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Abstract: The purpose of this study was to validate a brief tool for the assessment of global
self-esteem (GSE) and physical self in adults. This inventory, named PSI6-b, is a refined
version of the previously validated PSI6-a (Ninot, Fortes & Delignieres, 2001) based on the
Physical-Self Inventory (PSI, Ninot, Delignieres & Fortes, 2000), a French adaptation of the
Physical Self-Perception Profile (Fox & Corbin, 1989) including a GSE scale. PSI-6b is
composed of 6 single-item subscales assessing the following dimensions: GSE, physical self-
worth, sport competence, physical condition, attractive body, and physical strength. The
rating is performed using a visual analog scale. Three hundred and thirty three participants
completed the experimental inventory. The items of the PSI6-b were closely related to their
counterparts of the previous versions (PSI and PSI6-a), and the results allowed to confirmed
its hierarchical structure. Significant correlations between this new inventory and constructs
like masculinity, neuroticism, and depression showed its external validity. A second study,
based on the collection of time series over a one-month period (N = 40) allowed to confirm in
most cases the hierarchical structure of the inventory, at the individual level. An original test
of reliability was conducted, through the collection of time series over a short period in a
closed environment without exogenous constraints. In most cases the series were modeled as
white noise processes, evidencing their short-term reliability. Finally, a study including 10
adults confirmed the dynamics obtained previously with the PSI6-a over a period of 6 months.
The specific aim of this shortened version is to allow a dynamic assessment of self-concept
related to physical self, with repeated and frequent measures over a relatively long period.
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Over the last 30 years, scientific conceptions about self-esteem have changed markedly
(Fox, 1997). Initially, self-esteem was conceived as an unidimensional and very global
construct (Coopersmith, 1967, 1984; Marx & Winne, 1978; Piers, 1969), namely the
individual’s overall sense of worth as a person (Harter, Bresnick, Bouchey & Whitesell,
1997). More recently, multidimensional models considered self-esteem as the combination of
distinct self-assessments relative to specific domains of competence (Harter, 1982; Harter et
al., 1997). These models were then enriched by the introduction of hierarchical conceptions
(Fox, 1997; Fox & Corbin, 1989; Marsh & Redmayne, 1994; Marsh & Shavelson, 1985).
According to Fox and Corbin (1989), global self-esteem (GSE) represents the apex of the
hierarchical structure, the feeling everyone gets about one's own value. The median level is
occupied by physical self-worth (PSW), which represents the general feeling of happiness,
satisfaction, pride, respect, and confidence in the physical self. The more specific level is
composed of four subdomains: physical condition (PC), sport competence (SC), physical
strength (PS), and attractive body (AB). PC represents perception of one’s level of physical
condition, fitness and stamina, one’s ability to maintain exercise, and one’s confidence in the
exercise, and fitness setting. SC corresponds to perception of sport and athletic ability, ability
to learn sports skills, and confidence in the sports environment. PS is related to perceived
strength, muscle development, and confidence in situations requiring strength. Finally, AB
corresponds to the perceived attractiveness of the body, the ability to maintain an attractive
body and the confidence in appearance.

In order to assess the hierarchical model of the physical self, Fox and Corbin (1989)
validated the Physical Self-Perception Profile (PSPP) that measured PSW and four subdomain
scales (30 items). The use of PSPP is strongly encouraged (Fox, 1997; Sonstroem, Speliotis,
& Fava, 1992). A French version of PSPP, named Physical Self Inventory (PSI) was recently
validated (Ninot, Delignieres & Fortes, 2000). PSI includes the five scales of the PSPP: one
scale at the domain level (PSW, 5 items), and four at the subdomain level (PC, 5 items; SC, 4
items; PS, 3 items; AB, 3 items). The inventory was completed with a GSE scale (5 items),
adapted from the French version of the Self-Esteem Inventory (Coopersmith, 1984). This
inventory possesses a satisfying internal consistency (with Cronbach’s a ranging from .77 to
.90), and a good test-retest reliability (r = .90 to .96; over a one-month interval). The
hierarchical organization of the scales was confirmed by way of partial correlational and
confirmatory factor analyses.

Recent dynamical social psychology emphasized the research on intra-individual measure
of psychological dimensions (Nowak & Vallacher, 1997). The main aim of this approach is to
study the evolution over time of these dimensions, in other words to assess the individual
dynamics. Such analysis requires the collection of time series with a large amount of repeated
measurements. The use of classical inventories as PSPP or PSI is difficulty conceivable for
this purpose. In sport or exercise rehabilitation context, participants declare having not
enough time for using classical inventories (from 20 to 48 items). Moreover, they consider
that they respond several times at the same question. Such reaction may lead participants to
skip questions, respond randomly, and engage in other test-taking behaviors that contribute to
invalidate protocols (Robin, Hendin, & Trzesniewski, 2001). An alternative strategy could be
the use of briefer tools, composed of a single item per assessed dimension, assuming that the
loss of accuracy due to the shortness of the inventory should be compensate by its repeated
administration. A single-item measure eliminates item redundancy and therefore reduces
fatigue, frustration, and boredom associated with answering highly similar item repeatedly. In
order to avoid learning effect and for increasing the sensibility of the inventory, the use a
Visual Analog Scale (VAS) response protocol (Huskisson, 1974) seems more relevant than
the classical Likert scales.



Recent studies proposed such single item measures for GSE (Robin et al., 2001; Ninot,
Fortes & Delignieres, 2001), physical self (Ninot et al., 2001) or other psychological
dimension such as subjective well-being (Sandvik, Diener & Seidlitz, 1993). Single item
measuring certain psychological dimensions can provide an acceptable balance between
practical needs and psychometric concerns (Robin et al., 2001). Single-item self-report scales
are not necessary relevant for assessing all kinds of psychological dimensions. For example, it
is unlikely that a single-item would be valid for a multifaceted and psychodynamically
complex structure. According to Robin et al. (2001), a single self-report item may be adequate
when the construct is highly schematized for most individuals, as proposed by Markus (1977).
Most adults are schematic for GSE and physical self because such dimensions are likely to be
activated in a wide range of situations and therefore likely to be chronically accessible to
adulthood (Robin et al., 2001). In intra-individual survey, multiple repeated measures can
provide specific information of about stability (Amorose, 2001; Greenier, Kernis, McNamara,
Waschull, Berry, Herlocker, & Abend, 1999; Nezlek & Plesko, 2001) and dynamics (Ninot et
al., 2001; Nowak, Vallacher, Tesser, & Borkowski, 2000) over time. Each subject is his or her
main control. In that case, the stability and the causal flow hypotheses in the hierarchical
structure can be explore with the use of time series analyses. Fox (1997) supposed that the
apex level is the more general and stable and conversely the lower level is very specific and
changeable. The direction of causal flow in the physical self-concept hierarchy is clearly
inconclusive (Marsh & Yeung, 1998). The bottom-up functioning, based on cognitive
predominance, supposed that the causal flow is from factors at the base of the self-structure to
higher order factors (Byrne & Gavin, 1996; Harter, 1982; Shavelson et al., 1976). A high
satisfaction in a given physical task reinforces the corresponding subdomain, and then
enhances PSW, and finally GSE. Inversely, the top top-down functioning, referring to
affective predominance, supposed that the direction of causal flow is from higher order
factors at the apex of the model to lower order factors at the base (Brown, 1998). A third
model, named reciprocal (Marsh & Yeung, 1998), suggested a causal flow in both directions
(Fox & Corbin, 1989; Marsh & Yeung, 1998).

Ninot et al. (2001) validated a questionnaire especially devoted to the study of the
dynamics of GSE and physical self. This questionnaire, named PSI6-a, was a shortened
version of the PSI, and based on a single item self-assessment related to each dimension of
the hierarchical structure. The authors provided reasonable support for the internal structure
of the PSI6-a, as well as for its construct validity. This 6-items version (Table 1) was
validated with a 10-cm horizontal VAS (from 0 for “not at all” to 10 for “absolutely”).

Table 1: Physical Self Inventory 6 items version a (PSI6-a)

Category Item

GSE Globally, you have a good opinion of yourself

PSW You are proud of who you are and what you can do physically
PC You should be good in an endurance test
SC You manage well in all the sports
PS When you come to situations requiring strength, you are

among the first to step forward
AB You think that you have a body pleasant to look at

Note. GSE: global self-esteem scale, PSW: physical self-worth, PC: physical condition, SC:
sport competence, PS: physical strength, AB: attractive body, and EM: error measure.



Nevertheless, PSI6-a presented some weaknesses for practical application. PSI6-a was
composed of item sentences using the third person. For daily longitudinal survey, first person
questions should be more personalized and will endorse better activation of self-schemata
(Robin et al., 2001). Secondly, the items of the PS16-a were selected on the basis of a factorial
analysis of the PSI, performed with data obtained from healthy young adults (Ninot et al.,
2001). Each item was the best representative of its subjacent factor. Nevertheless, the use of
PSI6-a with particular population (elderly individuals or person with disabilities) revealed the
inadequacy of some items, which were judged too specific, and not adapted to the life habits
of such populations. Moreover, PSI6-a needs an additional item in order to determine the
standard error measure due to VAS using, but also to invalidate aberrant responses due to
vision troubles or inattention.

The aim of the present paper was to propose and validate an alternative version of PSI6-a,
satisfying these objections. The items of the new inventory, named PSI6-b, were then
formulated using the first person, and in more general terms, in order to be acceptable by a
wider range of subjects. An additional item requests participants to draw a mark in the center
of the horizontal 10-cm VAS. The difference between the true center value (5 cm) and the
obtained value indicates the range of error measure.

The wvalidation of this kind of questionnaires cannot exactly follow the procedures
traditionally advocated for the validation of psychological inventories. A set of specific
requirements could be defined in order to declare the validity of the questionnaire.

- Generally, single-item questionnaires are designed to assess dimensions previously
measured with more conventional, multi-items inventories. A brief questionnaire should be
equivalent to previously validated tools. A first requirement should be to obtain close
relationships between the items of the new questionnaire and the corresponding dimensions of
previously validated inventories. In the present case, the 6 dimensions of PSI6-b should
present significant correlations with their counterpart items of PSI6-a or dimensions of PSI.

- The equivalence between the new questionnaire and the earlier tools should also be
checked in terms of level of response, for each item. No significant differences in average
response should be evidenced between corresponding items or dimensions.

- An important step in the validation of psychological inventories concerns construct
validity, generally checked by the presence of theoretically hypothesized correlations between
the new inventory and earlier tools measuring related dimensions.

- Often questionnaires contain multiple dimensions, which are theoretically more or less
correlated. This was the case, for example for the PSPP and the PSI, whose dimensions were
organized according to the hierarchical structure previously presented. A shortened
questionnaire should obviously reproduce an internal organization identical to that described
with earlier tools. Interestingly, these inventories allow two distinct validations of their
internal structure: the first one at the group level, checking with a unique measure the
correlation between dimensions, and the second one at the individual level, assessing the
relationships among the set of time series obtained with the questionnaire. The second
procedure opens a completely new window in psychometrics.

Finally, such questionnaires are generally created to assess the dynamics of dimension
conceived as changeable over time (Greenier et al., 1999). The classical tests of reliability,
generally requested for questionnaires aiming at measuring stable dimensions as personality
traits, cannot be applied. An adapted version of reliability testing, considering that these
questionnaires aim at the collection of time series, could be to collect series on a sufficiently
short time scale for assuming the stationarity of the subjacent dimensions. The obtaining of



uncorrelated white noise in such series should testify the (short-term) reliability of the
questionnaire. Inversely, the time series have to exhibit significant progressive decrease of
autocorrelation lags over a period of several months due to adaptation process to external
events. The time series have to show a slow evolution of the local value under the influence of
life events (Greenier et al., 1999; Ninot et al., 2001; Nezlek & Plesko, 2001).

Study 1: Validation of the PS16-b

The items of new inventory were derived from the PSI. As previously stated, these items
were chosen among the most representative of each original factor. We selected the most
general, non-specific formulations, and the sentences were eventually rewritten at the first
person. The items of the experimental version are presented in Table 2. An item of error
measure (EM) was added.

Table 2: Physical Self Inventory 6 items version b (PS16-b)

Category Item
GSE Globally, I am satisfied of myself
PSW Physically, I am content of myself
PC I am satisfied with my physical condition
SC I am satisfied with my sport competence
PS I am satisfied with my physical strength
AB I am satisfied with my body appearance
EM Draw a mark in the center of the horizontal trait

Note. GSE: global self-esteem scale, PSW: physical self-worth, PC: physical condition, SC: sport
competence, PS: physical strength, AB: attractive body, and EM: error measure.

This study was designed to check the internal structure of the PSI6-b and to determine the
construct validity by studying the relationships of this inventory with other questionnaires
measuring GSE, physical self, neuroticism, masculinity, and depression. The PSI6-b should
correlate with other GSE and depression inventories. Additionally, as reported in the
literature, significant relationships were expected between the higher levels of our inventory
and depression or traits such as neuroticism and masculinity.

Method

333 adults (185 males and 148 females with mean age respectively 25.5 £ 6.0 and 25.9 =
6.8) volunteered for this study. Each participant completed the PSI6-b and a battery of six
paper-and-pencil inventories:

- The PSI original version (Ninot et al., 2000), previously described.
- The PSI6-a (Ninot et al., 2001), previously described.

- The Self-Esteem Inventory (SEI: Coopersmith, 1967; validation in French by the Centre de
Psychologie Appliquée, 1984).

- The Eysenck Personality Inventory (EPI: Eysenck and Eysenck, 1968; validation in French
by Ganansia, 1971). This inventory is composed of two 24-item scales which measure the
extroversion-introversion and the neuroticism-stability dimensions of personality.

- The Bem Sex-Role Inventory (BSRI: Bem, 1974; validation in French by Delignic¢res and
Matkowski, 1997). The French version includes two 10-item scales, measuring respectively
masculinity and femininity.



- The Beck Depression Inventory (BDI: Beck & Steer, 1993, validation in French by
Gauthier, Morin, Theriault & Lawson, 1982). This 21-item inventory assesses overall
depression score with demonstrated relationships with GSE (Beck, Steer, & Garbin, 1988).

To confirm the hierarchical structure of the physical self, Fox (1990) outlined the
following four conditions that indicated support for the hierarchical organization: (a) PSW
exhibits the strongest relationship with GSE, (b) the four sub-domain dimensions exhibit
stronger relationships with PSW than with GSE, (c¢) relationships between sub-domains and
GSE are extinguished when the effect of PSW is removed by partial correlation, and (d)
relationships between sub-domain dimensions are weaker than their relationships with PSW
and are extinguished or reduced when the effect of PSW is controlled (Page, Fox, Ashford, &
Biddle, 1993). Zero-order and partial correlation coefficients were calculated to determine the
degree of support for the hierarchical structure among perceived dimensions.

The normality of the distribution was tested using the Shapiro-Wilks test. As results
evidenced satisfactory normal distribution, Pearson's correlation coefficients were used for
assessing inter-scales relationships. The internal structure of the PSI6-b was tested by means
of a confirmatory analysis.

Results

The descriptive data for PS16-a, PSI6-b and PSI are presented in Table 3. The MANOVA
did not revealed significant differences between perceived dimensions scores from PSI-6a and
PSI16-b (Wilks’ Lambda = 0.98, R / Rao (6,659) = 1.67, p = .125). A correlational analysis
evidenced a good agreement between the items of PSI-6b and their PSI-6a counterpart (GSE:
r=.95,p<.001; PSW: r=.89, p <.001; PC: r=.76, p <.001; SC: r= .65, p < .001; AB: r =
72, p < .001; PS: r = .72, p < .001). Reasonable agreements were also found with the
respective subscales of PSI (GSE: r = .65, p <.001; PSW: r= .65, p <.001; PC: r= .42, p <
.001; SC: r= .41, p <.001; AB: r=.64, p <.001; PS: r = .54, p <.001). The best correlation
between PS16-b and PSI or PSI16-a were systematically obtained with the same dimension.

Table 3: Descriptive statistics of Physical Self Inventory (PSI), and both shortened 6 items
version PSI6-a and PSI6-b

GSE PSW PC SC AB PS

m SD m SD m SD m SD m SD
PSI* 445 0.85 4,12 0.90 4.05 1.32 376 1.03 444 0.92 322 1.12
PST** 6.89 1.69 624 1.78 6.07 2.65 5.50 2.07 6.86 1.84 442 2.23
PSI6-a*** 6.49 1.67 6.26 1.85 6.03 2.37 6.04 2.05 6.25 2.06 554 2.15
PSI6-b*** 6.45 1.65 620 1.84 573 2.13 5.82 2.00 6.25 199 5.74 2.00

Note. * Likert 6 point (from 1 for “not at all” to 7 for “absolutely”), ** rescaled within the interval [0; 10], ***
10cm horizontal EVA from 0 “not at all” to 10 “absolutely”, GSE: global self-esteem scale, PSW: physical self-
worth, PC: physical condition, SC: sport competence, PS: physical strength, AB: attractive body, and EM: error
measure.

Figure 1 presents the hierarchical structure obtained with PSI, PSI6-a and PSI6-b. As
expected, PSW of PSI6-b exhibits the strongest relationship with GSE. The four sub-domain
dimensions of PSI6-b exhibit stronger relationships with PSW than with GSE. Relationships
with GSE of PSI6-b subdomain were reduced or extinguished when the effect of PSW was
removed by partial correlation. Relationships among sub-domain dimensions of PSI6-b are
weaker (from .45 to .59) than their relationships with PSW (from .54 to .74) and are
extinguished or reduced when the effect of PSW is removed (from -.03 to .37).
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Figure 1: Correlation and partial correlation among the 6 dimensions of Fox and Corbin
(1989)’s hierarchical model. The coefficients of correlation between adjacent dimensions in
the model are reported in the upper part of each Physical Self Inventory (PSI) panel. In the
lower part (with dotted lines) are indicated the coefficients of correlation between sub-
domains and global self-esteem (GSE), and in brackets the corresponding coefficients of
partial correlation controlling for physical self-worth (PSW)

The relationships between the items of PSI6-b and the other inventories are reported in
Table 4. As expected, significant coefficients were obtained between the neuroticism scale of



the EPI, and items of PSI16-b. The highest correlation was for GSE. On the other hand, there
was no relation between the items of the PSI6-b and Eysenck's Extroversion scale.

The observed relationships between the items of the PSI6-b and the masculinity and
femininity subscales of the BSRI were in general consistent with our hypotheses: masculinity
was correlated with all the PSI16-b items, and no correlation was observed with femininity.

Finally, we obtained significant positive correlation between the domain and subdomains
items of the PSI6-b and the General dimension of SEI. The coefficient correlation is lower for
GSE than for AB item. As expected, the results showed negative correlation between BDI
score and the six items of the PSI6-b. The higher negative correlation is obtained by the GSE
and the overall depression score.

Table 4: Correlation between the items of the PSI6-b and the others inventories

GSE PSW PC SC AB PS
SEI G A9k [3dkk DOk [Qkskx Dk 5k
BDI Total score  -.43%%%  _3@kkk 33wk FPkekx gk D@k
EPI  Neuroticism  -.23%%%  _]7%%  _Q%*x  _]Qxik  _ gk - 12%
Extroversion  -.02™  -03™ 00N 09N 04N 05N
BSRI  Masculinity — -21%%%  _[7%%  _Dk¥k  _ ]Qw* S13% Lg%
Femininity 07N 2™ 01 ™ 02N L 05N 04

Note. ***: p < 001, **: p < .01 ; *: p <.05; °: non significant, GSE: global self-esteem scale, PSW: physical
self-worth, PC: physical condition, SC: sport competence, PS: physical strength, AB: attractive body, EM: error
measure, SEI: Self-Esteem Inventory, BDI: Beck Depression Inventory, EPI: Eysenck Personality Inventory,
BSRI: Bem Sex Role Inventory

Discussion

These results showed no significant difference between the scores of PSI6-a and PSI6-b
for each dimension. The differences for GSE and PSW are minimal, respectively +0.04 and
+0.06 in favor of the PSI16-a. The differences are higher for the physical abilities subdomains:
PC (+0.30), SC (+0.22), and PS (+0.20). The correlational analysis evidenced a good
agreement between the new inventory and the earlier shortened version, as well as with the
25-item version.

The internal validity of the PSI16-b version is satisfactory as it reproduces the hierarchical
structure of the model of Fox and Corbin (1989) as well as previous validated version of PSI,
classic (Ninot et al., 2000) or shortened (Ninot et al., 2001). The finding showed also the
same internal structure with the three instruments. The correlation coefficients are higher
when variables are directly linked in the model, and lower or nonsignificant when the link is
indirect (for example, between the apex and the subdomains level). Moreover, the partial
correlation procedure, controlling for the median level of the model, extinguished most of the
correlation. These results were in agreement with the postulated hierarchical structure of the
original versions of PSPP (Fox, 1997; Fox & Corbin, 1989; Page et al., 1993) and the PSI
(Ninot et al., 2000).

Concerning the external validity of PSI6-b, the present results confirm our hypotheses. The
relationships obtained between PSI6-b and other inventories were identical to those described
during the validation of the original version of PSI (Ninot et al., 2000) or PSI6-a (Ninot et al.,
2001). The relation between neuroticism and the highest levels of the PSI6-b (GSE and PSW)



was clearly expected. In most experiments, GSE appeared closely (and negatively) related to
measurements of anxiety or neuroticism (Deligniéres, Marcellini, Legros & Brisswalter,
1994; Francis, 1996; Many & Many, 1975; Robin et al., 2001). As neuroticism is conceived
as a global personality construct, its closer relationship with the apex level of the model than
with the lower level appears as a logical result.

The positive correlation between GSE score of PSI6-b and SEI general self-esteem score
(Coopersmith, 1967), and the negative correlation between GSE score of PSI6-b and the BDI
depression score confirm our hypotheses. According to Beck (1972), low GSE is considered
as central to depression and the two concepts are not entirely independent.

The positive relationship between masculinity and GSE was also expected. The
masculinity is highly linked with self-confidence, self-efficacy, and GSE (Allgood-Merten &
Stockard, 1991; Deligniéres et al., 1994; Whitley, 1983).

However, attractive body developed the largest relationships of any of the subdomain
scales with both GSE and PSW. This results is supported by the higher correlation between
the SEI general score and AB, as compared to the correlation between the SEI general score
and GSE scale. As indicated in previous study (Ninot et al., 2000; Sonstroem et al., 1992),
these data would seem to indicate a health-conscious, middle-age sample actively pursuing
health goals.

Study 2: Analysis of the intra-individual hierarchical structure over time

The aim of this second study was to conduct a hierarchical analysis based on correlation
and partial correlation in order to assess the intra-individual validity of the model. We used in
this study 56 repeated measures over a one-month period.

Method

40 adults (24 males and 16 females; mean age = 30.9, SD = 13.0) completed the PSI6-b
over a period of 28 consecutive days (56 observations). Each participant completed a brief
questionnaire on a single page of a personal notepad twice a day between 7:00 and 9:00 (AM
and PM). Each inventory included six items, one for each dimension, presented in random
order, and one item for the error measure. The participants completed the PSI6-b as they are
going about their everyday activities, and they based their responses on how they feel at the
moment they were completing each form. The participants assessed their immediate feelings
of self-perception.

Inter-item correlations, as well as inter-item partial correlations controlling for PSW based
on intra-individual data were computed to confirm the results obtained in the first study. In
order to confirm the significance of the differences between correlation coefficients at the
individual level, each coefficient was submitted to z-Fisher transformation. A #-test was then
computed for each relevant pair of coefficients according to the specific procedure proposed
by Fisher (1970).

Results

For 23 participants (58%), the correlations appeared similar to those obtained in the first
study, with high correlations between adjacent items in the model, low correlations between
GSE and the subdomain items, and a significant decrease of the coefficients following the
partial correlation procedure. The relationships among sub-domain dimensions were weaker
than their relationships with PSW and were extinguished or reduced when the effect of PSW
was removed. The matrices of intra-individual correlation and partial correlation controlling



for PSW are reported in Table 5 for two subjects. For 18 participants (subject 24 to 40), the
results are also globally identical for correlation condition (Page et al., 1993). However, the
relationships with GSE of PSI6-b subdomains were not significantly reduced when the effect
of PSW is removed by partial correlation for one subdomain (12%, subjects 36 to 40), two
subdomains (10%, subjects 32 to 35), three subdomains (10%, subjects 28 to 31), and four
subdomains (10%, subjects 24 to 27). The Table 5 illustrated the several matrices of intra-
individual correlation and partial correlation controlling for PSW for two subjects in each
case. The relationships among sub-domain dimensions are weaker than their relationships
with PSW and are globally reduced when the effect of PSW is removed.

Table 5: Zero-order and significant decrease partial correlations between physical self sub-
domains and global self-esteem controlling for physical self-worth (p < .05)

GSE-PC GSE-PC GSE-SC GSE-SC GSE-ABGSE-AB GSE-PS GSE-PS
Subject  Zero Partial Zero  Partial Zero  Partial Zero  Partial
4 5(F)  70%x 09N> 77Ex 24NS 4gwx 3O A6%k L 18
13(M)  74%% 02N 78k 22N 7ekx @S 8%k D6*
3 36(F) 47%F  28% 40%% 18N 41k 16™° 62%% 51
40 (M)  .54%%  25% STEE D7 S52%k 160 49%% 38w

2 32(F) 46%*  27* ATEx 3% 55%k g5k 27* -07 ™
34 (M) .33*%*  29% 26%  -02NS  58%x 45 A47%% 25N
1 29(F) .34%% 137> 37%x 7+ 01N —11™ 09N 9™

30(M) J32%% 20 26% 11N 41%x 34w 476 1508
0 26(F) .18™ 10™  34%x  32% 63%% g1 37%% 33
27 (M) A41%*  35%% 28+ 21N 19N 1™ A3%% 3T

Note. M: man, W: woman, * p < .05, ** p < .01, NS. non significant, GSE: global self-esteem scale, PSW:
physical self-worth, PC: physical condition, SC: sport competence, PS: physical strength, AB: attractive body

Discussion

This second study confirms the validity of the internal structure of the PSI6-b with intra-
individual data for the majority of participants. The pattern of correlations and partial
correlations are consistent with those obtained in the first study, and support the main
hypotheses underlying the hierarchical model of Fox and Corbin (1989) over time. One could
note, however, that in this study a proportion of participants present no significant
extinguishing of correlation by the partial correlation procedure for one, two, three, or four
subdomains. These findings could indicated low hierarchical structure in certain adults.
Further studies are needed to showed if the low hierarchical structure is due to sedentary way
of life that degrades the relationships between subdomains and PSW, to low importance
attributed to certain subdomains particularly with aging or to intra-individual change over
time.

Study 3: Analysis of short-term fluctuations in a closed environment

The aim of the third study was to confirm that GSE and physical self dynamics were only
related to white noise fluctuations around a defined value over a period of four hours and
fifteen minutes in a closed room without exogenous stimulation.

Method
Eleven adults (5 males and 6 females; mean age = 26.8, SD = 6.0) completed on a personal
computer the PSI6-b every five minutes over four hours and fifteen minutes. The participants
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stay in a single room without exogenous solicitation. Each inventory included six items, one
for each dimension, presented in random order, and one for the error measure. The individual
time series presented 51 observations per dimension.

The ARIMA procedures were applied to determine the underlying iterative functioning of
the time series and to infer the subjacent psychological processes (Box & Jenkins, 1976;
Spray & Newell, 1986). The first step in fitting an ARIMA model is the determination of the
order of differencing needed to stationarize the time series. The determination of the order of
differencing depends on autocorrelation function plots that are positive out to a high number
of lags. Stationarity obtained from differentiation implies that successive increments of the
fitted series do not present increasing or decreasing tendency. Moreover, mean, variance and
autocorrelation were constant over time. A stationarized time series is named (0,0,0). This
process characterizing weak and random oscillations around a reference value were expected
for each perceived dimension over four hours and fifteen minutes in a closed room. The
iterative equation of (0,0,0) model is:

YT ut g

where y, is the value observed at time 7, w represents the mean of the time series and ¢, a
random measure error demonstrating a white noise.

Results

The majority of time series (90%) did not present long-trend autocorrelation function and
did not need to be differentiated following a first order procedure. This assumes that the
original time series are stationary, not only for the error measure item but also for the GSE
and the physical self items. The time series reflected white noise with small variability (SD
from 0.08 to 0.36). ARIMA models (0,0,0) were reported for 69 of the 77 time series: 11/11
for measure error item, 8/11 for GSE, 9/11 for PSW, 10/11 for physical condition, 10/11 for
sport competence, 11/11 for attractive body and 10/11 for physical strength. The other models
were moving average with one differentiation and without significant constant (3), and
autoregressive with one differentiation and without significant constant (5). Figure 2 shows
the dynamics (0,0,0) of GSE, PSW and error measure for one participant.

10 1
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Figure 2: Change in global self-esteem (GSE), physical strength (PS) and error measure
(EM) for participant C over a period of 4 hours and 15 minutes
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Discussion

The results showed that 90% of auto-evaluative dimensions did not significantly fluctuate
over few hours, no more than error measure item. The results suggested that individuals
actively resist to change and stay referenced to a local value in a closed environment without
exogenous constraints during a short period. Thus, the self perception seems to function
linearly according to these particular condition. However, 10% of time series functioning as
model with differentiation suggested that certain auto-evaluative dimension present
respectively noisy fluctuations around a slowly varying mean and oscillation due to perceived
event at ¢ time.

Study 4: Analysis of dynamics of physical self over a period of six months

The aim of the fourth study was to confirm that GSE and physical self dynamics obtained
with the PSI6-b over a period of six months were similar with dynamics obtained with the
PSI6-a, in other words, the series should be modeled according to a (0,1,1,) ARIMA model,
without significant constant (Ninot et al., 2001). Such dynamics is based on a short-history
reference value that evolves slowly over time.

Method

Eight adults (4 males and 4 females; mean age = 26.8, SD = 6.0) completed on a personal
computer the PSI6-b twice a day between 7:00 and 9:00 (AM and PM) over a six-month
period. The individual time series presented 364 observations per dimension.

The ARIMA procedures were applied to determine the underlying iterative functioning of
the time series.

Results

Except error measure item time series that exhibit noisy fluctuation around 5, time series
presenting long-trend autocorrelation function have been differentiated following a first order
procedure. The first lag of autocorrelation led to a negative value, thus the series did not need
further differencing. This assumes that the original series are nonstationary and have a
constant average trend. After fitting an ARIMA model with one differentiation, the standard
deviation was reduced, indicating that the trend had been completely eliminated. The
autocorrelation function displayed a sharp cutoff while the partial autocorrelation function
decayed slightly (i.e., had significant spikes at higher lags), thus suggesting an MA signature.
MA models (0,1,1) without significant constant were reported in all time series (p < .001).
Such models obey the following equation:

Y= Y1) “9€ ) T g Where y represent the observation and ¢, the error term, at time t. This
model characterizes random oscillations around a slowly varying mean value. = The Table 6
showed the 0 coefficient of MA model. The more the 6 coefficient is near to 1, the more the
perceived system is conservative. The GSE and physical self measured with the PS16-b
presented the same MA dynamics over a period of six months. Figure 3 shows the dynamics
(0,1,1) of GSE, PSW and error measure for one participant.
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Table 6. Coefficient value 6 of MA model (0,1,1) without significant constant on global self-
esteem, physical self~-worth and sub-domains in eight adults over a period of six months (p <
.001)

GSE PSW PC SC AB PS
A(W) 0.66 0.68 0.76 0.52 0.56 0.74
B(W) 0.64 0.62 0.74 0.65 0.51 0.73
C(W) 0.48 0.38 0.34 0.3 0.3 0.19
D(W) 0.85 0.92 0.78 0.9 0.87 0.85
E(M) 0.47 0.55 0.63 0.57 0.43 0.54
F(M) 0.72 0.6 0.52 0.57 0.55 0.56
G(M) 0.39 0.57 0.65 0.55 0.62 0.68
HM) 0.39 0.38 0.4 0.49 0.39 0.52

Note. M: man, W: woman, GSE: global self-esteem scale, PSW: physical self-worth, PC:
physical condition, SC: sport competence, PS: physical strength, AB: attractive body

10 -
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Figure 3: Change in global self-esteem (upper curve) and error measure (lower curve) in
participant F(W) over the second semester of 2001 (two measures per day, minimum and
maximum scores respectively 0 and 10).

Discussion

The results showed that 100% of moving average without significant constant for all time
series of PSI6-b, except for the error measure item. The findings support previous results
obtained with the PSI6-a (Ninot et al., 2001). The (0,1,1) ARIMA model, also called simple
exponential smoothing model, characterized the time process as non-linear, non-stationary,
and with short-history autocorrelation. It indicates that the dynamics of GSE and physical self
of one adult confronted by several constraints tends to change in respect with the same
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pattern. In details, the first part of the MA (0,1,1) equation (y, =y, )...) proposes an adaptive
function, as an individual iterative functioning based on historicity over a short period. The
second part of the MA (0,1,1) equation is related a preservative function -B¢,,,
corresponding to a fraction of the random shock emerging from the previous auto-evaluation
(a sort of correction of previous adaptation), that generates self-esteem maintenance and
resistance to incoming information (Markus & Wurf, 1987; Sedikides & Skowronski, 1997;
Tesser, 1988). The third part of the MA (0,1,1) equation, +¢,, is a reaction to the random
shock of daily events (imperceptible variation or error measure). Thus, the system exhibited
noisy fluctuations around a slowly varying mean. The combined effects led to a slow
evolution of the local value of the series under the influence of life events. The results thus
indicate that a dynamic adjustment governs changes in GSE and physical self. This moving
average model obtained with the PSI6-b suggests that the dynamics of the time series is based
on a local reference value that evolves slowly with time.

Conclusion

The literature recently argues the need of single-item instruments measuring certain
psychological dimension (Ninot et al., 2001; Robin et al., 2001; Sandvik et al., 1994). The
validation procedure in these instruments was not conventional. Internal consistency test was
not conducted because of the specific nature of the inventory. Nevertheless, the results
provided acceptable psychometric properties for the internal structure of the PSI6-b, as well
as for its construct validity, for its stability over a short period in a closed environment
without exogenous constraints (sort of test-retest reliability over time), and for the dynamics
over a period of six months.

If the PSI6-b had very high convergent validity with the French version of the PSPP and
with the PSI6-a in adults, this study does not indicated that this shortened inventory based on
a single item per dimension must replace the long version in all researches context (Robin et
al., 2001). The present results provided a practical complement to the PSPP in order to assess
daily intra-individual dynamics of the GSE and physical self in adults. Individual differences
in such instability and dynamics could be psychologically meaningful (Amorose, 2001;
Greenier et al., 1999). Moreover, the PSI6-b could be extremely interesting to explore the
causal flow in the hierarchical structure of the physical self which stays largely unknown
(Marsh & Yeung, 1998).
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