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An EXAMINATION OF PSYCHOMETRIC PROPERTIES AND VALIDITY
OF THE TODDLER BEHAVIOR ASSESSMENT QUESTIONNAIRE

Emiko Kusanagi, Nobuko Hoshi, and Shing-Jen Chen
Hokkaido University

ABSTRACT

The Toddler Behavior Assessment Questionnaire (TBAQ) developed by Gold-
smith was examined in terms of psychometric properties and validity : distribution of
answer for each item, internal consistencies and discriminant properties of tempera-
mental scales, and each convergence between maternal, paternal scales and labora-
tory measures. Although a few items were inadequate in distribution of answer,
most items were found to be able to discriminate among Japanese children effectively.
All scales proved to have high internal consistencies and acceptable discriminant
properties. Concerning validity, there were low to moderate degree of agreement
between mother and father report, and moderate convergence between maternal
reports and laboratory measures only for Social Fear scale.

Key Words : temperament, questionnaire, validity, toddler.

INTRODUCTION

Since Alexander Thomas and Stella Chess initiated a longitudinal study of the
implication of individual differences in temperament for psychological adaptation, the
New York Longitudinal study (NYLS) (Thomas et al., 1963), there has been consider-
able interest among psychiatrists, developmental psychologists, and pediatricians in the
study of temperament. More recently, researchers have begun to address the issue of
influences of temperamental differences on the following areas; childhood social devel-
opment of empathy, conscience and guilt (Eisenberg et al., 1996 ; kochanska, 1991,
1993 ; Rothbart et al., 1994) ; adolescent personality traits (Caspi & Silvia, 1995),
behavior problems (Caspi, Henry, McGee, Moffitt, & Silva, 1995), and life course
adjustment (Lerner et al., 1988).

Whilst temperament research has increased dramatically, a series of reviews
have repeatedly pointed to theoretical and psychometric problems (Goldsmith &
Rieser-Danner, 1990 ; Hubert et a., 1982 ; Slabach et al, 1991; Rothbart & Mauro,
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1990 ; Windle, 1988). Although the most popular form of temperament assessment in
infancy and childhood is the parental report questionnaire, the typical questionnaire has
been developed without sufficient attention to well established psychometric principles
(Lerner, 1983). Some of these problems have been associated with the NYLS frame-
work that is most widely used in temperament study. For instance, concerning the
theoretical problems, Goldsmith and Campos (1982) have argued that the definition of
temperament as “ behavioral style” may apply to some of the NYLS dimension (e.g.
Intensity), but that other dimensions are actually description of the content of behavior
(e. g, Approach/Withdrawal). A series of reports of factor analysis of questionnaires
that were developed by Carey and his associates according to the nine dimensional
NYLS model, also call into question the theoretical assumptions underlying the NYLS
approach. According to the result from a factor analysis of the Revised Infant Tem-
perament Questionnaire (RITQ) with a sample of over 2400 Australian infants,
although two dimensions emerged as relatively pure factors, the other factors were
formed from various combinations or divisions of the NYLS dimensions (Sanson et al.,
1987). Similarly in Japan, factor analysis of RITQ and Toddler Temperament scale
(TTS) with a representative sample of 817 (RITQ) and 615 (TTS) children provided
limited empirical support (Sugawara, 1994). The TTS is quite similar to the RITQ in
format, with content changed slightly to make the items appropriate for the 12-to 36-
months age range (Fullard et al, 1984). The Middle Childhood Temperament Questi-
onnaire (MCTQ) for 8 to 12 year old children and the Behavior Style Questionnaire
(BSQ) for 4 year old children also did not confirm the nine dimensions of NYLS (Buss
& Plomin, 1984 ; McClowry et al.,, 19930). These consistent failure to duplicate the
nine dimensional NYLS model suggests that it may be the theory rather than the instru-
ment that is at fault (Slabach et al, 1991). As naturally expected, poor discriminant
validity and low internal consistency of temperament scales occur more frequently in
questionnaires developed by Carey and his associates (Goldsmith, Rieser-Danner, &
Briggs, 1991 ; Slabach et al.,, 1991). Internal consistency estimates were below. 70 for
about half of the scales (Guerin et al., 1994 ; Fullard et al., 1984).

Failure to appropriately measure temperament constructs sometimes leads to an
unfortunate need to reassess the validity of an entire body of literature using inappro-
priate instrument. If we could not find a relationship between a temperament dimen-
sion and future social development that is theoretically expected to relate each other, it
would not be clear whether the fault lies with the false expectation or with the inappro-
priate measurements. Research in behavioral sciences often succeeds or fails depending
on the quality of its assessment instruments (Goldsmith & Rothbart, 1991). Unfortu-
nately, in Japan, the most widely used questionnaires are those developed by Carey and
colleagues. We need to have psychometrically adequate measures of temperament.

Previously, we reported about the psychometric qualities of Rothbart’s Children’s
Behavior Questionnaire (CBQ) (1988) that is developed for use with 3-7 years old chil-
dren (Kusanagi, 1993b). As a result, the CBQ is found to have strong psychometric
properties except a few scales. The companion instruments of the CBQ are Infant
Behavior Questionnaire (IBQ), the Toddler Behavioral Assessment Questionnaire
(TBAQ), and so on (Goldsmith & Rothbart, 1991). In this report, we examined the
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psychometric properties and validity of the TBAQ constructed for 18-24-month old
children by Goldsmith (1996).

Goldsmith & Campos presented their theoretical approach that defined infant tem-
perament as the set of characteristic individual differences in the intensive and temporal
response parameters of behavioral expression of affect-related states (Goldsmith &
Campos, 1982). According to our results of temperament study using laboratory
assessment, individual differences in positive emotion (joy/pleasure), anger, and fear
are independent of each other (Kusanagi, 1993a; Hoshi et al., in press). the TBAQ is
the only toddler questionnaire that captures positive emotionality independently of nega-
tive emotion and two negative emotionalities independently. The TBAQ measures tem-
peramental dimensions of Activity Level, Tendency to Express Pleasure, Social Fearful-
ness, Anger Proneness, and Interest/Persistence. Utilizing 1,012 records, Goldsmith
(1996) constructed the TBAQ by an iterative process of item generation intended to
ensure content validity, by repeated item analysis focused in internal consistency and
discriminant properties, and by scale revision. As a result, internal consistency reliabil-
ity estimates typically exceeded .80 for each scale.

The psychometric qualities of the TBAQ were addressed in terms of three funda-
mental properties of scale and items in this report. First, the distribution of answers
was examined for each item to confirm whether each item discriminated the subjects
effectively. Second, coefficient alpha for each scale was computed in order to examine
internal consistencies of the TBAQ scales. Finally, the intercorrelations among scales
were computed to examine the discriminant properties of each scale. Interscale corre-
lations are desired to be low. For the TBAQ, however, significant correlations were
found among temperament scales.

The validity of the TBAQ were explored in terms of convergence between the
maternal and paternal TBAQ scales, and convergence between the parental TBAQ
scales and laboratory measures for three emotionalities. Thus far, for interparental
agreement, moderate and highly variable relations appear to be the norm (Slabach et
al, 1991). The degree of convergence between questionnaire and laboratory measure-
ment was also reported to be moderate (Goldsmith & Rieser-Danner, 1990). In order
to measure behavioral aspects of temperament, we used the locomotor version of Labo-
ratory Temperament Assessment Battery (LAB-TAB) (Goldsmith & Rothbart, 1991).
The locomotor version of LAB-TAB is designed by Goldsmith and Rothbart to make
available a standardized instrument for laboratory assessment of temperament for 12-
and 18-month-old without unusual or expensive equipments. Their first results suggest-
ed promising psychometric properties for the locomotor version of LAB-TAB (Gold-
smith & Rothbart, 1991). The temperamental dimensions covered by LAB-TAB
include Activity Level, Fearfulness, Anger Proneness, Interest/Persistence, and Joy-/
Pleasure. In addition, we examined the agreement of laboratory measures with the
mother’s predictions about her child’s behavior in laboratory settings to explore the
ecological validity of LAB-TAB.

METHOD
Subjects :
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Mothers whose children were about 18 month old who visited three health centers
in Sapporo City for physical check-up were asked to complete the TBAQ. Some ques-
tionnaires were sent to mothers by mail from two health centers before physical check-
up, and were collected when they visited the health centers. The rest of the question-
naires were handed to mothers at the third health center on visiting days, and were
returned by mail. Return rate were 65.9% and 70.19 for the former, and 22.5% for the
latter. A total of 483 mothers filled out the TBAQ. Among their children, 258 were
boys and 222 were girls, and 3 children were not known in terms of sex. The age
distribution of their children is presented in Table1l. There were three children whose
age were not known. Approximately 209§ of mothers of those that completed the
TBAQ have agreed to participate in the laboratory study. Finally, we randomly

Table 1 Distribution of subject’s age (N =480)

Age
16 Months 17 Months 18 Months 19 Months 20 Months
Number of Subjects 2 84 378 14 2
% 0.4 17.4 78.4 2.9 0.4

selected 50 pairs of mothers and their children (23 boys and 27 girls) for laboratory
assessment. Their average birth weight was 3129g, and all children were free of seri-
ous birth complications and congenital anomalies. Before the mother and her child left
our laboratory, we gave the mother a self-addressed envelope and asked her to per-
suade the father to complete the questionnaire and send it back by mail. Thirty four
fathers of these families have responded to the TBAQ.

The Toddler Behavior Assessment Questionnairve :

The TBAQ is comprised of 111 items that combine situations and responses theo-
retically postulated to be relevant to the target dimension. Several considerations were
given to avoid the rater biases: (1) stating items clearly and simply; (2) minimizing
the possible effects of social desirability by avoiding biasing language and using the
strategy of asking the respondents to report the frequencies of discrete behaviors during
a recent, specified time interval rather than making global judgements; and (3)
disrupting possible response sets by reverse keying items. All items were directly tran-
slated into Japanese, except one item in which the name of a TV program (“ Sesame
Street 7) was deleted in the Japanese translation. Mothers or fathers were asked to
indicate how often their children did the behavior described during the last month by
circling one of the numbers. Numbers ranged from 1=never, through 4=about half
the time, to 7=always, with X=does not apply (meaning, “I did not see my child in
this situation ”). Scale scores for the TBAQ were computed by summing all numerical
item responses for a given scale. When a mother omitted an item, or checked the
“does not apply ” response option for an item, that item was not included.

The locomotor version of the Laboratory Tempervament Assessment Battery
The LAB-TAB is comprised of the 20 episodes, four per dimension, that are



Toddler Behavior Assessment Questionnaire 37

used to assess temperament. We used a subset of the episodes to measure three
emotionalities and Activity Level. We selected the following episodes; ” Cognitive
Assimilation Game (train)”, “ Modified Peek-a-boo Game”, and “ Reaction to Sound
and Light Display (Simon)” episode for Joy/Pleasure; “ Stranger Approach” and
“ Remote Controlled Toy” episodes for Fear;“ Gentle Arm Restraint by Parent” and
“ Attractive Toy placed behind Barrier ” episodes for Anger; and “ Free Play ” episode
for Activity Level. The details of each episode procedure is described in the LAB-
TAB.

According to Goldsmith & Rothbart (1991), we employed several practices to
minimize carryover effects from one episode to another. We began with a nonstressful
episode drawn from the Pleasure domains, and we avoid consecutive, potentially stress-
ful episodes in the same room. We interspersed Fear and Anger episodes, and
positioned the free play episode midway through the laboratory session. When the
child became distressed, the next episode was resumed only after the child became
soothed.

The laboratory sessions were videotaped, and rating were made from the replay
by two raters. Five children were excluded from the analysis, as they became too
distressed in more than four episodes. Following the guidelines for scoring the LAB-
TAB, the longer episodes are typically divided in shorter intervals called epochs.
Within each epoch or trial, a number of infant responses, such as smiling, reaching, or
crying, are scored. Sometimes the presence or absence of a response is simply noted;
however, more often parameters of the response, such as latency, duration, and inten-
sity, are scored. The scoring is straightforward and subjective judgments were avoided
as much as possible. Analysis for Activity Level of the LAB-TAB has not been perfor-
med yet, and was not reported here. Concerning the analysis of fear, in this report,
we used data of only “ Stranger Approach” episode, because the Fearfulness scale of
the TBAQ is conceptualized as social fearfulness. “ Reaction to Sound and Light Dis-
play (Simon)” episode was not utilized in the analysis, as about half of the children
either did not express pleasure or displayed ambiguous expression. This episode seems
to be inappropriate for eliciting Joy/Pleasure for Japanese children.

In terms of coding fear expression, when crying was observed, it was difficult to
assess the expression using only fear coding system in the Affex (Izard et al., 1983).
If his/her cry is interpreted as being due to fear, We assessed the expression using both
coding system of distress and fear in the Affex, and adopted higher score of the two.
As many children expressed intense distress at the epoch of being picked up and held in
the “ Stranger Approach” episode, we analyzed epochs before this for the peak of this
measure. The parameter in which more than 809 of children had the same score was
excluded from the analysis. The following are excluded parameters; The duration and
latency of facial expression, and the duration and latency of bodily expression of fear
(“ Stranger Approach” episode) ; and the latency of bodily expression of anger
(“Attractive Toy placed behind Barrier ” episode).

All parameters were standardized before statistical analysis. Composite score of
each episode was created by using the average of standardized scores except those
which had not significantly positive relations with some of the other scores. Next, we
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synthesized the higher order composite of each emotion by averaging composite score
of episodes related to each emotion. This composite score of each emotion was used in
the examination of the validity of the TBAQ.

To calculate interrater reliability, two well trained raters independently scored
109 of episodes that were selected randomly. The percentages of agreement between
two raters were higher than 89% for all measures.

Following Goldsmith and Rothbart (1991), we administer a brief structured inter-
view with the mother during warming up period prior to the LAB-TAB episodes. The

Table 2 Mean, Standard Deviation, Standard Error of the Mean, Actual Range of Scale
Scores, and Cronbach’s Alpha Estimates of Scores for Temperament Scales

Scales Number Mean S. D. S.E M Actual range A}pha
of scale scores Estimates
AL 20 4.642 .669 .030 2.70-6.45 .85
PL 19 5.466 .687 .031 3.16-7.00 .92
SF 19 3.956 1.061 048 1.08-7.00 .83
IN 22 4.076 .818 .037 1.22-6.21 .90
AP 28 4.060 .764 .035 1.92-6.21 .86

AL=Activity Level; PL=Pleasure ; SF==Social Fear;
IN =Interest/Persistence ; AP=Anger Proneness.

mother was explained about the episodes and was shown the pictures of the stimuli
used at the episodes. Following this, we elicited her predictions about how her child
would respond to the impending laboratory episodes on a 4-point scale (Definitely Yes,
Probably Yes, Probably No, Definitely No). We calculated the average of rating
scores for each episode, and then averaged them for each scale.

RESULTS
1. Distribution of responses for each item

The distribution of responses was checked out for each item. Seven items were
marked “ dose not apply ” by more than 509 of the subjects. These items seem to be
inappropriate for Japanese children. For example, at item that “ When you were going
out and your child did not want to stay with the regular sitter, how often did s/he pout
or frown?”, the percentage of “does not apply ” was 80.1.

Nine items yielded same score by more than half of the mothers. For example,
concerning the item that “ When being tossed abut playfully or wrestled with, how
often did your child smile?”, 67% mothers replied that their children always smiled.

2. Internal consistencies

Table 3 Intercorrelations of TBAQ Scales (Pearson)

AL PL SF IN
PL 8%
SF —.07 —.25%*
IN —.22** 23 —.03
AP 36** J14* 25%* —.07

*p<.01, **p<.001
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The mean, standard deviation, standard error of the mean, range of scores, and
a measure of internal consistency, coefficient alpha for each scale are shown in Table 2.
The alpha ranged from .83 to .92, with a median of .86. The Pleasure scale evidenced
very high internal consistency reliability (.92).

3. Discriminant properties

Intercorrelations across temperament scale scores are reported in Table 3. Seven
of the ten interscale correlations were found to be significant. Activity Level scale was
found to have moderate, positive correlation with Anger Proneness scale (r=.36), and
modest, negative correlation with Interest scale. Pleasure scale showed low correlation
with all the other scales. Among these, only correlation between Pleasure and Social
Fear scale was negative. Two negative emotionarity scale (Anger Proneness and
Social Fear) were positively interrelated. Social Fear scale did not correlate with
either Interest or Activity Level scale. The relation of Interest scale with Anger
Proneness scale was near zero.

4. Correspondence of TBAQ wmaternal report with TBAQ paternal report and wmaternal
interview
Low to moderate correlations for parental agreement on the TBAQ were
obtained (Table 4). There was moderate but significant agreement for Activity Level
and Anger Proneness scale. Parental agreement for Interest/Persistence scale tended
to be significant. It was evident that mother-father agreement for Pleasure and Social

Table 4 Correlations of TBAQ Maternal Report with TBAQ Paternal
Report and Maternal Interview (Spearman)

TBAQ Scale Interview
Maternal Paternal?® Maternal®
AL L48** 2T
PL 21 14
SF .28 .25
IN .31+ —
AP .46** .20
*p<.01 *p<.0l
aN=34

® N =50 for Activity, Pleasure & Anger r’s, and 48 for Fear r’s

Table 5 Correlations of Laboratory Measures with TBAQ Parental
Report and Maternal Interview (Spearman)

TBAQ Scales Interview
Laboratory Maternal® Paternal® Maternal®
PL .13 —.07 .39**
SF .33* .23 .35+
AP —.06 —.06 27

**p<.01, *p<.05 *p<.01

2 N=45 for Pleasure & Anger r’s, and 40 for Fear r's
® N=30 for Pleasure & Anger r’s, and 27 for Fear r’s
cN=45
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Fear scale was modest, but not significant.

There were modest correlations between maternal TBAQ report and interview.
For Activity Level and Social Fear, agreement tended to approach significant level.
5. Correspondence of laboratory wmeasures with TBAQ parental report and wmaternal

interview for the emotionality scales

Correlation between maternal report on the TBAQ and the LAB-TAB measure
was found to be significant only for Social Fear scale. The other correlations were
very low or near zero. Correlations between laboratory measures and maternal inter-
view concerning her child’s reaction in the episode were low to moderate. For Pleasure
and Social Fear scale, correlations was significant. For Anger Proneness scale, corre-
lations tended to be significant.

DISCUSSION

The purpose of this study was to examine the TBAQ as developed by Goldsmith.
He had made efforts of constructing scales that were theoretically grounded, conce-
ptually independent, inclusive of varied facets of each temperament construct, inter-
nally consistent, and empirically distinctive. Concerning the distribution of answers,
some items were found to be inappropriate for Japanese children. Many of them
seemed to be due to the differences of child rearing practices between Japan and Amer-
ica. In Japan, when the mother goes out, it is rare that her child stay with the baby
sitter. Although items that elicited highly skewed distributions of responses were
eliminated in constructing the TBAQ, some items demonstrated such a distribution of
responses in Japan.

According to a report by Goldsmith (1996), estimates of alpha were high for the
scales of the TBAQ, ranging from .86 to .89 with the largest sample of 18-month-old.
In this report, estimates of internal consistency attained high levels for all temperament
scales. In general, measures of internal consistency are of moderate magnitude for
temperament questionnaire (Hubert et al.,1982; Slabach et al., 1991). Estimate of
internal consistency of the TTS used widely in Japan are low: alpha range=.56 to .71,
median =.62 (Sugawara et al.,, 1994). Alpha estimates obtained in this study are of
the highest magnitude among temperament questionnaires for toddlers.

Although temperament scales of the TBAQ are designated to be conceptually
independent and empirically distinctive, Goldsmith and his associates take the view that
interscale correlations should be low but not necessarily near zero (Goldsmith & Roth-
bart, 1991 ; Goldsmith,1996). He noted that forcing zero intercorrelations is likely to
make scale content unduly narrow. For example, they thought that Activity Level and
Anger Proneness should be positively related simply because expression of anger often
involves movement and arousal. Actually, this relation was found and was the stron-
gest relation of all in the present study. The other correlations among the TBAQ
scales were found to be similar to those reported by Goldsmith. There was a inverse
relation between the Pleasure and the Social Fear scales. This seems to imply that
broad hedonic tone may affect the responses as suggested by them. The expressions of
pleasure and interest were positively correlated, and is interpreted by them as being due
to the fact that expression of pleasure depends on engagement with the environment
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and/or Interest/Persistence taps a milder aspect of a broad hedonically positive dimen-
sion. Pleasure also correlated positively with the Anger Proneness and Activity Level
scales, for which high scores imply substantial behavioral activation. The evidence
that the Social Fear scale was related with the Anger Proneness scale is inconsistent
with our results in laboratory experiment (Kusanagi, 1993a; Hoshi et al, in press).
Mothers may not be able to properly discriminate both negative emotions. Given that
the correlations described above were low and explicable, the discriminant validity of
the TBAQ seems to be acceptable.

One of the weakest aspects of parental rating is indexed by estimates of parental
agreement (Martin & Halverson, 1991). The degree of parental agreement in this
study fell within the range noted in the reviews of the temperament literature (Bate,
1987 ; Goldsmith & Rieser-Danner, 1990 ; Hubert et al., 1982 ; Slabach et al., 1991), and
tended to be somewhat lower than those of the TBAQ reported by Goldsmith (1996).
Some potential reasons why the degree of interparental agreement is low were suggest-
ed by researchers as follows: problems in adequacy of wording of scale items or
instructions ; rater response sets; differential weighting of rarely occurring child behav-
jors; differential amounts of contact leading to different ratings; different conceptual
schemes used by different raters when evaluating specific child behaviors ; the possibil-
ity that the child is displaying different temperaments for different individuals;
differential influence of nontemperamental child characteristics to the temperament rat-
ings of mothers versus fathers (Hubert et al.,, 1982 ; Slabach et al,, 1991). As the level
of agreement for scales that tapped active motoric behavior was found to be higher
than the other scales, these more overt and noticeable aspects of temperament might
elicit stronger consensus level among parents. It was demonstrated that the correlation
between mothers and fathers on the IBQ Distress to Limitations (frustration/anger)
scale was the highest of all scales (Goldsmith & Campos, 1990).

The evidence that there were significant, moderate relations between the labora-
tory affect measures and mother’s interview-based predictions suggests that mothers
are able to predict and rate their children’s behaviors appropriately in a specific situa-
tion. Laboratory measures, however, did not evidence the relations with maternal
TBAQ measures except the Social Fear scale. Maternal TBAQ scales showed only
modest relation with the maternal interview measures. The first possible explanation
of poor laboratory-questionnaire convergence is that the LAB-TAB settings may be
different from situations where the mother was asked about the child’s behavior in the
TBAQ. Hagekull and his associates (1984) demonstrated that when observation were
limited to situations specified by the parental rating instrument, validity coefficients
were high. The second possibility is that strange laboratory rooms elicit too much
tension for the child to express pleasure and/or anger as he/she might usually do. The
third explanation is that reliabilities of laboratory measures may be questionable, as
our laboratory measures of each dimension derived from one or two episodes. In home
observation study, about six to eight observations are necessary to reliably measure the
temperament dimensions (Sifer et al., 1994). It seems to be necessary to further exam-
ine the ecological validity and reliability of the LAB-TAB procedures for Japanese
children.
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To summarize, the TBAQ seems to have strong psychometric qualities, but yield-
ed limited support of convergence with the laboratory measures.
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