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Abstract

The BIS–BAS scales (Carver & White, 1994), which assess Gray�s motivational systems, were translated

into Polish. The first part of this contribution contains a psychometric analysis of the Polish translation.

The analyses include basic item and scale descriptions as well as structural equation modeling of the mea-

surement model. The second part describes two studies for proving convergent and discriminant validity. In

the first study, the correlations are presented on the dimension of the Polish translation of the EPQ-R
(including extraversion and neuroticism), STAI-Y2 (with anxiety) and PANAS (with positive and negative

affects). The second study includes PTS (with strength of excitation, strength of inhibition, and mobility),

FCB-TI (with emotional reactivity, endurance, activity, briskness, and perseveration). The psychometric

results as well as the results from convergent and discriminant validity analyses provide evidence for a suc-

cessful translation of the original scales including relationships to temperamental constructs.

� 2005 Elsevier Ltd. All rights reserved.
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1. Introduction

Gray (1981, 1987) defined personality traits in terms of individual differences in the sensitivity/reac-
tivity of two basic separate brain-motivational systems responsible for behavior: aversive and
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appetitivemotivational systems, called the behavioral inhibition system (BIS) and the behavioral acti-
vation system (BAS), respectively. Gray�s model is based on evidence that has been obtained primar-
ily from animal research and recently also with human participation, supporting independent
neurobiological mechanisms for these systems (Gray, 1991; Sutton &Davidson, 1997). These results
substantiate the theoretical assumptionof independence of theBIS andBAS systems fromeachother.

After various attempts to develop assessments for Gray�s statements about personality
(Ball & Zuckermann, 1990; Wilson, Gray, & Barrett, 1990), Carver and White (1994) developed
a questionnaire that relies directly on two motivational systems proposed by Gray, which
measures the reactivity of the BIS and the BAS systems. The BIS/BAS scales include one
scale for individual differences in BIS functioning and three subscales related to BAS function-
ing which they labeled Reward Responsiveness (RR), Drive (D), and Fun Seeking (FS).
Dividing BAS into three subscales is explained by the lack of a clear definition of how
exactly BAS sensitivity is likely to be manifested (Carver & White, 1994, p. 322), although
they pointed out that the three scales loaded on one second-order factor that should be consid-
ered a BAS factor. The questionnaire includes 20 items, with the answer format to items
following a Likert-type scale with four possibilities ordered from ‘‘absolute agreement’’ to
‘‘absolute disagreement’’. Various studies have investigated the psychometric properties and
factorial structure of the questionnaire (Ross, Millis, Bonebright, & Bailley, 2002), in a cross-cul-
tural sample (but with a five-point Likert scale; Leone, Perugini, Bagozzi, Pierro, &
Mannetti, 2001) and for a German adaptation (Strobel, Beauducel, Debener, & Brocke, 2001).

The analysis focuses mainly on the number of dimensions (two, three, or four factors),
gender differences with CFA (Confirmatory Factor Analysis) and SEM (Structural Equation
Models) to evaluate the fit to the model. Because gender differences did not influence the factor
structure (Strobel et al., 2001); such analyses are not included here.

The first psychometric part on the Polish adaptation includes item descriptives, a proof of
the structure within the SEM approach, and the internal consistencies. The second
part assesses the convergent and discriminant validity for the scale of Positive and
Negative Affect Schedule (PANAS by Watson, Clark, & Tellegen, 1988; Polish adaptation by
Brzozowski, 1991), the Eysenck Personality Questionnaire-Revised (EPQ-R by Eysenck,
Eysenck, & Barrett, 1985; Polish adaptation by Drwal & Brzozowski, 1995), the State-Trait-
Anxiety-Inventory (STAI-Y2 by Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983;
Polish adaptation by Sosnowski & Wrzesniewski, 1986), the Formal Characteristic of Behaviour-
Temperament Inventory (FCB-TI by Zawadzki & Strelau, 1995) and the Pavlovian Temperament
Survey (PTS by Strelau, Zawadzki, & Angleitner, 1995).
2. Part I: Psychometric properties

2.1. Method

2.1.1. Participants

The first sample (N = 303; Study 1) included 66 male and 237 female students from various fac-
ulties of the University of Lodz (Poland). The average age for the sample was 20.01 (SD = 4.7).
All participants completed the BIS/BAS scale with a four-point response scale.
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2.1.2. Procedure

The adaptation procedure comprised a translation and a backtranslation. Two experts in Eng-
lish and one expert in psychology and English translated the BIS/BAS scale from English into
Polish. Three experts in Polish and in psychology then checked the convergence of three Polish
versions with reference to wording and content. On this basis, the draft of the Polish version
was prepared, which was then backtranslated into the original language. Two English translators
verified the convergence between the second English version and the original scale. Experts in
Polish and in psychology improved the language structure and content of the Polish version
and prepared the final Polish version. Thirty bilingual (Polish–English) students completed the
final Polish version of the BIS/BAS and the original BIS/BAS scale of Carver and White
(1994). Satisfactory correlations between the Polish and original versions of BIS/BAS were
obtained: BIS (.94), BAS D (.90), BAS FS (.92), and BAS RR (.87).

The Polish adaptation of the BIS/BAS scale consists of 20 items. The BIS scale includes 7 items,
BAS D (4 items), BAS FS (4 items), and BAS RR (5 items). The BIS/BAS with four-point rating
scales reflects the original version of Carver and White (1994): 1 = very true for me; 2 = somewhat
true for me; 3 = somewhat false for me; 4 = very false for me.

2.2. Results from the psychometric analyses

2.2.1. Basic description of the Polish adaptation for a four-point scale
The basic item properties for the Polish adaptation are given in Table 1, while the same items

(BASRR4, BASFS5, BASRR7, BIS19) appear concordantly skewed compared to the German
version by Strobel et al. (2001).

2.2.2. Eigenvalues

The slope of the eigenvalues has been a topic of discussion, as to whether it supports a two- or a
four-factor solution (Strobel et al., 2001). The eigenvalues from a principal component analysis are
for the first five eigenvalues: 3.50, 3.11, 1.56, 1.27, 1.11, while further eigenvalues are below 1 and
therefore not reported. A comparison on the level of explained variance shows comparable results
for the Polish adaptation of 48.7% to the original version of Carver and White of 49% (1994). This
is an acceptable result for the adaptation version, so the item scale relationship was investigated
more closely, leading to the decision between a two- and four-factor model given below.

2.2.3. Structural proof

Themeasurementmodel is proved twice, once by aCFA to control for sideloadings of single items
and second by a SEM to assess themodel fit. The expected loadings of the CFA are given in Table 1.
Unexpected loadings (>.30) are observed for BASRR18 on BIS (.40) and FS (.42), BASRR14 and
BASFS20 on D (.35 and .31), and BASD12 on RR (.43). With respect to a missing loading on the
expected scale, only the BASRR18 itemwas not satisfactory. An additional exploratory factor anal-
ysis (EFA; oblique rotation; four factors) shows onlyminor differences from the confirmatory factor
analysis as well when based on rank correlations and is therefore not presented here.

The SEM was performed by Proc CALIS (The SAS-System for Windows, Release 8.00); the
path coefficients are presented in Table 1. The minimal assumption (Hatcher, 1996) for such kinds
of analyses are met. Only BASRR4 shows an unexpected lower path <.30. In Table 2 the model fit



Table 1

Item descriptives for the Polish adaptation

Variable Mean SD Skewness Kurtosis Factor loading Path (SEM) Discrimination

BIS2 3.05 .95 �.61 �.69 .55 .44 .38

BIS8 2.99 .92 �.60 �.49 .62 .53 .45

BIS13 3.29 .76 �.92 .51 .65 .54 .48

BIS16 3.08 .77 �.62 .19 .70 .68 .57

BIS19 3.47 .72 �1.30 1.36 .59 .55 .44

BIS22 2.67 .88 �.15 �.68 .52 .45 .39

BIS24 3.07 .88 �.67 �.27 .62 .60 .49

BASD3 2.81 .90 �.37 �.61 .87 .54 .69

BASD9 2.78 .90 �.31 �.66 .88 .48 .73

BASD12 3.24 .64 �.33 �.29 .62 .61 .45

BASD21 1.86 .92 .80 �.30 .67 .74 .46

BASFS5 3.53 .64 �1.21 .98 .57 .84 .44

BASFS10 2.99 .87 �.51 �.45 .74 .88 .42

BASFS15 2.88 .91 �.26 �.91 .69 .53 .27

BASFS20 3.00 .90 �.55 �.53 .72 .53 .29

BASRR4 3.87 .36 �2.61 6.19 .66 .29 .44

BASRR7 3.80 .42 �1.74 1.78 .64 .54 .53

BASRR14 3.27 .74 �.78 .20 .59 .66 .40

BASRR18 3.20 .72 �.54 �.14 .29 .47 .51

BASRR23 3.21 .79 �.83 .29 .62 .35 .27

BIS 3.09 .52 �.59 .14

BAS 3.11 .39 �.10 �.33

BASD 2.67 .66 .07 �.43

BASFS 3.10 .60 �.42 �.41

BASRR 3.47 .38 �.52 �.24

Note: Critical values are underlined.
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indices are presented for a four-factor and a two-factor model. The measurement model shows a
satisfactory fit only for the Polish four-factor model, which is slightly better than the model fit
reported by Strobel et al. (2001), while the significant chi-square still indicates deviation from
an ideal fit (see also Heubeck, Wilkinson, & Cologen, 1998). In summary, the factor analysis
shows a satisfactory structure and indicates no fundamental problems with the scale.

2.2.4. Internal consistencies

The internal consistencies of the scales are .74 for BIS, .76 for BAS, .78 for D, .58 for RR, and
.69 for FS, and agree with other findings, especially with those of the original version of Carver
and White, while only RR is a little bit lower compared to findings from other cultures (Heubeck
et al., 1998; Jorm et al., 1999; Leone et al., 2001; Strobel et al., 2001). The part-whole corrected
discriminations are presented in Table 1. The items BASFS15, BASFS20, and BASRR23 show
lower discrimination (<.30). On average, the discriminations are lower than the factor loadings
or the path coefficients, because the discrimination is based on a part-whole corrected unweighted
sum score in contrast to the correlation between items and the latent variables that are path-coef-
ficient or factor loading weighted.



Table 3

Correlations among the BIS, BAS Reward Responsiveness, BAS Fun Seeking, and BAS Drive scales

BIS Reward Responsivness Fun Seeking

Reward Responsivness .36

Fun Seeking �.26 .30

Drive �.17 .50 .36

Table 2

Fit indices for the measurement model of the BIS/BAS scales for two- and four-factor models

Polish sample N = 303

Four factor Two factor

Goodness of fit index (GFI) .92 .82

GFI adjusted for degrees of freedom (AGFI) .89 .78

Chi-square 444.97 863.11

Chi-square DF 164 169

Pr > chi-square <.0001 <.0001
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2.2.5. Scale intercorrelation

The correlations between the scales are given in Table 3. Note that the correlations reported
from Strobel et al. (2001) are based on correlations from the sum scores, while the authors and
Leone et al. used factor scores attenuated for measurement error and therefore theoretically some-
what higher. The correlations between the scales of the Polish adaptation show similar results to
those of other studies, except for the relationship between the FS and the BIS scale, which is
slightly more negative.
3. Part II: Convergent and discriminant validity

3.1. Theoretical relationships to personality and temperament dimensions

In order to examine the convergent and discriminant validity of the Polish version of BIS/BAS
scales, two further studies (Study 3 and 4) were conducted. The first is motivated by a previous
analysis made by Carver and White (1994) and Caseras, Avila, and Torrubia (2003), who showed
that the BAS system is related to an approach cluster consisting of impulsivity, extraversion, nov-
elty seeking, and positive affect, while the BIS system is related to the avoidant cluster consisting
of anxiety, neuroticism, and negative affect.

Besides the known relationships concerning the approach and avoidance dimension, it is worth-
while to remember that Gray�s theory referred to the construct of arousal and arousability1 (Gray,
1991). This draws our attention to the location of BIS/BAS constructs among other temperament
1 Individual differences in the physiological mechanisms (neurological or biochemical) regulating level of arousal

constitute the basis for arousability. Therefore, arousability is understood as a chronic (more or less stable) arousal

state in which individuals differ (Strelau, 1994). A ‘‘weak’’ nervous system and a low need for stimulation are associated

with higher arousability.
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concepts based on constructs of arousal (Strelau, 1994). Without going into the details of the con-
ceptual similarities and differences between Gray�s, Pavlov�s, Strelau�s, and Eysenck�s approaches
(see discussion Strelau, 1994; Strelau & Eysenck, 1987), we want to point out that individual dif-
ferences in sensitivity (arousability of BIS/BAS systems) have a somewhat similar behavioral con-
sequence as individual differences in the strength of nervous system, according to Pavlov (Strelau,
1997), and that temperament traits are associated with the need for stimulation according to Stre-
lau�s Regulative Theory of Temperament (RTT; Strelau, 1996; Strelau & Zawadzki, 1995).

Considering that the relationship between emotions and the strength of stimulation is a curvilin-
ear (inverted U) relationship, it is assumed that a too low and especially a too high level of stim-
ulation evokes negative affect. Individual differences in the strength of the nervous system (Pavlov)
and in the need for stimulation (RTT, Strelau) constitute the differences in responses to the high-
intensive stimulus. If we take into account the relationships between the personality traits (mainly
Impulsivity, Sensation Seeking and Extraversion) and the temperament traits composing the
strength of nervous system according to Pavlov (Strelau, 1997) and associated with the need for
stimulation according to Strelau�s RTT (Strelau, 1996), we can build the predictions. Generally
speaking, the ‘‘weaker’’ nervous system or the lower the need for stimulation an individual has,
the more avoidant behaviors tend to occur (to protect the system against an increasing intensity
of stimulation over the optimal level-punishment; Strelau, 1994, 1996). The ‘‘stronger’’ the nervous
system or the higher the need for stimulation an individual has, the more approach behaviors tend
to occur (to satisfy the need for high stimulation, which can be treated as a reward).

To illustrate these relationships more concretely, it is expected that the BIS system should be
related to the ‘‘weak’’ nervous system as well as to a low need for stimulation described by the
low strength of excitation (in Table 4 the abbreviations for the scales are included), low strength
of inhibition and low mobility, as well as to a high level of emotional reactivity and perseverance
and a low level of activity, briskness, and endurance. The BAS system is expected to be related to
the ‘‘strong’’ nervous system as well as to a high need for stimulation characterized by a high
strength of excitation, high strength of inhibition, and high mobility as well as a high level of
activity, endurance, and briskness and a low level of emotional reactivity.2
4. Method

4.1. Participants and objectives

The database consists of two samples. The first sample of 140 students from the psychology
faculty of the University of Lodz (Poland) filled out the BIS/BAS scales along with the PANAS
2 One comment seems to be important here: Gray assumed a mutual independency of the BIS/BAS systems, whereas

the predicted relationships between them and Pavlov�s traits, and that traits that constituted Strelau�s RTT assume

relationships to the BIS as well as to the BAS system. Interpreting Pavlov�s traits in terms of arousal refers rather to one

kind of arousal than to the two separate and independent systems of arousal (see for detailed discussion, see Strelau,

1994). Strelau (1996) differentiated the trait reactivity into three traits: emotional reactivity, endurance, and sensory

sensitivity, though the last one is not of interest here. Although Strelau postulated a similar neurobiological system

underlying emotional reactivity as Gray did for the BIS system as well as a similar neurobiological basis for activity as

Gray did for the BAS system, he did not assume their independency.
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presented with a trait instruction (Brzozowski, 1991) and scales assessing the strength of excita-
tion, strength of inhibition, and mobility from the PTS (Strelau et al., 1995) as well as emotional
reactivity, endurance, activity, briskness, and perseveration from the FCB-IT by Zawadzki and
Strelau (1995)3 stemming from the Regulative Theory of Temperament—(RTT, Strelau, 1996).
A second sample of 62 students filled out the BIS/BAS scales along with the extraversion and neu-
roticism scale from the EPQ-R by Drwal and Brzozowski (1995) and anxiety as a trait from the
STAI by Sosnowski and Wrzesniewski (1986).
5. Results

The expectations as well as the observed correlations between the BISBAS scales and the per-
sonality as well as temperament scales are given in Table 4. To enable a quick overview, the ques-
tionnaires are sorted by indicators for a stronger nervous system in the upper half and indictors
for a weaker nervous system in the lower half of the table. The correlations in Table 4 are not
corrected for measurement error, so less reliable scales (like the RR) show lower dependencies
than other scales (see also Heubeck et al., 1998; Jorm et al., 1999).
6. Discussion

The first part of this paper analyzes the Polish adaptation of the BIS–BAS scale by Carver and
White (1994) with respect to its psychometric properties. Because the main goal was that the
translated questionnaire be as close as possible to the original one, it seemed justifiable to keep
all items in the questionnaire. Nevertheless, different statistical approaches were applied in order
to focus on systematically poor performing items observed only for the RR scale that is concor-
dant with findings from other studies.

The second part of the paper deals with the convergent and discriminant validity of the BIS/
BAS scales. Gray as well as Tellegen (Watson et al., 1988) assumed the independence of the
BIS/BAS and the PA and NA systems, respectively. The results support this assumption for
the BAS system: The BAS scales are independent of N, NA, AN, and RE. We also found a partial
confirmation for the BIS system. The BIS scale is independent of E but is negatively related to PA.
The problem of the independence of affect systems is still the origin of systematic discussion (e.g.
Russel & Carrol, 1999). Watson et al. mentioned that these affect systems are weakly negatively
correlated: in our study, the negative intercorrelation between PANAS subscales was fairly high
(�.45), which probably explains the obtained results.

The pattern of results for the BAS scales reveals, as expected, that the BAS scales are positively
correlated to the indicators for a ‘‘strong’’ nervous system (SE and MO) and for a high need for
stimulation (BR, AC), and negatively related to a ‘‘weak’’ nervous system and to a low need for
stimulation, even if some correlations show just a slight tendency, albeit in the expected direction.
The fairly strong positive correlation for the D and FS scales with AC provide additional support
3 We did not include an analysis for sensory sensitivity (the sixth scale postulated by RTT) because of a low variance

and expected low covariance.



Table 4

Convergent and discriminant correlation between BIS/BAS scales and personality and temperamental scales

Personality and

Temperament

scales

Questionnaire N Drive Fun

Seeking

Reward

Responsiveness

BAS BIS

P r P r P r P r P r

Positive affect (PA) PANAS 140 + .38*** + .21* + .16 + .34*** � �.33***

Briskness (BR) FCB-TI 140 + .27** + .11 + .02 + .22* � �.45***

Endurance (EN) FCB-TI 140 + .12 + .02 + �.15 + .15 � �.44***

Activity (AC) FCB-TI 140 + .35*** + .48*** + .16 + .46*** � �.32***

Strength of exhibition (SE) PTS 140 + .30*** + .18* + �.09 + .20* � �.57***

Mobility (MO) PTS 140 + .36*** + .36*** + .06 + .37*** � �.55***

Extraversion (E) EPQ-R 62 + .39* + .68*** + .40** + .63*** � �.12

Strength of inhibition (SI) PTS 140 � �.08 � �.20* � �.30*** � �.24** � �.39***

Negative affect (NA) PANAS 140 � �.15 � �.06 + .14 � �.05 + .53***

Perseveration (PE) FCB-TI 140 � �.00 � .02 + .24** � .09 + .46***

Emotional reactivity (RE) FCB-TI 140 � �.19* � �.03 + .11 � �.15 + .58***

Anxiety (AN) STAI, Y2 62 � �.06 � �.22 + �.00 � �.09 + .42**

Neuroticism (N) EPQ-R 62 � �.03 � �.24 + .24 � �.05 + .52***

P = predicted dependency: �++� = strongly positive (.30 < r); �+� = moderately positive (.15 < r < .30); �0� = none (�.15 < r < .15); ��� = moderately negative

(�.15 < r < �.30); ��� = strongly negative (r > �.30); r = correlation.
* p < .05.
** p < .01.
*** p < .001.
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for the basic approach motivation underlying the BAS system. The differentiated results among
the BAS scales confirm the lack of theoretical homogeneity of the BAS system (quite different pat-
tern of results for the RR scale). The pattern of relations between the RR scale and other person-
ality and temperament traits seems to reflect the lowest reliability of this scale: a similar
conclusion was formulated by Heubeck et al. (1998) and Jorm et al. (1999). It can be hypothesized
that this scale captures the tendency to seek out the reward to keep up the positive mood as well as
to regulate the negative mood. RR items do not seem to differentiate these two tendencies enough.
The lack of a relationship between any of the BAS scales and EN emphasis the different content of
these scales as well as the basic concentration on the emotional and motivational aspects of behav-
ior reflected in the BAS measures of Carver and White. However, the positive relations between
the D and FS scales and SE seem to contradict the former result because EN and SE are strongly
correlated (.61). This is probably due to the fact that the EN scale mainly stresses the behavior
efficiency under high stimulative conditions and excludes the emotional aspects, whereas the SE
concerns both aspects of behavior. We can expect that if the behavior pertains to the pursuit
of desired goals, it should not fail even if the situation is high-stimulative. Moreover, the positive
relations of the D scale to the BR and MO reveal the ability to quickly change the direction of
action to achieve a goal. The pattern of negative correlations between the SI and FS and RR
scales as well as the lack of correlation with the D scale supports the main action-oriented char-
acter of the BAS scales. Additionally, these results reveal that the BAS scales do not capture the
active avoidance behaviors and therefore confirm mainly the motivational tendencies they
concern.

The positive correlations between the BIS and N, NA, RE, AN confirm the associations of the
BIS scale with the tendency to experience negative emotions and sensitivity to negative aspects of
events; similar results were obtained by Heubeck et al. (1998), Jorm et al. (1999), and Caseras
et al. (2003). Additionally, the revealed negative correlations between the BIS and BR, EN,
and SE support the notion that the BIS system is related to a ‘‘weak’’ nervous system as well
as to a low need for stimulation (see Strelau, 1996, 1997). These patterns of results also confirm
the basic motivation underlying the BIS system of avoiding high-stimulative behaviors. The neg-
ative correlation between the BIS and SI scales support the assumption that the BIS system reg-
ulates passive avoidance behaviors. This is more a general theoretical contribution to Carver,
Sutton, and Scheier�s (2000) ideas of two different self-regulatory systems based upon the BIS
and BAS systems (see also Leone et al., 2001). The positive relationship of the BIS scale to the
PE shows that the BIS may be related to thoughts that reveal the additional contribution of
the BIS system to developing the emotional–cognitive symptoms of depression.

Generally speaking, the predicted relationships to personality traits agree with the observed
relationships. In addition, the theoretical relationship to temperament constructs has been intro-
duced and also empirically investigated. The results not only support the notion that the BIS/BAS
scales measure Gray�s concepts, but also shows that the different theoretical approaches are con-
nected. Taking into account that the BAS scales fail to provide any formulations about the behav-
ior under high-stimulative conditions, the obtained results concerning their relations to the
arousal-based temperament traits represent a new contribution to current study. The results ob-
tained provide a broader theoretical background to our understanding of behavior under the
operation of the BAS and BIS systems as well as offering a new starting point for an investigation
of BIS/BAS systems under different conditions.
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