1988; Wood, 1987). For

example, IRT describes a functional mathematical

relationship between an examinee's underlying ability and

one or more characteristics of an item such as item

difficulty or the probability of the examinee responding

to an item correctly. Moreover, for a given item, item

characteristics are invariant across populations and

different tests. Such invariance provides a basis for

judging the equivalence of test items across populations

and tests.

Hambleton and Swaminathan (1985) summarize the

characteristics of IRT as follows:

It is a model which supposes that examinee

performance on a test can be predicted or

explained in terms of one or more

characteristics referred to as traits.

An item response model specifies a relationship

between the observable examinee item

performance and the trait or abilities assumed

to underlie performance on the test.

A successful item response model provides a

means of estimating scores for examinees on the

traits.

The traits must be estimated or inferred from

observable examinee performance on a set of

test items.
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The item response model specifies a relationship

described by a mathematical function between the

observable examinee performance on an item and the

unobservable traits or abilities assumed to underlie

performance on the test. Therefore, item response models

are mathematical models, which are based on specific

assumptions about the test data (Baker, 1985). The

assumptions are as follows:

Dimensionality. IRT assumes that a single

latent ability is sufficient to explain or

account for examinee performance (i.e., latent

traits are referred to as unidimensional).

However, Drasgow and Parsons (1983) found that

the IRT is fairly robust to violations of

unidimensionality, while Spray (1988) reported

on the use of multidimensional item response

theory.

Local independence. This assumption states that

an examinee's responses to different items in a

test are statistically independent. For this

assumption to be true, an examinee's

performance on one item must not effect, either

for better or for worse, his or her responses

to any other item in a test.
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(c) Item characteristic curve (ICC). An item

characteristic curve (ICC) is a mathematical

function that relates one or more item

characteristics (e.g., the probability of

success on an item) to the ability measured by

the item set or test that contains it.

The ICC plays an important role in item response

models (Hui et al., 1983). Each item in a test will have

its own ICC. When the data are collected from the

subjects of interest, each subject has a total test score

that is placed somewhere on the ability scale. This

ability score will be denoted by the Greek letter theta

(9). Note that ability scales for ICCs are scaled as

standard scores with an average score denoted by zero,

scores above average denoted by positive scores, and

scores below average by negatively signed scores. At

each ability level there will be a certain probability

denoted by P(s) that the subject with that ability will

give a correct answer to the item. When the P(s) is

plotted as a function of ability (e.g., a one-parameter

logistic function), the result will be a smooth S-shaped

curve such as shown in Figure 2.2.
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Fiqure 2.2. Item Characteristic Curve.

Significant properties of an ICC are described

below:

(a) Item difficulty is represented by the point on

the ability scale () corresponding to a P(G) =

.5. For example, an item characterized as

"easy" functions at e < 0, where zero is

considered to be average ability. Such an item

is said to function among the low ability

examinees and is represented by an ICC which is

shifted to the left of center. A difficult item

functions among the high ability examinees and

is represented by a difficulty parameter >0 and

an ICC curve shifted to the right of center.

25
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Item discrimination describes how well an item

can differentiate between examinees having

abilities below the item location and those

having abilities above the item location. This

property reflects the steepness of the ICC in

the middle section (i.e. where P(s) = .5). The

steeper the slope at P(s) = .5 the better the

item can discriminate.

A third item parameter which can be identified

is the guessing parameter which represents the

probability of exarninees with low ability

correctly answering an item by guessing. This

property is demonstrated by the lower asymptote

of the ICC which can be set above zero (Baker,

1985; Hambleton & Swaminathan, 1985). The

guessing parameter is used only in three-

parameter models.

ICCs are analogous to regression lines in that they

describe a mathematical relationship or function linking

a single variable (e.g., the underlying ability e) with

one or more descriptor variables (e.g., item difficulty).

Under IRT, a common mathematical model for the ICC is the

cumulative form of the logistic function (Baker, 1985).

The logistic function describes a family of functions,

three of which have proven utility in IRT research:
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The one-parameter logistic model or Rasch model

(Rasch, 1960) which uses only the difficulty

parameter to describe the ICC. Under this

model all items are assumed to have the same

discrimination parameter and it is assumed that

no guessing takes place.

The two-parameter logistic model (Baker, 1985)

which uses both the difficulty and the

discrimination parameters to describe the ICC.

The three-parameter logistic model which adds a

guessing parameter to the two-parameter model

in order to describe the ICC.

Estimating Item Parameters (Item Calibration)

"Because the actual values of the parameters of the

items in a test are unknown, one of the tasks performed

when a test is analyzed under item response theory is to

estimate these parameters. When the observed proportions

of correct response in ability groups are plotted from

actual test score data, the basic task is to find the

item characteristic curve that best fits the observed

proportions of correct response. To do so one must first

select a model for the curve to be fitted. The procedure

used to fit the curve is based upon maximum likelihood

estimation. The initial values for the item parameters

are established a priori. Then, using these estimates,

the value of P(s) is computed at each ability level via
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the equation for the item characteristic curve model. The

agreement of the observed value and computed value of

P(s) is determined across all ability groups.

Adjustments to the estimated item parameters are then

found that result in better agreement between the item

characteristic curve defined by the estimated values of

the parameters and the observed proportions of correct

response. This process of adjusting the estimates is

continued until the adjustments get so small that little

improvement in the agreement is possible. At this point,

the estimation procedure is terminated and the current

values are the item parameter estimates. Given these

values, the equation for the item characteristic curve is

used to compute the probability of correct response P(s)

at each ability level and the item characteristic curve

can be plotted. The resulting curve is the item

characteristic curve that best fits the response data for

that item. An important consideration within IRT is

whether a particular item characteristic curve model fits

the item response data for an item. The agreement of the

observed proportions of correct response and those

yielded by the fitted item characteristic curve for an

item is measured by the chi-square goodness-of-fit index"

(Baker, 1985, p.35-36).
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In IRT analysis, an item provides equivalent

measurement of the latent variables across two cultures

if ICCs (i.e., as indicated by the item parameters) for

the item are identical in the two cultures (Hui et al.,

1983). Discrepant ICCs indicate nonequivalence. The

extent and direction of the discrepancies indicate

possible reasons for the translation bias such as mean

shifting across languages, discrimination power

differences, different guessing strategies in the two

languages or cultures (Hulin, 1987). ICCs are compared

via a statistical test of the difference between item

parameters (Lord, 1980).

Many studies in the cross-cultural psychology area

have used IRT as a basic analytical tool to validate the

equivalence of measurement across languages. Andrich and

Kline (1981) used a one-parameter logistic model to

examine the relative item parameter values of a

personality inventory with respect to populations, cross-

classified by gender and country (male and female

students in England and Australia). The results indicated

that the scale values were significantly different using

chi-square among populations in half of the items and

implied that the personality inventory could not be

interpreted in the same way across populations.

Hui et al. (1983) compared American Hispanic and
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25-item Modernity Scale (Inkeles & Smith, 1974) was

administered to 432 Hispanic and mainstream navy

recruits. Analyses based on a two-parameter logistic

model indicated that there was no item bias in either of

the two ethic groups. comparison of the two groups on

attitude using IRT indicated that the mainstream

population was not different from the Hispanic population

concerning modernity.

Leung and Drasgow (1986) studied the relationship

between self-esteem and delinquent behavior in three

ethnic groups. A two-parameter logistic model and chi-

square statistics were used to assess the measurement

equivalence and item bias of a 10-item self-esteem scale

and a 7-item delinquent behavior scale across the three

groups. Two biased items from the self-esteem scale were

eliminated, and the relationship between the remaining

eight items and the delinquent behavior scale was

examined in the three groups.

Hulin et al. (1982) used the method of detecting

item bias developed from a two-parameter logistic model

to analyze the fidelity of translations of psychological

scales into foreign languages. The ICC5 obtained from

responses to the original and target language versions of

the instrument were examined for significance differences

using an F-test. Data from a Spanish translation of the

Job Descriptive Index administered to 203 Spanish-
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speaking employees were used to illustrate the method.

Significance tests indicated that three items on the 72-

item instrument were biased; however, it was concluded

that the overall quality of the translation was quite

good.

Hulin and Mayer (1986) investigated the fidelity of

an English to Hebrew translation of the Job Descriptive

Index, a job satisfaction index. A two-parameter logistic

model was used to identify item bias in the translation.

Approximately one-third of the items in the Job

Descriptive Index were not invariant across languages and

subpopulations. There were at least two major sources of

variance that contributed to the observed measurement

nonequivalence of these items. One was linguistic

variance introduced through the translation process. The

other included subpopulation cultural differences that

indicated they might be dealing with more than one

population with respect to some concepts and items.

All research dealing with the application of IRT to

attitude surveys has employed either the one-parameter or

two-parameter logistic model (Goldman & Raju, 1986).

Several studies (e.g., Parsons & Hulin, 1982, Waller,

1981) have suggested that the three-parameter model may

not be appropriate for attitude inventories. Waller

(1981) maintained that since guessing parameters in the

three-parameter model can be assumed to be zero, research
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should be aimed at assessing the appropriateness of one-

parameter and two-parameter models. While much of the

initial research on IRT test equating focused on the

Rasch model (Skaggs & Lissitz, 1986), Hulin et al. (1983)

found that the two-parameter logistic model provides a

good description of attitude data job satisfaction.

However, no single method has been found to be

consistently superior to the others. The item

difficulty parameter has been estimated reasonably well

for both one- and two-parameter logistic models (Goldman

& Raju, 1986). The Rasch model does have some special

properties that make it especially attractive to users.

First, since the model involves fewer item parameters, it

is easier to work with. Second, the problems with

parameter estimation are considerably fewer in number

than for the more general models (Hambleton &

Swaminathan, 1985). It is also an appropriate model for

dichotomous data and a very popular model (Safrit, 1987).

Thissen and Wainer (1982) indicated that a reasonable

strategy for fitting item response models to data is to

try the one-parameter logistic model first. If many items

cause problems regarding the lack of fit, other models

can be used. -
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Chapter 3

METHODS AND PROCEDURES

The purpose of the study was to outline a method for

examining the cross-cultural equivalence of affective

test instruments using the PEAS for Thai and English-

speaking adolescent boys. The methodology, presented in

Figure 3.1, involved three stages: (a) translating the

PEAS from English language to Thai language and examining

the accuracy of the translation (i.e., providing evidence

for functional/conceptual equivalence), (b) assessing via

IRT the item equivalence of the Thai and English versions

of the PEAS, and (c) employing confirmatory factor

analysis to examine equivalence in construct

operationalization of the two PEAS versions.
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Staqe 1: Assessing FunctionaljConceptual Equivalence

A crucial and necessary first step in developing

test instruments which reflect cross-cultural equivalence

is the translation of the source instrument into the

foreign language and subsequent examination of the degree

to which the translated version reflects the tttruet

meaning of the source version. This is the realm of

assessing functional/conceptual equivalence.

Initial translation (see Figure 3.1) of the PEAS

from English to Thai was undertaken by the investigator

following the principle of pragmatic translation as

outlined by Casagrande (1954). The investigator

translated each item to maximize the accuracy in meaning

between the two languages. For instance, some activities

in the English test items were changed for the Thai

translation in order to avoid confusion (e.g., marathon

running, long-distance swimming, rugby football, wind

surfing club, soccer, and volleyball were substituted for

cross-country skiing, channel swimming, football, white

water canoe club, hockey, and touch football

respectively). Functional/conceptual equivalence was

assessed using three methods offered by Campbell et al.

(1970) and Linstone and Turoff (1975).

Delphi Method

The Delphi method involves group communication, the

process allows a group of individuals, as a whole, to
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deal with a complex problem (Linstone & Turoff, 1975).

The Delphi method is recognized as a more objective and

accurate means for collecting opinion data than group

discussion or other methods of personal interaction. Many

investigations have used the Delphi method in an effort

to validate questionnaire statements for a variety of

educational programs. For example, Stamps (1979) used the

Delphi method to validate a questionnaire for the study

of the acceptance and the conceptual clustering of

personal finance competencies, while Samahito (1983)

employed the method in a study of competency needs for

master' s degree programs in physical education in

Thailand. More recently, Lambrecht (1986) used the Delphi

method for validating a questionnaire aimed at assessing

the coinpetencies of athletic club managers to manage

athletic clubs and to identify the curriculum content

area for developing a sport management curriculum.

Selection of the Delphi panel. According to

Linstone and Turoff (1975), a Delphi panel of 5 to 10

members is adequate. Samahito (1983) reported six members

as acceptable, therefore, six panel members were used in

this study. The following criteria were used for

selecting the panel: (a) he/she is of Thai nationality,

(b) he/she had studied in the United States to earn a

master and/or doctoral degree, and (c) he/she is

bilingual (English/Thai).
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Procedures. After selecting the members of the

Delphi panel, the following procedures were used for

assessing functional/conceptual equivalence of the Thai

language instrument:

Both versions of the PEAS were forwarded to

each Delphi member. Each panel member was

asked to evaluate the translation for each item

of the PEAS by indicating whether the item had

equivalent meaning across translations or

should be revised. If the item should be

revised, the panel members were asked to write

the revised statement beside the item.

Based on the panel evaluations from (a) the

translation was revised by the investigator.

Most items were accepted by the Delphi members;

however, they changed and added words to

improve the clarity and grammar of certain

items in the Thai language version.

The revised Thai language instrument was

returned to the panel members for a second

evaluation to ensure that the members agreed to

the revisions made based on step (a)

Additional Delphi rounds were not necessary

since each revised item was acceptable to all

panel members.
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Back Translation

Many researchers have accepted back translation as

the best method for assessing translation accuracy. In

the present investigation the Thai language instrument

was translated back to the English language by qualified

translators.

Selection of translators. Selection of qualified

translators is a crucial part of the back translation

method. For the purposes of this investigation the

following criteria were employed to select translators:

The translators had to meet the three criteria

set for the Delphi panel.

He/she had previous experience in translation

from English language to Thai language and vice

versa.

He/she was not familiar with the PEAS.

Procedures. The following procedures were employed

for translating the Thai language instrument back to the

English language:

The Thai language instrument was mailed to the

translator for back translation. The translator

was instructed to write the English language

translation for each item in a space provided

under the Thai language version of the item.

The back translated language instrument was

compared to the original English version of the
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PEAS for meaning and accuracy. From

discussion between the investigator and the

investigator's adviser, eleven items were back-

translated a second time. These were items 1,

9, 11, 15, 17, 28, 30, 50, 69, 88, and 97.

(C) A second qualified translator was requested to

back translate the 11 items listed above in

(b). With the exception of item 88, the second

translation resulted in items with acceptable

similarity in meaning. Item 88 was further

revised by adding words to the Thai version.

Bilingual Technique

The bilingual technique was the third and final

method used for assessing the functional/conceptual

equivalence of the Thai language instrument. The method

employs bilingual individuals as subjects in an empirical

investigation of translation accuracy. The aim of the

technique is to provide evidence that bilingual

individuals will score similarly on both versions of the

instrument. The procedures followed in this study are

described below.

Subjects. The subjects were 34 male and female Thai

students attending Oregon State University. The sample

was a sample of convenience.

Procedures. The Thai students were randomly divided

into two groups. The English and Thai versions of the
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PEAS were administered to the subjects in a

counterbalanced order with one week between

administrations. That is, subjects in Group A received

the Thai version first and the English version a week

later, while Group B received the English version first

and the Thai version a week later.

Statistical analysis. Translation accuracy under the

bilingual technique is viewed from the perspective of

consistency of scoring over two versions of the

instrument. To provide evidence for such consistency,

responses over the two administrations of the instrument

were tallied in a contingency table for each item

separately as shown in Figure 3.2. To the left of the

figure, the possible responses "true" and "false" for the

English instrument are displayed. Across the top of the

table, the possible responses "true" and "false" are

identified for the Thai instrument. If a subject chooses

the same answers on both tests, a tally was placed in

cell A (true) or in cell D (false) of the table. If a

subject answered "true" in the English instrument but

"false" in the Thai instrument, the tally was placed in

cell C. In cell B of the table, a tally was placed for a

subject who answered "false" in the English instrument

and "true" in the Thai instrument. All cell totals were

converted to proportions for the statistical analysis.
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ENGLISH VERSION
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THAI VERSION

CONTINGENCY COEFFICIENT = A + D

Figure 3.2. Contingency Table for Quantifying

Translation Accuracy.

A contingency coefficient (C), calculated by summing

the proportions of cells A and D, provided an index of

the agreement between the subjects' responses over the

two versions of the instrument for a given item. A value

of C below 0.50 is unacceptable since we would expect

such agreement by chance alone (i.e., respondents could

randomly answer the item and theoretically achieve .50

agreement). Therefore, values of between .50 and 1.00

are interpretable, with values close to 1.00 (perfect

agreement) indicating translation accuracy. Table 3.1

presents the contingency coefficients () for the 87-PEAS

items.
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Table 3.1

Agreement Indices (C) and Cell Frequencies

for Estimating the PEAS Translation Accuracy

Cell Frequency

41

Item CEl/Ti E2/T2 E2/Tl El/T2

2 10 16 4 4 .76
4 3 29 1 1 .94
5 11 17 1 5 .82
6 7 19 5 3 .76
8 4 24 4 2 .82

10 11 16 5 2 .79
13 10 17 5 2 .79
16 20 8 4 2 .82
17 16 11 3 4 .79
18 34 0 0 0 1.00
19 13 14 2 5 .79
22 11 16 3 4 .79
23 14 14 1 5 .82
24 14 13 5 2 .79
25 23 4 3 4 .79
26 7 20 1 6 .79
27 9 19 3 3 .82
29 16 11 5 2 .79
30 23 4 3 4 .79
31 25 2 4 3 .79
32 26 2 3 3 .82
33 10 18 3 3 .82
34 12 15 2 5 .79
35 6 22 4 2 .82
36 10 17 1 6 .79
37 25 1 4 4 .76
38 12 16 5 1 .82
39 16 12 2 4 .82
40 25 2 4 3 .79
41 25 2 4 3 .79
42 29 2 0 0 .91
43 7 20 3 4 .79
44 24 6 3 1 .88
45 2 25 0 7 .79
46 3 25 3 3 .82
47 8 20 4 2 .82
48 9 18 2 5 .79
49 1 33 0 0 1.00



Table 3.1 (Continued)

Agreement Indices (C) and Cell Frequencies

for Estimating the PEAS Translation Accuracy

Cell Frequency

42

Item El/Ti E2/T2 E2/Tl El/T2

50 4 23 3 4 .79
51 20 8 3 3 .82
52 10 17 2 5 .79
53 15 12 4 3 .79
54 10 19 2 3 .85
55 2 25 1 6 .79
56 7 20 1 6 .79
57 22 5 3 4 .79
58 23 6 4 1 .85
59 4 24 3 3 .82
60 13 13 2 6 .76
61 11 15 5 3 .76
62 4 23 3 4 .79
63 22 4 3 5 .76
64 17 14 3 0 .91
65 14 13 3 4 .79
66 2 27 2 3 .85
67 7 19 5 3 .76
68 13 16 0 5 .85
69 5 22 3 4 .79
70 15 12 4 3 .79
71 27 2 2 3 .85
72 8 19 5 2 .79
73 6 21 4 3 .79
74 3 27 3 1 .88
75 10 19 4 1 .85
76 4 18 3 9 .64
77 6 25 2 1 .91
78 8 19 2 5 .79
79 17 9 5 3 .76
80 15 11 5 3 .76
81 8 18 1 7 .76
82 6 20 4 4 .76
83 22 4 6 2 .76
84 11 16 4 3 .79
85 31 1 1 1 .94
86 25 3 4 2 .82
87 13 14 4 3 .79



Table 3.1 (Continued)

Agreement Indices (C) and Cell Frequencies

for Estimating the PEAS Translation Accuracy

Cell Frequency

Item El/Ti E2/T2 E2/Tl El/T2 C

88 16 10 3 5 .76
89 9 17 4 4 .76
91 17 10 5 2 .79
92 20 7 7 0 .79
94 13 12 3 6 .74
95 4 27 1 2 .91
96 9 23 1 1 .94
97 24 5 2 3 .85
98 22 6 1 5 .82
99 0 31 2 1 .91

100 21 7 4 2 .82

43

Table 3.1 reveals values of C ranging from 1.00 to

0.64 (median = .79). The translation of the PEAS from

English language to Thai language was judged as having

similar meaning in each item of the instrument.

Further proof of translation equivalence is given by

comparing the mean scores of the attraction scale across

test versions and mean scores of the estimation scale

across test versions (see Table 3.2). Dependent measures

t-tests of mean differences revealed no significant

differences in either the estimation or attraction scales

(p >.05, df = 33).
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Table 3.2

Means and Standard Deviations of Attraction and

Estimation Subtest Scores for Thai and English Versions

Staqe 2: Assessing Item Equivalence

A primary focus of this study was to investigate the

equivalence of Thai and English versions of the PEAS.

This stage analyzed the equivalence of PEAS items across

cultures via item response theory as suggested by Hulin

et al. (1982).

Subjects

Since both IRT and confirmatory factor analysis

(Stage 3) were employed in this study, sample size was

determined by the minimum rule of thumb' which provided

stable estimation in both procedures. To provide a stable

estimation of item parameters, researchers suggest using

large sample sizes (n > 200) when employing IRT (e.g.,

Hui et al., 1983; Wood, 1987). However a common "rule of

Subtest Mean Standard Deviation

Thai Version

Attraction 27.32 7.98

Estimation 14.41 8.10

English Version

Attraction 27.74 7.92

Estimation 14.35 7.29
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thumb" for estimating stable factor analysis parameters

is a minimum of 10 respondents per each item of an

instrument (Brislin et al., 1973; Courtney, 1984). Since

there are 100 items in the PEAS, 13 of which are designed

to identify response distortion, one thousand (100 x 10)

subjects from each population should be tested to ensure

stable parameter estimation for both the IRT and

confirmatory factor analysis procedures. However, the

subjects used in this study in the United States were

limited by the amount of students available in each

class.

The subjects of this study consisted of 499 boys

aged 14 - 19 years in grades 8 through 12 from public

schools in the cities of Corvallis and Albany, in the

State of Oregon and 1009 boys aged 14 - 19 years in

grades 8 through 12 in Bangkok Province, Thailand.

Prior to data collection in the United States an

application for exemption from human subjects review was

obtained from the Oregon State University Office of

Research, Graduate Studies, and International Programs

(see Appendix A).

Procedures

PEAS data were collected in Thailand in February,

1988 by an assistant to the principal investigator. The

procedures for collecting data in Thailand were as

follows:
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The assistant investigator randomly selected

four schools and contacted the principal in

each school to obtain permission for collecting

data.

The students in each grade level of the schools

were selected by simple random sampling.

Data were collected on site by the assistant

investigator with help from classroom teachers.

Before administering the questionnaire, the

assistant investigator or classroom teacher

explained the objectives of the research to the

students and read procedures for answering the

questionnaire as shown in Appendix F.

There was no time limit set for students to

answer the questionnaire.

In the United States intact classes of students

designated by the school were sampled and data were

collected in May - June, 1988. Permission for data

collection in the Albany and Corvallis school districts

was obtained from the appropriate district administration

officials prior to data collection (see Appendix B).

Oregon data were collected by physical education

teachers appointed by school principals for that task.

Teachers involved in data collection were interviewed and

trained by the principal investigator. Administration
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procedures were similar to those used for the Thai sample

with the exception that the investigator (or his

assistant) was not present.

Only answer sheets for which there were no missing

responses were used in the analysis. Data for no more

than 20 subjects in each sample were discarded because of

missing data or because of suspected response distortion.

There were 1009 answer sheets for Thai subjects and 499

answer sheets for the American subjects used in this

study. Each of the 87 items of the PEAS was scored as

"1" for a "true" response and "0" for a "false" response

and appropriate items were reversed according to the PEAS

answer key (see Appendix D). Data were input to a

computer ASCII file via Lotus 123 for subsequent

analyses.

Statistical Analysis

The two-parameter logistic model was used to assess

the item equivalence of the instruments. Item parameters

and ICCs for each test item in both the English and Thai

versions of the PEAS were estimated using the computer

program PC-BILOG (Mislevy & Bock, 1986) on an IBM-AT

microcomputer. EST and ATTR items were treated

separately since they represent distinct constructs. The

procedures involved two steps:
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estimating item parameters for each item using

marginal maximum likelihood procedures (item

calibration) and creating an ICC for each item

in both instruments using the following formula

for the two-parameter logistic model (Baker,

1985)

P(0) =
-a(e -

l+e
where,

e is an ability level,
P(0) is the probability that a randomly
selected examinee with ability e answer
item correctly,
e is the constant 2.718,

is the difficulty parameter, and
, is the discrimination parameter.

Note that the PC-BILOG program defaults

were used for this stage of the analysis.

assessing the cross-cultural equivalence of IRT

difficulty and discrimination parameters for

each item separately using a -statistic (Lord,

1980). To limit the experimentwise Type I error

rate to .05, a Bonferroni method was employed

in which each comparison was tested at the

.0006 level of significance (i.e., .05/87 =

.0006). The formula to calculate the Z-

statistic is shown below:



XT -XE

/(s.E. of XT)2 + (S.E. of XE)2

where,

Z is the Z-statistic for item i,
XT is the estimated parameter , or for
Thai version item 1,
XE is the estimated parameter , or k for
English version item k,
S.E. of XT is a standard error of a or k
for Thai version item i, and
S.E. of XE is a standard error of a or b
for English version item i.

Stage 3: Examining Equivalence of

Construct Operationalization

Factor analysis is a technique for determining the

latent variables that underlie a large number of observed

variables unique to a situation. It is a method that

reduces relationships among many observable variables to

a key number of latent factors. Simply stated in

geometric terms, factor analysis is a means for finding a

set of dimensions which account for the relationship

among the variables under study (Brislin et al., 1973).

Factor analytic procedures can be generally

categorized into exploratory procedures and confirmatory

procedures. In the former no a priori factor structure

is specified. Every observed variable is allowed to load

on every factor. Such procedures are often described as

"data driven" since the resulting factor structure is a

product of the rather subjective post hoc interpretation

49
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of the user. In contrast, confirmatory factor analytic

methods allow for a priori specification of both factor

loadings and between factor correlations based upon prior

knowledge or theory. Furthermore, the method provides a

statistical test of the fit between the specified model

and the factor structure resulting from the observed

data. Confirmatory factor analysis is thus known as a

"theory driven" procedure.

Confirmatory factor analysis involves three steps:

(a) identification of the model parameters, (b)

estimation of factor parameters, and (c) testing the

goodness of fit between the hypothesized factor structure

and the observed factor structure (Long, 1983). The

computer program PC-LISREL 6 (Jdreskog & Sorbom, 1986) is

commonly employed to execute confirmatory factor

analyses. The following procedures are advocated for the

present study:

(a) An inter-item correlation matrix (R) of

tetrachoric coefficients with 1.00s along the

main diagonal is created for the PEAS English

data. The factor structure of R is determined

via exploratory factor analytic procedures

using the SPSSX computer program (SPSS, 1986).

Factor loadings and between factor correlations

are used to specify the factor model with which

to compare the Thai version.
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(b) The English version factor loadings and between

factor correlations are input along with a Thai

version of R to the LISREL 6 computer program.

LISREL 6 determines the factor structure of the

Thai data and statistically compares the

structure to the English version factor

structure using maximum likelihood procedures

and the chi-square goodness-of-fit test

(Jreskog & Srbom, 1986).
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Chapter 4

RESULTS AND DISCUSSION

Chapter 4 consists of two sections. The first

section presents a summary of the IRT analysis focusing

on a comparison of the IRT analysis with traditional item

statistics, followed by a discussion of the

interpretation of the IRT analysis and its contribution

to the cross-cultural validation of a psychological test

instrument. A discussion of the analysis of construct

operationalization provides the focus for the second

section.

IRT Analysis

Item (Psychometric) Equivalence

IRT parameters were generated via the PC-BILOG

computer program. PC-BILOG separates IRT analysis into 3

phases. In Phase I traditional item analysis statistics

are computed such as the item discrimination index

represented by the biserial correlation (rb) and the item

difficulty statistic (ID) or the proportion of subjects

responding "positively" to an item. The biserial

correlation is simply the correlation between the

responses to an item and the total score for a subtest.

A high positive rb is the desired result since such

values indicate that respondents who tend to answer an

item "positively" tend to achieve a high subtest total
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score, while respondents who record an negative response

tend to score low on the subtest total score (Jensen,

1980)

r

ID

THAI VERSION

ENGLISH VERSION

THAI VERSION

ENGLISH VERSION

- RANGE FROM -.394 TO .501

- MEDIAN = .279

- 33 ATTR.
< .30

- 16 EST.

- RANGE FROM -.391 TO .729

- MEDIAN = .401

- 16 ATTR.
< .30

- 1 EST.

- RANGE FROM .218 TO .927

- MEDIAN = .583

- 8 ITEMS > .80

- 6 ITEMS < .30

- RANGE FROM .180 TO .940

- MEDIAN = .665

- 9 ITEMS > .80

- 3 ITEMS < .30

Figure 4.1. Summary of Traditional Item Statistics.

Tables 4.1 and 4.2 present the ID and b statistics

for the Thai and English samples respectively. Figure

4.1 provides a summary of these results. Item
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discrimination statistics ranged from -.394 to .501

(Median = .279) in the Thai sample and from -.391 to .729

(Median = .401) in the English sample. Although the

desired magnitude of rb depends on the purposes for which

a test will be used, a common rule of thumb considers

values .40 as indicating very good discrimination, .30

- .39 as indicating good discrimination, .20 - .29

indicating marginal discriminatory power, and values

.20 as unacceptable (Ebel, 1965). Forty-nine items in

the Thai version (33 attraction and 16 estimation) and 17

English version items (16 attraction and 1 estimation)

had discrimination values below .30. Overall, items in

the Thai version of the PEAS revealed less discriminating

power than English version items as evidenced by a lower

median value for b and a greater frequency of values

close to zero in magnitude or negative in algebraic sign.

Discrimination values with a negative sign (e.g., Thai

items 8, 50, 94 and English item 50) are an undesirable

result as they indicate that respondents who tended to

answer "positively" to the item also tended to score low

on the PEAS and vice versa.
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Traditional Item Analysis Statistics

for the PEAS Thai Version
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Item ID Item ID

ATTRACTION

2 .795 .279 63 .750 .349
4 .364 .242 65 .553 .305
8 .223 -.184 66 .411 .159

16 .81]. .306 71 .752 .212
17 .690 .491 74 .743 .275
18 .927 .422 75 .718 .425
22 .651 .404 76 .659 .275
23 .619 .243 78 .703 .294
24 .218 .104 80 .341 .167
25 .660 .378 82 .632 .209
27 .612 .240 83 .804 .289
29 .583 .229 85 .846 .353
30 .739 .197 86 .357 .081
31 .523 .384 89 .504 .188
32 .775 .478 92 .838 .321
34 .631 .322 96 .732 .437
36 .393 .231 97 .787 .403
37 .398 .188 98 .554 .214
41 .312 .114 99 .484 .034
42 .899 .370 100 .812 .200
43 .499 .188
44 .428 .251 ESTIMATION
45 .473 .181
46 .466 .202 5 .636 .060
47 .711 .477 6 .511 .381
50 .249 -.394 10 .612 .466
51 .514 .274 13 .626 .438
52 .533 .198 19 .543 .067
53 .507 .383 26 .518 .442
55 .417 .203 33 .517 .491
56 .588 .201 35 .718 .350
57 .770 .373 38 .635 .501
58 .547 .371 39 .687 .412
61 .690 .417 40 .425 .368
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Traditional Item Analysis Statistics

for the PEAS Thai Version
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The greater the magnitude of the ID value for an

item, the greater the percentage of respondents who

answered the item "positively". An item for which ID =

1.00 indicates that all respondents answered the item

positively (an "easy" item), while an item for which ID =

0.00 shows that none of the respondents answered

positively to the item (a "hard" item). Items for which

ID is close to 1.00 or 0.00 are not useful since these

items fail to discriminate among respondents. Maximum

discrimination occurs when ID falls at approximately .50.

Item difficulty values ranged from .218 to .927 (Median =

.583) in the Thai sample and from .180 to .940 (Median =

.665) in the English sample. Thai items 16, 18, 42, 59,

83, 85, 92, and 100 revealed difficulty values exceeding

Item ID Item ID

48 .667 .240 72 .593 .478
49 .314 .294 73 .276 .292
54 .531 .270 77 .575 .445
59 .800 .128 79 .507 .196
60 .435 .180 81 .554 .424
62 .597 .466 84 .529 .243
64 .595 .277 87 .790 .091
67 .694 .387 88 .510 .389
68 .566 .468 91 .291 .126
69 .644 .307 94 .329 -.003
70 .532 .294 95 .294 .182
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Item ID Item ID

ATTRACTION

2 .778 .483 74 .828 .319
4 .453 .266 75 .433 .364
8 .860 .614 76 .806 .337

16 .635 .238 78 .653 .347
17 .677 .385 80 .309 .046
18 .940 .302 82 .754 .519
22 .423 .212 83 .762 .620
23 .768 .517 85 .749 .555
24 .226 .050 86 .641 .233
25 .715 .588 89 .497 .375
27 .651 .233 92 .519 .377
29 .625 .251 96 .717 .470
30 .737 .271 97 .685 .469
31 .385 .210 98 .681 .338
32 .539 .455 99 .473 .142
34 .595 .304 100 .770 .536
36 .725 .507
37 .557 .473 ESTIMATION
41 .489 .291
42 .752 .705 5 .792 .343
43 .776 .656 6 .469 .495
44 .743 .307 10 .635 .604
45 .605 .344 13 .549 .380
46 .641 .481 19 .770 .499
47 .341 .189 26 .665 .491
50 .180 -.391 33 .471 .456
51 .735 .349 35 .810 .533
52 .627 .262 38 .533 .507
53 .721 .379 39 .731 .654
55 .371 .139 40 .766 .599
56 .816 .363 48 .888 .386
57 .754 .641 49 .222 .110
58 .667 .572 54 .667 .398
61 .635 .651 59 .878 .411
63 .651 .522 60 .818 .349
65 .786 .596 62 .571 .468
66 .455 .397 64 .649 .309
71 .595 .092 67 .669 .393



Table 4.2 (Continued)

Traditional Item Analysis Statistics

for the PEAS English Version
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positively to these items. In contrast, Thai items 8,

24, 50, 73, 91, and 95 were associated with ID values

below .300, indicating that few Thai respondents answered

positively to these items. Analysis of ID values for the

English version shows that items 8, 18, 35, 48, 56, 59,

60, 74, and 76 were answered positively by most English

respondents, while items 24, 49, and 50 were answered

with few positive responses.

Comparison of traditional item analysis statistics

across the Thai and English versions of the PEAS provides

some evidence that the instruments are different.

However, as Hulin (1987) pointed out, such comparisons

are fraught with difficulties since such statistics are

population dependent. Comparing the mean ID statistic

across different language versions assumes that "the

Item ID Item ID

68 .641 .530 81 .735 .729
69 .719 .579 84 .756 .460
70 .745 .413 87 .790 .091
72 .485 .429 88 .607 .541
73 .545 .573 91 .291 .126
77 .655 .401 94 .329 -.003
79 .665 .325 95 .294 .182

.800, indicating that most Thai respondents responded
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distributions of the trait being assessed by the items in

the populations being compared are equal or known a

priori" (Hulin, 1987, p. 118), while differences in b

may be a result of differences in the translation p1 to

differences in item means, item covariances, and/or

variability in the latent trait. To overcome these

difficulties Hulin suggests employing IRT analysis of

items since

psychometrically equivalent items (stimuli)
evoke a specified response, from the set of
permissible responses, with the same
probability among individuals with equivalent
amounts of the characteristic assessed by the
item or scale comprising the items (stimuli).
In the case of psychological scales and
questionnaires, the response options or
alternatives to each item are the permissible
responses. If the source and target language
versions of items elicit equal probabilities of
a specified response from individuals with
equal amounts of the trait assessed by the
items, psychometric equivalence of the source
and translated item is supported. (p. 123)

To analyze the item equivalence of the PEAS the two-

parameter logistic IRT model was selected with item

discrimination (a) and item difficulty (b) free to vary

across items, but the value of item guessing (c) fixed at

zero. The model was chosen because, in attitude

measurement using the PEAS, there is no reason for

individuals to guess the correct response in any items

(Hulin et al., 1983). Employing PC-BILOG (Phase II) the

two-parameter logistic model was fit to all items in the

Thai and English samples separately using a maximum
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likelihood procedure. Since the PEAS consists of two

dimensions -- attraction and estimation IRT

parameters were calibrated for each subscale separately.

IRT parameters for each item in both the English and Thai

samples are provided in Appendix G.

Table 4.3 presents means (i), standard deviations

(SD), minimum, and maximum values for the IRT parameters

for each sample.

Table 4.3

IRT Parameter Descriptive Statistics

for the PEAS Thai and English Versions

ATTRACTION

Thai

.677 .340 .080 1.394
k -.046 2.758 -2.592 13.867

English

.904 .456 .135 2.066
-.373 2.045 -3.159 11.287

ESTIMATION

Thai

.739 .404 .180 1.538

.333 1.633 -4.265 3.992

English

1.046 .352 .358 2.272
-.803 1.058 -2.540 3.595

ICC Mean Standard Minimum Maximum
para. Deviation
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To judge the fit of the IRT model to the data, PC-

BILOG computes a chi-square goodness-of--fit test for each

item (see Appendix G). Nonsignificant chi-square

statistics (p > .05) indicate adequate fit of the model

for a given item. For the PEAS Thai version, there were

five items of the attraction scale and six items of the

estimation scale showing poor fit of item parameter

estimates. Table 4.4 summarizes these results.

Table 4.4

PEAS Thai Version

Items Evidencing Poor IRT Model Fit

*p < .05.

Item , parameter b parameter Chi-square

ATTRACTION

2 .632 -.306 25.6*
8 .127 9.819 32.6*

44 .537 .560 29.1*
50 .080 13.867 7Q3*
66 .365 1.002 30.5*

ESTIMATION

33 1.534 -.056 20.6*
35 .680 -1.504 17.0*
40 .700 .470 16.8*
49 .673 1.265 21.1*
59 .321 -4.406 16.0*
70 .464 -.295 21.5*
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For the PEAS English version poor model fit was

evidenced in five attraction items and two estimation

items as shown in Table 4.5.

Table 4.5

PEAS English Version

Items Evidencing Poor IRT Model Fit

*p <.05.

The rationale for using IRT to assess psychometric

or scalar equivalence of translated items stems from the

invariance principle of IRT. Assuming that respondents

from the source and target languages are subpopulations

from the same population, the invariance principle

suggests that IRT parameters from source and translated

versions of a test instrument should, within sampling

error, be the same. That is, "if individuals with the

Item , parameters b parameters Chi-square

ATTRACTION

47 .385 1.769 29.8*
50 .135 11.287 32.6*
56 .947 -1.816 15.9*
76 .927 -1.766 19.2*
82 1.383 -1.068 19.6*

ESTIMATION

5 .711 -2.074 15.0*
6 1.067 .131 19.0*
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same amounts of the trait being estimated have different

probabilities of making a specified response to the item

when responding to different language versions of the

items or scales, the items are said to be biased or

nonequivalenttt (Hulin, 1987, p. 138). While visual

inspection of ICCs (see Appendix I for ICCs for each PEAS

item) would provide evidence of nonequivalence across

test versions (Baker, 1985), a more accurate assessment

involves the statistical comparison of IRT parameters

across language versions for each item separately.

Significant differences between IRT parameters for each

item across test versions were analyzed using a -score

method outlined by Lord (1980). To limit the

experimentwise Type I error rate to .05, a Bonferroni

method was employed in which each comparison was tested

at the .0006 level of significance.

Results of the Z-score analysis are presented in

Tables 4.6 - 4.8. Only 15 of the 87 PEAS items (12

attraction and 3 estimation items) revealed

nonsignificant differences in both parameters (see Table

4.6). These results are supported by visual comparison

of the ICCs for each of these items across language

versions. Figures 4.1 and 4.2 present Thai and English

ICCs respectively for Items 10 and 24, clearly

illustrating the identical shape, slope (item

discrimination), and location (item difficulty) of these
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curves. Employing Hulin's (1987) interpretation of IRT

comparisons across language versions of a psychological

test instrument, the items in Table 4.6 present similar

stimuli across cultures in measuring the latent trait of

interest and are considered to be item equivalent.

Table 4.6

Items Revealing Nonsignificant Differences

in Both a and b Parameters

Item Thai English Z-score

ATTRACTION

24 .274 4.724 .277 4.500 -.053 .231
27 .458 -1.053 .447 -1.477 .287 2.006
29 .513 -.698 .505 -1.070 .129 2.450
30 .509 -2.161 .531 -2.056 -.331 -.368
34 .730 -.825 .650 -.648 1.219 1.718
50 .086 13.867 .135 11.287 -1.534 .621
55 .412 .831 .308 1.753 1.897 3.105
74 .785 -1.517 .870 -2.041 -1.083 2.853
78 .687 -1.374 .673 -1.031 .073 2.470
80 .372 1.816 .264 3.104 2.022 2.334
96 1.123 -1.105 1.033 -1.081 1.166 -.257
99 .237 .273 .391 .284 -2.861 -.667

ESTIMATION

10 1.441 -.440 1.421 -.554 .225 2.258
64 .491 -.826 .603 -1.111 -1.801 1.985
67 .905 -1.052 .809 -1.011 1.493 -.392

.0006.
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Two items considered to be item equivalent are described

below along with their associated ICC5 (see Figures 4.2

and 4.3):

Estimation Item 10

"I am in better physical condition than most

boys my age."

:237. STIMAT :::: 10
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BILITY :AT:CN

CC
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Figure 4.2. ICCs for Estimation Item 10.
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Attraction Item 24

"I would rather visit an amusement park than watch a

tennis match."

JTRAC1 24

Th03A- NF00
AT0N



67

Six attraction items and four estimation items

exhibited nonsignificant differences for the , parameter

and significant differences for the parameter (see

Table 4.7). Visual inspection of the ICC5 for the Thai

and English versions of Item 26 (Figure 4.4) and Item 44

(Figure 4.5) show the similar slopes (item

discrimination) but different locations (item

difficulty). Interpretation of these results are not as

straightforward as those presented in Table 4.6 because

differences in IRT parameters can indicate a poorly

translated item or an item which is accurately translated

but has little substantive meaning in the target culture.

Hulin (1987) suggested that items which differ in the

location (b) parameter only are indicative of poor

translation quality. Such items should be carefully

examined for words and phrases which may be changed to

improve the fidelity of the item.
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Items Revealing Nonsignificant Differences

Between the a Parameters

and Significant Differences Between the Parameters
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*p < .0006.

The ICCs of Items 26 and 44 are ex'amples of

nonequivalence in item difficulty:

Estimation Item 26

"I am better coordinated than most people I know."

The ICCs (Figure 4.4) of this item in both the Thai and

English versions show differences in item popularity

parameter (b). Thai and American boys have a low estimate

of their coordination. It is possible that the Thai

translation of the word "coordination" may have a

different meaning.

Item Thai
k

English Z-score

ATTRACTION

4 .451 1.282 .555 .360 -1.710 6.332*
44 .537 .560 .653 -1.766 -1.811 13.584*
52 .403 -.351 .517 -1.065 -1.868 4753*
53 .867 -.055 .916 -1.205 -.686 12.143*
76 .723 -1.016 .927 -1.766 -2.807 5.365*
97 1.147 -1.396 1.079 -.880 .844 -5.570*

ESTIMATION

6 1.077 -.060 1.067 .131 .123 -3.643*
26 1.133 -.089 1.050 -.812 1.054 10.563*
68 1.123 -.300 1.126 -.660 -.038 5.782*
77 1.049 -.356 .844 -.887 2.804 6.309*
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Attraction Item 44

"I prefer to watch an exciting basketball game to

playing it myself." The ICCs (Figure 4.5) for this

item indicate that Thai boys seem more likely to

play in a basketball game than to watch a basketball
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game. One possible explanation is that in the U.S.

professional and collegiate basketball is a popular

spectator sport. The absence of comparable

spectator programs in Thailand may result in a

greater interest in direct participation in

basketball. Substitution of the word "football"

(i.e., soccer) for basketball may alleviate the

problem.

.00 .00 00 .00 .00 2.00 .00 4 00
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Table 4.8 presents 14 items (7 attraction and 7

estimation) which show significant differences between

the a parameters and nonsignificant differences between

the b parameters. Similarity of item difficulty

locations and differences in item discrimination slopes

were also exhibited in the ICC5 as shown in Figures 4.6

and 4.7 for Items 19 and 82. Again, following Hulin's

(1987) interpretation items which reveal similar

locations but discrepant slopes are likely suffering from

einjc item content or substantive differences in meaning

across cultures. Such items should be deleted from the

test instrument.
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Items Revealing Significant Differences

Between the a Parameters and

Nonsignificant Differences Between the Parameters
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*p < .0006.

Two items, 19 and 82, demonstrate cross-cultural

nonequivalence:

Estimation Item 19

1 just do not have the coordination necessary to

look like a graceful skier (gymnast in the Thai

version)." The ICCs for this item (see Figure 4.6)

show that the item discriminates more effectively in

the English version than the Thai version. Coupled

Item Thai English Z-score

ATTRACTION

17 1.292 -.813 .779 -1.069 6.975* 2.575
18 1.356 -2.309 .985 -3.159 3.529* 2.852
23 .530 -.984 1.340 -1.160 -10.048* 1.585
25 .886 -.873 1.481 -.854 -7.243* -.256
71 .565 -2.090 .313 -1.258 4.192* -3.091
82 .503 -1.145 1.383 -1.068 -12.188* -.664
89 .396 -.056 .748 .014 -5.470* -.762

ESTIMATION

5 .215 -2.625 .711 -2.074 -7.856* -1.279
19 .213 -.821 1.052 -1.398 -12.590* 2.945
35 .680 -1.504 1.197 -1.528 -6.609* .176
39 1.053 -.906 1.584 -.920 _6.422* .202
59 .321 -4.406 .935 -2.434 -7.712* -3.154
62 1.213 -.417 .955 -.370 3.281* -.781
69 .566 -1.124 1.387 -.930 -10.423* -1.816
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with the fact that most of the Thai students

answered negatively to this item leads to the

conclusion that gymnastics is a new activity to

which Thai boys may not have had much exposure.

19
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Figure 4.6. ICCs for Estimation Item 19.
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Figure 4.7. ICCs for Attraction Item 82.
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Attraction Item 82

"Being strong and highly fit is not really that

important to me." Figure 4.7 shows the ICCs for

this item. Many Thai boys are not attracted to being

strong and possessing a highly fit body. They may

not have been trained physically before or they may

not have knowledge on how to improve their body

conditioning.

TEST: ATTA0T 82

NFOR-
SATION

-3.00 --2.00 --1 .00 .00 2.00 3.00 4 00
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Twenty nine of the 54 attraction items and 19 of the

33 estimation items showed significant differences in

both the a and b parameters (see Appendix H). The ICCs

for these items also indicate the differences in item

discrimination slopes and item difficulty locations (see

Appendix I). These items show no item equivalence across

cultures and should be deleted from the instrument.

Items 91 and 43 are examples of these nonequivalent

items:

Estimation Item 91

"I am not very good at most physical skills." The

ICC5, shown in Figure 4.8, of both versions show

differences in item discrimination and item

difficulty.
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Figure 4.8. ICCs for Estimation Item 91.

Attraction Item 43

"I like the rough and tumble of athletic

competition." Figure 4.9 presents the ICCs for Item

43. It is possible that this type of competition is

not well-known among Thais and they do not care for

it either.
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Figure 4.9. ICCs for Attraction Item 43.

Summary of IRT Findings

The summary results of the IRT analysis are the

following:

1. Based on traditional item analysis statistics,

49 Thai version items and 17 English version

items revealed marginal item discriminatory

power. The median item difficulty of the two
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versions was similar -- .583 and .665 for the

Thai and English versions respectively.

Overall, the two-parameter logistic model fit

the two instruments well. Using a chi-square

goodness-of-fit test at the .05 level five

items in the attraction scale and six items in

the estimation scale of the PEAS Thai version

showed lack of fit. Additionally, five items of

the attraction scale and two items of the

estimation scale for the PEAS English version

exhibited lack of fit.

Comparing the estimated IRT parameters across

the two versions of the PEAS using a i-score

test at the .0006 level of significance showed

that:

Twelve items of the attraction scale

and three items of the estimation

scale had nonsignificant differences

for both a and b parameters,

indicating item equivalence.

Six attraction items and four

estimation items exhibited

nonsignificant differences between

the parameters and significant

differences between the parameters.

This result provides evidence of
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translation inaccuracies such as

inappropriate modifiers in the

translated instrument.

(C) Seven attraction items and seven

estimation items had significant

differences between the . parameters

and nonsignificant differences

between the b parameters. This

result indicates items suffering from

emic item content or content which

has little substantive meaning in the

target population.

(d) Twenty-nine attraction items and 19

estimation items with significant

differences in both the a and

parameters of the PEAS versions

indicating items which have little

meaning in common across cultures.

Discussion

It is evident from the results of this study that

assessing cross-cultural equivalence of psychological

instruments is a lengthy and complex task involving

assessment of functional/conceptual equivalence, item

equivalence, and construct operationalization. Cross-

cultural validity can be viewed as a part of the more

global process of construct validity. The aim of both
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processes is the determination of the degree to which a

test instrument reflects an underlying construct (i.e.,

latent trait). An added dimension to the cross-

validation problem is the comparison of. measurement

fidelity of an instrument across two or more cultures.

The following discussion focuses on two issues: (a)

interpreting the results of the cross-validation model

and (b) advantages and drawbacks of the model.

FunctionalJconceptual equivalence.

Translation accuracy (functional/conceptual

equivalence) is a necessary but not sufficient condition

for equivalence of source and translated instruments

across cultures (Hulin & Mayer, 1986; Jensen, 1980;

Richard, 1953). Translation accuracy provides evidence

of linguistic similarity. However, linguistic similarity

does not guarantee that (a) the measurement scale

underlying the target and source instruments is similar

(i.e., that corresponding items in the target and source

instruments invoke the same probability of response from

subjects with the same amount of the underlying latent

trait (Hulin, 1987)) or (b) that the translated

instrument conveys the same concepts across cultures or

(c) that concepts in the source instrument have meaning

in the target culture. Thus evidence of item

(psychometric) equivalence and equivalence of construct

operationalization are required along with evidence of
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translation accuracy to claim cross-cultural validity of
a psychological test instrument.

The drawbacks of relying solely on

functional/conceptual equivalent evidence in claiming

cross-cultural validity are illustrated dramatically by
the results of this investigation. To provide evidence

for translation accuracy the PEAS English version was
translated into the Thai language using three well-known
methods: a modified Delphi technique, back-translation,
and a bilingual technique (Hulin & Mayer, 1986). Overall

the results indicated the PEAS Thai version to be

accurately translated, although a number of translated
items evidenced marginal translation accuracy. The

presence of marginally accurate items is not uncommon as
pointed out by Candell and Hulin (1987) who stated that
the translated version need not be equivalent with the
original version in every item.

It would be tempting to claim cross-validity of the
instruments at this point. However, as noted above,
translation accuracy does not guarantee psychometric

equivalence. Moreover, the translation accuracy methods
are not failsafe. For example, Hulin (1987) noted that
accurate back translations from poorly translated target
instruments can be made through "insightful guesses and
assumptions", while bilingual translators may develop
translations which have little meaning for target
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inonolinguals. Responses to items depend on the

backgrounds, experiences, and cultures of the

respondents. Diaz, Rodriguez, and Ruiz (1986) noted that

a translated test is appropriate only when the cultural

aspects of subjects are considered.

Item equivalence.

Traditional item analysis statistics and IRT

parameters generated by the PC-BILOG program provided

evidence that the source and target versions of the PEAS

were not psychometrically equivalent. Of more import,

however, were the differences shown between the

traditional and IRT analyses. According to the

traditional analysis, 49 Thai version items and 17

English version items revealed marginal item

discriminatory power, while 14 Thai and 12 English items

had unacceptable ID values. A major weakness of this

analysis is its inability to directly compare ID and

values for each item across translations because the

distribution of the underlying latent trait in each

population is unknown. The analysis fails to show if the

instruments are truly psychometrically equivalent since

it is not known for example if the 14 Thai items with

unacceptable ID values are the same items as the English

items with unacceptable ID values. A perusal of Tables

4.1 and 4.2 shows that many of the Thai items with poor

ID values are not the same items in the English version.
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In contrast the invariance of IRT parameters allows

statistical comparison of the a and b values for each

item across instruments. The test of the difference

between a pair of IRT parameters was analyzed by using a

univariate Z-score statistic outlined by Lord (1980). It

should be noted that Lord suggested using a more powerful

multivariate test of the parameters. The multivariate

test requires computation of the variance/covariance

matrix of the item parameters, a feature not included in

the most recent version of PC-BILOG. To minimize the

probability of Type I error in the univariate analysis,

the experimentwise error was set at .05 for testing each

parameter and using a Bonferroni approach the

comparisonwise error was set at a conservative .05/87 =

.0006. The IRT analysis indicated that 15 items were item

equivalent (i.e., no differences in either the , or

parameters), 10 items were different in the location

parameter only and could be improved by reviewing the

translation for inaccuracies, and 62 items were not item

equivalent. These results clearly show that despite a

claim for functional/conceptual equivalence the Thai

version of the PEAS is not psychometrically equivalent to

the source version. For most of the items on the PEAS,

the probability of Thai adolescent boys responding

positively to those items for given levels of the
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underlying latent trait is different than the probability

of English speaking adolescent boys with the same amount

of the underlying trait.

Analysis of Construct Operationalization

Item or psychometric equivalence focuses on the

cross-cultural equivalence of the scale used to reflect

the underlying latent trait of interest. Item

equivalence only indirectly addresses questions related

to similarity of the nature or meaning of the latent

trait across cultures. This latter concern is the realm

of construct operationalization. The term construct

operationalizatjon is not to be confused with the term

construct reiDresentation defined by Embretson-Whitely

(1983) as "the theoretical mechanisms that underlie task

performance" (p. 180). Construct representation refers

to the underlying meaning of the source instrument, while

construct operationalization refers to the comparison of

the construct representation of the source and target

language instruments.

For the purposes of the present investigation, the

strategy for assessing construct operationalization of

the PEAS across English and Thai versions of the

instrument involved comparison of the factor structure of

the English version with the factor structure of the Thai

version via confirmatory factor analysis procedures.

Specifically in Stage 1 of the analysis, the factor
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structure loadings and between factor correlations of the

English version were to be determined via R-type

exploratory factor analysis using the SPSSX subprogram

Factor (SPSS, 1986). To determine the best simple

structure for the data, three extraction methods

(principal axis, maximum likelihood, and generalized

least squares) each followed by an orthogonal rotation

method (varimax rotation) and an oblique rotation

(oblimin) were planned. Using a common rule of thumb,

structure loadings .5 would be considered for

subsequent stages of the analysis. In Stage 2 of the

analysis, the factor structure loadings and between

factor correlations computed from Stage 1, were to be

input along with the Thai version item intercorrelation

matrix to the LISREL 6 computer program (Jreskog &

Sbrbom, 1986) for confirmatory factor analysis.

Several problems encountered in Stage 1 of the

analysis prohibited completion of the analysis. Of

primary concern was the presence of an ill-conditioned

correlation matrix in the analysis of the English version

data. Many multivariate statistical procedures require

that the matrices being analyzed have nonzero

determinants (i.e., that the matrix has an inverse).

Matrices with no inverse are called singular matrices.

Singular matrices pose a problem in multivariate analyses

since many multivariate procedures, including factor
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analysis, require the computation of the inverse matrix.

While singular matrices make the solution to the

multivariate equations impossible, a potentially more

disastrous situation may occur from so-called "ill-

conditioned" matrices. These latter matrices are ones in

which the determinant is near zero, permitting a solution

to the multivariate equations, but one which may not be

accurate.

A primary cause of ill-conditioned matrices is

linear dependency (collinearity or near collinearity)

among the variables analyzed. Thus dependent variables

which are highly correlated should not be included in a

multivariate analysis (Marascuilo & Levin, 1983;

Thorndike, 1978). A possible factor contributing to the

ill-conditioned matrices in the present investigation is

collinearity among several of the items in the English

PEAS. A perusal of the ID statistics in Table 4.2

reveals extreme values ranging as high as >.94 (Item 18)

with many values exceeding .80 and as low as .180. A

high ID value indicates that a majority of respondents

answered positively (i.e., responded with a score of 1)

to that item while a low ID indicates that most

respondents answered negatively (i.e., answered with a

score of 0), resulting in high item intercorrelations in

some cases. However, if extreme ID values were causing

collinearity in the data, high positive item correlations
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would be expected between items both of which have high

or low ID values, while high negative correlations would

be expected between item pairs, one of which has a high

ID value and one with a low ID value. Inspection of the

item intercorrelation matrix analyzed by the SPSSX

program reveals for example that English Item 18 (ID =

.940) and Item 8 (ID = .860) correlate .187, Items 50

(ID = .180) and 49 (ID = .222) correlate .037, while

Items 18 and 50 correlate .247, all unexpected results.

Accuracy of tetrachoric correlation coefficients input to

SPSSX were also double-checked along with the accuracy of

the raw data input. The accuracy of the raw data and

computed coefficients was confirmed.

Because the English PEAS data could not be factor

analyzed a confirmatory factor analysis using LISREL

could not be completed. Therefore, the Thai data was

factor analyzed to provide some evidence of the factor

structure of the translated instrument which could be

compared to previous studies concerning the factor

structure of the PEAS for English adolescent boys (e.g.,

Sonstroem, 1974). However, factor analysis of the Thai

data revealed the same problem with ill-conditioned

matrices as the English data, thus nullifying the

alternative analysis.



Chapter 5

CONCLUSIONS AND RECOMMENDATIONS

The purposes of this study were to (a) outline a

three-stage methodology combining functional/conceptual

equivalence, item equivalence, and equivalence in

construct operationalization in order to investigate the

cross-cultural equivalence of affective test instruments,

and (b) examine the cross-cultural equivalence of the

PEAS for English-speaking and Thai adolescent boys.

A literature review indicated that the PEAS has been

widely used to measure attitude toward participation in

physical activity for English-speaking adolescence boys

aged 14 - 19 years and less widely used for English-

speaking adults. No published studies have investigated

the use of the PEAS cross-culturally. Moreover, methods

for assessing the cross-cultural equivalence of

psychological instruments, particularly the assessment of

item or psychometric equivalence and equivalence of

construct operationalization have received no attention

in the physical education literature.

The present study offered a three-stage model

patterned after methods outlined by Hulin (1987) and

others for assessing the cross-cultural equivalence of

psychological instruments. Assessment of the cross-

cultural equivalence of the PEAS for Thai and English

adolescent boys was used to exemplify the model.

88
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Functional/conceptual equivalence or translation accuracy

was assessed in the first stage using four well-known

translation methods: pragmatic translation, a modified

Delphi technique, back translation, and a bilingual

method. For the bilingual method 34 Oregon State

University bilingual Thai students were administered both

the Thai and English versions of the instrument in a

counterbalanced repeated measures design. Results

revealed that there were no significant differences of

mean scores of both the English version and the Thai

version (p > .05, df = 33). Agreement indices for each

item separately using the contingency coefficient ()

ranged from 1.00 to 0.64 with a median value of .79.

Based on the results of the four translation methods, the

Thai version of the PEAS was judged to have adequate

functional/conceptual equivalence.

In the second stage the item equivalence of PEAS

items across cultures was analyzed via item response

theory. The subjects consisted of 499 boys aged 14-19

years in the United States and 1009 boys aged 14 - 19 in

Thailand. The subjects in the United States were a

convenience sample selected from public schools in the

cities of Corvallis and Albany in the State of Oregon.

The subjects in Thailand were randomly selected from the

government schools in Bangkok province. To assess the

item equivalence of the instruments a two-parameter
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logistic IRT model was fit to the PEAS data for each

instrument separately using the PC-BILOG computer

program. Employing methodology proposed by Hulin (1987)

IRT difficulty and discrimination parameters were

statistically compared for each item separately across

instruments using a Z-score method offered by Lord

(1980). The experiinentwise Type I error was limited to

.05 by using a Bonferroni approach which set the

comparisonwise error rate to .0006. The following

findings were reported:

Items 24, 27, 29, 30, 34, 50, 55, 74, 78, 80,

96, and 99 in the attraction scale and items

10, 64, and 67 in the estimation scale showed

evidence of item equivalence across cultures.

The ICCs for these items over versions of the

PEAS are given in Appendix I.

Items 4, 44, 52, 53, 76, and 97 in the

attraction scale and items 6, 26, 68, and 77 in

the estimation scale showed no significant

differences in the item discrimination

parameter (a) but significant differences

between item difficulty parameters (fl). These

items were judged to contain translation

inaccuracies which could possibly be revised to

make the items more acceptable. The ICCs for

these items are presented in Appendix I.
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Items 17, 18, 23, 25, 71, 82, and 89 in the

attraction scale and items 5, 19, 35, 39, 59,

62, and 69 in the estimation scale indicated

significant differences between item

discrimination parameters () and no

significant differences between item difficulty

parameters (b). These items showed possible

differences in meaning of items across

cultures. The ICCs in Appendix I graphically

illustrate the differences between the

discrimination parameters of these items.

There were 29 items of the attraction scale and

19 items of the estimation scale indicating

significant differences for both item

discrimination parameters (fl.) and item

difficulty parameters (h). These items are

considered nonequivalent items or items which

are inaccurately translated and which tap

unique concepts in each culture. Appendix I

gives the ICC5 for these items.

Stage three of the model assesses the equivalence in

construct operationalization of the translated

instrument. That is, the nature of the latent trait(s)

measured by the two instruments is analyzed and compared.

One method for providing evidence for equivalence in

construct operationalization is comparison of the
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underlying factor structures measured by each instrument

via confirmatory factor analytic techniques. The

presence of ill-conditioned interitem correlation

matrices in both the English and Thai data sets

prohibited such an analysis in the present study.

Conclusions

Based on the findings of this study, the following

conclusions are warranted:

Functional/conceptual equivalence (translation

accuracy) is a necessary but not sufficient

condition for claiming cross-cultural

equivalence of psychological instruments.

Evidence of item equivalence and evidence of

equivalence of construct operationalization

must also be provided to claim cross-cultural

equivalence.

Although the functional/conceptual equivalence

of the Thai version of the PEAS was judged to

be acceptable, use of the Thai version is not

recommended since only 15 items were judged to

be item equivalent, 10 items revealed

translation inaccuracy, and 62 items were

judged to have differences in meaning.



Recommendations

The analyses presented in this investigation

represent the beginning of formal assessment of cross-

cultural equivalence of psychological instruments in the

field of physical education. The following areas of

study can originate from this study:

Fitting alternative IRT models to the PEAS data

in order to discover the model of best fit and

the effect of different models on assessing

item equivalence.

Exploration of more powerful multivariate tests

of the difference between IRT parameters across

cultures.

Constructing a new attitude instrument for Thai

students and assessing the validity and

reliability of the new instrument.

Application of the model to psychological

instruments previously used in other cultures

to assess the validity of published results.

Adaptation of the model for validating the use

of a single instrument with various

subpopulations of a given culture (e.g., the

validity of using the PEAS English-version with

English-speaking adults and/or females).

93
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Applications

The concept of the "international community" is fast

becoming a reality. Education, like other institutions

in our society, must eventually encompass research

extending across our borders into other cultures.

Comparisons of measurable characteristics across cultures

necessitates the need for measurement instruments which

validly measure similar concepts on similar scales. This

study presents a model for the cross-cultural validation

of psychological measurement instruments -- a model that

will assist physical educators who are interested in

cross-cultural research to make valid comparisons across

cultures.



BIBLIOGRAPHY

Andrich, D., & Kline, P. (1981). Within and among
population item fit with the simple logistic model.
Educational and Psychological Measurement, ii, 35-
48.

Baker, F.B. (1985). The basics of item response theory.
Portsmouth, NH: Heinemann.

Berry, J.W. (1979). Research in multicultural societies:
Implications of cross-cultural methods. Journal of
Cross-Cultural Psycholoqy, jQ, 415-434.

Berry, J.W. (1980). Introduction to methodology. In H.C.
Triandis & J.W. Berry (Eds.), Handbook of cross-
cultural psycholoqy. Boston, MA: Allyn & Bacon.

Brislin, RW. (1970). Back-translation for cross cultural
research. Journal of Cross-Cultural Psycholoqy, .1,
185-216.

Brislin, R.W., Lonner, W.J., & Thorndike, R.M. (1973).
Cross-cultural research methods. New York: A Wiley-
Intersection Publication.

Butcher, J.N., & Gur, R. (1974). A Hebrew translation of
the MMPI: An assessment of translation adequacy and
preliminary validation. Journal of Cross-Cultural
Psycholoqy, 5, 220-227.

Campbell, D.T., Brislin, R.W., Stewart, V., & Werner, 0.
(1970). Back-translation and other translation
techniques in cross-cultural research. Paper to be
submitted to the International Journal of
Psycho loqy.

Campbell, D.T., & Fiske, D.W. (1959). Convergent and
discriminant validation by the multitrait-
multrixnethod matrix. Psychological Bulletin, , 81-
105.

Candell, G.L., & Hulin, C.L. (1987). Cross-language and
cross-cultural comparisons in scale translation:
Independent sources of information about item
nonequivalence. Journal of Cross-Cultural
Psychology, fl, 417-440.

Casagrande, J. (1954). The ends of translation.
International Journal of American Linquistics, 2..Q,

3 35-340.

95



96

Courtney, E.W. (1984). Analysis. Division of Continuing
Education, Oregon State University, Corvallis, OR.

Cronbach, L.J. (1970). Essentials of psychological
testing. New York: Harper & Row.

Cronbach, L.J., & Meehi, P.E. (1955). Construct validity
in psychological tests. Psychological Bulletin, ,

281-302.

Diaz, J.O.P., Rodriguez, M.D., & Ruiz, D.R. (1986). The
predictive validity of the Spanish translation of
the WISC-R (EIwN-R) with Puerto Rican students in
Puerto Rico and the United States. Educational and
Psychological Measurement, 46, 401-407.

Dishman, R.K. (1978). Aerobic power, estimation of
physical ability, and attraction to physical
activity. Research Quarterly for Exercise and Sport,
4., 285-292.

Doob, L.W. (1980). The inconclusive struggles of cross-
cultural psychology. Journal of Cross-Cultural
Psycholoqy, 11, 59-73.

Douglass, F.M. IV, Khavari, K.A., & Farber, P.D. (1979).
A comparison of classical and latent trait item
analysis procedures. Educational and Psychological
Measurement, 39, 336-352.

Drasgow, F., & Parsons, C.K. (1983). Applications of
unidimensional item response theory models to
multidimentional data. Applied Psychological
Measurement, 7, 189-199.

Ebel, R.L. (1965). Measuring educational achievement.
Englewood Cliffs, NJ: Prentice-Hall.

Exnbretson-Whitely, S. (1983). Construct validity:
Construct representation versus nomothetic span.
Psychological Bulletin, , 179-197.

Fitts, W.H. (1965). Manual for the Tennessee self-concept
scale. Nashville, TN: Counselor Recordings and
Tests.

Fox, K.R., Corbin, C.B.., & Couldry, W.H. (1985). Female
Physical Estimation and Attraction to physical
activity. Journal of Sport Psycholoqy, 7, 125-136.



97

Golden, C.J., Sawicki, R.F., & Franzen, M.D. (1984). Test
construction. In G. Goldstein & M. Herson, Handbook
of psycholoqical assessment. New York: Pergamon
Press.

Goldman, S.H., & Raju, N.S. (1986). Recovery of one- and
two-parameter logistic item parameters: An empirical
study. Educational and Psychological Measurement,
j, 11-21.

Gronlund, N.E. (1981). Measurement and evaluation in
teaching (4th ed.). New York: MacMillan.

Hambleton, R.K., & Cook, L.L. (1977). Latent trait models
and their use in the analysis of educational test
data. Journal of Educational Measurement, 14, 75-96.

Hambleton, R.K., & Swaminathan, H. (1985). Item Response
Theori: Principles and applications. Boston, MA:
Kiuwer Nijhoff Publishing.

e Hui, C.H. (1982). Measurement ir cross-cultural
psychology: A review and comparison of strategies
for empirical research. Unpublished manuscript,
University of Illinois.

Hui, C.H., Drasgow, F., & Chang, B.H. (1983). Analysis of
the modernity scale: An item response theory
approach. Journal of Cross-Cultural Psycholoqy, 14,
259-278.

Hui, C.H., & Triandis, H.C. (1983). Multistrategy
approach to cross-cultural research: The case of
locus of control. Journal of Cross-Cultural
Psycholoqy, , 65-83.

Hui, C.H., & Triandis, H.C. (1985). Measurement in cross-
cultural psychology: A review and comparison of
strategies. Journal of Cross-Cultural Psycholociy,

, 131-152.

, Hulin, C.L. (1987). A psychometric theory of evaluations
of item and scale translation: Fidelity across
languages. Journal of Cross-Cultural Psycholoq\, 18,
115-142.

Hulin, C.L., Drasgow, F., & Komocar, J. (1982).
Application of IRT to analysis of attitude scale
translation. Journal of Applied Psychology, J., 818-
825.



98

- Hulin, CL., Drasgow, F., & Parsons, C.K. (1983). Item
response theory: Applications to psycholociical
measurement. Homewood, IL: Irwin.

Hulin, C.L., & Mayer, L.J. (1986). Psychometric
equivalence of a translation of the Job Descriptive
Index into Hebrew. Journal of Cross-Cultural
Psycholociy, 71, 83-94.

Inkeles, A., & Smith, D.H. (1974). Becoming modern.
Cambridge, MA: Harvard University Press.

Jensen, A.R. (1980). Bias in mental testing. New York:
The Free Express.

Jdreskog, K.G., & Srbom, D. (1986). PC-LISREL 6.

Mooresville, IN: Scientific Software.

Katerberg, R., Smith, F.J., & Hoy, S. (1977). Language,
time, and person effects on attitude scale
translations. Journal of Cross-Cultural Psycholoqy,
62, 385-391.

Kline, P. (1983). The cross-cultural use of personality
tests. In s.w. Irvine & J.W. Berry (Ed.), Human
assessment and cultural factors. New York: Plenum
Press.

Lambrecht, K.W. (1986). An analysis of the competencies
of athletic club managers. Unpublished doctoral
dissertation, Oregon State University, Corvallis,
OR.

Leung, K., & Drasgow, F. (1986). Relation between self-
esteem and delinquent behavior in three ethic
groups. Journal of Cross-Cultural Psycho1ocp, U,
151-167.

Linstone, H.A., & Turoff, M. (1975). The delphi method:
Techniques and application. Massachusetts: Addison-
Wesley.

Long, J.S. (1983). Confirmatory factor analysis. Beverly
Hills, CA: Sage.

Lord, F.M. (1977). Practical applications of item
characteristic curve theory. Journal of Educational
Measurement, 14, 117-138.

Lord, F.M. (1980). Applications of item response theor'
to practical testing problems. Hillsdale, NJ:
Lawrence Erlbaum Associates, Publishers.



99

Lord, F.M., & Novick, M.R. (1968). Statistical theories
of mental test scores. Reading. MA: Addison-Wesley
Publishing Company.

Marascuilo, L.A., & Levin, J.R. (1983). Multivariate
statistics in the social sciences: A researcherts
guide. Monterey, CA: Brooks/Cole Publishing.

Margalit, B.A., & Mauger, P.A. (1985). Aggressiveness and
assertiveness: A cross-cultural study of Israel and
the United States. Journal of Cross-Cultural
Psycholociy, , 497-511.

Mislevy, R.J., & Bock, D.B. (1986). PC-BILOG: Item
analysis and test scoring with binary logistic
models. Mooresville, IN: Scientific Software.

Neale, D.C., Sonstroem, R.J., & Metz, K.F. (1969).
Physical fitness, self-esteem, and attitudes toward
physical activity. The Research Ouarterly, 40, 743-
749.

Parsons, C.K., & Hulin, CL. (1982). An empirical
comparison of item response theory and hierarchical
factor analysis in applications to the measurement
of Job Satisfaction. Journal of Applied Psychology,
.i, 826-834.

Poitras, J.G. (1983). A comparison of the attitudes of
French-speaking and English-speaking students,
parents, and teachers toward physical education.
Unpublished doctoral dissertation, Springfield
College, Springfield, OR.

Poortinga, Y. (1975). Some implications of three
different approaches to intercultural comparison. In
J.W.Berry & W.J. Lonner (Eds.), Applied cross-
cultural psycholoqy (pp. 329-332). Amsterdam: Swets
& Zeitlinger.

Rasch, G. (1960). Probabilistic models for some
intelligence and attainment tests. Copenhagen,
Denmark: Danish Institute for Educational Research.

Richard, I. (1953). Toward a theory of translation:
Studies in Chinese thought. Chicago: University of
Chicago Press.

Safrit, M.J. (1987). The applicability of item response
theory to tests of motor behavior. Research
Quarterly for Exercise and Sport, , 213-215.



100

Safrit, M.J., Wood, T.M., & Dishman, R.K. (1985). The
factorial validity of the Physical Estimation and
Attraction Scales for adults. Journal of Sport
Psycholoqy, 7, 166-190.

Samahito, S. (1983). Competencies needs for physical
education master's deqree programs in Thailand.
Unpublished doctoral dissertation, Oregon State
University, CorvallIs, OR.

Schmeidler, G., & Windholz, G. (1972). A nonverbal
indicator of attitudes: I. Data from Thailand.
Journal of Cross-Cultural Psychology, , 383-394.

Skaggs, G., & Lissitz, R.W. (1986). IRT test equating:
Relevant issues and a review of recent research.
Review of Educational Research, 56, 495-529.

Sonstroem, R.J. (1974). Attitude testing examining
certain psychological correlates of physical
activity. Research Quarterly, 45, 93-103.

Sonstroein, R.J. (1976). The validity of self-perceptions
regarding physical and athletic ablilty. Medicine
and Science in Sports, 8, 126-132.

Sonstroem, R.J. (1978). Physical Estimation and
Attraction Scales: Rational and research. Medicine
and Science in Sports, IQ, 97-102.

Sonstroem, R.J., & Kamper, K.P. (1980). Prediction of
athletic participation in middle school males.
Research Quarterly for Exercise and Sports, 685-
694.

Spray, J. (1988, April). Item response theory: An
overview. Paper presented at the annual meeting of
the American Alliance for Health, Physical
Education, Recreation, and Dance, Kansas City, MO.

SPSS (1986). SPSSX user's guide (2nd ed.). Chicago: SPSS.

Stamps, M.F. (1979). An analysis of the acceptance and
the conceptual clustering of personal finance
competencies as identified by business community and
personal finance teachers. Unpublished doctoral
dissertation, Oregon State University, Corvallis,
OR.



101

Sullivan, J.J.,, Suzuki, T., & Kando, Y. (1986).
Managerial perception of performance: A comparison
of Japanese and American work groups. Journal of
Cross-Cultural Psycholoqy, fl, 379-398.

Thissen, D., & Wainer, H. (1982). Some standard errors in
item response theory. Psychometrika, 4j, 397-412.

Thorridjke, R.M. (1978). Correlational procedures for
research. New York: Gardner Press.

Waller, MI. (1981). A procedure for comparing logistic
latent trait models. Journal of Educational
Measurement, 18, 119-125.

Wear, C.L. (1951). The evaluation of attitude toward
physical education as an activity course. Th
Research Quarterly, 22, 111-127.

Witkin, H.A., & Berry, J.W. (1975). Psychological
differentiation in cross-cultural perspective.
Journal of Cross-Cultural Psycholoqy, 6, 4-87.

Wood, T.M. (1987). Putting IRT into perspective. Research
Ouarterly for Exercise and Sports, , 216-220.

Wright, B.D. (1977). Solving measurement problems with
the Rasch model. Journal of Educational Measurement,

, 97-116.

Yang, K.S., & Bond, M.H. (1980). Ethic affirmation by
Chinese bilingual. Journal of Cross-Cultural
Psycholoqy, 411-425.



APPENDI CES



Appendix A

APPLICATION FOR EXEMPTION COMMITTEE FOR

THE PROTECTION OF HUMAN SUBJECTS
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INFORMED CONSENT

Information regarding the purpose of the study, confidentiality
of responses, and the volunteer nature of the study will be
provided to respondents via verbal instructions from the test
administrator.

Test administrators will be asked to read the following
instructions to all respondents prior to administering the
instrument:

You are being asked to volunteer 20 minutes of your time to
complete a 100 question survey of your attitude toward physical
activity. Results of the survey will be compared with the
results of a similar survey, with foreign students. There are no
right or wrong answers to these questions and the results of the
survey will not be used for grading purPoses. You will not be
required to write your name on the answer sheet. Since your name
will not appear anywhere on your answer sheet, all of your
responses will be anonymous; however, the summary results for
various groups of respondents will be published. Are there any
questions before we begin?
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METHODS AND PROCEDURES

Titled "The Application of Item Response Theory in the Cross-
Cuitural Validation of the Physical Estimation and Attraction
Scale', the project seeks to validate the use of the PEAS with
students in another culture (i.e., Thai boys aged 14-19). The
project is being conducted under my supervision by Mr. Kongsak
Charoenruk as his doctoral dissertation.

The design of the research is relatively simple. After
validating in a pilot study the accuracy of a Thai translation of
the PEAS, the Thai version of the instrument was administered to
1000 boys aged 14-19 years in Bangkok, Thailand. These data were
collected before we discovered that survey research proposals
must also be approved by the OSU Research Office. The next stage
is to administer the English version of the instrument to
approximately 1000 boys aged 14-19 years in Oregon public schools
(i.e., Corvallis, Eugene, and Albany). We will then judge the
equivalence of the English and Thai versions of the PEAS on an
item by item basis using item response theory. We will also
compare via confirmatory factor analysis the factor structures of
the two versions of the PEAS.

This project has been approved by Mr. Charoenruk's dissertation
committee (see attached document Doctoral Prospectus Anproval
Form). We have also received oermission to administer the
English version of the PEAS to boys aged 14-19 in the Corvallis
school district (see attached memo from Shirley Woods, Assistant
Superintendent, Corvallis School District). Permission from the
Greater Albany Public School District and the Eugene School
District is currently being sought. The PEAS will be administered
by classroom teachers on a "mass testing" basis as part of the
regular FE class. Alternatively, each school will be informed
that Mr. Charoenruk could administer the inventory to students.
We have found that approximately 20-25 minutes is required for
students to answer the inventory.

As you can see, the PEAS asks no questions that would be
considered as too personal or sensitive. Moreover, the only
demographic characteristics we are interested in are the
student's age, grade, and school. The student's name will not be
recorded. In any event we are interested only in total group
results, therefore, individual scores will not be reported in any
publication or presentation resulting from the research.

If you have any further questions regarding this project, please
feel free to call Terry Wood at 754-3718/19.

105





Appendix B

REQUEST LETTER TO GET PERMISSION
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The Department of
Physicat Education

April 22, 1988

Dr. Shirley Woods
Assistant Superintendent Instruction
Corvallis School District No. 509J
1555 SW 35th St.
Corvallis, OR 97333

Dear Shirley:

Pursuant to our telephone conversation on April 21 regarding the
possibility of administering an attitude inventory in the
Corvallis School District, please find attached a copy of the
Physical Estimation and Attraction Scale (PEAS), the PEAS answer
sheet, and a publication describing the nature and development of
the PEAS.

Instead of forwarding the rather lengthy proposal I thought it
would be more efficient to outline the project in this letter.
Titled "The Application of Item Response Theory in the Cross-
Cultural Validation of the Physical Estimation and Attraction
Scale", the project seeks to validate the use of the PEAS with
students in another culture (i.e., Thai boys aged 14-19). The
project is being conducted under my supervision by Mr. Kongsak
Charoenruk as his doctoral dissertation.

The design of the research is relatively simple. After
validating in a pilot study the accuracy of a Thai translation of
the PEAS, the Thai version of the instrument was administered to
1000 boys aged 14-19 years in Bangkok, Thailand. The next stage
is to administer the English version of the instrument to
approximately 1000 boys aged 14-19 years in Oregon public schools
(I.e., Corvallis, Eugene, and Salem). We will then judge the
equivalence of the English and Thai versions of the PEAS on an
item by item basis using item response theory. We will also
compare via confirmatory factor analysis the factor structures of
the two versions of the PEAS.

Oregon
State

University Corvaflis. Oregon 97331-3302
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Dr. Shirley Woods
Page 2
April 22, 1988

We are therefore requesting permission to administer the English
version of the PEAS to boys aged 14-19 in the Corvallis school
district. The PEAS can be administered by classroom teachers on
a "mass testing" basis such as in a PE class. Alternatively, Mr.
Charoenruk could administer the inventory to students. We have
found that approximately 20-25 minutes is required for students
to answer the inventory. As you can see, the PEAS asks no
questions that would be considered as too personal or sensitive.
Moreover, the only demographic characteristics we are interested
in are the student's age, grade, and school. All responses would
be kept confidential, unless the individual schools would care to
record the results as part of the student's file. In any event
we are interested only in total group results, therefore,
individual scores or school summary statistics would not be
reported in any publication or presentation resulting from the
researcn.

If you have any further questions regarding this project, please
feel free to call me at 754-3718/19. Otherwise, I am looking
forward to meeting with you on May 6.

Regards,

Terry, H. Wood, Ph.D.
Assistant Professor
College of Health and Physical Education
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May 6, 1988

MEMO TO: Middle and High School Principals

FROM: Shirley WoodsX)

Permission has been given for Dr. Terry Wood to contact you about the
possibility of administering an attitude inventory titled, "The
Application of Item Response Theory in the Cross-Cultural Validation
of the Physical Estimate and Attraction Scale."

swlO:O5/06/8g
pb
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COR%JALUS
SCHOOL
DISTRICT
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Excellence in

Education
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THAI DELPHI COMMITTEE

Dr. Charuaypori Torranin
Physical Education Senior Specialist
Department of Physical Education
Ministry of Education, Patumwan
Bangkok 10500, THAILAND

Pro. Dr. Duangduen Bhanthumnavin
Behavioral Science Research Institute
Srinakharinwirot University
Sukumvit 23, Bangkok 10110
THAILAND

Ass. Pro. Dr. Lamoon Rattakorn
Department of Library Science
Faculty of Humanities
Srinakharinwirot University
Patumwan, Bangkok 10500
THAILAND

Asso. Pro. Saowanee Indrabhakti
Department of Western Languages
Faculty of Humanities
Srinakharinwirot University
Sukumvit 23, Bangkok 10110
THAILAND

Dr. Soonthorn Kaewlai
Computer Center
Srinakharinwirot University
Sukumvit 23, Bangkok 10110
THAI LAND

Ass. Pro. Dr. Swana Pornputtkul
Department of Psychology
Faculty of Humanities
Srinakharinwirot University
Sukumvit 23, Bangkok 10110
THAI LAND
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THAI TRANSLATORS

Lt. Gen. Pravati Komolmalya
6/37 So! Pannee, Vipavadee Road
Lardyaw, Bangkhen
Bangkok 10900
THAI LAND

Sutasnee Roj anasoonthon
126/7 Soi Karnjanakorm
Phaholyothin Road
Phayathai, Bangkok 10400
THAILAND
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PHYSICAL ESTIMATION AND ATTPACTION SCALE (PEAS)

The statements below reflect certain attitudes and
interests of persons. Read each statement and decide
whether it is true or false as applied to you. Indicate
your answer by marking an ,,X" over the true (T) or false
(F) beside the question number on the separate answer
sheet. DO NOT MARK ON THIS SHEET. In some cases you may
have difficulty deciding which response is best, but
please make some decision and answer every statement.
Please do not make an attempt to be consistent in your
answers, but respond to each statement individually. Even
if an statement asks about things you have not
experienced, answer it as best you can on the basis of
what you have heard, seen, or read. There are no right or
wrong answers on this questionnaire. It is not a test
and will not effect your grade in any way.

True or False:

I would rather see a play than a movie.
I prefer exercising to reading.
I generally prefer talking with friends to
playing a family table game such as Monopoly.
I would much rather play softball than go for a
ride in a car.
Most of my friends work harder than I do.
My body is strong and muscular compared to
other boys my age.
I would be interested in learning to play a
musical instrument.
Most sports require too much time and energy to
be worthwhile.
I would have made a good accountant.
I am in better physical condition than most
boys my age.
The mechanical properties of motors interest me
a great deal.
On a Sunday afternoon, I would prefer to go to
a movie rather than to go on a picnic.
I am quite limber and agile compared to others
my age.
I often stick up for my own point of view even
when no one agrees with me.
I enjoy people who talk a great deal.
I prefer team sports to individual sports
because of the experience of playing with
different people.
I like to be in sports that do not require a
great amount of running.

117



118

I know that my health improves when I exercise.
I just do not have the coordination necessary
to look like a graceful skier.
I prefer woodworking to tinkering with a motor.
One of my favorite interests is listening to
music.
I would enjoy participating in activities such
as cross-country skiing, and channel swimming.
Music, art, or intellectual pursuits are more
refreshing to me than physical activity.
I would rather visit an amusement park than
watch a tennis match.
I like the social opportunities afforded by
physical activity programs.
I am better coordinated than most people I
know.
I would enjoy difficult mountain climbing.
I love to go to jazz or rock concerts.
I do not think that I'd enjoy participating in
a judo program.
I enjoy the feeling of physical well-being one
gets after a day's tramp in the woods.
I would rather watch a good movie than a hockey
match.
I would like to belong to some type of. exercise
group.
I am a good deal stronger than most of my
friends.
I would rather play poker than softball.
Compared to other people I am somewhat clumsy.
I enjoy hard physical work.
I like to engage in recreational exercise
rather than in organized, competitive
athletics.
I am stronger than a good many of my friends.
Most people I know think I have very good
physical skills.
My friends seem to be more physically active
than I am.
I would rather walk than run through an open
meadow or field.
Sports provide me with a welcome escape from
the pressures of present-day life.
I like the rough and tumble of athletic
competition.
I prefer to watch an exciting basketball game
to playing it myself.
I rather enjoy the physical risk involved when
I play football.
I would enjoy participating in a vigorous
weight-lifting program.
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Long-distance running would seem to be an
enjoyable activity.
I doubt that I could ever get into good
physical condition.
My legs have as much spring as those of
champion high jumpers.
I do not enjoy doing things that get me sweaty
and dirty.
I prefer not to participate in physical
activities that involve risk of injury.
I would enjoy belonging to a whitewater canoe
club.
When tensions are high, I prefer to lie down
and rest rather than to absorb myself in
physical activity.
If I wanted to, I could become an excellent
tennis player.
I enjoy performing gymnastic stunts because of
the coordinated movements involved.
It makes no difference to me how strong or fit
I am.
I would like to meet more people by engaging in
various types of physical activities.
After a day at school, I prefer to take it easy
instead of participating in vigorous sport
activities.
It is difficult for me to catch a thrown ball.
With a fair amount of practice I could maintain
a high bowling average.
I enjoy the discipline of long and strenuous
physical training.
I can run faster than most of my friends.
watching an athletic contest provides a welcome
relief from the cares of life.
With practice I could become a very good
golfer.
I have more important things to do than to
spend time on developing and maintaining
physical fitness.
I would rather run in a track meet than play
badminton.
I could do better at long-distance hiking than
the average boy of my age.
I exhibit a fair amount of leadership in a
sports situation.
I lack confidence in performing physical
activities.
Even with practice I doubt that I could learn
to do a handstand well.
Playing tennis appeals to me more than does
golfing.
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1 can run for longer distances than most boys
of my age.
I ant a natural athlete.
The thought of getting sweaty and dirty often
keeps me from exercising.
I love to run.
Getting into good physical shape takes too
much effort to be really worth it.
I have a strong throwing arm for baseball or
softball.
Karate competition must be fun.
It would be very difficult for me to learn to
do a back dive.
I would prefer to listen to a concert than to
watch a gymnastics match.
I am well equipped to excel at physical
activities.
Being strong and highly fit is not really that
important to me.
Absorbing myself in a good sport activity
provides an escape from the routine of a
school day.
Even with practice I doubt that I could ever
learn to do a cartwheel well.
Exercise relieves me of emotional strain.
I would play sports more often if I did not
get so tired.
Probably I could get into good physical
condition faster than most fellows my age.
I often doubt my physical abilities.
I would rather play touch football than go to
an amusement park.
Participation in physical activity improves me
as a social person.
I am not very good at most physical skills.
I enjoy the exhilarated feeling one gets after
doing calisthenics.
I am not able to meet many worthwhile people
through participation in sports.
Poor timing handicaps me in certain physical
activities.
I am a natural leader in sport activities.
I would rather play active sports like soccer
and basketball than participate in activities
like badminton and softball.
I believe it is important that a person
belongs to a group that participates in sport
activities together.
I would rather watch either a baseball or
basketball game than visit a museum or art
gallery.
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Target archery appeals to me more as an
activity than does tennis.
I believe one of the greatest values of
physical activity is the thrill of
competition.
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Age: years Grade

over True (T)

PEAS ANSWER SHEET

School

Mark an ,'X" or False (F)
1. T F 26. T F 51. T F 76. T F

2. T F 27. T F 52. T F 77. T F

3. T F 28. T F 53. T F 78. T F

4. T F 29. T F 54. T F 79. T F

5. T F 30. T F 55. T F 80. T F

6. T F 31. T F 56. T F 81. T F

7. T F 32. T F 57. T F 82. T F

8. T F 33. T F 58. T F 83. T F

9. T F 34. T F 59. T F 84. T F

10. T F 35. T F 60. T F 85. T F

11. T F 36. T F 61. T F 86. T F

12. P F 37. T F 62. T F 87. T F

13. T F 38. P F 63. T F 88. T F

14. T F 39. T F 64. T F 89. T F

15. T F 40. T F 65. T F 90. T F

16. T F 41. T F 66. P F 91. T F

17. T F 42. T F 67. T F 92. T F

18. T F 43. T F 68. T F 93. T F

19. T F 44. T F 69. T F 94. T F

20. T F 45. T F 70. T F 95. T F

21. T F 46. T F 71. T F 96. T F

22. T F 47. T F 72. T F 97. T F

23. T F 48. T F 73. T F 98. T F

24. T F 49. T F 74. T F 99. T F

25. T F 50. T F 75. T F 100.T F
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item
Keyed

Response Item
Keyed

Response item
keyed

Response

Attraction Scale

2 T 41 F 66 1
4 1 42 T 71 1
8 F 43 T 74 F

16 T 44 F 75 T

17 F 45 1 76 F

18 1 46 1 78 1
22 1 47 T 80 F

23 F 50 T 82 F

24 F 51 F 83 1
25 T 52 T 85 T

27 1 53 F 86 F

29 F 55 1 89 T

30 T 56 F 92 1
31 F 57 1 96 1
32 1 58 F 97 1
34 F 61 T 98 T
36 T 63 1 99 F

37 F 65 F 100 T

Estimation Scale

5 F 48 F 72 T
6 1 49 T 73 T

10 T 54 1 77 1
t3 T 59 F 79 F

19 F 60 T 81 1
26 7 62 1 84 F

33 T 64 1 87 7
35 F 67 1 88 F

38 T 68 T 91 F

39 T 69 F 94 F

40 F 70 F 95 1
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1 0 0 2. D 0. 0 0 .0
0 1j 6. 0 0 0 0 8. 0 El

9. 0 10. ii. i. U o
13. Li 14. 0 0 15. L 0 16. 0 Li
17. 0 18. jJ 19. 0 0 2o. 0 0
21. 0 0 22. 0 23. .0 24. 0 0
25. Q 0 26. 0 0 27. 0 0 28. 0 0
29. 0 0 30. 0 0 31. 0 0 32. El 0
33. Q 34. 0 0 0 . 0 0

0 0 38. 0 0 39. 0 D 40. 0
41. 0 0 42. 0 43. 0 0 El 0
45. I 0 46. 47. D 48. 0 LI
49. 0 50. E 51. 0 0 52. .

3. 1J LI C 0 56.0 0
0 58.0 0 0 60.0 0

61. £1 [Ti 62. 63. El . 0 El
65. 0 66. 67. 0 0 68. 0
69. 7 71. 0 0 72. 0 0

0 0 74. 0 0 0 0 76 0 0
78. 0 0 0 D 80. 0 [1

81.
1J 0 82. 0 0 83. 0 0 84. 0 0

85EJ 086.0 087.0 El 88.0 El

89. 0 90. 0 91. 0 0 92. 0 El

93. 0 0 J s5. 0 0 6. 0 0
El 98. LI . El 0 100. 0. 0
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PROCEDURES FOR ADMINISTERING THE PEAS

The Physical Estimation and Attraction Scale (PEAS) is to be
administered to boys aged 14 - 19 years. Before administering
the instrument, please Identify students who have filled out the
questionnaire in another class. Do not administer the instrument
to these students.

Please read the following instructions to all respondents
(boys aged 14 - 19 years only) prior to administering the
instrument:

"You are being asked to volunteer 20 minutes of your
time to complete a 100 question survey of your attitude
toward physical activity. Results of the survey will be
compared with the results of a similar survey with
foreign students. There are no right or wrong answers
to these questions and the results of the survey will
not be used for grading purposes. You will not be
required to write your name on the answer sheet. Since
your name will not appear anywhere on your answer
sheet, all of your responses will be anonymous;
however, the summary results for various groups of
respondents will be published. Are there any questions
before we begin?"

Handout the one-page PEAS answer sheet to each student,
instructing them to write their name, grade, and school in
the appropriate space at the top of the form.

Instruct the students to mark on the answer sheet only, so
that the questionnaire can be used again.

Distribute copies of the PEAS questionnaire to each
respondent, instructing them to wait for instructions before
filling in the answer sheet.

Read out loud the instructions at the top of the PEAS,
emphasizing that the students should respond to each
question with their first impression.

Collect answer sheets and questionnaires in separate piles,
and place a paper clip over the answer sheets.

THANKYQU VERY MUCH FOR TAKING TIME TO HELP US
IN THIS WORTHWHILE PROJECT!
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Item

Thai English

(S.E.) (S.E.)
X'

(PROB)
a

(S.E.)
b

(S.E.)
X

(PROB)

2 .632 -2.306 25.6 1.100 -1.379 12.9
(.042) (.160) (.043) (.062) (.090) (.228)

4 .451 1.282 16.6 .555 .360 9.9
(.036) (.121) (.552) (.049) (.081) (.828)

8 .127 9.819 32.6 1.675 -1.514 1.5
(.026) (2.050) (.013) (.068) (.068) (.909)

16 .785 -2.059 18.1 .527 -1.117 22.5
(.045) (.124) (.200) (.049) (.131) (.128)

17 1.292 -.813 12.0 .779 -1.069 7.4
(.051) (.040) (.607) (.053) (.091) (.920)

18 1.356 -2.309 33 .985 -3.159 2.6
(.059) (.102) (.768) (.087) (.280) (.464)

22 .967 -.772 12.1 .396 .811 20.6
(.046) (.048) (.676) (.044) (.137) (.246)

23 .530 -.984 9.3 1.340 -1.160 9.1
(.036) (.087) (.951) (.069) (.069) (.524)

24 .274 4.724 19.3 .277 4.500 17.8
(.035) (.613) (.314) (.045) (.750) (.163)

25 .886 -.873 14.8 1.481 -.854 6.3
(.043) (.054) (.540) (.070) (.051) (.850)

27 .458 -1.053 23.1 .441 -1.477 15.2
(.036) (.104) (.185) (.047) (.184) (.581)

29 .513 -.698 17.6 .505 -1.070 14.9
(.037) (.075) (.485) (.050) (.132) (.529)

30 .509 -2.161 9.7 .531 -2.056 8.7
(.040) (.180) (.880) (.053) (.221) (.730)

31 .857 -.140 22.1 .454 1.078 20.0
(.042) (.036) (.227) (.048) (.145) (.218)

32 1.394 -1.173 11.9 .871 -.212 13.5
(.052) (.048) (.533) (.059) (.052) (.488)

34 .730 -.825 14.9 .650 -.648 9.0
(.040) (.061) (.602) (.052) (.083) (.878)

36 .427 1.043 26.2 1.090 -1.086 7.7
(.036) (.110) (.096) (.064) (.075) (.806)

37 .404 1.046 17.0 1.091 -.264 8.4
(.034) (.114) (.522) (.062) (.044) (.871)

41 .300 2.677 13.4 .592 .077 16.6
(.034) (.315) (.768) (.050) (.070) (.483)

42 1.289 -2.088 10.4 2.066 -.868 6.7
(.054) (.090) (.321) (.084) (.042) (.575)
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43 .369 .007 7.5 1.715 -1.049 7.4
(.034) (.077) (.985) (.076) (.054) (.691)

44 .537 .560 29.1 .653 -1.766 6.9
(.036) (.066) (.047) (.053) (.158) (.863)

45 .330 .330 23.9 .729 -.653 10.4
(.033) (.092) (.157) (.054) (.075) (.794)

46 .422 .327 15.5 1.076 -.662 6.9
(.034) (.073) (.630) (.061) (.055) (.907)

47 1.306 -.902 6.4 .385 1.769 29.8
(.047) (.040) (.972) (.045) (.235) (.019)

50 .080 13.867 70.3 .135 11.287 32.6
(.018) (3.217) (.000) (.031) (2.628) (.000)

51 .572 -.120 21.3 .880 -1.333 11.1
(.037) (.052) (.265) (.058) (.099) (.600)

52 .403 -.351 11.3 .517 -1.065 23.5
(.035) (.077) (.880) (.050) (.129) (.101)

53 .867 -.055 13.9 .916 -1.205 12.7
(.043) (.035) (.737) (.057) (.088) (.470)

55 .412 .831 13.9 .308 1.753 9.0
(.034) (.099) (.733) (.043) (.280) (.915)

56 .479 -.787 17.1 .947 -1.816 15.9
(.036) (.085) (.516) (.058) (.120) (.043)

57 1.043 -1.384 14.8 1.720 -.950 15.2
(.047) (.068) (.390) (.076) (.050) (.085)

58 .800 -.280 20.8 1.467 -.654 5.0
(.410) (.040) (.290) (.074) (.046) (.956)

61 1.021 -.944 9,7 1.472 -.524 17.8
(.047) (.052) (.882) (.075) (.041) (.120)

63 .868 -1.449 7.0 1.220 -.495 9.0
(.046) (.083) (.935) (.069) (.046) (.774)

65 .663 -.364 11.9 1.588 -1.140 6.4
(.040) (.049) (.851) (.069) (.057) (.700)

66 .365 1.002 30.5 .785 .255 11.6
(.034) (.122) (.303) (.056) (.058) (.712)

71 .565 -2.090 17.2 .313 -1.258 13.7
(.042) (.162) (.370) (.043) (.215) (.747)

74 .785 -1.517 11.6 .870 -2.041 5.3
(.044) (.092) (.771) (.065) (.159) (.723)

75 1.177 -.997 8.9 .702 .421 8.3
(.048) (.048) (.838) (.054) (.069) (.873)

76 .723 -1.016 19.7 .927 -1.766 19.2
(.041) (.070) (.236) (.060) (.121) (.008)

78 .687 -1.374 19.6 .673 -1.031 8.5
(.041) (.092) (.239) (.055) (.104) (.860)

80 .372 1.816 12.9 .264 3.104 11.3
(.033) (.182) (.797) (.042) (.521) (.730)

82 .503 -1.145 20.3 1.383 -1.068 19.6
(.037) (.101) (.317) (.062) (.057) (.020)

83 .825 -1.918 11.3 1.664 -1.001 2.6
(.046) (.112) (.735) (.074) (.052) (.958)
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85 1.066 -1.892 13.5 1.478 -1.009 12.9
(.051) (.094) (.259) (.069) (.056) (.226)

86 .256 2.325 19.3 .585 -1.066 21.7
(.032) (.312) (.373) (.050) (.115) (.152)

89 .396 -.056 25.8 .748 .014 18.6
(.035) (.072) (.103) (.054) (.057) (.233)

92 1.012 -1.901 8.7 .720 -.121 20.4
(.048) (.094) (.794) (.055) (.059) (.203)

96 1.123 -1.105 15.0 1.033 -1.081 10.0
(.046) (.053) (.453) (.062) (.077) (.696)

97 1.147 -1.39 14.4 1.079 -.880 12.0
(.049) (.065) (.277) (.064) (.066) (.530)

98 .452 -.511 11.5 .784 -1.089 12.2
(.036) (.075) (.872) (.056) (.095) (.667)

99 .237 .273 17.3 .391 .284 11.5
(.031) (.124) (.502) (.044) (.108) (.830)

100 .602 -2.592 12.3 1.265 -1.213 13.6
(.043) (.192) (.660) (.062) (.069) (.191)
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Item

Thai English

a
(S.E.)

b
(S.E.)

X
(PROB)

a
(S.E.)

b
(S.E.)

X
(PROB)

5 .215 -2.625 3.8 .711 -2.074 15.0
(.031) (.396) (.925) (.055) (.170) (.036)

6 1.077 -.060 8.7 1.067 .131 19.0
(.049) (.030) (.470) (.065) (.043) (.015)

10 1.441 -.440 16.7 1.421 -.554 1.6
(.055) (.028) (.054) (.070) (.042) (.977)

13 1.032 -.610 6.9 .770 -.297 12.1
(.047) (.041) (.649) (.055) (.059) (.145)

19 .231 -.821 9.1 1.052 -1.398 11.5
(.029) (.174) (.430) (.060) (.090) (.117)

26 1.133 -.089 13.1 1.050 -.812 2.7
(.051) (.029) (.157) (.060) (.062) (.908)

33 1.534 -.056 20.6 .989 .130 2.3
(.061) (.023) (.015) (.060) (.046) (.985)

35 .680 -1.504 17.0 1.197 -1.528 10.6
(.042) (.102) (.049) (.066) (.091) (.101)

38 1.538 -.512 12.9 1.151 -.161 6.3
(.060) (.029) (.116) (.067) (.041) (.611)

39 1.053 -.906 10.2 1.584 -.920 4.4
(.044) (.048) (.334) (.070) (.050) (.625)

40 .700 .470 16.8 1.466 -1.119 4.6
(.040) (.050) (.052) (.065) (.058) (.593)

48 .424 -1.706 12.9 .938 -2.540 5.9
(.037) (.162) (.160) (.068) (.188) (.319)

49 .673 1.265 21.1 .358 3.595 10.0
(.042) (.089) (.012) (.048) (.499) (.353)

54 .502 -.267 11.7 .784 -1.013 2.2
(.036) (.061) (.228) (.057) (.091) (.950)

59 .321 -4.406 16.0 .935 -2.434 3.8
(.043) (.599) (.042) (.067) (.179) (.583)

60 .419 .644 16.5 .723 -2.293 8.8
(.035) (.087) (.056) (.058) (.192) (.265)

62 1.213 -.417 9.8 .955 -.370 2.8
(.052) (.032) (.368) (.059) (.051) (.946)

64 .491 -.826 10.2 .603 -1.111 4.6
(.037) (.086) (.333) (.050) (.115) (.804)

67 .905 -1.052 9.2 .801 -1.011 9.3
(.044) (.061) (.324) (.054) (.085) (.233)

68 1.123 -.300 7.6 1.126 -.660 4.5
(.048) (.031) (.574) (.063) (.054) (.722)
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69 .566 -1.124 7.4 1.387 -.930 5.0
(.038) (.091) (.594) (.069) (.056) (.663)

70 .464 -.295 21.5 .882 -1.419 7.8
(.036) (.066) (.011) (.058) (.104) (.348)

72 1.278 -.387 8.5 .857 .071 11.6
(.055) (.030) (.486) (.056) (.051) (.233)

73 .697 1.519 12.0 1.330 -.200 8.8
(.042) (.100) (.215) (.073) (.037) (.267)

77 1.049 -.356 4.8 .844 -.887 5.8
(.047) (.034) (.854) (.056) (.077) (.565)

79 .343 -.092 7.3 .665 -1.140 2.9
(.033) (.083) (.605) (.051) (.108) (.896)

81 .939 -.279 5.9 2.272 -.806 8.8
(.047) (.036) (.747) (.089) (.038) (.116)

84 .405 -.303 8.8 .983 -1.374 12.1
(.034) (.075) (.452) (.060) (.093) (.097)

87 .317 -4.265 14.6 1.254 -.811 2.2
(.038) (.517) (.103) (.065) (.055) (.946)

88 .696 -.071 9.8 1.212 -.479 12.7
(.039) (.043) (.364) (.066) (.045) (.079)

91 .306 2.966 5.5 1.372 -1.235 3.9
(.034) (.343) (.793) (.069) (.070) (.686)

94 .180 3.992 14.9 .934 -.948 10.2
(.029) (.675) (.093) (.058) (.074) (.179)

95 .472 1.936 15.1 .838 .106 11.4
(.038) (.167) (.087) (.056) (.052) (.249)
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ATTRACTION SCALE

ITEM S.E.aT S.E.
T E S.E.bT S.E.bE

2 0.632 1.1 0.042 0.064 -6.1136 -2.306 -1.379 0.16 0.09 -5.0497
4 0.451 0.555 0.036 0.049 -1.7104 1.282 0.36 0.121 0.081 6.3320
8 0.127 1.675 0.026 0.068 -21.2634 9.819 -1.514 2.05 0.068 5.5253

16 0.785 0.527 0.045 0.049 3.878! -2.059 -1.117 0.124 0.131 -5.2223
17 1.292 0.779 0.051 0.053 6.9746 -0.813 -1.069 0.04 0.091 2.5754
18 1.356 0.985 0.059 0.087 3.5293 -2.309 -3.159 0.102 0.28 2.8523
22 0.967 0.396 0.046 0.044 8.9702 -0.772 0.811 0.048 0.137 -10.9048
23 0.53 1.34 0.036 0.069 -10.4077 -0.984 -1.16 0,087 0.069 1.5850
24 0.274 0.277 0.035 0.045 -0.0526 4.724 4.5 0.613 0.75 0.2313
25 0.886 1.481 0.043 0.07 -7.2426 -0.873 -0.854 0.054 0.051 -0.2558
27 0.458 0.441 0.036 0.047 0.2871 -1.053 -1.477 0.104 0.184 2.0061
29 0.513 0.505 0.037 0.05 0.1286 -0.698 -1.07 ..015 0.132 2.4503
30 0.509 0.531 0.04 0.053 -0.3313 -2.161 -2.056 0.18 0.221 -0.3684
31 0.857 0.454 0.042 0.048 6.3185 -0.14 1.078 0.036 0.145 -8.1525
32 1.394 0.871 0.052 0.059 6.6502 -1.173 -0.212 0.048 0.052 -13.5797
34 0.73 0.65 0.04 0.052 1.2194 -0.825 -0.648 0.061 0.083 -1.7184
36 0.427 1.09 0.036 0.064 -9.0290 1.043 -1.086 0.11 0.075 15.9913
37 0.404 1.091 0.034 0.062 -9.7156 1.046 -0.264 0.114 0.044 10.7204
41 0.3 0.592 0.034 0.05 -4.8293 2.677 0.077 0.315 0.07 8.0574
42 1.289 2.066 0.054 0.084 -7.7809 -2.088 -0.868 0.09 0.042 -12.2839
43 0.369 1.715 0.034 0.076 -16.1665 0.007 -1.049 0.077 0.054 11.2283
44 0.537 0.653 0.036 0.053 -1.8105 0.56 -1.766 0.066 0.158 13.5840
45 0.33 0.729 0.033 0.054 -6.3048 0.33 -0.653 0.092 0.075 8.2816
46 0.422 1.076 0.034 0.061 -9.3649 0.327 -0.662 0.073 0.055 10.8205
47 1.306 0.385 0.047 0.045 14.1542 -0.902 1.769 0.04 0.235 -11.2048
50 0.08 0.135 0.018 0.031 -1.5343 13.867 11.287 3.217 2.628 0.621!
51 0.572 0.88 0.037 0.058 -4.4770 -0.12 -1.333 0.052 0.099 10.8472
52 0.403 0.517 0.035 0.05 -1.8678 -0.35! -1.065 0.077 0.129 4.7526
53 0.867 0.916 0.043 0.057 -0.6863 -0.055 -1.205 0.035 0.088 12.1430
55 0.412 0.308 0.034 0.043 1.8972 0.831 1.753 0.099 0.28 -3.1045
56 0.479 0.947 0.036 0.058 -6.8557 -0.787 -1.816 0.085 0.12 6.9974
57 1.043 1.72 0.047 0.016 -7.5762 -1.384 -0.95 0.068 0.05 -5.1419
58 0.8 1.467 0.04! 0.074 -7.8642 -0.28 -0.654 0.04 0.046 6.1353
6! 1.021 1.472 0.047 0.075 -5.0955 -0.944 -0.524 0.052 0.041 -6.3426
63 0.868 1.22 0.046 0.069 -4.2447 -1.449 -0.495 0.083 0.046 -10.0533
65 0.663 1.588 0.04 0.069 -11.5979 -0.364 -1.14 0.049 0.057 10.3238
66 0.365 0.785 0.034 0.056 -6.4109 1.002 0.255 0.122 0.058 5.5298
71 0.565 0.313 0.042 0.043 4.1924 -2.09 -1.258 0.162 0.215 -3.0906
74 0.785 0.87 0.044 0.065 -1.0829 -1.517 -2.041 0.092 0.159 2.8525
75 1.177 0.102 0.048 0.054 6.5744 -0.997 0.421 0.048 0.069 -16.8702
76 0.723 0.927 0.04! 0.06 -2.8072 -1.016 -1.766 0.07 0.121 5.3652
78 0.678 0.673 0.041 0.055 0.0729 -1.374 -1.03! 0.092 0.104 -2.4702
80 0.372 0.264 0.033 0.042 2.0220 1.816 3.104 0.182 0.521 -2.3339
82 0.503 1.383 0.031 0.062 -12.1882 -1.145 -1.068 0.101 0.057 -0.6639
83 0.825 1.664 0.046 0.074 -9.629! -1.918 -1.001 0.112 0.052 -7.4261
85 1.066 1.478 0.051 0.069 -4.8017 -1.892 -1.009 0.094 0.056 -8.0701
86 0.256 0.585 0.032 0.05 -5.5421 2.325 -1.066 0.312 0.115 10.1979
89 0.396 0.748 0.035 0.054 -5.4700 -0.056 0.014 0.072 0.057 -0.7623
92 1.012 0.72 0.048 0.055 4.0000 -1.901 -0.12! 0.094 0.059 -16.0386
96 1.123 1.033 0.046 0.062 1.1658 -1.105 -1.081 0.053 0.077 -0,2567
97 1.147 1.079 0.049 0.064 0.8436 -1.396 -0.88 0.065 0.066 -5.5703
98 0.452 0.784 0.036 0.056 -4.9870 -0.511 -1.089 0.075 0.095 4.7754
99 0.231 0.391 0.031 0.044 -2.8612 0.273 0.284 0.124 0.109 -0.0669

100 0.602 1.265 0.043 0.062 -8.7870 -2.592 -1.213 0.192 0.069 -6.7591
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ITEM E S.E.aT SEag E S.E.bT bE

5 0.215 0.711 0.031 0.055 -7.8562 -2.6 25 -2.014 0.396 0.17 -1.2 786
6 1.077 1.067 0.04 9 0.065 0. 1228 -0.06 0,13! 0,03 0.043 -3. 64 29

10 1.441 1.421 0.055 0.07 0. 2247 -0.44 -0,554 0.028 0.042 2. 2584
13 1.032 0.77 0.047 0.055 3. 6215 -0.61 -0.297 0.04 1 0.059 -4. 3565
19 0.213 1.052 0.029 0.06 -12. 5899 -0.821 -1.398 0.174 0.09 2. 94 54
26 1.133 1.05 0.05 1 0.06 1.0540 -0.089 -0.8 12 0.0 29 0.062 10. 5629
33 1.534 0.989 0.06 1 0.06 6.3696 -0.056 0.13 0.023 0.046 -3. 6 166
35 0.68 1.197 0.042 0.066 -6.6087 -1.504 -1.528 0.102 0.09 1 0.1756
38 1.538 1.151 0.06 0.067 4. 3029 -43.512 -0. 161 0.0 29 0.04 1 -6. 9893
39 1.053 1.584 0.044 0.07 -6.4223 -0.906 -0.92 0.04 8 0.05 0. 2020
40 0.7 1.466 0.04 0.065 -10.0365 0.47 -1.119 0.05 0.058 20. 7 504
48 0.424 0.938 0.037 0.068 -6.6396 -1.706 -2.54 0.162 0.188 3. 36 06
49 0.673 0.358 0.042 0.048 4. 9388 1.265 3.595 0.089 0.499 -4. 5968
54 0.502 0.784 0.0 0.057 -4.1829 -0.267 -1.013 0.061 0.091 6. 6094
59 0.32! 0.935 0.043 0.067 -7. 7124 -4.406 -2.4 34 0.599 0.179 -3. 1543
60 0.419 0.723 0.035 0.058 -4. 4876 0.644 -2.293 0.087 0.192 13. 9 332
62 1.213 0.955 0.052 0.059 3. 2806 -0.417 -0,3 7 0,032 0.05! -0. 7806
64 0.491 0.603 0.037 0.05 -1. 8006 -0.826 -1.111 0.086 0.115 1.9847
67 0.905 0.801 0.044 0.054 1. 4 930 -1.052 -1.011 0.061 0.085 -0.3919
68 1.123 1.126 0.048 0.063 -0.0379 -0.3 -0.66 0.031 0.054 5. 7817
69 0.566 1.387 0.038 0.069 -10. 4225 -1.124 -0.93 0,091 0.056 -1. 8156
70 0.464 0.882 0.036 0.058 -6. 1233 -0. 295 -1.4 19 0.066 0.104 9.1253
72 1.278 0.857 0.055 0.0 56 5. 36 36 -0,38 1 0.071 0.03 0.051 -7. 1 405
73 0.697 1.33 0.042 0.073 -7. 5160 1.519 -0.2 0.1 0.037 16.1218
77 1.049 0.844 0.047 0.0 56 2. 8040 -0.3 56 -0.88 7 0.034 0.0 77 6. 3085
79 0.343 0.665 0.033 0.051 -5. 3008 -0.092 -1.14 0.083 0. 108 7. 6940
81 0.939 2.272 0.047 0.089 -13. 2442 -0,2 19 -0.8 06 0.036 0.038 10. 06 78
84 0.405 0.983 0.034 0.06 -8. 3812 -0.303 -1.374 0.075 0.093 8. 9643
87 0.317 1.254 0.0 38 0.065 -12.4448 -4.2 65 -0.81! 0.517 0.055 -6. 64 34
88 0.696 1.212 0.039 0.066 -6.7309 -0,07 1 -0.479 0.043 0.045 6. 555!
91 0.306 1.372 0.034 0.069 -13.8582 2.966 -1.235 0.343 0.07 12. 0005
94 0.18 0.934 0.029 0.058 -11.6276 3.992 -0.948 0.675 0.074 7. 2749
95 0.472 0.838 0.038 0.056 -5.4081 1.936 0.106 0.167 0.052 10.4626
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